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ADVERTISEMENT

The scientific publications of the National Museum include two

series, known, respectively, as Proceedings and Bulletin.

The Proceedings series, begun in 1878, is intended primarily as a

medium for the publication of original papers, based on the collections

of the National Museu?n, that set forth newly acquired facts in biol-

ogy, anthropology, and geology, with descriptions of new forms and

revisions of limited groups. Copies of each paper, in pamphlet form,

are distributed as pubHshed to libraries and scientific organizations

and to specialists and others mterested in the different subjects. The
dates at which these separate papers are published are recorded in the

table of contents of each of the volumes.

The present volume is the eighty-thhd of this series.

The series of Bulletins, the first of which was issued in 1875, contains

separate publications comprising monographs of large zoological

groups and other general systematic treatises (occasionally in several

volumes), faunal works, reports of expeditions, catalogs of type

specimens, special collections, and other material of similar nature.

The majority of the volumes are octavo in size, but a quarto size has

been adopted in a few instances in wliich large plates were regarded as

indispensable. In the Bulletin series appear volumes under the head-

ing Contributionsfrom the United States National Herbarium, in octavo

form, pubhshed by the National Museum since 1902, which contain

papers relating to the botanical collections of the Museum.
Alexander Wetmore,

Assistant Secretary, Smithsonian Institution.

Washington, D. C, February 1, 1937.
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CORYNECRINUS, A NEW DEVONIAN CRINOID GENUS

By Edwin Kirk

United States Geological Survey

In the collections of the United States National Museum was found

an inadunate crinoid labeled, in Carl Rominger's handwriting,

"Poteriocrinus?, Helderberg group, Clark Co., Indiana." It was
almost completely embedded in hard crystalline limestone. The
structures exposed, however, indicated a crinoid of unusual type, and
preparation of the specimen proved it to be referable to a new genus,

which is here described as Corynecrinus. The crinoid proves to have
structural features of considerable interest, and in its relationship

seems to be nearer certain European Devonian forms than any
otherwise known in America.

The specimen shows the greater part of the dorsal cup, about 5 mm
of the proximal portion of the column, the anal tube to a length of

some 15 mm, and three of the arms to the first bifurcation, having a

length about equal to that of the anal tube as preserved. The exposed
surface of the specimen was somewhat weathered, intensifying frac-

tures in the plates and in some instances making it difficult to distin-

guish the fractures from sutures. On the whole, however, the crinoid

is in an excellent state of preservation.

CORYNECRINUS, new genus

Corynecrinus is a dicj^clic inadunate crinoid here referred to the

new family Lecythocrinidae, of the suborder Cyathocrinoidea. The
genotype is Corynecrinus romingeri, new species.

1 Published by permission of the Director, U.S. Geological Survey.
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The dorsal cup is obconical and made up of tliin plates. The infra-

basals form a low ring that is practically concealed by the column.

The basals are large, particularly the posterior, wliich is considerably

higher and broader than the others. The radials have a horseshoe-

shaped arm-facet with a width about three-fifths that of the upper

face of the radial. The outstanding characteristic of the arms is the

large number of primibrachs. The bracliials are perforated by an

axial canal, and the food-groove is closed by a double series of cover-

ing plates. There is no special anal plate, two of the tube plates rest-

ing directly on the upper sloping shoulders of the posterior basal.

The anal tube is long, slender, and composed of a few vertical series

of plates. The column is large, thin walled, and quadripartite and

may have had a multilocular structure.

Corynecrinus is most nearly comparable to Lecythocrinus J. Miiller,

to which it doubtless is closely related. The dorsal cup of Coryne-

crinus, obconical to subcylindrical in shape, is in marked contrast to

the low bowl-shaped cup of Lecythocrinus. The most obvious differ-

ence is in arm structure, the numerous primibrachs of Corynecrinus

being a striking and unusual feature. The anal tube of Corynecrinus

is composed of relatively few ranges of comparatively large plates as

compared with Lecythocrinus. The column is relatively larger in

Corynecrinus and with a thinner wall. If a multilocular structure

was present the dividing partitions were much thinner. The cross

section of the column in Corynecrinus is subcircular rather than

quadrangular.

The genotype comes from the Jeffersonville limestone (Onondaga,

Middle Devonian) of Clark County, Ind., and adds another form from

the Onondaga of North America that shows close relationships with

the Middle Devonian crinoid fauna of Germany.

CORYNECRINUS ROMINGERI. new species

The dorsal cup is obconical and as preserved is slightly compressed,

giving a somewhat greater breadth at the arm-bases than would be

normal. This is in part compensated for by a slipping and partial

overlap of the left anterior radial on the left posterior radial. As pre-

served the dorsal cup has a diameter of 6 mm at the base, 9 mm at the

level of the arm-bases, and a height of 7.6 mm.
The infrabasals are small and almost completely concealed by the

column. It is probable that the infrabasals show on the exterior as

small triangular points at the lower interbasal angles and a narrow

band for the rest of the circuit. The sutures do not show clearly,

and it is difficult to differentiate between what might be an infrabasal

ring or the proximal columnal. The posterior basal is large relative

to the others, having a height of 4.8 mm as against a height of 4 mm
for the adjacent basal to the left. The posterior basal is heptagonal
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in outline, supporting two tube plates on its upper sloping shoulders.

The other basals are pentagonal in outline with a maximum width

slightly in excess of the height. The radials have a width approxi-

mately equal to the height. The horseshoe-shaped arm-facet has a

width about three-fifths that of the upper surface of the radial. The
right and left posterior radials abut laterally against the first pair of

tube plates, and each supports a tube plate of the second range on its

inner upper shoulder. The plates of the dorsal cup appear to have

been devoid of ornamentation.

Nothing is known of the arms beyond the first bifurcation. In the

left posterior ray the primaxil is the tenth brachial, in the left anterior

ray the ninth, and in the right posterior ray probably the tenth. The
arms were apparently isotomous in their division. In the left posterior

ray the primibrachs range in length from 1.3 mm to nearly 2.2 mm
and have an average width of about 1.7 mm. The arms are nonpin-

nulate, and the food-grooye is covered by a double row of covering

plates. The brachials are perforated by an axial canal.

The anal tube is subcylindrical in section with a diameter of about

3 mm a few millimeters above the top of the dorsal cup. In its upper

portion as preserved it is apparently composed of five vertical series of

tube plates which in part are laterally apposed and in part imbricate.

At the base of the anal tube two of the tube plates rest on the upper,

sloping, subequal shoulders of the posterior basal without the inter-

position of a special anal plate. In the second range there are three

tube plates. Of these the outer pair rest in part on the upper inner

sloping shoulders of the right and left posterior radials.

The column is subcircular in section, with a very wide lumen. At a

distance of 5 mm from the cup the column has a diameter of approxi-

mately 5 mm. At this point the columnar wall has an average thick-

ness of but 0.5 mm in its thinner portions. A camera lucida outline

drawing of the column in cross section is given on the plate. From this

it can be seen that the lumen has a tetramerous structure. The exact

outline of the inner wall is obscure, owing in part to crushing and
perhaps in part to solution. There are four approximately equidistant

ridges projecting from the wall into the lumen. These were grooved

medially. To either side of the groove appear to have been lateral

extensions, giving the ridge the appearance of a bifid column in section.

It is possible that these flanges connected laterally, forming discrete

camerae. If so, the encircling walls were probably very thin. The
columnals are low, one of the thickest seen measuring but 0.7 mm
in height.

The specific name is given in honor of Dr. Carl Rominger, one of the

pioneers in mid-western American Devonian paleontology, to whose
collecting ability we owe the present specimen.
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Horizon and locality.—As noted above, Rominger's original label

reads " He'derberg group, Clark County, Indiana." From the lithology

of the matrix and the associated corals it is evident that the specimen

was collected in the Jeffersonville limestone (Onondaga, Middle

Devonian), probably from the lower coral zone.

r?/pe.—U.S.N.M. no. 90094.

LECYTHOCRINIDAE, new family

The family Lecythocrinidae is referable to the Cyathocrinoidea and

is nearly related to the Gasterocomidae. Lpcythocrinus has previously

been placed in the Cyathocrinidae by Bather (1900) and following him
in the equivalent subfamily Cyathocrininae by Springer (1913).

Jaekel (1918) placed Lecythocrimis in the Gasterocomidae. Two
genera are here referred to the familj^ Lecythocrinidae, Lecythocrinus

J. Miiller and Corynecrinus, new genus. Both are from approximately

equivalent horizons in the Middle Devonisyi.

The column has a large lumen that may be divided b}^ partitions

into a central canal and four peripheral canals. There is no differentia-

tion of a special aruil plate, two of the proximal tube plates normally

resting directly on the posterior basal. The anal tube is long and
relatively slender.

The family differs from the Cyathocrinidae in the character of the

column and the lack of a special anal plate. From the Gasterocomidae

the Lecythocrinidae differ mainly in the possession of an anal tube,

although it is probable that the brachial structures also differed wideh^

Inasmuch as there is considerable bibliographic confusion in regard

to the status of Lecythocrinus, v.hich I have chosen as the type of the

new family, it seems desirable briefly to give the history of the genus.

J. Miiller (1858, p. 196) proposed the new genus Lecythocrinus with

L. eifelianus, new species, as the only species referred to it. This

must of necessity be the genotype. Schultze (1867) figured the

original specimicn of Miiller and gave additional figures of other

specimens. He did not recognize either the genus Lecythocrinus or

the species eifelianus of Muller, placing the genus in synonymy with

Taxocrinus and the species in synonjmiy with his "new species" T.

briareus. The excuse for the latter high-handed measure was that

Miiller's species was based on an abnormal specimen. Wachsmuth
and Springer (1880, p. 313; sep., p. 88) cite Lecythocrinus as "Zittel

(not Joh. Miiller)" and follow Schultze in tlu-owing L. eifelianus in

synonymy with Schultze's T. briareus. Wachsnuith (1896, p. 156)

cites Lecythocrinus as "Miiller, emend. Zittel" and in a footnote says

in part: "The type-specimen upon which this genus was founded

{L. eifelianus Miill.)" etc. He also labels figure 261, page 157, wdiich

is a copy of Schultze's restoration of the species, "Lecythocrinus

eifelianus Miill." Bather (1900, p. 175) quotes Lecythocrinus as
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"Miiller (1858, em. Zittel, 1879 = Taxocrinus briareus, Schultze,

1866)." Springer (1913, p. 221) quotes the genus as "Job. Miiller

(Taxocrinus briareus Schultze)." It seems imperative to restore

Miiller's Lecythocrinus eifelianus to good standing, with Taxocrinus

briareus Schultze as a sjmonym. As to the authority for the genus,

this must rest with J. Miiller.

The restoration of Lecythocrinus eifelianus Miiller given by Schultze

(1867) as figure 16 on plate 4 is probably a composite of two different

genera. The shape of the arm ossicles and apparently the size and

proportions of the anal tube seem to have been taken from the speci-

men illustrated as figure 1/ on the same plate, which is probably not

referable to Lecythocrinus. Careful preparation of a specimen of

Lecythocrinus eifelianus from Gerolstein in the Springer collection

shows the anal tube to be relatively slender and probably shorter

than as restored by Schultze.

The presence of an anal tube in the Lecythocrinidae with apparently

no special anal plate in the dorsal cup is of very great interest. Such

structures possibly indicate the origin of a ventral tube by a process

at variance with that commonly postulated for most of the Inadunata.

Without going into the higlily controversial subject of the origin of

crinoid anal structures it nevertheless seems worth while to point out

certain possible trends in the evolution of the ventral tube as shown
by the group under consideration.

To begin with it is naturally open to question whether anal x is not

present as one of the plates wliich I call tube plates. Miiller's original

type of Lecythocrinus eifelianus as figured by Schultze (1867, pi. 4,

fig. la) shows a posterior interradius that is essentially cyathocrinoid.

Figure H on the same plate, with which the specimen in the Springer

collection agrees, and the type of Corynecrinus romingeri all have two

subequal plates resting on the upper sloping shoulders of the posterior

basal. With the exception of the Gasterocomidae, I have met with

but two instances among the Cyathocrinoidea where the posterior

basal supports two subequal plates. These are evidently abnormal,

but, as is often the case, variations from the normal may indicate

possible normal evolutionary trends. Angelin (1878, pi. 23, fig. 13)

figured a specimen of " Cyathocrinus glaber Ang." in which the pos-

terior interradius is much like that of Corynecrinus in that the large

posterior basal supports tube plates instead of the single large anal

characteristic of Cyathocrinus. Bather (1893, p. 139) states that the

original of this figure could not be found. In regard to the structure

of the posterior interradius he says: "The peculiarity in its structure,

if we assume some degree of correctness in the figure, appears to have
been the absence of anal x, or what is more probable, its fusion with

the posterior basal." With the accuracy of the drawing questioned

and the original specimen misplaced, there is little use in doing other



6 PROCEEDINGS OF THE NATIONAL MUSEUM Vol. 83

than calling attention to the figure. I have seen a similar structure

in Crotalocrinus eora Hall in the collections of the United States

National Museum. Here instead of the normal anal plate two
subequal plates rest on the posterior basal.

Were the structures figured by Angelin correct, I still would not

subscribe to Bather's explanation that anal x had fused with the

posterior basal. Absent it might be, but as in the case of the specimen

of Crotalocrinus cora I would rather assume that a tube plate had
migrated downward to a level with anal x. I agree that so far the

Same explanation might be given for the structures found in Lecytho-

crinus and Corynecrinus. In this case Miiller's type would be con-

sidered the norm and the two plate condition variants from the

normal structure.

I suggest, however, that the anal structures of the Lecythocrinidae

may have evolved from a type essentially like those found in the

Gasterocomidae, crinoids to which I believe the Lecythocrinidae are

closely related. The lateral anal opening of such a form as Gastero-

coma may notch the distal face of the posterior basal or be separated

from it by small plates. In one specimen of Gasterocoma antiqua

Goldfuss in the Springer collection two plates rest on the upper sloping

shoulders of the posterior basal. A posterior view of the specimen

could easily pass as a view of Lecythocrinus in which the ventral tube

had been broken away. In some specimens of Gasterocoma there is a

well-defined anal pyramid of small plates much like the structures to

be found in certain of the early Cyathocrinoidea such as Carabocrinus.

It seems to me quite reasonable that the ventral tube of the Lecytho-

crinidae might have arisen as a simple prolongation of such an anal

protuberance. Subsequently a single tube plate may have become
centered on the posterior basal, as I conceive to be the case in Miiller's

type of Lecythocrinus eifelianus, and give a remarkable simulacrum

to a true anal r.
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TOMYIELLA AND PARADIDYMA

By H. J. Reinhard

Texas Agricultural Experiment Station, College Station, Tex.

This paper contains a discussion of the generic characters of the

tachinid genera Geratomyiella and Paradidymal keys for separating

the species in both sexes, and descriptions of 24 species, of which 15

are new to science. The material used is preserved in the United

States National Museum, the Kansas University Museum, and my
own collection.

I am under great obligations to the late Dr. J. M. Aldrich for the

privilege of studying the material in the National Museum collection,

which he kindly assembled and forwarded to me, and for carrying

on considerable correspondence, in which \qvj helpful notes on the

genotype of Paradidyma were supplied through the generous coop-

eration of Miss Daphne Aubertin, of the British Museum. To Dr.

R. H. Beamer I am indebted for permission to examine the type

specimens of Lachnomma magnicornis Townsend and Atrophopoda

hraueri Williston, in addition to other material, in the Kansas

University Museum.

The genera here under consideration may be readily recognized

by the row of bristles extending down the inner margin of the para-

facial and the bare first vein of the wing. In the female the fore

claws and pulvilli are small or atrophied. There are a number of

genera sharing this combination of characters except that the first

vein of the wing is beset with hairs. Among approximately 200

specimens of Geratomyiella and Paradidyma examined in the pres-

73007—34 1 a
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ent study, I have seen but one specimen {P. singularis) in which the

first vein is not entirely bare; this specimen has only one or two

hairs present on the vein. When the persistently bare first vein is

considered throughout the group, the character seems to be of

generic importance, and I have included in the present genera only

those forms that agree in this respect.

Genus CERATOMYIELLA Townsend

Ceratotnyiella Townsend, Ti*ans. Amer. Ent. Soc, vol. 18, p. 379, 1891. (Geno-

type, C conlca, new species.)

—

Brauek and Bekgenstamm, Die Zweifliigler

des Ivaiserliclien Museums zu Wien, no. 6, p. 189, 1S93.

—

Aldrich, Catalogue

of Nortlj American Diptera, p. 427, 1905.

AtropJiopalpus Townsend, Ent. News, vol. 3, p. 130, 1892. (Genotype, A.

august icornis, new species.)

—

Coquillett, Revision of the Tachinidae of

America, p. 12C, 1897.

—

Aldrich, Catalogue of North American Diptera,

p. 475, 1905.

Oedemapcza Townsend, Smithsonian Misc. Coll., vol. 51, p. 65, 1908. (Genotype.

Atrophopoda townsc^idi Williston.)

All of the type species concerned have been examined in arranging

the above synonymy. The principal character, listed among others

in the description of Atrophopalpus^ is the reduced size of the palpi

;

although somewhat smaller than in the genotype of Geratomyiella^

they are nevertheless distinctly developed, and the relative difference

in size can hardly be considered of more than specific importance.

Oedemapeza was established by the mere citation of a species as the

type. The genus Geratomyiella is closely related to Paradidymal

from which it differs most obviously in having the eyes bare.

Generic characters (from the type species).—Eyes bare. Front

not prominent at antennae, where the length of head distinctly

exceeds the vibrissal axis. Antennae nearl}^ as long as face, inserted

above middle of eyes, basal segments short. Arista with short basal

segments. Face receding, the depression broad and deep. Facial

ridges practically bare, weakly divergent below. Parafacial with a

row of bristles on the inner margin extending from the lowermost

frontals to level with lower edge of eye. Vibrissae situated on the

front edge of mouth. Proboscis short, labella fleshy. Palpi rather

short and slender. Cheek one-third to two-fifths the eye height.

Male with one pair, female with two pairs, of proclinate orbital

bristles. Frontals extending below middle of second antennal seg-

ment, uppermost larger, reclinate. Ocellars present, proclinate.

Inner verticals developed, outer pair moderately developed in female,

vestigial in male.

Thoracic chaetotaxy: Acrostichal, 2, 1 (postsutural pair hairlike,

situated in transverse line with hindmost dorsocentrals) ; humeral, 2;
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posthumeral, 1; presutural, 1; dorsocentral, 2, 3; notopleural, 2;

intraaiar, 2; supraaiar, 3; postalar, 2; hypopleural, 3 or 4; ptero-

pleural, 1 (small); sternopleural, 1, 1; scutellum with two laterals

besides one smaller decussate apical pair. Postscutellum normally

developed. Infrasquamal hairs absent.

Abdomen rather narrow and slightly elongate, without discal

bristles.

Legs long and slender ; fore tarsi in female compressed and swollen,

the basal segment nearly as long as tibia, claws and pulvilli minute

;

in male the fore tarsi normal with short but distinct claws and

pulvilli.

Wings normal in shape; veins bare except the third, which is

setulose almost to small cross vein; last section of fifth vein short;

apical cell closed with a short petiole reaching costa shortly before

wing tip ; costal spine developed.

KETT TO SPECIES OF CEBATOMYIEXLA

1. Apical cell closed and usually petiolate 3.

Apical cell open 2.

2. Male with orbitals ; epaulets black ; last three abdominal seg-

ments largely gray pollinose, the narrow hind margins snb-

shining, male only (New Jersey) (5) orbitalis, new species.

Male without orbitals; epaulets red; last three abdominal seg-

ments shining black on apical half; third antennal segment
in female very slender (Florida) (4) angusticomis (Townsend).

3. Legs black 4.

Femora reddish yellow (United States, widespread) (1) conica Towusend.
4. Parafacial bristles reduced to small hairs in upper half of

row; fourth abdominal segment polished black, usually with-

out pollen ; petiole of apical cell shorter than small cross

vein (Texas, New Mexico, Arizona) (3) bicincta, new species.

Parafacial bristles not noticeably reduced in size above; fourth

abdominal segment thinly pollinose on basal third; petiole of

apical cell about one-third the length of apical cross vein,

male only (West Indies) (2) townsendi (Williston).

(1) CERATOMYIELLA CONICA Townsend

Ceratomyiella conica Townsend, Trans. Amer. Ent. Soc, vol. 18, p. 380, 1891.

Male.—Front at vertex 0.3 and 0.31 of the head width (two speci-

mens), gradually widening to antennae; median stripe reddish

brown, hardly more than half the parafrontal width on entire length

;

parafrontals black and subshining, viewed from the side thinly polli-

nose; face and parafrontals thinly gray pollinose; antennae reddish

black, third segment broader than parafacial, six or seven times

longer than second; arista brown, thickened about to middle; palpi
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pale yellow, slender to tip ; back of head shining black above, thinly

gray pollinose and sparsely pale haired downward.

Thorax black, lightly dusted with gray pollen ; dorsal black stripes

poorly defined behind suture; scutellum black, indistinctly polli-

nose, without discals; infrasquamal hairs absent; calypters trans-

parent, front lobes colorless, hind ones tawny.

Abdomen shining black, last three segments pruinose on basal

third ; first and second segments bearing a pair of median marginal

bristles ; third and fourth each with a marginal row of six or eight

;

no discals.

Legs reddish yellow, tibiae more or less infuscated, tarsi black.

Wings with a tawny tinge, paler on hind margins ; hind cross vein

perpendicular to fourth, which it joins slightly nearer bend than

small cross vein ; epaulets red.

Female,—Front at vertex 0.27 and 0.25 of the head width in two

specimens; third antennal segment slender, about five times longer

than second ; arista thickened near the base, clothed with short hairs

;

cheek about one-third the eye height; front tarsi as noted under

generic description.

Length.—5 mm.
Remarks.—Redescribed from 2 males and 2 females: 1, College

Station, Tex., December 4, 1932 (H. J. Reinhard) ; 1, A. and M.

College, Miss. (F. M. Hull) ; 1, Opelousas, La., without collector's

label; and the other, Dead Run, Fairfax County, Va. (R. C. Shan-

non). The type locality is Carlinville, 111. The species is easily

recognized by the red femora.

(2) CERATOMYIELLA TOWNSENDI (Williston)

Atrophopoda tounsendi Williston, Trans. Ent. Soc. Loudon, 189G, p. 356, pi. 11,

fig. 93.

Paradidyma toumsendl Aldkich, Catalogue of North American Diptera, p. 474,

1905.

Oedemapeza townsendi Townsend, Smithsonian Misc. Coll., vol. 51, p. 65, 1908.

Male.—Front at vertex 0.28 and 0.27 of the head width in two

specimens, widening uniformly downward; parafrontals blackish,

thinly dusted with white pollen; median stripe reddish brown,

slightly narrower than one parafrontal on entire length; frontal

bristles about five in number, extending to level with apex of sec-

ond antennal segment, uppermost pair of moderate length, reclinate,

others directed inward; ocellars small but distinct, proclinate; one

proclinate orbital bristle situated at middle of front; verticals one

pair (inner) developed; face moderately excavated, receding, gray

pollinose, its ridges bare; parafacials narrow, gray pollinose, bear-

ing a row of moderate-sized bristles on inner margin, bare outside
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the main row ; vibrissae situated on oral margin ; antennae as long as

face, basal segments yellow, third brownish, thickly covered with

dense pale pubescence and about seven times longer than second

segment; arista about as long as third antennal segment, thickened

on proximal third, reddish, basal segments darker, short but dis-

tinct; eyes bare; cheek in profile about one-fifth the eye height;

proboscis short
;
palpi slender, pale yellow ; back of head subshining

above, gray pollinose and pale haired below.

Thorax and scutellum black, dusted with gray pollen ; mesonotum

marked with two heavy black stripes, which extend from the anterior

margin to base of scutellum without interruption at suture ; chaeto-

taxy as in C. conica; postscutellum thinly gray pollinose; no infra-

squamal hairs ; calypters transparent, faintly tawny.

Abdomen rather slender, shining black; intermediate segments

with bluish-white pollen bands on basal fourth above, becoming

wider on the sides and venter ; fourth segment pruinose on proximal

third; two basal segments each with a pair of median marginal

bristles; third and fourth with a marginal row; no discals; genital

segments black, small, and retracted.

Legs rather long and slender, blackish; front claws and pulvilli

short but distinct.

Wings tinged with brown on anterior margin, grayish hyaline

behind ; veins bare except third, which is haired to small cross vein

;

hind cross vein perpendicular to fourth, joining it midway between

bend and small cross vein ; apical cell closed, the petiole nearly one-

third the length of the broadly concave apical cross vein, reaching

costa shortly before tip of wing; costal spine small.

Length.—i mm.
Reviarks.—Redescribed from two males in my collection from the

West Indies, donated by D. G. Hall ; labeled " Mustique Island,

May."
The species varies considerably in the degree of infuscation of the

wings. Four specimens in the United States National Museum, ac-

cording to Dr. J. M. Aldrich, all have the wings more distinctly

infuscated than described above, agreeing better in this respect with

Williston's description. The species is closely related to conica^

from which it is readily distinguished by the black legs, longer

petiole of apical cell, and other characters.

I have not seen any specimens of the female. The type locality

is St. Vincent, British West Indies.

(3) CERATOMYIELLA BICINCTA, new species

Male.—Front at vertex 0.297 of the head width (one specimen),

not prominent at antennae; parafrontals gray pollinose to vertex,
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bearing a few scattered inconspicuous hairs outside of frontal rows;
median stripe short, brownish black, narrower than one parafrontal

on entire length; verticals two pairs, outer ones about half as long

as inner, curving outward and backward; ocellars present, procli-

nate; frontals about five in the row, extending about to middle of

second antennal segment, uppermost pair larger and reclinate, the

pair next in front of these erect, decussate at tip, others directed

inward; one proclinate orbital bristle situated midway between the

anterior ocellus and base of antennae; face rather long and deep,

gray pollinose on reddish ground color, its ridges hardly divergent

downward, practically bare; vibrissae on the front edge of the

mouth
;
parafacials narrow, gray pollinose, bearing a row of bristles

which are reduced to small hairs on the upper half; antennae red-

dish yellow, as long as the face, third segment darker, about seven

times longer than second, which bears one long and numerous shorter

bristles on front side; arista about as long as third antennal seg-

ment, finely pubescent, thickened and yellow on proximal two-fifths,

black beyond, penultimate segment about twice as long as broad;

proboscis short, labella fleshy; palpi slender to tip, pale yellow,

bearing a few short black hairs near apex; cheek bare, gray polli-

nose on red ground color, about one-fourth the eye height; pos-

terior orbits broad to middle, thence narrowed upward, thickly cov-

ered with gray pollen; back of head sparsely pale haired, gray pol-

linose; eyes bare.

Thorax black, gray pollinose; mesonotum marked with three

broad pale gray and two slightly narrower opaque black stripes,

which extend from the anterior margin to base of scutellum; the

latter black, dusted with changeable gray pollen, bearing two lat-

erals (with a large supernumerary bristle on one side), apical pair

strongly decussate; other details of chaetotaxy as in cornea; calyp-

ters transparent, white; postscutellum normal; no infrasquamal

hairs.

Abdomen shining black; intermediate segments with silvery bands

on basal fourth to third, extending on venter to median line; first

and second segments each with a pair of median marginal bristles;

third with four marginals, none below the lateral pair; fourth with

a complete marginal row of about 12; no discals; genitalia small,

retracted; inner forceps blackish, short and united, moderately wide

at base, which is haired behind, tapering sharply to middle, slender

and shining beyond, tip acute; outer forceps largely yellow, convex

on outer side, tips acute and blackish, slightly longer than inner

ones; penis short, black, apex bordered with a narrow white mem-
brane; fifth sternite narrowly and deeply incised, the lobes shining

black, sparsely clothed behind with short, black hairs.
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Legs largely black, trochanters yellow, coxae less distinctly so;

fore tarsal segments normal, the claws and pulvilli short but dis-

tinct; mid tibia with a whorl of three bristles near middle, the one

on outer front side stout; hind tibia with only three strong bristles

on outer posterior edge.

Wings with a brownish tinge on broad anterior margin, some-

what paler behind; venation bare except third vein, which is setu-

lose almost to small cross vein ; fourth vein with a broadly rounded

stumpless bend, concave beyond; hind cross vein perpendicular to

fourth, joining it midway between small cross vein and bend; api-

cal cell closed, petiole short, reaching costa shortly before the wing
tip; epaulets blackish; costal spine developed but not very strong.

Female.—Front at vertex 0.296 of the head width (average of five

:

0.3; 0.29; 0.29; 0.29; 0.29), widening uniformly to antennae; the

usual two proclinate orbitals present; verticals two pairs; antennae

a little shorter than face, third segment narrow but wider than para-

facial below, about five times longer than the second; arista thick-

ened on proximal fourth, pubescent to tip; cheek about one-fourth

the eye height; fore tarsi comjDressed, the segments slightly swollen,

claws and pulvilli minute.

Length.—Male, 6 mm ; female, 5.5 to 7 mm.
Type.—MalQ, U.S.N.M. no. 44758, from College Station, Tex.

Remarks.—Described from eight specimens. In my collection, 1

male and 3 females, College Station, Tex., September 25 and October

11, 1930, August 24, 1931, and October 19, 1933 (H. J. Reinhard).

In the United States National Museum, 4 females as follows: 1,

Brownsville, Tex., June (C. H. T. Townsend) ; 1, Yuma, Ariz., June
26, 1917 (J. M. Aldrich) ; 2, Las Cruces, N.Mex., one labeled " Ckll.

2293, Aug. 1894 ", the other without collector's label. The specimen

collected by Cockerell also bears Coquillett's determination label,

Paradldyma siiigularis Townsend.
The species is strictl}^ congeneric with the type species, conica^

from which it differs in having black legs and broad, well-defined

thoracic stripes; in being more robust in build; and in other

characters.

(4) CERATOMYIELLA ANGUSTICORNIS (Townsend)

AtropTiopalpus angusticornis Townsend, Eut. News, vol. 3, p. 130, 1892.

Male.—Front at extreme vertex 0.271 of the head width (one speci-

men), widening gradually downward to antennae; sides of front,

face, and cheeks gray pollinose ; median stripe red, narrower than one

parafrontal; outer verticals and orbitals absent; ocellars proclinate;

uppermost frontal reclinate, others directed inward, extending

below middle of second antennal segment; face rather deeply exca-

vated, receding and concave above mouth in profile; facial ridges
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moderately divergent downward, practically bare; vibrissae on level

with front edge of mouth; antennae as long as the face, basal seg-

ments yellow, second distinctly longer than the first and about one-

sixth the length of third, which is black except at extreme base;

arista brown, thickened on basal fourth, slender beyond middle, sec-

ond segment short; parafacial bearing a row of bristles, which be-

come longer and stronger downward, a few hairs outside the large

bristles on lower extremity; cheek nearly two-fifths the eye height;

palpi but little longer than thickness of proboscis at point of attach-

ment, pale yellow, bearing two black hairs near apex ; eyes practically

bare.

Thorax and scutellum black, gray pollinose; four black stripes

on mesonotum, outer ones broader, stopping shortly before base of

scutellum. Chaetotaxy as in conica; scutellum with two laterals

(posterior pair large and divergent), one decussate apical and a

weak discal pair
;
postscutellum thinly pollinose ; infrasquamal hairs

absent; calypters tawny.

Abdomen shining black on broad hind margins of last three seg-

ments, basal segment without, second with one pair of large median

marginal bristles; third and fourth each with a complete row of

about 12; no discals; inner forceps united, slender on apical half,

in profile slightly bowed forward at tip; penis simple, terminating

in a short pale membrane ; fifth sternite with a narrow deep incision,

the lobes blackish.

Legs reddish black; claws and pulvilli moderately elongated.

Wings subhyaline ; venation normal ; third vein with hairs extend-

ing almost to small cross vein ; apical cell open shortly before the wing

tip; costal spine strong; epaulets red.

Female.—Front at vertex 0.292 of the head width (one specimen)

;

third antennal segment very slender, four to five times longer than

second ; outer verticals not developed ; two pairs of proclinate orbit-

als; fore tarsi rather slender, compressed and tapering outward,

claws and pulvilli minute.

Length.—6.5 to 7.5 mm.
Remarks.—Redescribed from one male and one female in the

United States National Museum from Miami, Fla., October 8 and 15

(C. H. T. Townsend).

(5) CERATOMYIELLA ORBITALIS, new gpedes

Male.—Front at vertex 0.25 of the head width (one specimen),

widening gradually downward to antennae
;
parafrontals gray polli-

nose to vertex, sparsely haired; median stripe reddish brown, as

wide as one parafrontal except at antennae ; one pair of weak orbitals

present; outer verticals not developed; ocellars proclinate; frontal
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bristles about seven in number, descending below middle of second

antennal segment, uppermost pair reclinate, hardly larger than the

next preceding ones in the row; face moderately receding, rather

long and deeply excavated, its ridges not strongly divergent below,

bare except one or two bristles above vibrissae, which are situated

on the front edge of mouth ; antennae as long as face, basal segment

short, second wholly yellow, about one-fifth the length of third,

which is blackish beyond the narrow base; arista brown, thickened

on basal fourth, second segment short; parafacials gray pollinose,

bearing a row of strong bristles along the inner margin, those in

lower part of row larger than any of the frontals, a few hairs extend-

ing outside the large bristles on the lower extremity; cheek about

two-fifths the eye height; palpi small, yellow, bearing two slender

black hairs near tip; labella pale yellow, fleshy; eyes bare; back of

head gray pollinose ; thinly clothed with pale hairs.

Thorax and scutellum black, gray pollinose; mesonotum marked

with four narrow black stripes; chaetotaxy as in conica; postscutel-

lum normally developed ; infrasquamal hairs absent ; calypters white.

Abdomen black, subshining; the pollen gray, apparent on sides

of first segment, thicker on the basal margins of last three and ex-

tending rather thinly past the middle on each; first segment with

a weak pair of median marginals ; second with one pair (broken off,

scars indicating strong bristles) ; third and fourth each with a com-

plete marginal row ; no discals on anal segment.

Legs black, basal segments reddish; claws and pulvilli elongate.

Wings subhyaline; veins bare except third, which is setulose two-

thirds of the distance to small cross vein; last section of fifth vein

short; fourth vein with a broadly rounded bend, beyond slightly

concave to costa; apical cell open just before the extreme wing tip:

epaulets black ; costal spine developed.

Length.—8 mm.
Female.—Unknown.
r^/pe.—Male, U.S.N.M. no. 44759.

Remarks.—Described from one male in the United States National

Museum from Hammonton, N.J., August 23, 1903; no collector's

label.

Genus PARADIDYMA Brauer and Bergenstamm

Paradidyma Bbaueii and Bergenstamm, Die Zweifliigler des kaiserlichen

Museums zu Wien, no. 5, p. 382, 1891; no. 6, p. 184, 1893. (Genotype,

Dldyma validinervis "Van der Wulp.)

—

Coquillett, Revision of the

Tachinidae of America, p. 126, 1897.

—

Aldrich, Catalogue of North Amer-
ican Diptera, p. 474, 1905.

Atrophopoda Townsend, Trans. Amer. Ent. Soc, vol. 18, p. 373, 1891 [Geno-

type, A. singularis, new species (female only)]; Smithsonian Misc. Coll.,

vol. 51, p. 66, 1908.

73007—34 2
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Lachnomma Townsend, Trans. Amer. Ent. Soc, vol. 19, p. 103, 1892. [Geno-

type, L. magnicornis, new species (male only) ^Atrophojjoda singularis

Townsend. I have examined the type specimen.]

Microchira Br.\ueb and Bekgenstamm, Die Zweifliigler des kaiserlichen Mus-
eums zu Wien, no. 6, p. 188, 1893. [Genotype, M. mexicana, new species

(male only) —Paradidjjma apcrta Brauer and Bergenstaram, loc. cit., p,

187.]

Lachnommopsis Townsend, Proc. U.S. Nat. Mus., vol. 49, p. 421, 1915. [Geno-

type, L. armata, new species (male only).]

Phytoadmontia Townsend, Proc. U.S. Nat. Mus., vol. 49, p. 626. 1916. (Geno-

type, Admontia sctigera Coquillett.)

Ill arranging the foregoing synonymy, I have examined all the

type species involved. Atrophopoda hraiceri Williston, listed as a

synonym of Paradidyma by Aldrich ^ and Coquillett,^ does not come
within the limits of the genus as restricted herein. I have examined

a male type specimen in the Kansas University Museum. It has

the eyes practically bare, and the first vein of the wing is setulose

on almost the entire length. For this species Townsend ^ estab-

lished Diaphoropeza^ which Coquillett ^ also placed in synonymy
with Paradidyvia. Under the rules of the International Code the

genus is valid, although no description of the generic characters was
given.

Generic characters (from the type species).—Eyes distinctly hairy.

Front in male narrowed behind and rather prominent at base of

antennae. Face receding, moderately excavated, its ridges normally

divergent downward, in profile concave above mouth with the front

edge of latter slightly prominent between vibrissae. Antennae in-

serted about on level with middle of eye, extending almost to oral

margin, basal segments subequal in length in male. Second seg-

ment of arista short. Parafacial with a row of macrochaetae on the

inner margin extending from lowermost frontal almost to lower

edge of eye. Vibrissae situated on level with oral margin. Facial

ridges bearing a few bristles and hairs above the vibrissae. Pro-

boscis shorter than height of head, distal segment moderately slender,

labella fleshy. Palpi normal in size, slender, tips hardly thickened.

Frontal rows moderately divergent beneath base of antennae, extend-

ing to base of third segment. Ocellars present, proclinate. Orbitals

absent in male. Cheek about one-half the eye height. Back of

head densely pale haired, with a row of black hairs below the orbital

fringe.

Thoracic chaetotaxy: Acrostichal, 2, 1 (postsutural pair well de-

veloped, situated in transverse line with posterior dorsocentral pair)
;

* A catalogue of North American Diptera. Smithsonian Misc. Coll., vol. 46, p. 474,

1905.
2 The type-species of the North American genera of Diptera. Proc. U.S. Nat. Mus.,

vol. 37, p. 532, 1910.
8 Smithsonian Misc. Coll., vol. 51, no. 2, p. 64, 1908.
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dorsocentral, 3, 3; humeral, 2; posthnmeral, 1; presutiiral, 1; noto-

pleural, 2 ; intraalar, 2 ; supraalar, 2 ;
postalar, 2 ; hypopleural, 4 or

5; pteropleiiral, 1 (^mall) ;
sternopleural, 2, 1 (lower anterior one

small). Scutellum with two lateral, one decussate apical and a

small discal pair. Postscutellum normally developed; infrasquamal

hairs present.

Abdomen without discal bristles on intermediate segments.

Legs rather long and slender, claws and pulvilli elongate in male.

Wing3 with first vein bare; third bristled nearly to small cross

vein. Costal spine developed. Last section of fifth vein less than

half as long as the preceding one. Hind cross vein oblique to fourth,

which it joins a little nearer bend than small cross vein. Apical

cell narrowly open, reaching costa well before extreme tip of wing.

KEY TO SPECIES OF PABADIDYMA

MALES

1. Apical cell closed and petiolate 2.

Apical cell oi>en 4.

2. Mesonotum gray pollinose, the black stripes couspicuous and

usually fused into a single liroad pair, wliich extends to base

of scutellum 3.

Mesonotum subshining, at most lightly dusted with pollen, the

black stripes poorly defined or entirely obliterated behind

suture : third antennal segment ordinary ; arista thickened

on basal two-fifths (Indiana, Illinois, Maryland, Virginia).

(23) petiolata, new species.

3. Last three abdominal segments: with silvery bands on basal

third, the remainder of these segments including the first

shining black; third antennal segment entirely black

(United States, widespread) (22) singularis (Townsend).

Pollen on abdomen not in defined basal bands, first segment

conspicuously pollinose on the sides above, the second with

pollen extending to hind margin ; base of third antennal

segment yellow to insertion of arista (Brazil).

(21) brasiliana, new species.

4. Last section of fifth vein one-half the length of preceding section 5.

Last section of fifth vein distinctly less than one-half as long as

preceding section 8.

5. Acrostichals only two pairs well developed before suture 6.

Three pairs of strong presutural acrostichal bristles; palpi

brownish ; abdomen almost wholly covei-ed with gray pollen

;

fourth segment bearing a row of strong discal bristles (New
Mexico) (8) neomexicana, new species.

6. Second antennal segment distinctly longer than first 7.

Ba.s.il segments of antennae subequal in length; pollen on

thorax and abdomen tinged with brown; postsutural acros-

tichals one pair; calypters tawny (Mexico)^- (9) derelicta, new species.

7. Last three abdominal segments with defined silvery bands

on basal fourth, the remainder of these segments including

the first shining black; mesonotum thinly pollinose, sub-

shining; palpi pale yellow; two sternopleural bristles (Utah).

(11) retracta, new species.
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Pollen on last three abdominal segments not in defined cross

bands, the first pollinose on the sides; mesonotum covered

with dense cinereous pollen, the black vittae very distinct

behind suture; palpi brownish black; three sternopleurals

(Utah) (10) cinerescens, new species.

8. Front narrowed behind the middle; orbital bristles absent 9.

Front almost uniform in width to vertex ; one pair of orbitals

present; arista thickened on proximal tiiree-fourths
;

palpi

and second antennal segment yellow ; verticals two pairs

developed; fourth abdominal segment without discals (Peru).

(24) armata (Townsend).

9. Sides of face bare below level of arista outside main row of

bristles 11.

Sides of face with hairs extending on lower half outside of

parafacial row 10.

10. Bristles on lower half of face distinctly longer than those

above and approximating the frontals in size; arista bare,

thickened on proximal two-thirds; face strongly receding:

palpi dark brown; small cross vein infuscated; epaulets

black (Mexico, New Mexico) (12) crassiseta, new species.

Parafacial bristles about equal in length throughout entire

row, and less than half the size of frontals ; arista pubes-

cent, tliickene<l hardly to middle; palpi pale yellow; abdo-

men wholly gray pollinose; wings hyaline; epaulets red

(New Mexico) (13) aristalis, new species.

11. Fourth abdominal segment with discal bristles above 12.

Fourth abdominal segment without discals above ; first segment

bearing a pair of median marginals; front about one-half eye

width; arista distinctly pubescent (Texas, North Carolina,

Guatemala) (IS) apicalis, new species.

12. First abdominal segment with a pair of median marginal

bristles; arista pubescent; front narrow, 0.22 of head width;

third antennal segment four times length of second

(Mexico) (20) validinervis (Van der Wulp).

First abdominal segment without median marginals ; arista

bare; front rather wide, about 0.29 of head width; third

antennal segment six to seven times longer than second

(United States, widespread) (19) affinis, new speciea

1. Fore tarsal segments compressed and swollen, claws and

pulvilli minute or atrophied 4.

Fore tarsal segments ordinary, the claws and pulvilli well

developed 2.

2. Last section of fifth vein one-half as long as preceding section 3.

Last section of fifth vein about one-third length of preceding

section ; third antennal segment as wide as parafacial

and three times length of second; abdomen thinly gray

pollinose, subshining; costal spine longer than small cross

vein; wings hyaline (California, Arizona) (6) setigera (Coquillett).

3. Abdomen shining black, last three segments with pollen in

defined bands on basal fifth ; palpi pale yellow ; sterno-

pleurals, 2; no infrasquamal hairs; small species, length

4 mm (Idaho) (7) obliqua, new species.
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Abdomen wholly gray poUinose ; palpi dark brown ; sterno-

pleurals, 3 ; infrasquamal hairs present ; larger species,

length 8 mm (8) neomexicana, new species.

4. Sides of face bare below level of arista outside main row of

bristles 5.

Sides of face outside main row of bristles with coarse black

hairs extending almost to cheeks
;
pollen on head golden

;

abdomen wholly pollinose (Mexico).

(14) aperta Brauer and Bergenstamm.

5. Fourth abdominal segment with a row of discals extending

across the top 9.

Fourth abdominal segment without median discal bristles above 6.

6. Outer verticals not developed 7.

Outer vertical bristles almost as large as inner ones ; abdomen
wholly gray pollinose; arista thickened beyond middle

(Peru) (24) armata (Townsend).

7. Venter of abdomen clothed with only short black hairs 8.

Venter bearing long pale or whitish hairs; palpi black;

wings strongly infuscated ; antennae wholly black (Peru).

(17) piliventris, new species.

8. Arista thickened on proximal two-thirds, bare ; third antennal

segment yellow on basal half, five to six times longer than

second
;

parafacial at narrowest part but slightly wider

than third antennal segment
;
pollen on intermediate abdomi-

nal segments extending thinly to hind margin (Peru).

(16) peruana (Townsend).

Arista thickened at base, very slender on apical two-thirds,

clothed with short hairs to tip; third antennal segment
black, narrowed toward base, about two and one-half times

length of second ; intei-mediate abdominal segments with

defined silvery bands on basal third (Central America,

Vera Oruz) (15) aldrichi. new species.

9. Apical cell of wing closed and petiolate; outer vertical bristles

absent 11.

Apical cell open ; outer verticals nearly half as long as inner

pair 10.

10. Epaulets reddish yellow; arista thickened on proximal fourth,

distinctly short haired to tip ; mesonotum covered with thick

lusterless yellowish gray pollen, the dark stripes very in-

conspicuous and visible only in a flat rear view; abdomen
largely pollinose, third and fourth segments at most sub-

shining on narrow hind margins (18) apicalis, new species.

Epaulets black ; arista thickened almost to middle, pubescent

;

mesonotum gray pollinose, the black stripes distinct, not in-

terrupted at suture; last three abdominal segments shining

black on apical half or more (19) affinis, new species.

11. Mesonotum subshining, lightly dusted with pollen, the dark

stripes hardly apparent ; arista thickened on basal fifth to

fourth ; abdomen black and shiny, basal fourth of segments

2 and 3 thinly gray pollinose at most (23) petiolata, new species.

Mesonotum densely gray pollinose and vittate, the black siripes

usually fused into a single broad pair, which extends to

base of scutelluni ; arista tlilokened about to middle; last

three abdominal segments conspicuously pollinose on basal

third to half (22) singularis (Townsend).
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(6) PARADIDYMA SETIGERA (CoquUlett)

Admontia setiyera Coquiixett, Invertebrata Pacifica, vol. 1, p. 36, 1904.

Phytoadmontia setigera Townsend, Proc. U. S, Nat. Mus., vol. 49, p. 626, 1916.

Female.—Closely resembles P. obliqua, from which it differs in

the following characters : Front at extreme vertex 0.294 of the head

width in one specimen; median stripe distinctly narrower than one

parafrontal on entire length; outer verticals weakly developed;

third antennal segment three times longer than second; cheek one-

half the eye height. Thorax and scutellum densely gray poUinose;

mesonotum marked with four black stripes, which are distinct be-

hind suture; three sternopleural bristles. Abdomen subshining, the

pollen gray and without definite pattern, in certain lights extending

thinly to hind margin of last three segments, the first conspicuously

pollinose above. Fore claws and pulvilli almost normal in size.

Hind cross vein of wing not unusually oblique ; last section of fifth

vein one-third as long as preceding section; costal spine exceeding

the length of small cross vein.

Length.—5.5 mm.
Male.—Unknown.
Type.—Female, in the United States National Museum, from

California.

Remarks.—Redescribed from one female. East Verde River. Ariz.,

4,500 feet; without collector's label.

Besides the type and the present specimen, kindly loaned me for

study by Dr. J. M. Aldrich, no additional specimens have apparently

been taken since the species was described 30 years ago.

(7) PARADIDYMA OBLIQUA, new species

Female.—Front at vertex 0.304 of the head width in one specimen

measured; median stripe reddish brown, about equal the width of

one parafrontal; ©cellars small, proclinate; verticals broken off, but

the scars indicating a good-sized inner pair; orbital bristles two,

proclinate ; frontals about five in number, extending about to middle

of second antennal segment, uppermost bristle reclinate, rather short;

parafrontals gray pollinose to vertex, almost devoid of hairs outside

of frontal rows ; face receding, moderately excavated, in profile con-

cave above mouth, its ridges normally divergent, bearing only one

or two bristly hairs next to vibrissae; the latter situated on oral

margin but well above the lovrer edge of head; parafacials gray pol-

linose, bare outside of the main row of bristles, which extend along

inner margin from lowest frontals to level with apex of third an-

tennal segment; cheek sparsely haired on lower margin, gray pol-

linose, about two-fifths the eye height; antennae a little shorter than
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face, third segment black, about as wide as parafacial below and

only slightly more than twice the length of second which is yellow;

arista blackish, thickened on about basal fourth, penultimate segment

as wide as long; palpi pale yellow, slender; proboscis short, labella

fleshy ; eyes sparsely short haired ; back of head gray poUinose, mod-
erately clothed with pale hairs.

Thorax black, thinly gray pollinose; mesonotum with four black

stripes obliterated behind suture where the surface is subshining in

most views; scutellum black, almost shining but lightly dusted with

uniform grayish pollen; chaetotaxy as in validine7'vis, but with only

two sternopleural bristles; postscutellum normal; no infrasquamal

hairs; calypters white.

Abdomen black, rather broad and flat above; last three segments

with silvery bands on basal fifth, the remainder of these segments

including the first polished or shining; first segment without median
marginals; second with one pair, small; third also with a median
pair, a wide space intervening between these and the next ones sit-

uated near the sides of the segment; fourth bearing a row of rather

strong discals besides a row of somewhat weaker marginal bristles;

hairs on intermediate segments depressed.

Legs black, trochanters yellow, coxae less distinctly so ; front tarsal

segments not laterally compressed, the claws and pulvilli small but

distinct.

Wings grayish hyaline; third vein bristly two-thirds the distance

to small cross vein; hind cross vein unusually oblique to fourth, join-

ing it nearer bend than small cross vein ; apical section of fifth vein

one-half the length of preceding section ; fourth vein with a rounded

obtuse stumpless bend, curving outward shortly beyond, thence

almost straight to costa; apical cell very narrowly open shortly

before extreme tip of wing; costal spine small.

Length.—4 mm.
Male.—Unknown.
Type.—Female, U.S.N.M. no. 44760.

Remarks.—Described from one female specimen in the United

States National Museum, collected by W. Carter, labeled " S. pestifer,

Salmon River Crossing, Idaho, August 31, 1927."

This species, like P. setigera, has almost normally developed fore

tarsal claws and pulvilli, but differs in the more oblique hind cross

vein and the extremely narrow pollen bands on last three abdominal

segments. There are other minor differences.

(8) PARADIDYMA NEOMEXICANA, new species

Male.—Front before triangle 0.258 of the head width in the one

specimen
;
parafrontals gray pollinose to vertex, clothed with moder-
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ately long black hairs, -which extend downward below base of

antennae; frontals about six in number, descending almost to level

with apex of second antennal segment, directed inward, the upper-

most pair reclinate, not very long; ocellars strongly divergent, pro-

clinate; orbitals absent; inner verticals strong, outer ones not devel-

oped; face gray pollinose, its ridges normally divergent downward,

bare except a few bristly hairs above vibrissae, which are on a level

with the protruding front edge of mouth ; sides of face below base

of third antennal segment without any hairs between the row of

bristles and margin of eye; cheeks gray pollinose, sparsely haired

below, about two-fifths the eye height ; antennae black, third segment

reddish near base, about four times the length of second ; arista black,

thickened to middle; palpi brown, bearing several long black hairs

near tip ; eyes distinctly hairy ; back of head clothed with pale hairs.

Thorax and scutellum black, covered with dense gray pollen;

mesonotum with four very distinct black stripes, outer pair inter-

rupted at suture and stopping before base of scutellum; chaetotaxy

as in Valldinervis ^ except that there are three pairs of well-developed

acrostichal bristles before the suture; postscutellum normal, gray

pollinose; one hair present on each side of postnotum beneath the

calypters ; the latter semitransparent, white.

Abdomen black, covered with gray changeable pollen, which in

most views extends to the hind margins of last three segments ; basal

segment without median marginals; second with one pair; third

bearing a marginal row, the intermediate bristles poorly developed;

fourth with a discal and a marginal row of rather stout bristles;

genital segments blackish, subshining.

Legs black ; claws and pulvilli elongated ; the latter dark or grayish

in color.

Wings subhyaline; hind cross vein sinuous, oblique to fourth,

joining it nearer bend than small cross vein; apical section of fifth

vein one-half the length of preceding section; apical cell narrowly

open well before tip of wing; third vein setulose as usual; costal

spine developed ; epaulets black.

Female.—Front at extreme vertex 0.291 of the head width (one

specimen); two pairs of strong proclinate orbitals; outer verticals

about half as large as inner pair; third antennal segment moderately

wide to tip, about three and one-half times as long as second; fore

tarsal segments normal, the claws and pulvilli distinctly developed.

Length.—Male, 7.5 mm ; female, 8 mm.
Type.—MoXe, U.S.N.M. no. 44761.

ReTnarks.—Described from one male and one female. Las Vegas,

N.Mex., July (Cockerell).
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From the other forms having the hind cross vein retracted, the

present species may be separated by the following characters : Male

with three pairs of well-developed presutural acrostichals; female

with distinct fore tarsal claws and piilvilli; and the abdomen more

extensively pollinose in both sexes.

(9) PARADIDYMA DERELICTA, new species

Male.—Front narrowed before vertex, at narrowest part 0.238 of

the head width in one specimen; parafrontals densely gray pollinose

to vertex, sparsely haired outside of frontal rows; median stripe

reddish brov/n, at antennae about as wide as one parafrontal, verti-

cals one pair (inner) developed; frentals ordinary in size, uppermost

bristle reclinate and hardly stouter than the preceding one ; sides of

face densely gray pollinose, bare outside the main row of bristles,

which become longer and stouter downward; antennae black, third

segment five times the length of second; arista thickened hardly to

middle; palpi dark brown; cheek nearly one-half the eye height^

thickly clothed with hairs on lower margin.

Thorax black, covered with gray pollen, which on the mesonotum
has a brownish sheen in certain lights; dorsal vittae four, outer

pair interrupted at the suture; scutellum black, grajnsh pollinose;

calypters tawny.

Abdomen black
;
pollen on intermediate segments with a brownish

tinge apparent in most views; narrow hind margin of third and
apical half of fourth segment subshining; first segment without

median marginals; second with one pair; third bearing a marginal

row of about eight ; fourth with a row of discals, which are obviously

stouter than the marginals
;
genital segments black.

Legs black; pulvilli tawny.

Wings grayish hyaline; hind cross vein noticeably retracted and
sinuous; last section of fifth vein one-half as long as the preceding

section; third vein setulose almost to small cross vein; apical cell

narrowly open, reaching costa well before extreme wing tip; costal

spine developed; epaulets black.

Length.—7 mm.
Female

.

—Unknowm

.

Ty^^.—Male, U.S.N.M. no. 44762.

Remarks.—Described from one male in the United States National
Museum taken at Mound Valley, Chihuahua, Mexico, August 23,

1909, by Dr. C. H. T. Townsend.
Differs from P. validinervis, which it closely resembles, in the ab-

sence of median marginals on first abdominal segment, and in having
the hind cross vein of wing noticeably retracted. There are other

minor differences.
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(10) PARADIDYMA CINERESCENS, new species

Male.—Very closely resembles P. derelicfa., from which it diflfers

in the following characters: Front at narrowest part (before vertex)

0.263 of the head width in one specimen measiired ; second antennal

segment distinctly longer than first and nearly one-fourth the length

of third; cheeks clothed with sparse black hairs on lower half;

palpi brownish black. Thorax and scutellum covered Avith dull

cinereous pollen
;
postscutellum membranous above ; calypters white.

Abdomen subshining, lightly sprinkled with gray pollen, which in

most Adews extends to the hind margins of last three segments.

Pulvilli grayish, about as long as last tarsal segment.

Length.—6 mm.
FeTnale.—Unknown

,

Type.—Mvile, U.S.N.M. no. 44763.

Remarks.—One male. Promontory Point, Utah, August 5, 1929

(G. F. I^owlton).

The species has a general pale-gray appearance, in contrast with

the decidedly blacker aspect of P. derelicta., to which it is closely

allied. The slight structural differences are mentioned in the key.

(11) PARADIDYMA RETRACTA, new species

Hind cross vein noticeably retracted; last section of fifth vein

more than half the length of preceding; apical cell open; sterno-

pleurals two; last three abdominal segments shining black on apical

three-fourths or more.

Male.—Front at vertex 0.228 of the head width in one specimen

measured, hardly widened to middle, and not very prominent at

antennae ; cheeks, face, and sides of front gray pollinose ; median

stripe brownish, as wide as one parafrontal on entire length; ocellars

proclinate ; inner verticals developed ; frontals extending about to

apex of second antennal segment, uppermost pair rather weak, recli-

nate ; antennae nearly as long as face, black, second segment reddish,

one-fourth the length of third; arista blackish, thickened on proxi-

mal two-fifths; facial ridges strongly diverging downward, bare

except a few hairs next to vibrissae, which are situated on oral mar-

gin; parafacials bare outside of the main row of bristles; cheeks

sparsely black haired below, about two-fifths the eye height; palpi

pale yellow; eyes hairy; beard white.

Thorax black, gray pollinose; mesonotum marked with four dis-

tinct black vittae; scutellum black, subshining, lightly dusted with

changeable gray pollen; infrasquamal hairs absent; calypters semi-

transparent, Avhit-e; postscutellum normally developed.

Abdomen mostly shining black, with silvery basal bands on last

three segments, which in a favorable angle extend at most over the
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basal third of intermediate segments; first segment bearing a very

slender or hairlike pair of median marginals; second with a well-

developed pair; third bearing a marginal row of about six with a

wide space between tlie median pair and the lateral one ; fourth with

a row of strong discals besides the usual marginal row
;
genital seg-

ments shining blade, retracted ; fifth sternite black, the lobes promi-

nent, narrowly and deeply incised.

Legs slender, black; claws and pulvilli nearly as long as the apical

tarsal segment.

Wings subhyaline; hind cross vein very oblique to fourth, which

it joins almost midway between bend and small cross vein; apical cell

narrowly open well before the tip of wing ; third vein setulose three-

fourths the distance to small cross vein; costal spine small; epaulets

black.

Length-—6 mm.
Female.—(Unknown.

Ty^^.—Male, U.S.N.M. no. 44764.

Remarks.—Described from one male specimen taken at Smithfield,

Utah, August 24, 1925, by G. F. Knowlton.

The narrower front, retracted hind cross vein, two sternopleural

bristles, and the more defined and nan-ower pollen bands on last

three abdominal segments distinguish the species from afflnis.,

described herein. The two species agree in most other essential

characters.

(12) PARADroYMA CRASSISETA, new species

Male.—Front at vertex 0.23 and 0.21 of the head width in two
specimens, very prominent at antennae; face strongly receding, its

ridges rather flattened below, bearing bristly hairs and one or two
strong macrochaetae next to vibrissae; parafrontals black, covered

with reflecting grayish pollen, narrow on upper part behind middle

;

median stripe red, wider than one parafrontal except at antennae;

frontals six to eight in number, directed inward, the uppermost
nearly erect, not longer than preceding pair; orbitals absent; inner

verticals strong, outer ones not developed; ©cellars ordinary in size,

proclinate ; antennae black, about as long as face ; first segment ex-

tending considerably above the front and as long as the second ; third

segment unusually broad to tip and about equal the width of para-

facial at narrowest part, six to seven times as long as the second

segment; arista black, thickened on proximal two-thirds, second

segment short
;
parafacials black, the pollen dark gray with a distinct

luster, clothed with black hairs outside the row of bristles, which
become successively longer and stronger downward; palpi dark

-,,^_^ brown; cheek one-half the eye height; eyes distinctly hairy;

beard white.
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Thorax and scutellum black, o-ray pollinose ; mesonotum marked

with four bUick stripes in front and five behind suture, outer pair

stopping before base of scuteHum ; infrasquamal hairs present^

calypters ^Yhite.

Abdomen black, all segments with gray pollen, which in some

views extends thinly past the middle of the last three ; basal segments

each with a pair of median marginals (smaller on the first) ; third

with a marginal row of 10 to 12 ; fourth bearing a complete row of

discals as large as those in the marginal roAV
;
genital segments black,

I'etracted.

Legs black, reddish near base; claws and pulvilli longer than

apical tarsal segment; hind tibia with a row of uneven wide-spaced

bristles on outer posterior edge.

Wings with a brownish tinge on the anterior margin, small cross

vein infuscated ; venation normal ; third vein setulose two-thirds the

distance to small cross vein ; apical cell open well before exact wing
tip ; epaulets blackish ; costal spine ordinary in size.

Length.—9 mm.
Female.—Unknown.
Type.—Male, U.S.N.M. no. 44765.

Remarks.—Described from two male specimens in the United

States National Museum: One (the type) labeled Sanchez, Chi-

huahua, Mexico, September 2, 1909 (C. H. T. Townsend) ; the other,

Las Vegas, New Mexico, August 19, 1901 (H. S. Barber).

The prominent front, more strongly receding face, longer and

broader third antennal segment, and haired parafacials readily sep-

arate the species from P. derelicta.^ to which it is closel}^ related.

Another difference is the presence of median marginals on the first

abdominal segment.

(13) PARADIDYMA ARISTALIS, new species

Arista densely pubescent; parafacial bristles uniform in length

downward, smaller than usual; sides of face cinereous, with black

hairs extending below middle outside of the main row of bristles;

mesonotum with four black stripes in front and five behind suture.

Male.—Front at vertex 0.26 of the head width (one specimen),

rather prominent at antennae; parafrentals cinereous pollinose to

vertex, rather sparsely clothed with short black hairs and consider-

ably widened before middle; median stripe reddish brown, slightly

narrowed behind ; inner verticals large ; ocellars proclinate ; orbitals

absent; frontals about six in the row, the lowermost nearly on level

with apex of second antennal segment; face receding, moderately

deep, and concave above the mouth; vibrissae large, on level with

oral margin ; facial ridges divergent downward, bearing a few bristly
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hairs on lower extremity; cheek bare above the lower margin, gray

pollinose, about two-fifths the eye height; antennae as long as face,

first segment rather prominently elevated above the front, third seg-

ment about five times longer than second; arista black, thickened

nearly to middle, proximal segments short but distinct; palpi slen-

der, pale yellow ; beard white ; eyes distinctly hairy.

Thorax and scutellum black, densely gray pollinose; three pairs

of acrostichal bristles behind the suture, the median ones very weak

or hairlike; other details of chaetotaxy as in validinervis ; infra-

squamal hairs present; postscutellum gray pollinose, membranous

above; calypters semitransparent, white.

Abdomen black, wholly gray pollinose; first segment without

median marginals; second with a stout closely spaced pair; third

with a marginal row of about 10; fourth bearing a complete row

of good-sized discals, besides a row of still larger marginals
;
genital

segments reddish black, lightly pollinose, fifth sternite deeply

divided, the lobes blackish, clothed with fine hairs.

Legs mostly black, the basal segments and the hind tibiae obvi-

ously reddish (front pair missing) ; claws and pulvilli elongate.

Wings subhyaline; venation normal; apical cell open well before

tip of wing; costal spine large; epaulets red.

Length.—8.5 mm.
Female.—Unknown.
Type.—^inlQ, U.S.N.M. no. 44766.

Remarks.—Described from one male labeled "Animas Park, N.Mex.,

6,500 feet (Townsend)."

(14) PARADIDYMA APERTA Brauer and Bergenstamm

Paradidyma aperta Brauer and BnaiGENSTAMM, Die Zweifliigler des kaiser-

lichen Museums zu Wien, no. 6, p. 187, 1893.

Microchira mexicana Br.vx;er and Bergenstamm, Ibid., p. 188.

Readily distinguished from all other known species by the golden

pollen on the head. I have not seen any male specimens.

Female.—Front at extreme vertex 0.312 of the head width (one

specimen)
;
pollen deep golden-yellow on parafrontals, parafacials,

cheeks, and posterior orbits; face yellowish gray; outer verticals

about half the size of inner ones; orbitals, two pairs; ocellars pro-

clinate; frontals extending to apex of second antennal segment,

directed inward, except the uppermost, which is reclinate
;
parafacial

on narrowest part about one-half the width of facial depression,

bearing a row of rather weak bristles and with black hairs on entire

length outside the main row ; vibrissae situated on front edge of

mouth; facial ridges with one or two bristles and fine hairs next

to vibrissae; cheek fully one-half the eye height; palpi yellow;
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antennae shorter than face, mostly black, third segment rather

slender and about two and one-half times the length of second;

arista black, thickened on basal fourth, clothed with short hairs,

penultimate segment short; eyes distinctly hairy; back of head gray

pollinose, moderately pale haired below.

Thorax and scutellum black, gray pollinose ; mesonotum with four

distinct black stripes before the suture and five behind, the outer

pair not interrupted at middle and stopping well in front of scutel-

lum; acrostichals, 3, 3 (first two behind suture small)
;
postscutellum

normally developed, gray pollinose; infrasquamal hairs present;

calypters white with yellow margins.

Abdomen broadly ovate, black, wholly covered with thick yellow-

ish-gray pollen; first segment without median marginals; second

with a closely spaced pair; third bearing a marginal row of about

eight; fourth with a discal row well behind the middle besides a

marginal row of weaker bristles.

Legs black, trochanters red; front legs with the tarsal segments

laterally compressed and swollen, claws and pulvilli minute; mid
tibia with one strong bristle on outer front side near middle; hind

tibia with a scattering row of uneven bristles on outer posterior

edge.

Wings grayish hyaline ; venation normal ; third vein bristly two-

thirds the distance to small cross vein ; apical cell open far before tip

of wing; costal spine long; epaulets red.

Length.—10 mm.
Remarks.—Redescribed from one female specimen in the United

States National Museum, Atzcopotzalco, D. F., Mexico, August 31,

1922 (E. G. Smyth).

(15) PARADmYMA ALDRICHI, new species

Female.—Front at extreme vertex 0.25 to 0.27 of the head width

in three specimens measured; parafrontals black, thinly gray pol-

linose; median stripe reddish brown, about equal the width of one

parafrontal on entire length; the usual two proclinate orbitals

present; ©cellars rather weak, proclinate; inner verticals large,

outer ones not developed ; frontals about five in the row, descending

to middle of second antennal segment, uppermost one stouter and
reclinate; antennae somewhat shorter than face, third segment

black, rather narrow at base and about two and one-half times

longer than the second, which is largely yellow; arista brown,

thickened at base and very slender on apical two-thirds, clothed with

short hairs to tip, second segment short; face moderately excavated,

hardly receding but concave above mouth in profile, its ridges bear-

ing a few bristly hairs next to vibrissae, which are situated on oral
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margin; parafacials blackish, covered with feebly shining gray

pollen, bare below arista, except a row of weak bristles along inner

margin which are reduced in size to small hairs on the upper part;

palpi yellow, slender to tip; cheek one-third to two-fifths the eye

height; eyes sparsely short haired; back of head gray pollinose,

moderately clothed with whitish hairs.

Thorax black, gray pollinose; mesonotum with four black stripes,

which are sometimes indistinctly separated behind the suture; scu-

tellum black, lightly sprinkled with changeable gray pollen, post-

scuteilum normal, thinly pollinose ; infrasquamai hairs absent in two
specimens and three hairs present in the other; calypters pale

yellowish white.

Abdomen shining black ; intermediate segments with silvery bands

on basal third, the fourth thinly pollinose almost to apex; first seg-

ment without median marginal bristles ; second with one pair ; third

and fourth each bearing a marginal row ; fourth without discals, the

broad basal margin above destitute of hairs.

Legs black ; front tarsi compressed and swollen, the claws and pul-

villi very minute.

Wings brown, paler on the posterior margin; apical cell open
shortly before wing tip; venation normal; third vein setulose half

to three-fourths the distance to small cross vein ; costal spine longer

than small cross vein; epaulets black.

Length.—7 mm.
Male.—Unknown.
Type.—Female, U.S.N.M. no. 44767.

Remarks.—Described from three female specimens in the United

States National Museum as follows: 1 (the type), taken at Ingenio

R.R. Station, Guatemala, April 28, 1926, by Dr. J. M. Aldrich, in

whose honor the species is named ; 1, labeled San Rafael, Vera Cruz

(C. H. T. Townsend), and the other, Higuito, San Mateo, Costa

Rica (Pablo Schild).

The species has the eyes less distinctly haired and smaller para-

facial bristles than any other member of the genus. It is provision-

ally included here. The accumulation of better preserved speci-

mens, including the male sex, seems necessary to decide the question

of proper generic allocation. The relationship with Ceratomyiella

seems close, but the type species of that genus has the eyes entirely

bare.

(16) PARADroYMA PERUANA (Townsend)

Diaphoropeza peruana Townsend, Proc. U. S. Nat. Mus., vol. 43, p. 308, 1912.

Very similar to P. singularis, from which it differs in the following

characters

:
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Female.—Front rather narrow, at extreme vertex 0,26 of the head
width (one specimen)

;
parafacial at narrowest about as wide as

third antennal segment; cheek barely one-third the eye height.

Infrasquamal hairs present; calypters with rims pale tawny. Abdo-
men without defined silvery basal bands on last three segments ; first

thinly gray pollinose above and on sides ; intermediate segments with

the pollen extending thinly beyond the middle when viewed from
behind; anal segment almost entirely gray pollinose, without discal

bristles; venter largely covered with gray pollen. Legs brownish

black. Wings with a distinctly yellow tinge on costal margin and
along the veins, hind margins grayish hyaline; apical cell closed at

costa, not petiolate; costal spine about as long as small cross vein;

epaulets reddish black.

Length.—7.5 mm.
Male.—Unknown.
ry;?e.—Female, U.S.N.M. no. 15147.

Remarks.—Redescribed from one paratype female from Sullana,

Peru, October 1, 1910, TD 3942 (C. H. T. Townsend) . In the United

States National Museum there are three additional female type

specimens from the same locality and one female from Piura, Peru,

all collected by Dr. C. H. T. Townsend.

The narrower cheeks and parafacials and the absence of discal

bristles on the fourth abdominal segment readily separate the species

from P. singularis.

(17) PARADIDYMA PILIVENTRIS, new species

Distinguished from all others of this group by the presence of pale

hairs on venter of abdomen.

Female.—Front at vertex 0.29 and 0.27 of the head width in the

two specimens
;
parafrontals black, thinly gray pollinose, with more

numerous black hairs on the lower part extending on the parafacials

about to level with arista; outer verticals not developed; ocellars

proclinate ; orbitals two proclinate pairs ; frontals about six in num-
ber, distinctly larger than parafacial bristles, uppermost pair rather

stout and reclinate, the others directed inward descending below mid-

dle of second antennal segment ; face blackish, gray pollinose, mod-

erately receding and concave above mouth in profile ; facial ridges not

very prominent, bearing bristly hairs on about the lowest fourth;

parafacials largely black, covered with satiny gray pollen, a row of

bristles along the reddish inner margin, outside of these bare on

lower half; antennae shorter than face, wholly black, third segment

narrowed toward base and about two and one-half times the length

of second ; arista black, thickened on proximal fourth, basal segments

short ; vibrissae near the front edge of the mouth ; cheeks two-fifths

the eye height; eyes distinctly hairy; palpi black, bearing several
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long pale hairs on under side near the tip; back of head blackish,

thinly gray pollinose, rather sparsely clothed with pale hairs.

Thorax and scutelliim black, dusted with gray pollen; mesonotum
marked with four black vittae, outer pair not interrupted at suture

;

chaetotaxy as in validinerms; infrasquamal hairs absent; postscu-

tellum normal; calypters pale yellowish white.

Abdomen black and shiny ; last three segments with dense grayish-

white pollen bands, which are wider on the sides of the intermediate

segments and narrowed at the middle above, especially on the second

where the pollen is confined on the basal margin; first segment

without median marginals; second with one pair; third and fourth

each bearing a marginal row of about 10; fourth segment without

discal bristles; venter pale haired.

Legs black, basal segments reddish ; front tarsal segments swollen,

the claws and pulvilli minute or atrophied; hind tibia with three

large and several small bristles on outer posterior edge.

Wings infuscated, a little paler along the hind border; venation

normal ; third vein with hairs extending almost to small cross vein

;

apical cell open shortly before wing tip; costal spine strong;

epaulets black.

Length.—7 mm.
Male.—Unknown

,

T'y;?^.—Female, U.S.N.M. no. 44768.

Remarks.—Described from two females in the United States

National Museum, collected at Huariaca, Peru, December, 1921, by

Dr. C. H. T. Townsend.

(18) PARADIDYMA APICALIS, new apecies

Male.—Front at vertex 0.258 of the head width (average of five:

0.24; 0.26; 0.26; 0.27; 0.26), hardly wider to middle, thence

diverging to antennae where it is rather prominent in profile;

median stripe reddish brown, nearly as wide as one parafrontal on

most of its length; ocellars present; verticals one pair (inner)

developed ; orbitals absent ; frontals five or six in number, the rows

moderately divergent beneath antennae extending to apex of second

segment, uppermost bristle stouter, reclinate; parafrontals covered

with dull gray pollen to vertex, moderately clothed with rather

coarse black hairs; face receding and concave above the mouth in

profile, its ridges not very prominent, haired on lower fourth or

less; parafacials densely gray pollinose, a row of bristles along the

inner margin becoming longer and stronger downward, the largest

approximating the frontals in size, bare outside the main row of

bristles below level of arista; vibrissae situated on oral margin;

antennae about as long as face, basal segments subequal in length.
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third black, five or six times longer than second which is largely

yellow ; arista blackish, finely pubescent, thickened on proximal two-

fifths, basal segments short; palpi slender, pale yellow, bearing a

few long black hairs beneath on apical half ; cheek bare above lower

margin, gray pollinose, clothed with pale hairs; eyes distinctly

hairy.

Thorax and scutelliim black, covered with thick gray pollen;

mesonotum with four narrow dark stripes, often poorly defined,

interrupted at suture and stopping far before base of scutellum;

two or three acrostichal bristles usually developed behind the su-

ture, other details of chaetotaxy as in validwervis] postscutellum

thinly pollinose and membranous above; infrasquamal hairs pres-

ent; calypters semitransparent, white with a tawny tinge.

Abdomen black, largely gray pollinose; hind margins of last

three segments black and subshining when viewed from above, but

pollinose or subpollinose in most other views, first segment with

conspicuous pollen on the sides above ; one pair of median marginal

bristles present on first and second segments, the third and fourth

each with a marginal row, no discals on dorsal surface of fourth

segment; genital segments small, black, retracted; inner forceps

united, slender, clothed with brownish hairs behind near base,

flattened and shining beyond middle, apex minutely notched ; outer

forceps shorter than inner ones, tapering uniformly to a blunt tip,

tinged with yellow^; penis simple, short, blackish, apex bearing a

short pale membrane.

Legs black, basal segments and knees yellowish ; mid tibia with

a whorl of three bristles near middle, the one on outer front side

stout ; hind tibia with a scattering row of irregular bristles on outer

posterior edge ; claws and pulvilli elongate.

Wings subhyaline; veins yellow, bare except third, which has

hairs extending almost to small cross vein; fourth vein with a

rounded almost rectangular stumpless bend, beyond rather deeply

concave to costa; last section of fifth vein about ono-fourth as long

as preceding section; apical cell open well before the wing tip;

costal spine strong; epaulets red.

Female.—Front at vertex 0.282 of the head width (average of

five: 0.28; 0.28; 0.28; O.ai; 0.2G)
;

pollen on para frontals, meso-

notum and abdomen with a distinct pale brassy tinge; outer verti-

cals developed, orbitals two pairs; antennae shorter than face,

third segment slender, j^ellow at base, about four times the length

of second; arista short haired to the tip; first abdominaj segment

without median marginals, the fourth with discals above; fore

tarsal segments compressed and swollen, claws and pulvilli atrophied.

Length.—G to 8 mm.
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Type.—Male, U.S.N.M. no. 44769, from College Station, Tex.

Remarks.—Described from 14 males and 11 females in my collec-

tion. All taken at College Station, Tex., September-November

1920-1933 (H. J. Keinhard), and one male from Hidalgo County,

Tex., May 18, 1932 (S. W. Clark). In the United States National

Museum, one female from La Providencia, Obispo, Guatemala (C.

M. Kouillard).

(19) PARADIDYMA AFFINIS, new species

Male.—Front at vertex 0.288 of the head width (average of five:

0.29; 0.28; 0.29; 0.29; 0.29), hardly widening to middle thence rap-

idly so to antennae where it is moderately prominent; parafrentals

gray pollinose to vertex, moderately clothed with rather coarse black

hairs outside the frontal bristles ; median stripe red, occupying about

one-third the frontal width; inner verticals large, outer pair not

developed; orbitals absent; frontal bristles extending below middle

of second antennal segment, uppermost one reclinate ; ocellars pres-

ent, proclinate ; antennae about as long as face, basal segments sub-

equal in length, third segment black, six or seven times longer than

second which is largely yellow; arista black, thickened about to

middle, finely pubescent, second segment short; face gray pollinose,

moderately excavated, receding with the lower border slightly prom-

inent between vibrissae; facial ridges weakly divergent downward,

bearing a few bristly hairs next to vibrissae, which are situated on

the oral margin
;
palpi slender, pale yellow, with several long black

hairs on lower edge beyond the middle; parafacial gray pollinose,

bare except a row of bristles along the inner margin, those in lower

part of row approximating the frontals in size; cheek reddish in

ground color, thinly gray pollinose and bare above, about two-fifths

the eye height; eyes distinctly haired; back of head densely gray

pollinose and thickly clothed with pale or whitish hairs.

Thorax black, gray pollinose; mesonotum marked with four nar-

row black stripes, which are not very conspicuous especiall}'^ behind

the suture ; scutellum black, covered with dull gray pollen, which is

thinner on middle of disk; chaetotaxy as in validinervis but with

three postsutural acrostichals usually present
;
postscutellum normal,

thinly pollinose; sides of postnotum beneath calypters bearing a

tuft of small black hairs ; calypters semitransparent, white.

Abdomen black, dusted with gray pollen, which in certain views

extends thinly behind the middle on the intermediate segments;

viewed from above the first segment pollinose on sides and the three

following ones shining black on posterior third to half; first seg-

ment without median marginals ; second with one pair ; third bearing

a marginal row of 10 to 12 ; fourth with a discal and a marginal
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row of stronger bristles
;
genitalia as in P. singularis, but the outer

forceps more broadly rounded at the apex.

Legs rather slender, black ; claws and pulvilli elongated.

Wings grayish hyaline; venation bare except third vein, which is

setulose almost to small cross vein; fourth vein with a rounded

stumpless bend and broadly concave beyond to costa; last section

of fifth vein about one-fourth the length of preceding section ; apical

cell narrowly open far before wing tip ; costal spine strong ; epaulets

black.

Female.—Front at vertex 0.288 of the head width (five measured

as follows: 0.3; 0.27; 0.29; 0.28; 0.3) ; outer verticals developed but

smaller than inner ones; orbitals two proclinate pairs; antennae

shorter than face, third segment slender, four to five times the length

of second ; first abdominal segment usually without median marginal

bristles (two specimens with a pair present) ; front tarsi laterally

compressed and swollen, the claws and pulvilli minute or atrophied.

Length.—5.5 to 9.5 mm.
Type.—Mfi\Q, U.S.N.M. no. 44770, from College Station, Tex.

Remarks.—Described from 50 specimens. In the United States

National Museum : 2 males, Knoxville, Tenn., Ma}^ 25 (J. M. Aldrich)
;

1 male, Birmingham, Ala., June 4, 1917 (J. M. Aldrich) ; 1 female,

Lafayette, Ind., September 12, 1918 (J. M. Aldrich) ; 1 female,

Riley County, Kans., May 29 (Popenoe) ; 1 female, Manhattan,

Kans., May 30, 1928 (R. C. Smith) ; 1 female, labeled " Ga." with-

out additional data; 1 male and 1 female, Clemson College, S.C.,

October 10, 1908 (C. H. T. Townsend) ; 1 female. Holly Springs,

Miss., September 7, 1890 (F. AV. Mally) ; 1 male, Miami, Fla.,

September 6 (C. H. T. Townsend) ; 1 female, Washington, D.C.,

September 18, 1921 (J. M. Aldrich) ; 1 female, Rock Creek, D.C.,

flowers chrysanthemum, May 30, 1917 (C. H. T. Townsend); 1

male. Eastern Branch near Bennings, D.C., August 29, 1915 (W. L.

McAtee) ; 1 male, Washington, D.C., June 27 (Townsend) ; 1 fe-

male, Washington, D.C., October 2, 1917 (W. L. McAtee) ; 1 female,

Anacostia, D.C., September 24, 1914 (R. C. Shannon) ; 1 female, at

light, Plummers Island, Md., September 2, 1914 (R. C. Shannon)

;

1 female, Chesapeake Beach, Md., October 14, 1926 (J. M. Aldrich)

;

1 female, Arlington, Va., October 6, 1913 (R. H. Hutchison) ; 1

male, Lincoln, Nebr., July 7, 1922 (O. C. Bradbury) ; 1 female,

Marfa, Tex., June 13, 1917 (J. M. Aldrich) ; 1 female, Raleigh,

N.C. (C. S. Brimley). In the Kansas University Museum :1 male,

Las Cruces, N.Mex., September 25, no collector's label. In my col-

lection: 9 males and 16 females, College Station, Tex., April to

October, 1917-1930 (H. J. Reinhard). In the collection of D. G.

Hall, 1 female, Manhattan, Kans., May 10, 1929 (D. G. Hall).
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In the material examined I have noted but one specimen (female)

having the first posterior cell closed and short petiolate. In singu-

laris the first posterior cell is invariably closed and usually short

petiolate. Other differences may be noted in the present species:

Four narrow thoracic stripes; fourth abdominal segment with

discals above in male; outer verticals present in female.

(20) PARADroYMA VALIDINERVIS (Van der Wulp)

Didyma validinervis Van der WrrLP, Biologia Centrali-Americaua, Diptera,

vol. 2, p. 164, 1890.

Paradidyma validinervis Braxjer and Beirgbnstamm, Die Zweifliigler des

kaiserlichen Museums zu Wien, uo. 5, p. 404, 1891; no. 6, p. 127, 1893.

Besides the characters mentioned in the generic description, the

type species has the following additional characters:

Male.—Front narrowed before vertex, at narrowest part 0.22 of

the head width in one specimen; parafrontals covered with dense

gray pollen to vertex, sparsely clothed with hairs outside of frontal

rows ; median stripe reddish brown, at middle wider than one para-

frontal; inner verticals developed; frontals ordinary in size, the

uppermost bristle subreclinate and hardly stouter than the preceding

one; parafacials densely gray pollinose, bare below level of arista

outside of the main bristles, which increase in size downward in the

row; antennae black, third segment about four times the length of

second; arista pubescent, thickened about on proximal half; palpi

dark brown ; cheek clothed with black hairs on lower margin, about

two-fifths the eye height; eyes hairy.

Thorax black, gray pollinose ; mesonotum marked with four black

stripes, outer pair interrupted at suture; scutellum black, thinly

gray pollinose; calypters whitish, the hind lobe translucent and
with a slight brownish tinge.

Abdomen black; segments two to four shining beyond the basal

silvery band, only the second showing thin pollen more extensively

in a flat rear view; basal segments each with a pair of median mar-
ginals; third bearing a marginal row of six, large; fourth with a

row of six discals, which are slightly stouter than the marginals;

genital segments black.

Legs black; claws and pulvilli elongate.

Wings grayish hyaline; first vein bare, third setulose almost to

small cross vein; apical cell narrowly open; last section of fifth

vein less than half as long as preceding section ; costal spine devel-

oped.

Length.—7 mm.
Reinarhs.—Redescribed from one cotype male specimen in the

United States National Museum from Guerrero, Mexico. I have
not seen any specimens of the female.
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(21) PARADIDYMA BRASILIANA, new species

Male.—Front moderately wide, at vertex 0.29 of the head width

in one specimen
;
parafrentals covered with gray pollen tinged with

yellow along the inner margins; parafacials, cheeks, and posterior

orbits cinereous; third antennal segment largely black, the base

yellow to the insertion of the arista. Sides of postnotum beneath

calypters with a few small inconspicuous hairs. Abdomen slender,

tapering to a rather narrow apex ; first segment conspicuously gray

pollinose on the sides above, second almost entirely covered with

changeable gray pollen, third and fourth shining black on apical

third to half; genital segments black, small and retracted. Other-

wise as in P. singularis.

Length.—7 mm.
Female.—Unknown.
Type.—Mvile, U.S.N.M. no. 44771.

Remarks.—Described from one male specimen collected at Itaqua-

quecetuba, Sao Paulo. Brazil, September 26, by Dr. C. H. T.

Townsend.

I am unable to note any structural differences between the present

species and P. singularis; both have the third antennal segment

strikingly elongated with the anterior margin concave below the

insertion of the arista. The rather slight characters separating the

species are mentioned above and in the key. A second closely related

species is P. peruana, known only in the female; it differs from
hrasiliana in having the cheeks distinctly narrower, the wings and
calypters obviously tinged with yellow, and apical cell barely closed

at costa.

(22) PARADmYMA SINGULARIS (Townsend)

Atrophopoda singularis Townsend, Trans. Amer. Ent. Soc, vol. 18, p. 373, 1891.

Lachnomma magnicarnis Townsend, Trans. Amer. Ent. Soc, vol. 19, p. 103, 1892.

Paradidyma singularis Coquillett, Revision of the Tachinidae of America,

p. 126, 3897.—.^XDl:ICH, Catalogue of North American Diptern, p. 174, 1905.

Male.—Front at vertex 0.306 of the head width (five measured as

follows: 0.31; 0.31; 0.3; 0.3; 0.31), rather prominent at antennae;

parafrontals, parafacials, and cheeks cinereous pollinose; face long

and deeply excavated, its ridges weakly divergent downward, bear-

ing a few bristles and hairs on lower extremity; antennae strikingly

elongate, first segment longer than second and extending consider-

ably above level of the front, third segment black, about equal the

length of face with the front edge concave below insertion of arista;

the latter thickened on proximal three-fourths; cheek two-fifths the

eye height; parafacial bare outside the main row of bristles; palpi

yellow; eyes distinctly hairy.
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Thorax black ; mesonotum densely gray pollinose, the black stripes

usually fused into a single broad pair, which extends to base of

scutellum; chaetotaxy as in validinervis ; sides of postnotum beneath

calypters usually bare but sometimes with a few small hairs present;

calypters white.

Abdomen black; last three segments with silvery bands on basal

third, remainder of these segments including the first polished or

shining; basal segment without median marginal bristles; second

with one pair ; third and fourth each with a marginal row, the fourth

occasionally with one or two discals on the sides but none at middle

above; genital segments blackish, retracted; inner forceps black,

with a slight median keel behind, moderately broad at base, the

apical half narrowed terminating in an acutely tipped shining beak;

outer forceps yellow, slightly shorter than inner ones, the sides

bulged and clothed with short brownish hairs, tips blunt; fifth

sternite with a narrow deep incision, the lobes black.

Legs black; claws and pulvilli elongate.

Wings grayish hyaline; third vein with hairs extending almost

to small cross vein ; last section of fifth vein one-third the length of

preceding section; apical cell closed and usually short petiolate;

costal spine well developed.

Female.—Front at vertex 0.328 of the head width (average of five:

0.35; 0.32; 0.35; 0.31; 0.31) ; the usual two pairs of proclinate orbit-

als present; outer verticals not developed; antennae shorter than

face, third segment slender, about one-half as wide as parafacial

and four or five times longer than second; cheek two-fifths the eye

height; fourth abdominal segment with a row of discals behind the

middle above; fore tarsi compressed, the claws and pulvilli

atrophied.

Length.—5.5 to 8.5 mm.
Remarks.—Redescribed from a long series of both sexes from all

sections of the United States, including the type male of Lachnomma
magnicornis Townsend, in the Kansas University Museum.
A common North American species described from Carlinville,

111. Readily distinguished from most other members of the genus by
the two broad black thoracic stripes, which in well-preserved speci-

mens are sharply contrasted on entire length by a median and lateral

pale gray pollen bands. CatemofliTys sequens Townsend presents

about the same general appearance but can readily be separated by
its bare eyes and parafacials.

(23) PARADmYMA PETIOLATA, new species

Mesonotum subshining, the vittae poorly defined; arista thickened

on proximal half or less; apical cell closed, the petiole about twice

the length of small cross vein.



40 PROCEEDINGS OP THE NATIONAL MUSEUM vol.83

Male.—Front 0.252 of the head width (average of five: 0.26; 0.25;

0.25; 0.25; 0.25), hardly widening to middle, thence rapidly so down-

ward
;
parafrontals thinly gray pollinose often blackish before vertex,

clothed with sparse short hairs; median stripe reddish brown, hardly

narrowed behind and extending on each side of triangle to vertex;

inner verticals moderately strong, directed posteriorly, outer pair

vestigial; ocellar bristles small, proclinate, divergent; orbitals absent;

frontal bristles about five in each row, descending to level with apex

of second antennal segment, uppermost pair reclinate, the others

directed inward; face rather long and receding, deeply excavated,

ground color black, gray pollinose, its ridges bare except a few

bristly hairs above vibrissae; parafacial covered with shining gray

or almost silvery pollen, bearing a row of bristles along the inner

margin which become longer and stouter downward; vibrissae sit-

uated on level with front edge of mouth; antennae as long as face;

third segment black, with the anterior edge practically straight,

about seven times the length of second; basal segments tinged with

red, the first longer than second and extending well above the level

of the front; arista slightly shorter than third antennal segment,

black, thickened on proximal two-fifths, basal segments short but

distinct; cheek about two-fifths the eye height; proboscis short,

labella fleshy
;
palpi slender, hardly thickened apically, yellow ; eyes

distinctly hairy; beard white.

Thorax black, thinly dusted with gray pollen ; mesonotum sub-

shining, the vittae poorly defined; chaetotaxy as in validinervis^

except that there are usually three pairs of acrostichals before the

suture; scutellum black, subshining; infrasquamal hairs present;

postscutellum normally developed; calypters white.

Abdomen shining black, with narrow silvery basal bands on inter-

mediate segments, the fourth faintly pruinose at most; first segment

without median marginals; second with a single pair; third and

fourth with marginal rows, the latter also with discals at the sides

but none on the middle above; genital segments black; inner forceps

united, flat behind, tapering from base to an acute ti]5 ; outer forceps

yellowish, shorter than inner pair, tapering outward, the tips rather

narrow and darker.

Legs black; claws and pulvilli elongate; wings subhyaline; veins

bare except third, which is setulose almost to small cross vein; last

section of fifth vein at most one-third the length of preceding sec-

tion; apical cell closed, Avith petiole longer than small cross vein;

costal spine small.

Female.—Front at vertex 0.252 of the head width (average of

five: 0.25; 0.25; 0.2C; 0.25; 0.25), widening gradually to base of

antennae; parafrontals blackish, subshining; orbitals two pairs, pro-
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clinate; outer verticals not developed; third antennal segment slen-

der, yellow at base, four to five times as long as second; abdomen
mostly polished black, intermediate segments silvery on the narrow
basal margin, fourth with discal bristles above ; fore tarsal segments
compressed and swollen, the claws and pulvilli minute.

Length.—5 to 6.5 mm.
ry;>e.—Male, U.S.N.M. no. 44772.

Remarks.—Described from 6 males and 11 females. In the United
States National Museum : 2 males and 3 females (including the type),

Lafayette, Ind., August and September 1917-1921 (J. M. Aldrich")
;

2 males and 4 females, Plummers Island, Md., September 24, 1902

(Barber and Schwarz), August 1903 (A. Busck), August 3, 1912

(J. K. Malloch), a females labeled "at light", September 7, 1912,

without collector's label; 1 female, Chesapeake Beach, Md., Septem-
ber 19, 1915 (W. L. McAtee) ; 1 male. Dead Run, Fairfax County,

Va., September 30, 1915 (R. C. Shannon) ; 2 females. Difficult Run,
Va., September 19, 1916, and October 28, 1917 (W. L. McAtee). In
the Kansas University Museum : 1 pair labeled " Ills. Forbes."

The species is closely related to P. singularis., from which it may
be readily separated by the shining black mesonotum ; longer petiole

of the apical cell ; and narrower front in both sexes.

(24) PARADmYMA ARMATA (Townsend)

Lachnommopsis armata Townsend, Proc. U.S. Nat. Mus., vol. 49, p. 421, 1915.

Front uncommonly broad to vertex and orbitals present in the male
sex

;
parafacial bristles about uniform in length throughout the row

;

abdomen densely gray pollinose.

Male.—Front at extreme vertex 0.33 and 0.35 of the head width

in two specimens, not much wider at base of antennae
;
parafrontals

gray pollinose to vertex, sparsely haired outside of frontal rows;

median stripe red, narrower than one parafrontal on entire length;

inner and outer verticals developed; orbitals one pair, proclinate;

ocellars present; frontals extending to apex of second antennal seg-

ment, the uppermost stronger and reclinate ; face rather strongly re-

ceding and concave above the mouth in profile view, not very deep

;

facial ridges divergent below and haired on lower fourth or less;

parafacials gray pollinose, a row of bristles along the inner margin

that are noticeably smaller than the lowermost frontals, bare outside

the main rows below base of third antennal segment; vibrissae on

level with front edge of mouth ; antennae slightly shorter than face,

third segment black, about four times length of second which is

mostly yellow and distinctly longer than the first; arista thickened

to apical fourth, basal segments short; cheek fully one-third the eye

height
;
palpi slender, pale yellow ; eyes distinctly hairy.
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Thorax and sciitellum black, gray pollinose; mesonotum marked
with four narrow bhick stripes, outer ones interrupted at suture and

stopping before base of scutelhnn; chaetotaxy as in valklinervls;

postscutelhim gra}- pollinose, pale membranous above; infrasquamal

hairs present; calypters tawnj^, paler at middle.

Abdomen black, wholly covered with gray pollen; first segment

without median marginals; second with one pair; third and fourth

each with a marginal row ; no discals on anal segment
;
genital seg-

ments reddish black retracted; fifth sternite prominent, narrowly

and deeply incised, the lobes pale yellow.

Legs black, trochanters j'ellow, coxae less distinctly so; claws and

pulvilli shorter than the apical tarsal segment.

Wings subhyaline; venation normal; third vein haired about half-

way to small cross vein; apical cell open a little before the exact

tip of wing; costal spine developed; epaulets red.

Female.—Front at vertex 0.349 of the head width (one specimen)

;

fore tarsal segments compressed, the claws and pulvilli minute or

atrophied, otherwise very similar to male.

Length.—6 mm.
Type.—Male, U.S.N.M. no. 19442.

Remarks.—Redescribed from three specimens in the United States

National Museum. Two paratypes (male and female), Chosica,

Peru, May 25, 1913 (C. H. T. Townsend), and one male, Matucana,

Peru, April 22, 1914 (C. H. T. Townsend).

There appear to be no characters of generic importance, common
to both sexes, that distinguish the species from Paradidyma. The
secondary sexual characters in the male, viz, the wide front and
presence of orbital bristles, at once separate it from all other known
forms. The female, however, agrees in the essential characters of

the present genus. As usual the front tarsi are compressed and

swollen, with the claws and pulvilli minute or atrophied.
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UNRECOGNIZED SPECIES

The following species apparently belong to Paradidyma but have

not been identified in the material contained in the United States

National Museum. Both species were characterized in abbreviated

descriptive terms, which were kindly transcribed for me by the late

Dr. J. M. Aldrich. The types are located in the Experiment Station

Collection, Lima, Peru.

Atrophopoda peruana Townsend

Atrophopoda peruana Townsend, Eev. Chil. Hist. Nat., vol. 31, p. 159, 1927.

Body length, 5 mm. ; wing length, 4iy4 mm. 1 male, Cacaturo, Piura Province,

Peru, May 22 on herbage.

Blackish ; head silvery white, facial plate and facial ridges gray ; parafrontals

blackish by direct view, thinly pollinose ; frontal stripe dark brown ; first an-

tennal joint brown; second joint and palpi very pale fulvous; third joint

blackish; pleura silvery, mesoscutellum and scutellum less thickly so; two
heavy wide black thoracic vittae unbroken and reaching scutellum ; abdomen
shining; median vittae and narrow bases of intermediate segments thinly

silvery, fourth segment more widely on base. Legs black. Wings pale smoky
yellowish on costa and veins. Squamae glassy-whitish.

Apparently quite similar to Paradidyma {Diaphoropeza) peruana

(Townsend), which was also described (female only) from Peru.

The present form may be the male of the last mentioned species, but

it seems impossible to decide without specimens available for

comparison.

Paradidyma PEmxrviANA Townsend

Paradidyma peruviana Townsend, Rev. Chil. Hist. Nat., vol. 31, p. 159, 1927.

Body length, 7 mm. ; wing length, 6 mm. One female, Chosica, Peru, 3,000 ft,

Oct. 18, indoors.

Differs from P. validincrvis by female vertical width well over one-third

head width ; frontals two below base of arista ; width of frontal stripe two-

thirds of one parafrontal at middle ; ocellars of same strength as hind proclinate

fronto-orbital ; facio-orbitals eight or nine in row along inner edge of para-

facials ; cheek two-fifths the eye length ; third vein bristly halfway to anterior

cross vein ; apical cell closed considerably before wing tip ; hind cross vein

much nearer bend of fourth and hardly its own length from same; palpi yel-

lowish or fulvous ; four moderately wide, equal black thoracic vittae not very

heavy ; wing veins yellowish ;
" nos " * infuscate.

According to the description the species is distinct from all other

members of the genus by the frontal bristles descending beneath the

base of the arista. This character, the wide front, and the strong

ocellars should make the species easily recognizable.

* Meaning unknown, probably a misprint.
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REVISION OF THE AMERICAN TWO-WINGED FLIES
BELONGING TO THE GENUS CUPHOCERA

By H. J. Reinhard

Texas Agrictiltural Experiment Station, College Station, Tex.

In the preparation of this paper I have studied the material in

the United States National Museum and the Kansas University

Museum, besides my own collection mainly from Texas, and a few

specimens from Washington and California. I am under obligations

to the late Dr. J. M. Aldrich for the privilege of examining the

National Museum material, which includes the types of most previ-

ously described forms, and also for his cooperation in supplying

references and notes on types not seen by me. To Dr. R. H. Beamer
I am indebted for the opportunity of studying the material in the

Kansas University Museum collection, which contained several unde-

scribed forms from Western and Southwestern United States. My
thanks are due also to J. Wilcox and Charles H. Martin, who gen-

erously lent specimens for study from their private collections of

west-coast flies.

Sixteen species are characterized in this revision ; of this number,

10 are new to science. The types of the new species are deposited

in the United States National Museum and the Kansas University

Museum.
Genus CUPHOCERA Macquart

Cvphocera Macquart, Ann. Soc. Ent. France, 1845, p. 267. (Genotype, Micro-

palpus rnflcornis Macquart.)

—

Schiner, Fauna Austriaca, vol. 1, p. 427,

1862.

—

Van deb Wui-p, Biologia Centrali-Americana, Diptera, vol. 2. p. 35,

1888; ibid., p. 475, 1903.

—

Bkauek and Bergenstamm, Die Zweiflugler des

45
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kaiserlichen Museums zu Wien, no. 4, p. 133, 1889; ibid., no. 6, p. 144,

1893.—CoQUiLLETT, Revision of the Tachinidae of America, p. 140, 1897.

—

Aldrich, Catalogue of North American Diptera, p. 483, 1905.

—

Adams, in

Willistou's " Manual of families and genera of North American Diptera,"

ed. 3, p. 377, 1908.

Palpibraca Rondani, Ann. Nat. Napoli, 1845, p. 22 (Genotype, P. haeiiwrrJioa,

new species=MicropaZpws ruficornis Macquart) ; Dipterologiae Italicae

Prodromus, vol. 1, p. 63, 1856 ; ibid., vol. 3, p. 60, 1859.

Spanipalpus Townsend, Smithsonian Misc. Coll., vol. 51, p. 110, 1908. (Geno-

t.vpe, Trkhophora misceUi Coquillett.)

Deopalpus Townsend, Idem. (Genotype, D. hirsutus, new species.)

Epicuphocera Townsend, Rev. Mus. Paulista, vol. 15, p. 240, 1926. (Genotype,

E. andina, new species.)

The type species of all the above genera have been examined in the

United States National Museum. The genotype, Micropalpus rufi-

comis Macquart (of Europe), differs from most of our species in

possessing rudimentary palpi but slightly larger than in australis

and incongrua^ the only American species showing any development

of these organs. The occurrence of rudimentary palpi and the ab-

sence of ocellar bristles in the genotype are characters of doubtful

generic importance. Townsend has proposed the genus Deopalpus

for hirsuta, which has neither palpi nor ocellars, and Spanipalpus

for 7mscclli, which differs from the genotype, ruficornis, in possessing

ocellar bristles but no palpi. These characters are subject to some
variation within species of this group and are too slight to main-

tain the last mentioned genera or Epicuphocera, which has been

proposed on even less important distinctions.

The generic characters of Cuphocera as considered herein are as

follows: Propleura and eyes bare; head at vibrissae as long as the

antennal axis; face somewhat bulging at middle, its ridges flat and
bare; parafacial broad, haired and bearing one or more stout bristles

on lower part; front broad and two pairs of verticals present in

both sexes; frontal bristles in two rows on widest part of para-

frontal in the male; ocellars absent in huccata, torosa, fucata, con-

tigua, andina, and usually in hirsuta, present in the other known
species; proclinate orbital bristles present in all females and the

male of incongrua; arista thickened on most of its length, penulti-

mate segment long, not geniculate; vibrissae situated considerably

above lower edge of head about on level with mouth; proboscis

approximating the height of head; palpi rudimentary or entirely

absent; cheek usually three-fourths the eye height. Thoracic

chaetotaxy varying somewhat with the species and furnishing sev-

eral good characters for separating the forms; three sternopleurals

invariably present and usually with three postsutural dorsocentrals

;

scutellum with two to four marginal bristles besides a smaller apical

pair. Abdomen generally broader and more robust in female, ovi-
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positor short, fleshy and retracted ; genitalia of the male with a large

platelike lobe on the side, inner forceps united, the outer ones uni-

formly slender. Legs ordinary in length; hind tibiae with a scat-

tered row of uneven bristles on outer posterior margin ; intermediate

fore tarsal segments sometimes dilated in the female with the pulvilli

short, but moderatel}'^ enlarged in the male sex. Wings uniform in

shape, third vein setulose one-half or more the distance to small

cross vein; first posterior cell open far before the wing tip; hind

cross vein oblique to fourth, which it joins much nearer the bend

than small cross vein; last section of fifth vein usually less than

one-half the length of preceding section; costal spine small or

vestigial.

Specific characters.—The American species of Cuphocera separate

into two groups on the presence or absence of ocellar bristles. The
characters that seem most useful in separating the species are the

color of the pleural and parafacial hairs, ground color of the para-

frontals, and thoracic chaetotaxy. The structure of the male gen-

italia is quite distinctive for a number of forms. The width of the

front in relation to the total head width appears uniform within

narrow limits for most species, and details of the frontal bristles

furnish several additional minor points, especially in the male, that

are of some service in distinguishing the forms. Minute or rudi-

mentary palpi are present in only two of the known American

species. In the female the genitalia appear uniform in structure;

the ovipositor is short, fleshy, and retracted.

There are three genera closely related to Cuphocera: Oopecrypta

Townsend, aside from its slender build, is distinguished mainly by

the characteristic transverse or erect apical cross vein ; Chiloepalpus

Townsend differs most obviously in having the propleura haired;

and Peleteria Desvoidy has about the same combination of external

characters, except that the palpi are well developed.

Very little is known concerning the biology of the species belong-

ing to Cuphocera. The few rearings recorded indicate that the spe-

cies are parasitic mainly on lepidopterous larvae.

KEY TO SPECIES OF CUPHOCERA

1. Ocellars present 2..

Ocellars absent 9.

2. Pleura clothed with pale hairs 3.

Pleura wholly black haired 5.

3. Cheek two-thirds to four-fifths the eye height 4.

Cheek one-third the eye height, with silvery pollen which is

distinctly tinged with yellow; parafacial hairs white; third

antennal segment strikingly enlarged, subtriangular, three

times as long as second (Brazil) (3) macrocera (Wiedemann).
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4. Parafacial hairs black ; third antennal segment widest near

apex with anterior margin straight, hardly longer than second

segment ;
parafrontals without any large bristles outside

main row (California) (1) miscelli (Coquillett).

Parafacial hairs wliite; third antennal segment strongly convex

on anterior margin and distinctly exceeding length of second

;

a secondary row of frontal bristles outside main row on

widest part of parafrontal (Texas, Arizona) (2) parksi, new species.

5. Palpi .ibsent 6.

Minute palpi present; parafrontals black, subshining; face,

cheeks and beard golden ; apex of fourth abdominal segment

orange-yellow (Chile) (7) australis (Townsend).

6. Scutellum with three or four marginal bristles 7.

Scutellum with only two marginals ; third antennal segment

slightly convex or almost straight on front edge ; frontal

stripe narrower than one parafrontal on upper half; fourth

abdominal segment red above on apical third to half (Ari-

zona, California) (4) scutellaris, new species.

7. Fourth abdominal segment red at least on upper surface 8.

Fourth abdominal segment black ; frontal stripe wider than one

parafrontal on entire length ; cheek three-fourths eye height

;

inner forceps of male genitalia moderately long, slender on

apical half with a raised median line behind (Arizona).

(5) conformis, new species.

8. Abdomen black, anal segment wholly red and sharply con-

trasted with preceding ones; parafrontals pale or yellow in

ground color, thinly pollinose ; front about one and one-half

times width of eye (United States, Mexico) (11) hirsuta (Townsend).

Abdomen broadly red on sides, fourth segment entirely con-

colorous above ; ground color of parafrontals obscured by

rather dense gray pollen except at vertex ; front approxi-

mating twice width of eye; apical segment of proboscis un-

usually slender and about equal to height of head (Cal-

ifornia) (6) geminata, new species.

9. Palpi absent 10

Rudimentary' palpi present; four postsutural dorsocentrals

(Texas, Arizona) (16) incongrua, new species.

10. Cheeks clothed with black hairs or bristles 11.

Cheeks wholly pale haired, about one-third eye height ; femora

yellow ; intermediate fore tarsal segments in female broadly

dilated (Cuba) (9) buccata, new species.

11. Three dorsocontral bristles 12.

Four dorsocentrals ; male with orbital bristles.

(16) incongrua, new species.

12. Epaulets reddish or yellow 13.

Epaulets black; scutellum red, bearing four marginals of

unequal size, disk with 10 or 12 erect bristles besides a

reclinate discal pair; fourth abdominal segment black tinged

with red above on basal margin
;
parafrontals black in ground

color before vertex; inner forceps of male genitalia strongly

bowed forward (Oregon, California) (15) torosa, new species.
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13. Parafrontals entirely poUiuose, yellow in ground color at least

on upper part 14.

Parafrontals shining black ; scutellum black, with three mar-

ginal bristles ; third antennal segment but slightly longer than

second; cheek three-fourths the eye height (Mexico).

(13) fucata (Van der Wulp).

14. Three sternopleural bristles 15.

Four sternopleurals ; inner forceps of male genitalia laterally

compressed at base and unusually narrow (California).

(14) beameri, new species.

15. Third antennal segment largely black ; front pulvilli of male

normally elongate 16.

Antennae entirely bright yellow ; front pulvilli of male small

hardly half entire length of apical tarsal segment (Arizona).

(8) flavicornis, new species.

16. Parafrontals thinly pollinose with yellow ground color dis-

tinctly apparent 17.

Parafrontals with dense gray pollen obscuring ground color,

which is usually blackish except near vertex ; scutellum red,

with four marginal bristles ; abdomen broadly red on sides

in male, intermediate segments black in female with fourth

wholly red and contrasting sharply with preceding ones

(United States, Canada) (10) contig'ua, new species.

17. Scutellum with four marginal bristles of unequal size
;
para-

facial bearing two macrochaetae on lower part ; cheek

sparsely clothed with fine black hairs (11) hirsuta (Townsend).

Scutellum with three marginal bristles ;
parafacial bearing only

one stout bristle ; cheek at middle with three or four moder-

ately large bristles and a few scattered short hairs (Peru).

(12) andina (Townsend).

(1) CUPHOCERA MISCELLI (Coquillett)

Tric'hophora miscelli Coqutixett, Revision of the Tachinidae of America, p. 139,

1897.

—

Aldrich, Catalogue of North American Diptera, p. 483, 1905.

Spanipalpus miscelli Townsend, Smithsonian Misc. Coll., vol. 51, p. 110, 1908.

Pleura clothed with i^ale hairs; ocellar bristles well developed;

scutellum with only two lateral bristles
;
palpi absent.

Female.—Front wide, at vertex 0.41 of the head width in the one

specimen; parafrontals thinly gray pollinose; median stripe yellow,

about as wide as one parafrontal ; verticals two pairs, large, inner ones

decussate; orbitals two pairs, proclinate; frontals about eight in a

single row, Avhich diverges toward the eye on parafacial, descending

almost to level with apex of second antennal segment, uppermost two

or three bristles reclinate; antennae red, third segment broadened

apically, the anterior edge straight, about equal the length of second

;

arista thickened on proximal two-thirds, penultimate segment about

one-fourth as long as the third; face silvery, somewhat bulging at

middle, in profile concave below the middle, the front edge of mouth
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prominent between the vibrissae ; facial ridges flat, bare
;
parafacials

about two-fifths the width of face, with one strong bristle on lower
part and black hairs extending upward to lowermost frontals

;
pro-

boscis rather slender, the apical segment exceeding the height of

head; labella small; cheek silvery, clothed with black hairs, about
three-fourths the eye height; back of head convex in profile, gray
pollinose, clothed with whitish hairs.

Thorax black, gray pollinose; pleura clothed with pale hairs;

mesonotum marked with four black stripes ; scutellum yellow beyond
middle, gray pollinose. Chaetotaxy: Humeral, 5; posthumeral, 2;

presutural, 2; notopleural, 2; acrostichal, 3, 3; dorsocentral, 3, 3;

intraalar, 3; supraalar, 3; postalar, 2; sternopleural, 2, 1; ptero-

pleural, 2 (broken off scars large). Scutellum with 2 lateral, 1

smaller decussate apical, and a still smaller discal pair; postscutellum

normally developed, gray pollinose ; calypters opaque, white.

Abdomen rather narrow, black, the sides and apex reddish; cov-

ered witli changeable gray pollen, which in most views extends to

the hind margins of the intermediate segments and to the middle of

the fourth ; first segment without median marginal bristles ; second

with one pair, large ; third with one pair and three at the side ; fourth

with an arcuate row of large discals besides a row of smaller

marginals.

Legs (only the hind pair present on type specimen) black, the

basal segments and tibiae reddish yellow ; hind tibiae with a row of

irregular bristles on outer posterior side.

Wings grayish hyaline, tinged with yellow along the costa ; third

vein bristly almost to small cross vein; fourth with a rectangular

stumpless bend, beyond which it is concave, thence straight in an

oblique angle toward costa; epaulets yellow; costal spine vestigial.

Length, 9 mm.
Male.—Unknown.
r^/;?^.—Female, U.S.N.M. no. 8645.

Remarks.—Redescribed from one female (type) specimen in the

United States National Museum, reared from a chrysalis of Adiso-

phanes miscellus in Los Angeles County, Calif., by A. Koebele.

Although the single type specimen was described 37 years ago,

no additional material has come to light during this period. The

black parafacial hairs readily distinguish the species from both

macrocera and jmrksi. Other differences are mentioned in the key.

(2) CUPHOCERA PARKSI, new species

Male.—Front rather broad, at vertex 0.402 of the head width (aver-

age of five, 0.39; 0.4; 0.4; 0.42; 0.4); parafrontals gray pollinose

and clothed with intermixed black and white hairs; median stripe

pale reddish yellow, narrower than one parafrontal on most of its
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length; two pairs of large verticals, inner ones decussate, the outer

curving backward and outward; frontals in two irregular rows, the

inner or main row extending below the middle of second antennal

segment and diverging toward the eye, all except the uppermost one

or two pairs directed inward, the latter reclinate ; ocellar bristles well

developed, proclinate ; orbitals absent ; face including cheeks pale in

ground color, with white subshining pollen; parafacial rather broad,

bearing a single stout bristle near the lower corner of eye (in one

specimen two, but the lower one small) and sparsely clothed with

pale or whitish hairs ; face transversely rounded or bulging at middle,

in profile concave above mouth which is moderately protuberant, its

ridges flat, bearing two or three bristles above the vibrissae; the

latter situated about on level with oral margin; cheek about two-

thirds the eye height, clothed with fine pale and coarser black hairs;

proboscis distinctly exceeding the height of the head, apical segment

slender, shining brownish black, labella small; palpi absent; antennae

three-fourths the length of face, largely red, third segment unusually

broad, strong convex on the anterior margin and about one and one-

half times the lengih of second segment; arista blackish, thickened

and tapering toward tip, penultimate segment long, the apical one

pubescent and somewhat flattened near base; back of head gray
pollinose and densely clothed with white hairs.

Thorax black; mesonotuni gray pollinose, marked with four broad

black stripes which extend almost to base of scutellum; prosternum

bare; pleura gray pollinose, clothed with fine pale hairs; scutellum

reddish on apex, covered with changeable gray pollen. Chaetotaxy

:

Humeral, 4 or 5; posthumeral, 2; notopleural, 2; presutural, 2;

acrostichal, 3, 3; dorsocentral, 3, 4; intraalar, 3; supraalar, 3; post-

alar, 2; pteropleural, 2; sternopleural, 2, 1; scutellum bearing two

large lateral, a much smaller suberect decussate apical, and a discal

pair; postscutellum normal; calypters opaque, white.

Abdomen rather slender, subshining, black, the sides and apex

reddish with rather thin changeable gray pollen, which extends to the

hind margins of the intermediate segments; first segment pollinose

above, without median marginal bristles; second with a stout pair;

third bearing a median pair and three at the side; fourth segment

with three irregular rows on apical half; venter gray pollinose, black-

haired with pale pile on basal segment; genitalia yellow, with the

usual large lobe on the side ; the united inner forceps short, clothed

with black hairs on base behind, laterally compressed or very thin on

about apical third, in profile view uncommonly thick to apex which

is broadly rounded; outer forceps blackish, with a large triangular

projection near base behind, rather slender beyond and in rear view

strongly bowed
;
penis short, the apex broadly expanded ; fifth ster-
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nite yellowish, with a moderately broad but not very deep U-shaped

incision.

Legs black, lower edge of femora, knees and tibiae reddish; mid-

dle tibia with four or five stout uneven bristles on outer front side

;

hind tibia with about seven smaller bristles on outer posterior edge,

the middle one largest; claws and pulvilli shorter than apical tarsal

segment.

Wings grayish hyaline ; epaulets yellow ; third vein setulose almost

to small cross vein; fourth vein with a rectangular bend which

sometimes bears a short stump, beyond the angle the vein curves

inward, thence continues straight in a diagonal direction to costa,

narrowly closing first posterior cell far before tip of wing; hind

cross vein very oblique to fourth which it joins much nearer bend

than small cross vein; last section of fifth vein less than half the

length of preceding section ; costal spine vestigial.

Length, 10 to 12 mm.
Type.—Mdil^, U.S.N.M. no. 50558, from Bexar County, Tex.

Remarks.—Described from nine males. In my collection eight

specimens from Texas as follows: 1, Marathon, April 13, 1922 (C. S.

Kude) ; 2, Moore, June 7, 1922 (C. S. Rude) ; 4, Bexar County,

February 2, March 5, and April 4, 1923 (H. B. Parks) ; and 1,

Brewster County, reared August 15, 1930, at San Antonio by H. B.

Parks, from an unknown lepidopterous larva. In the Kansas Uni-

versity collection, 1 male, from Mescal, Ariz., July 28, 1927 (R. H.
Beamer). Named for H. B. Parks, who has donated many speci-

mens of Diptera from the vicinity of San Antonio.

(3) CUPHOCERA MACROCERA (Wiedemann)

Tachina macrocera Wiedemann, Aussereuropiiische zweifliigelige Insekten, vol.

2, p. 290, 1830.

Cuphocera macrocera Schineb, Reise tier osterreicliischeu Fregatte Novara, Zool.

Theil, Diptera, p. 330, 1868.

Elachipalpus macrocera Braubr and Bergenstamm, Die Zweifliigler des kaiser-

lichen Museums zu Wien, no. 5, p. 406, 1891.

Cuphocera macrocera Aldkich, Proc. U.S. Nat. Mus., vol. 79, art. 19, p. 24, fig.

1, 1929.

Spanipalpus aldrichi Townsend, Revista Ent., vol. 1, p. 168, 1931.

The supposed male type, from Brazil, is in the Vienna Natural

History Museum. Aldrich has given a complete description of the

specimen, with a figure of the head, which is readily accessible. The
unusually large, subtriangular third antennal segment readily dis-

tinguishes the species from all other members of the genus. Since

Wiedemann's specific name applies to antennae of uncommon size,

hardly any doubt remains that the specimen represents his true type.

The species, according to Greene's figure, differs from misceUi and
parksi in having the cheek barely one-third the eye height. Other
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differences are mentioned in the key and. descriptions. The species

is not represented in the United States National Museum, and I have

not seen the single type specimen.

(4) CUPHOCERA SCUTELLARIS, new species

Male.—Front narrower than usual, before vertex 0.322 of the head

width (average of five, 0.32; 0.33; 0.31; 0.33; 0.32), widening rap-

idly below
;
parafrentals black, covered with dense dull gray pollen

to vertex; frontal stripe yellow, narrowed toward triangle and at

middle hardly as wide as one parafrental; ocellars Avell developed;

verticals two pairs, inner ones decussate and the outer divaricate;

frontal bristles about nine in a row, the upper one largest, suberect

and slightly divergent, the lower one at middle of parafacial near

level with middle of second antennal segment; a secondary row of

four or five frentals outside the main row on widest part of front;

face and cheeks yellow in ground color, covered with lusterless pale

grayish-white pollen; parafacial black haired, w4th three or more

moderately large bristles in a row on lower half nearest the ej^e ; face

with the lower border protuberant, its ridges flat bearing three or

four bristles next to the vibrissae; basal segments of antennae red

or yellow, the third black except at base, weakly convex or almost

straight in front, distinctly longer than second segment; arista

black, short, tapering uniformly to tip, penultimate segment elon-

gate; cheek clothed with rather sparse longish black hairs, about

three-fourths the eye height; proboscis rather slender, apical segment

shining brown, tapering outward from base, labella small; palpi

absent; back of head thickly pale haired.

Thorax gray pollinose and when vieAved from the rear with four

broad subshining black stripes, the outer ones interrupted at the

suture
;
pleura black haired ; scutellum red at apex, dusted with gray

pollen. Chaetotaxy: Acrostichal, 2, 3; dorsocentral, 3, 3; intraalar,

2 (none near suture); supraalar, 3; postalar, 2; presutural, 2;

notopleural, 2; humeral, 4; pesthumeral, 3; pteropleural, 2; sterno-

pleural, 2, 1 ; scutellum with 2 marginal, a smaller decussate apical,

and a still weaker reclinate subdiscal pair; postscutellum black,

dusted with gray pollen; calypters opaque, white.

Abdomen reddish on the sides and apex above, subshining,

with thin gray pollen, which is changeable in different angles

of view; first segment without median marginal bristles; second

bearing one pair; third with a marginal row of about 12; fourth

with numerous bristles above en apical half or mere; intermediate

segments without discal bristles; genitalia reddish with the usual

large platelike lobe on the sides; inner forceps rather long and

miited with a slightly raised median line behind, base flat, meder-

73008—34 2
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ately wide tapering outward to a slender apex; outer forceps with

a square shoulder near the base behind, beyond this moderately

slender and bowed inward when viewed from the rear, tips blunt,

shining black; fifth sternite deeply divided, the lobes bearing

numerous long black hairs.

Legs black, tibiae obscurely reddish ; middle tibiae with two large

bristles on outer front side; hind tibiae with a scattered row of about

five uneven bristles on outer posterior edge, one or two bristles situ-

ated near the middle in front and three on the inner hind margin;

pulvilli tawny, the front pair noticeably longer and slightly ex-

ceeding the length of the last tarsal segment.

Wings gray-hyaline; fourth vein with an obtuse angular bend,

slightly curved inward beyond, thence straight in a diagonal direc-

tion gradually narrowing the first posterior cell which is open far

before the wing tip ; third vein setulose more than halfway to small

cross vein; last section of fifth vein about one-fourth the length of

preceding section ; epaulets obscurely reddish ; costal spine vestigial.

Female.—Front at vertex 0.375 of the head width (one specimen)
;

frontal bristles in a single row; two proclinate orbitals present;

third antennal segment rather narrow, almost three times as long

as broad; median frontal stripe narrower than one parafrontal on

entire length; abdomen broadly ovate; first segment with the hind

margin rather strikingly oblique at the sides, narrowing the lateral

length of the second segment to about two-thirds its median dorsal

length; genital opening broadly rounded behind and narrowed in

front, ovipositor short, retracted; claws and pulvilli shorter than

apical tarsal segment.

Length, 8 to 10 mm.
Type.—MfilQ, U.S.N.M. no. 50559.

Remarks.—Described from 5 males and 1 female. In the United

States National Museum 2 males, including the tj^^pe, from Cherry

Creek Buttes, Ariz., September 21 (C. H. T. Townsend) . In Charles

H. Martin's collection, 3 males and 1 female, Monrovia Canyon,

Calif., October 1929 and September 1931 (C. H. Martin).

(5) CUPHOCERA CONFORMIS, new species

Very similar to hirsuta but slightly larger; front in male at

vertex 0.339 of the head width in the one specimen; parafrontals

gray pollinose to vertex ; median stripe yellow, wider than one para-

frontal on most of its length; verticals two pairs, strong, the inner

ones decussate as usual; orbitals absent; ocellars well developed;

frontal bristles extending to middle of second antennal segment,

bordered by a secondary row on widest part of front; face with

dense grayish-white pollen, the lower border rather prominent in
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profile, its ridges flat and practically bare; vibrissae about on level

with oral margin well above the lower edge of head; parafacial

nearl}^ half as wide as face, bearing two large bristles on lower part

and with coarse black hairs above extending to the lowermost fron-

tals; antennae red at base; arista moderately thickened and taper-

ing toward tip, penultimate segment long; cheek gray pollinose,

clothed with black hairs, about three-fourths the eye height
;
probos-

cis slender and somewhat exceeding the height of head
;
palpi absent

;

beard dense, pale gray or white. Thoracic chaetotaxy as in hirsuta.

Abdomen wholly black, with rather thin changeable gray pollen

on last three segments ; second segment with a pair of median marg-
inal bristles; third bearing a marginal row; fourth with numerous
bristles on apical half; no discals on intermediate segments; geni-

talia with the usual large lateral lobe; inner forceps moderately
long, united, with a narrow slightly raised median line behind, taper-

ing from the base to an acute tip; outer forceps slender beyond a

rather prominent shoulder near the base behind ; fifth sternite cleft,

the lobes clothed with black hairs.

Legs black, the tibiae obscurely yellow ; middle tibia with four or

five strong bristles on the outer front side ; hind tibia bearing a row
of uneven bristles on the outer posterior edge; claws and pulvilli

moderately elongate.

Wings gray-hyaline; venation normal, third vein setulose about
half the distance to small cross vein ; costal spine small.

Length, 12 mm.
Female.—Unlvnown.

r^/^e.—Male, U.S.N.M. no. 50560.

Remarks.—Described from one specimen in the United States

National Museum from East Verde River, Ariz., 4,500 feet, without
collector's label.

(6) CUPHOCERA GEMINATA, new species

Male.—Front at vertex 0.44 of the head width (one specimen),

widening gradually to antennae; parafrontals yellow with gray

pollen extending to vertex; median stripe reddish yellow, narrower
than one parafrontal on entire length ; ocellar bristles present, rather

weak; verticals two pairs, large; frontal bristles seven or eight in

the row, the upper two largest, reclinate and divaricate, the lower one

about on level with middle of second antennal segment ; a secondary

row of three frontal bristles outside the lower part of main row;
face and cheeks yellow in ground color, grayish-white pollinose;

antennae red, third segment largely dark, strongly convex in front

and a little longer than the second ; arista short, thickened and evenly

tapering to tip, the penultimate segment about one-fourth the length

of third
;
parafacial black haired and with two strong bristles close



56 PROCEEDINGS OF THE NATIONAL MUSEUM vol.83

to eye on lower part; face somewhat bulging at middle with the

lower edge protuberant, its ridges flat and bare; cheek sparsely

black haired, four-fifths the eye height; apical segment of proboscis

more slender than in the other members of the group, about three-

fourths the height of head ; back of head gray pollinose clothed with

gra}'^ hairs.

Thorax marked with four narrow dark stripes, which are poorly

defined behind the suture; pleura black haired; scutellum red on

apical half, dusted with gray pollen. Chaetotaxy : Acrostichal, 2, 3

;

dorsocentral, 2, 3 ; intraalar, 3 ; supraalar, 3 ;
postalar, 2 ; humeral,

5; posthumeral, 2; notopleural, 2; presutural, 2; pteropleural, 2;

sternopleural, 2, 1; scutellum with 4 marginals (one nearest base

small) and a decussate apical pair; postscutellum gray pollinose;

calypters opaque, white.

Abdomen red, the venter and narrow hind margin of third segment

black, a broad obscure dark median stripe on the intermediate seg-

ments; the pollen gray, rather thin and changeable when viewed in

different angles; first segment without median marginals; second

with one pair and three at the side; third with a marginal row of

about 10; fourth bristly on the apical half above; intermediate

segments without discals; inner forceps short, united, and tapering

.sharply from base to apical third, the apex narrow and strongly

convex behind; outer forceps nearly straight when viewed from be-

hind, evenly tapering, shining black beyond the base; fifth sternite

deeply incised, the lobes black, sparsely clothed with black hairs.

Legs black, tibiae largely yellow; pulvilli grayish, shorter than

apical tarsal segment; mid tibia with two large bristles on outer

front side.

Wings graj^-hyaline ; fourth vein with a rectangular stumpless

bend, sliortly beyond which it curves outward continuing in an

oblique direction toward costa, narrowing the first posterior cell

which is open far before the tip of wing; third vein with a series of

bristly hairs extending over halfway to small cross vein ; last section

of fifth vein about one-fourth the preceding section; epaulets red;

costal spine not developed.

Length, 8.5 mm.
Female.—Unknown.
Remarks.—Described from one male specimen labeled Delfrey,

Calif., December 27, 1930 (C. H. Martin) ; received from Charles H.
Martin, to whom it is returned.

The wider front and the presence of marginal bristles on the sides

of the second abdominal segment readily distinguish the species from
all the other forms possessing ocellar bristles.
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(7) CUPHOCERA AUSTRALIS (Townsend)

SpanipalpMs australis Townsend, Rev. Chilena Hist. Nat., vol. 31, p. 164, 1927.

Closely resembles Chiloepalpus {Cuphocera) aurea Aldrich, but

differs in having the propleura bare and no discal bristles on the

intermediate abdominal segments.

Female.—Front at extreme vertex 0.327 of the head width in the

one specimen, widening rapidly to base of antennae; parafrontals

black, subshining, lightly dusted with plumbeous pollen; ocellars

well developed ; verticals tAvo pairs, inner ones decussate the outer

divergent; orbital bristles two, proclinate; frontals about nine

arranged in a single row, moderately large, the lower one close to

eye about on level with middle of second antennal segment; para-

facial yellow, this color sharply limited along the lower frontals and

black upward, black haired with a single stout bristle on lower part

;

front edge of mouth strongly protuberant, face yellow, with thin

subshining pale pollen, its ridges flat, bearing two or three bristles

next to the vibrissae; basal segments of antennae deep yellow, the

third largely black and obliquely truncate at apex, slightly exceeding

the length of second segment; arista brownish black, third segment

flattened near base, pubescent, penultimate segment long; cheek

yellow, thinly poUinose and clothed with long black hairs, about

two-thirds the eye height
;

proboscis moderately stout, distal segment

slightly tapering toward tip, shining brownish black; minute or

rudimentary palpi present, yellowish, bearing several black hairs;

back of head with a ruff of golden hairs which are sparser and

somewhat paler on the upper part.

Thorax black, gray pollinose; mesonotum marked with four

black stripes; pleura black haired; scutellum black and sub-

shining, lightly dusted with gray pollen. Chaetotaxy: Humeral, 5;

posthumeral, 2; notopleural, 2; presutural, 2; acrostichal, 3, 3;

dorsocentral, 3, 4; intraalar, 3; supraalar, 3; postalar, 2; ptero-

pleural, 2; sternopleural, 2, 1; scutellum with two marginal and a

smaller slightly upturned decussate apical pair, disk sparsely haired,

bearing a wide-spaced discal and a more closely approximated sub-

apical pair; postscutellum black, thinly pollinose, pale membi-anous

above; calypters opaque, white, the rims faintly tmged with yellow.

Abdomen shining black, with thin gray pollen, apex of fourth seg-

ment bright yellow, this color extending forward on the median line

about to basal third ; first segment without median marginals; second

bearing a rather long stout pair ; third with a row of about 12, with
wider space between the median and the next bristle toward the side

;

fourth with a pair of discals situated before the middle and nu-
merous bristles behind these on apical half; intermediate segments
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without discals; genital opening moderately large and elongate,

ovipositor short, retracted.

Legs black, tibiae obscurely reddish ; middle tibia with four or five

large bristles on outer front side; fore tarsal segments somewhat

flattened but not noticeably enlarged ; claws and pulvilli shorter than

last tarsal segment.

Wings gray-hyaline; fourth vein with a rounded rectangular

stumpless bend; third vein haired almost to small cross vein; first

posterior cell open far before the exact tip of wing; hind cross vein

oblique to fourth, joining it at less than one-third the distance from

bend to small cross vein ; last section of fifth vein obviously less than

one-half as long as the preceding section; epaulets reddish; costal

spine not developed.

Length, 10 mm.
Male.—Unknown.
Remarks.—Described from one female specimen in the United

States National Museum labeled Puerto Blest., Chile, December 2,

1926 (Shannon).

The type, a female, is in the experiment station at Lima, Peru ; I

have not seen it.

(8) CUPHOCERA FLAVICORNIS, new species

Male.—Front at extreme vertex 0.413 of the head width in the one

specimen, widening gradually downward
;
parafrontal rather broad,

densely gra}^ pollinose and distinctly wider than the yellow middle

stripe; ocellar bristles absent; verticals large, the inner pair decus-

sate and the outer ones divergent; orbitals none; frontals about

seven in the main row with the lowermost bristle situated near the

eye well below the middle of second antennal segment, the two upper-

most bristles strongly divaricate and reclinate, with two supple-

mentary bristles on widest part of front outside the main rows;

entire face including cheeks pale in ground color with uniform
dense silvery pollen; antennae entirely bright yellow, third segment

about twice as long as wide with the apex broadly rounded on front

side; second segment about two-thirds the length of third; arista

brown, moderately thickened and tapering to tip, penultimate seg-

ment elongate; parafacial with about six small black hairs extend-

ing along the margin of qjq and two larger bristles on the lower

part; face slightly bulging at middle, the lower border moderately

protuberant, its ridges flat with one or two bristles above the vi-

brissae; proboscis somewhat exceeding the height of head, apical

segment rather thick at base tapering to tip, labella small; palpi

absent; cheek with sparse black hairs, about four-fifths the eye

height ; back of head gray pollinose faintly tinged with yellow above,

clothed with dense pale hairs.
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Thorax black, gray pollinose, marked with four distinct black

dorsal stripes; pleural hairs black; scutellum red, dusted with uni-

form gray pollen. Chaetotaxy: Acrostichal, 2, 3; dorsocentral, 3,

3; humeral, 6; posthumeral, 2; notopleural, 2; presutural, 2; in-

traalar, 3 ; supraalar, 3 ;
postalar, 2 ;

pteropleural, 2 ; sternopleural, 2,

1; scutellum with 4 marginal bristles (the basal one small), besides

a suberect decussate apical and a reclinate discal pair of nearly

equal size, numerous erect bristly hairs on disk; postscutellum

normally developed, gray pollinose; calypters opaque, white.

Abdomen reddish on sides of intermediate segments, the fourth

entirely so; with rather uniform gray pollen extending to the hind

margins of segments two to four ; first segment pollinose on the sides

above, without median marginal bristles ; second with a stout pair

;

third bearing a marginal row of about 10; fourth with numerous

bristles on apical half ; no discals on intermediate segments
;
genitalia

yellow ; inner forceps moderately broad at base with a slight median

groove behind, united and tapering to tip; outer forceps as usual,

brownish black; fifth sternite with a broad V-shaped incision, the

lobes blackish bearing a few hairs along the inner margin.

Legs black ; middle tibia with a row of five or six large bristles on

outer front side; hind tibia with a scattered row of uneven smaller

bristles on outer posterior edge and others on the inner side; claws

and pulvilli distinctly shorter than the apical tarsal segment.

Wings grayish hyaline ; fourth vein with a rectangular bend which

bears a short stump, concave immediately beyond the angle thence

slightly undulating in an oblique direction to costa; first posterior

cell open far before the wing tip ; third vein setulose nearly to small

cross vein ; last section of fifth vein two-fifths the length of preceding

section; epaulets reddish; costal spine small.

Length, 9.5 mm.
Female.—Unknown.
Holotype.—Male, in the Kansas University Museum.

Remarks.—Described from one male specimen taken in Pima
County, Ariz., July 27, 1927, by E. H. Beamer.

The species resembles parksi^ from which it differs most obviously

in having no ocellars ; the hairs on pleura, cheeks, and parafrontals

are entirely black; the parafacials with two stout bristles on lower

part and a few scattered inconspicuous black hairs. The genitalia

show additional differences.

(9) CUPHOCERA BUCCATA, new species

Differs from all other species in having the cheeks wholly pale

haired. The intermediate fore tarsal segments are broadly dilated

in the female sex.
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Female.—Front at extreme vertex 0.311 of the head width in the

one specimen; median stripe reddish yellow, narrowed uniformly

toward triangle, at base of antennae about as wide as one para-

frontal; sides of front thinly gray pollinose to vertex, blackish in

ground color; ocellar bristles absent; inner verticals moderately

large and reclinate, outer ones a little smaller, divergent; frontal

bristles about seven in a single row, descending hardly to the middle

of second antennal segment, three anterior ones directed inward, the

others reclinate, upper pair small, slightly behind these outside of the

row a second pair larger and divaricate; orbitals three pairs, pro-

clinate; face silvery pollinose, its lower border protuberant, the

ridges very flat, bare
;
parafacial with two stout bristles and a few

black hairs on lower part with only pale hairs above ; antennae red,

third segment strongly convex in front, slightly shorter than second

segment; arista dark brown, thickened on proximal two-thirds,

penultimate segment elongate ; cheek yellow in ground color, silvery

pollinose about one-third the eye height; palpi absent; proboscis

moderately long, apical segment tapering from base to tip; labella

small; beard grayish white.

Thorax black, dusted with gray pollen; mesonotum marked with

four black stripes; pleura clothed with black hairs; scutellum red

on apex, gray pollinose. Chaetotaxy : Acrostichal, 3, 3 ; dorsocentral,

3, 3 ; humeral, 6 ;
posthumeral, 2 ;

presutural, 2 ; notopleural, 2 ; intra-

alar, 3; supraalar, 3; postalar, 2; pteropleural, 2; sternopleural, 2,

1; scutellum with 3 lateral (median one small), 1 decussate suberect

apical, besides two pairs of weak reclinate bristles on disk behind

the middle; postscutellum gray pollinose, membranous above;

calypters white.

Abdomen black, subshining, with thin gray pollen, which is

changeable in different views, anal segment except on sides near base

red ; first segment without median marginal bristles ; second with one

rather short stout pair; third with one pair and three at the side;

fourth bearing a row of about eight discals besides a row of weaker

submarginals with still smaller bristles along the margin ; interme-

diate segments without discals.

Legs yellow (hind pair missing), tarsi black; mid tibia with two
stout bristles on outer front side near middle; three intermediate

fore tarsal segments broad and flattened, the apical segment less than

one-half as large as preceding one ; claws and pulvilli short.

Wings gray-hyaline ; fourth vein with an almost rectangular bend,

beyond slightly concave, thence straight to costa narrowing the first

posterior cell which is open far before the wing tip ; hind cross vein

oblique to fourth which it joins a little nearer bend than small cross

vein ; last section of fifth vein more than half the length of preceding
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section; third vein with bristly hairs extending about halfway to

small cross vein ; epaulets red ; costal spine not developed.

Length, 7.5 mm.
Male.—Unknown.
Type.—Female, U.S.N.M. no. 50561.

Remarks.—Described from one female specimen in the United

States National Museum labeled Havana, Cuba (Baker), collection

J. M. Aldrich.

(10) CUPHOCERA CONTIGUA, new species

Male.—Front at vertex 0.386 of the head width (average of five,

0.38; 0.39; 0.4; 0.38; 0.38), widening rapidly below; parafrontals

yellow on upper part becoming blackish downward, with rather

dense gray pollen which extends to the vertex ; median stripe yellow,

narrower than one parafrontal on entire length ; verticals two pairs,

large; ocellars absent; frontal bristles descending about to apex of

second antennal segment, lowermost bristle close to eye, the upper two

slightly longer, divergent and reclinate; a secondary row of four or

five frontal bristles outside the main row on widest part of front;

face and cheeks yellow, covered with thick grayish-white pollen;

antennae red, third segment infuscated, rather evenly convex from

base to tip on front edge and only slightly longer than second seg-

ment; arista black, moderately thick, tapering to tip, penultimate

segment elongate; parafacial black-haired with two large bristles

near eye on lower part; face protuberant on the lower border, its

ridges flat and practically bare ; apical segment of proboscis tapering

outward, shining brownish black, labella small; palpi absent; cheek

clothed with black hairs, about four-fifths the eye height; back of

head gray pollinose, thickly clothed with pale hairs.

Thorax gray pollinose, with four dark dorsal stripes which are

poorly defined behind suture; pleural hairs black; scutellum red

beyond base, dusted with gray pollen. Chaetotaxy : Acrostichal, 3, 3

dorsocentral, 3, 3; intraalar, 3; supraalar, 3; postalar, 2; humeral, 6

posthumeral, 3 (anterior one small); notopleural, 2; presutural, 2

pteropleural, 2; sternopleural, 2, 1; scutellum with 4 marginal (one

nearest base small), a decussate apical pair, and several weak bristles

scattered on disk; postscutellum black, gray pollinose; calypters

opaque, white.

Abdomen subshining, reddish with a broad dark median stripe on

the intermediate segments which expands on the narrow hind margin

of the third and includes most of the first, the extreme apex of the

fourth also sometimes blackish ; dusted with thin gray pollen, which

is changeable in different angles of view; first segment without

median marginals; second with a pair and one at the side; third

bearing a marginal row of 10 or 12; fourth with a discal row
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and numerous bristles before apex on upper surface; inner forceps

bowed forward near base, short and united, triangular, posterior

surface near base convex, minutely punctate ; outer forceps tapering

rather evenly to an acute apex, shining brownish-black; fifth

sternite with a narrow deep incision, the lobes clothed with fine

black hairs.

Legs black, tibiae obscurely reddish; middle tibia with three or

four bristles of unequal size on outer front side. Claws and pulvilli

elongate, the front ones obviously longer than apical tarsal segment.

Wings gray-hyaline, small cross vein slightly infuscated; fourth

vein with a rectangular stumpless bend, curved inward for a short

distance beyond the angle thence straight in a diagonal direction

to the costa; first posterior cell narrowly open far before the wing
tip ; last section of fifth vein about one-fourth the length of preceding

section; third vein setulose to the small cross vein; costal spine not

developed; epaulets reddish.

Female.—Hardly distinguishable from hirsuta^ but the sides of the

front are usually darker and more densely pollinose. Front at the

vertex, 0.4 of the head width (average of five, 0.4, 0.41, 0.4, 0.41,

0.38) ; the usual two proclinate orbitals present with one or two

reclinate bristles between these and the main frontal row ; abdomen
usually darker on the sides than in male, anal segment entirely red;

pulvilli short, otherwise similar to male.

Length, 8 to 13 mm.
Holotype.—Male, from Giant Forest, Calif., in Kansas University

Museum.
Remarks.—Described from 22 males and 13 females. In the Kansas

University collection 8 males and 1 female, Giant Forest, Calif., July

28, 1929 (E. H. Beamer and Paul W. Oman) ; 1 male, Big Bear Lake,

Calif., July 26, 1932 (R. H. Beamer) ; 1 male and 1 female, Jacinto

Mountains, Calif., July 21, 1929 (R. H. Beamer) ; 1 male and 2 females,

Huachuca Mountains, Ariz., July 8, 1932 (R. H. Beamer) ; 2 males

and 5 females. Oak Creek Canyon, Ariz., 6,000 feet, July and August
(F. H. Snow) ; 2 males and 2 females, Magdalena Mountains, N.Mex.,

August 1894 (Snow) ; 3 males, without locality, labeled " Col. Snow "

and one " Bailey Col., Aug. '90 "; 1 female, Oliver, British Columbia,

August 6, 1931 (L. D. Anderson). In National Museum 1 male, Bead
Lake, Newport, Wash. (M. C. Lane) . In J. Wilcox's collection 2 males,

Antelope Mountain, Grant County, Oreg., August 13, 1932 (D. K.

Frewing), and 1 female. Mount Rainier, Wash., White River Camp
(J. Wilcox). In Charles H. Martin's collection 1 male, Monrovia
Canyon, Calif., September 18, 1931 (C. H. Martin).

The specimens studied vary considerably in size, but I have been

unable to find any tangible characters to separate additional forms.

The species has been recorded from New York by West under the
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unpublished manuscript name C. stricklandi Curran (New York

State List, p. 819). The allotype female and three paratypes (both

sexes) of Curran's proposed Trichophora stricklandi are now in the

Kansas University collection and were kindly loaned to me for study

by Dr. R. H. Beamer.

(11) CUPHOCERA HIRSUTA (Townscnd)

Deopalpus Jiirsutus Townsend, Smithsonian Misc. Coll., vol. 51, pp. 110-111,

1908.

Cuphocera aurifrons ReinHxVbd, Ent. News, vol. 35, p. 54, 1924.

Originally described from a single male specimen from Meadow
Valley, 7,300 feet, Chihuahua, Mexico. The type is in the United

States National Museum. Full descriptions of the species are read-

ily accessible, to which may be added the following additional items

:

Front in male 0.362, in female 0.384, of the head width (average of

five specimens measured for each sex). Male genitalia reddish, with

the usual broad lateral lobe ; inner forceps united, ordinary in length

with the sides tapering rather sharply to the apical third, apex

narrow and rounded, hind surface on basal half usually flat or

slightly convex sometimes with a narrow shallow median groove;

outer forceps rather stout, tapering shortly before apex, inner sur-

face concave on apical third, in profile bowed backward with a

rather square shoulder near base behind; fifth sternite deeply di-

vided, the lobes reddish bearing a few black hairs along the margin

of the incision.

The conspicuous pale or yellow ground color of the front readily

distinguishes the species from fucata, with which it apparently has

been confused. In Texas hirsuta is the commonest member of the

genus. It has been collected at College Station from April to

November. Additional locality records include Colorado, Kansas,

Ohio, and Illinois.

(12) CUPHOCERA ANDINA (Townsend)

Epicuphocera andina Tovfnsend, Rev. Mus. Paulista, vol. 15, p. 240, 1926.

Male.—Front broad, at vertex 0.423 of the head width (one speci-

men)
,
yellow in ground color, the sides subshining, thinly pollinose,

and clothed with black hairs; frontal stripe pale yellow, not very

sharply defined; ocellar bristles absent; inner verticals large and

decussate, the outer ones of nearly equal size, divaricate; frontal

bristles about eight in the row, the upper one largest, suberect, the

lower one at middle of parafacial near level with apex of second

antennal segment ; a second row of about four large frontal bristles

outside the lower part of the main row
;
parafacial black haired with

one stout bristle on lower part, yellow in ground color covered with

whitish pollen; antennae red, third segment mostly black, weakly

convex in front with the apex broadly rounded, about equal the
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length of second segment; arista brown, thickened as usual and
tapering toward tip, penultimate segment long; face yellow, silvery

pollinose, the lower border prominent and its ridges flat and bare;

cheeks silvery pollinose on yellow ground color, bearing three or

four moderately large bristles at middle, about three-fourths the

eye height; proboscis rather long and slender, apical segment taper-

ing toward tip, with a small labella
;
palpi absent ; beard w hite.

Thorax black, gray pollinose, with four narrow black dorsal

stripes, the outer ones interrupted at suture; pleura clothed with

black hairs ; scutellum dusted with gray pollen, apex red. Chaeto-

taxy: Acrostichal, 3, 3; dorsocentral, 3, 3; humeral, 5; posthumeral,

2; notopleural, 2; presutural, 2; intraalar, 3; supraalar, 3; postalar,

3; petropleural, 2 (large); sternopleural, 2, 1; scutellum with 3

lateral, 1 small decussate suberect aj^ical, and a discal pair situated

behind the middle; postscutellum normal, gray pollinose; calypters

opaque, white.

Abdomen black, subshining, with thin changeable gray pollen on

three basal segments, sides of the intermediate ones tinged with

red; anal segment wholly red, covered with dense whitish pollen

to tip ; first segment without median marginal bristles ; second with

one stout pair; third with a still larger pair and four at the side;

fourth with a strongly arcuate row of about 10 discals, behind these

a siibmarginal and a marginal row of smaller bristles; no discals

on intermediate segments; genitalia reddish with a large paler

lateral lobe; inner forceps united on entire length and bowed for-

ward, convex at base behind, the surface punctate clothed with fine

hairs, tapering beyond middle to a narrow blunt apex ; outer forceps

bowed backward near base and directed inward when viewed from

the rear, shining black on apical half; fifth sternite with a broad

U-shaped incision, the lobes reddish, lightly sprinkled with pollen

and sparsely black haired.

Legs black, tibiae reddish; front claws and pulvilli shorter than

apical tarsal segment; mid tibia with two stout bristles on outer

front side near base ; hind tibia with a row of about five wide-spaced

uneven bristles on outer posterior side.

Wings gray-hyaline; third vein with bristly hairs extending

almost to small cross vein; last section of fifth vein distinctly less

than half the length of preceding section ; fourth vein with a rounded

rectangular stumpless bend ; the apical cross vein undulates slightly

and gradually narrows the first posterior cell which is open far

before the tip of wing; costal spine vestigial; epaulets red.

Female.—Front at vertex 0.434 of the head width in the one speci-

men ; orbital bristles two or three proclinate and one divergent re-

clinate pair situated slightly before the uppermost frontal outside
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the row; third antennal segment about one and one-half times as

long as wide ; otherwise very similar to male.

Length, 9 mm.
Remarks.—Redescribed from one male and one female in the

United States National Museum, from Verrugas Canyon, Peru, 5,500

feet, July 2, 1913 (C. H. T. Townsend). The type locality is Man-

tucana, Peru; type, female, in the Experiment Station collection,

Lima, Peru.

The species resembles hirsufa but is readily distinguished by the

strong bristles on the middle of the cheek, wider front, and three

marginal scutellar bristles. There are other minor differences.

(13) CUPHOCERA FUCATA (Van dcr Wulp)

THcliophora fucata Van dek Wulp, Tijdschr. Ent., vol. 35, p. 193, 1892; Biologia

Centrali-Americana, Diptera, vol. 2, p. 476, 1903.

Cuphovcra fucata Coquillett, Revision of tlie Tachiuidae of America, p. 140,

1897.—Ai-DEicH, Catalogue of North American Diptera, p. 483, 1905.

Male.—Front at vertex 0.3 of the head width (one specimen),

widening rapidly to base of antennae; parafrontals largely shining

black, gray pollinose below and at outer corners of vertex; median

stripe yellow narrowed toward triangle, where it is less than half

the parafrontal width; ocellar bristles absent; verticals two large

pairs ; orbitals absent ; frontal bristles on widest part of parafrontal

arranged in two rows, which diverge strongly beneath base of an-

tennae, descending below middle of second segment, uppermost three

bristles in the main row reclinate, the remainder directly inward;

face noticeably bulged at middle, silvery pollinose, in profile concave

above the mouth which is strongly protuberant; facial ridges flat

and bare
;
parafacial with two stout bristles on lower part and black

hairs extending upw^ard to lowermost frontals; cheek silvery polli-

nose, sparsely clothed with black hairs, about three-fourths the eye

height; antennae reddish yellow, third segment infuscated, strongly

convex on anterior edge and slightly exceeding length of second seg-

ment; arista blackish, penultimate segment about one-fifth the length

of third which is pubescent; palpi absent; proboscis moderately

slender, apical segment tapering from base to tip, labella small ; back

of head convex in profile, thickly clothed with pale or grayish-wliite

hairs.

Thorax black, gray pollinose, marked with four dorsal subshining

black stripes; scutellum black, dusted with changeable gray pollen.

Chaetotaxy : Humeral, 6 ;
posthumeral, 2 ; notopleural, 2 ;

presutural,

2; dorsocentral, 3, 4; acrostichal, 3, .^3; intraalar, 3; supraalar, 3;

postalar, 3; pteropleural, 2; sternopleural, 3; scutellum with 3^

laterals besides one smaller decussate apical and a discal pair; post-
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scutellum normally developed, gray pollinose; calypters semitrans-

parent, wliite.

Abdomen black, the sides and apex tinged with red, with change-

able gray pollen on all segments, apical third to half of last two
shining in most views; first segment without median marginals;

second bearing a rather short stout pair; third with a marginal row
of 8; fourth with several rows of discals besides the usual marginal

row, intermediate segments without discals; genitalia ordinary in

size ; inner forceps short, united, thickened at base, tapering sharply

to an acute tip, yellow; fifth sternite blackish, deeply divided, the

lobes clothed with short, fine hairs.

Legs black, tibiae at middle and the knees yellowish; mid tibia

with two large and two smaller bristles on outer front side; hind

tibia with four or five bristles of varying size on the outer hind edge

;

claws and pulvilli normally elongate.

Wings faintly tinged with yellow along the costal margin; veins

bare except third which is setulose almost to small cross vein ; fourth

vein with a rectangular bend which bears a short appendage, beyond

the bend concave to costa, which it reaches about one-half the length

of the hind cross vein before the wing tip; costal spine not

developed ; epaulets red.

Length, 8 mm.
Remarks.—Redescribed from one male (cotype) specimen in the

United States National Museum from Atoyac, Vera Cruz, April

(H. H. Smith).

There are a number of references to the species, as " G. furcata ",

from the United States; these are all subject to verification. The

shining black parafrontals readily separate it from hirsuta, with

which it seemingly has been confused. I have not seen any specimens

of the female.
(14) CUPHOCERA BEAMERI, new species

Distinguished from all other known species of this group in having

four sternopleural bristles. In other details the species is very

similar to contigua, from which it differs most essentially in having

the inner genital forceps laterally compressed at the base, rather

slender and uniformly tapering to a narrow apex, behind straight in

profile view with a slight median keel extending from base to tip;

outer forceps as usual. Front (before vertex) 0.381 of the head

width (one specimen), widening rapidly downward; cheek about

four-fifths the eye height, bearing rather coarse black hairs; back

of head thickly clothed with pale-yellowish hairs; front pulvilli

greatly enlarged, about one and one-half times the length of apical

tarsal segment.

Length, 12 mm.
Female.—Unknown.
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Holotype.—Male, in the Kansas University Museum.
Remarks.—One specimen collected in San Diego County, Calif.,

July 4, 1929, by R. H. Beamer.

(15) CUPHOCERA TOROSA, new species

Male.—Front at vertex 0,387 and 0.373 of the head width in the

two specimens; parafrontals blackish, gray pollinose to vertex;

median stripe yellow, triangular, at middle narrower than one para-

frontal ; ocellar bristles absent or hairlike ; verticals two pairs, large

;

frontal bristles in a double row below the middle, the lowermost

bristles near the eye almost on level with apex of second antennal

segment, two or three uppermost bristles suberect or reclinate the

remainder directed inward and upward ; antennae red, third segment

mostly black, strongly convex in front, slightly longer than the

second segment; arista black, tapering evenly to tip, penultimate

segment long; face silvery pollinose, its lower border strongly pro-

tuberant, the ridges flat bearing one or two bristles above the vi-

brissae; parafacials broad, with two macrochaetae on lower part and
clothed with numerous slender black hairs except along the inner

margin; cheek with rather dense cinereous pollen, black haired,

about three-fourths the eye height; proboscis equal the height of

head, the distal segment shining brown, tapering apically from base,

labella small; palpi absent; beard grayish white.

Thorax black, gray pollinose, with four indistinct black dorsal

vittae; pleura black haired; scutellum except at base red, thinly

sprinkled with gray pollen. Chaetotaxy: Acrostichal, 3, 3; dorso-

central, 3, 3; j)ostalar, 3 or 4; intraalar, 3; supraalar, 3; presutural,

2; humeral, 6; posthumeral, 3 (anterior one small) ; notopleural, 2;

pteropleurai, 2 (large) ; sternopleural, 2, 1 ; scutellum bearing 4

marginals of unequal size, a strong suberect apical pair, decussate

at tip, disk with 10 or 12 erect moderately large bristles besides a

stouter reclinate pair shortly before the apex; postscutellum black,

gray pollinose; calypters opaque, white.

Abdomen black, the sides and fourth segment above obscurely red-

dish, with gray pollen which extends thinly over the upper surface

somewhat denser on bases of last three segments ; first segment with-

out median marginal bristles; second with a large pair; third bearing

a marginal row of about 10, large; fourth with a discal row and
numerous erect bristles on apical half; intermediate segments with-

out discals; genitalia ordinary in size, with a large reddish lateral

lobe ; the united inner forceps blackish, convex near base behind the

surface punctate and clothed with black hairs, tn profile view
strongly bowed forward beyond middle, the apex tapering to a

narrow rounded tip, smooth and shiny; outer forceps red at base

shining black beyond, tapering to an acute tip, strongly bowed with
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the convex side in front; fifth sternite black, deeply divided, the lobes

with a few black hairs.

Legs black, tibiae obscurely reddish at middle ; claws and pulvilli

elongated; middle tibia with two or three large bristles on outer

front side ; hind tibia with a row of about six uneven bristles on outer

posterior edge.

Wings grayish hyaline ; third vein setulose two-thirds the distance

to small cross vein; fourth vein with an almost rectangular bend
curving inward bej'ond thence straight in a diagonal direction to

costa ; first posterior cell open far before the wing tip ; epaulets black

;

costal spine not developed.

Length, 12 to 13.5 mm.
Fennale.—Unknown.
ry/x'.—Male, U.S.N.M. no. 50562, from Gold Beach, Oreg.

Remarks.—Described from one male in the United States National

Museum collected at Gold Beach, Oreg., July 12, 1924, by H. A.

Scullen, and one male in the Kansas University Museum collection

taken by R. H. Beamer, San Jacinto Mountains. Calif., July 21,

1929.

(16) CUPHOCERA INCONGRUA. new species

Readily recognized in the male sex by the presence of two strong

proclinate orbital bristles; ocellars and usually the palpi absent;

propleura bare ; intermediate abdominal segments without discals.

Male.—Front broad, at vertex 0.383 of the head width (average

of three, 0.38; 0.37; 0.4), yellow in ground color, the sides thinly

gray pollinose and clothed with black fine hairs ; frontal stripe pale

yellow, narrower than one parafrontal on entire length: verticals

two pairs, large; frontals about eight in the row which is suddenly

divergent beneath the antennae extending about to level with middle

of the second segment; two or three extra frontal bristles situated

between the orbitals and the main row; face and cheeks yellow in

ground color covered with silvery subshining pollen; antennae red,

third segment mostly dark, about as broad as long and distinctly

shorter than second segment; arista dark brown, evenly tapering,

penultimate segment about twice the length of first; parafacial

broad, with two stout bristles near eye on lower part and clothed

with scattered black hairs except on inner margin ; facial ridges

flat, bearing one or two bristles above vibrissae; face moderately

bulged at middle, its lower border strongly protuberant; cheeks

rather sparsely clothed with coarse black hairs, about three-fourths

the eye height; proboscis about equal the height of head, distal

segment narrowed toward tip, shining reddish brown, labella com-

pressed not thicker than proboscis; minute palpi present in one
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and absent in the other two specimens ; back of head thickly clothed

with long pale grayish hairs.

Thorax black, gray pollinose, with four dark dorsal vittae which

are distinct before the suture and somewhat less defined behind;

hairs on pleura black; scutellum wholly red, thinly dusted with

gray pollen. Chaetotaxy: Acrostichal, 3, 3; dorsocentral, 3, 4; in-

traalar, 3; supraalar, 3; postalar, 2; humeral, 5 or 6; posthumeral,

3 (anterior one sometimes small); notopleural, 2; presutural, 2;

pteropleural, 2 (large); sternopleural, 2, 1; scutellum with three

marginal, a smaller suberect decussate apical and a reclinate discal

pair situated well behind the middle; disk bearing about 10 erect

bristles besides numerous smaller hairs; postscutellum black, pale

membranous on upper part; calypters white.

Abdomen red with a broad black dorsal stripe widening on the

second segment and including most of the first; gray changeable

pollen on most of the upper surface ; first segment without median

marginal bristles; second with one pair; third bearing a marginal

row of about ten; fourth with numerous bristles above on apical

half; genitalia reddish black with a large lobe on each side; inner

forceps united and wider than usual, broadly sulcate on the apical

third behind, apex broadly rounded or blunt; inner forceps short,

very slender, terminating in an acute minute hook; penis bowed
forward at middle, the apex prolonged behind and bordered with a

pale membrane; fifth sternite with a broad V-shaped incision, the

lobes reddish, bearing black hairs along the darker inner margins

and finer brown hairs near the middle.

Legs black, tibiae reddish
;
pulvilli tawny, the front ones distinctly

longer and about equal the last tarsal segment; mid tibia with two

or three stout bristles on outer front side ; hind tibia with about

six wide-spaced uneven bristles on the outer posterior edge, and
two moderately large ones near middle on the inner side.

Wings grayish hyaline, small cross vein slightly infuscated;

fourth vein with a stumpless rectangular bend, shortly beyond
which it curves outward, thence almost straight in an oblique di-

rection to costa ; first posterior cell narrowly open far before wing
tip; third vein with only four or five hairs near base; last section

of fifth vein about two-fifths the length of preceding section ; epau-

lets reddish; costal spine small.

Length, 10 to 11 mm.
Female.—Unknown.
Parafype.—M.^\Q, U.S.N.M. no. 50563.

Remarks.—Described from two males in my collection taken at

Balmorhea, Tex., August 4, 1922, by C. S. Kude, and one male

(holotype) in the Kansas University collection from Mescal, Ariz.,

July 28, 1927 (R. H. Beamer).
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In the structure of the genitalia the species is distinct from all

other members of the genus and shows a rather close relationship

to Peleteria. It is included here mainly on the absence of any

palpi.

SPECIES PREVIOUSLY PLACED IN CUPHOCERA, BUT NOT HEREIN IDENTIFIED

OR REFERRED TO OTHER GENERA

aurea Aldrich, Proc. U.S. Nat. Mus., vol. 69, art. 22, p. 25, 1926 {Ciiphocera).

Belongs to the genus Chiloepalpus.

californiensis Macquart, Dipteres exotiques nouveaux ou pen connus, suppl.

4, pt. 2, p. 148, 1851 {Micropalpus).—Coquillett, Revision of the Tachin-

idae of America, p. 140, 1897 {CupJiocera). I have not identified this

species. The t.ype is in J. E. Collin's collection, Newmarket, England.

erythrostoma Bigot, Annales, no. 41, p. 95, 1888 (Epalpus).—Brauek, Sitz.

Akad. Wiss. Wien, Math.-nat. Classe, vol. 107, p. 504, 1898 (Cuphocera)

.

This species has not been determined in the material examined.

nitidifrons Van ver Wxjlp, Biologia Centrali-Americana, vol. 2, p. 37 (1888)

and p. 477 (1903) {Trichophora)

.

—Schiner, Reise der oesterreichischen

Fregatte Novara, Zool. Theil, Diptera, p. 330, 1868, as Cuphocera macro-

cera (Wiedemann), which (in part) equals Copecrypta nitidifroyis (Van

der Wulp) (Aldrich, Proc. U.S. Nat. Mus., vol. 74, art. 19, p. 24, 1929).

i-uficauda Van der Wxttp, Tijdschr. Ent., vol. 10, p. 146, 1867 (Schineria).—
Coquillett, Revision of the Tachinidae of America, p. 139, 1897 {Tricho-

phora).—WiLLisTON, Trans. Amer. Ent. Soc, vol. 13, p. 305, 1886 (Cupho-

cera), equals Copecrypta nitens (Wiedemann) (Aldrich, Proc. U.S. Nat.

Mus., vol. 74, art. 19, p. 27, 1929).
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SOME FOSSIL CORALS FROM THE WEST INDIES

By John W. Wells

Storrow Fellovj, national Research Council

In the United States National Museum are three small collections

of fossil corals from the West Indies, containing a number of new
or otherwise interesting forms : Two collections from the Upper Cre-

taceous and Eocene of Jamaica, made by Dr. C. T. Trechmann and

Dr. C. A. Matley; and one from the Scotland beds of Barbados,

made by Dr. Trechmann. These collections were sent at different

times to Dr. T. Wayland Vaughan for determination, but as he was
unable to work on them ho turned them over for report to the

author during his tenure of a Storrow fellowship of the National

Research Council. A preliminary study was carried on under the

direction of Dr. Vaughan at the Scripps Institution of Oceanog-

raphy, and the final work done at the United States National

Museum.
Material from a fourth lot, the Romanes collection from Barbados,

was lent to the author through the courtesy of Dr. H. Dighton

Thomas, of the British Museum (Natural History), and notes on

this are included in the discussion of the Matley collection from

Barbados.

Because the collection contains corals of different ages and from

different areas, the report is divided into four parts as follows:

(1) The Trechmann and Matley collections from the Upper Cre-

taceous of Jamaica (p. 74) ; (2) the Trechmann collection from the

lower Eocene Richmond beds of Jamaica (p. 93) ; (3) the Trech-

mann and Matley collections from the middle Eocene Yellow lime-

stone of Jamaica (p. 94) ; (4) the Trechmann and Romanes coUec-

73594—34 1 71
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tions from the Scotland beds of Barbados (p. 103). Notes on the

occurrence of the corals are given preceding the first part and at the

beginning of the last part.

The author is deeply indebted to Dr. Vaughan for his careful

guidance in the study of these collections and for his extending to

him the facilities of the Scripps Institution while working there.

To the authorities of the United States National Museum he is

indeed grateful for the full use of the splendid collections and the

library facilities, and for making the photographs used in the plates.

Occurrence of the Ujjper Cretaceous and Eocene corals of Ja-

maica.—The specimens from the Upper Cretaceous come from beds

to which Trechmann has assigned a Campanian (Maastrichtian?)

age (the Catadupa beds of E.. T. Hill). One series of specimens, all

of Trochocyathus tnatleyi, new species, comes from near the top of

Blue Mountain Peak from beds that have been shown by Matley

(1929, p. 458) to be Upper Cretaceous. The two specimens from the

lower Eocene in the Trechmann collection are from the Richmond
formation, but these may be derived Cretaceous in origin, accord-

ing to a note by Dr. Trechmann on the labels. The specimens in the

Trechmann and Matley collections from the middle Eocene are from

the Yellow limestone (the Cambridge formation of R. T. Hill). The
stratigraphic relations of the Upper Cretaceous formations, the

Richmond formation, and the Yellow limestone have been discussed

by Trechmann in a series of recent papers (1922a, 1922b, 1923, 1924a,

1924b, 1929).

The Upper Cretaceous formations of Jamaica are now known to

contain the following species and varieties of corals, including those

described as new herein:

Paracijathus (?) sp. Trechmann, 1929.*

Trochocyathus matleyi, new species.

Dichococnia trcvhmanni, new species.

RhahdophylUa quaylei, new species.

Clndocora jamaicaensis Vaughan, 1899.*

DictuophyUia conferticostata (Vaushan, 1899).

Dictuophyllia conferticostata columnaris (Vaughan).*

Stiboriopsis jamaicaensis Vaughan, 1899.'

Trochoseris catadupensis Vaughan, 1899.

Centrastrca hilli, new species.

Vaiighanoscris catadupensis, new genus and species.

Cj/athoscris haidingeri Duncan, 18G5 {non Reuss).**

Mcsomorpha catadupensis Vaughan, 1899.*

Favioseris anomalos, new genus and species.

1 Not found in either the Trochinann or Matley collections and so not discussed in this

paper.
2 A fragment from Duncan's specimen is in the National Museum. It does not show the

structure of CyathoHcris but appears to be one of the colonial Leptophylliids In the
Koighborhood of Sematcthtnos Gregory.
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LeptophylUa agassizi Vaughan, 1899.*

Diplaraea (?) boltoiuie, new species.

Cyclolites juniaicaensis, new species.

Paracycloseris cli^ahethae, new genus and species.

Synastrea (?) adkinsi, new species.

Prodiploastrea schindeicolfl, new genus and species.

Multicohimnastraea cyathiformis (Duncan, 1865).

Ooniopora reusskina (Duncan, 1865).

Qonioporcu trechmanni, new species.

The following is a complete list, so far as is known to the author,

of the species of corals from the Eocene of Jamaica

:

Lower Eocene (Kichmond beds) :

8tylophora contorta (Le3nnerie) fide Duncan, 1865.*

Stylophora species a.

Stylophora species &.

Astrocoenia duerdeni (Vaughan, 1899).*

fColuinnastrea eyrcl Duncan, 1867.*

Middle Eocene (Yellow limestone) :

Stylophora camhridgensis, new species.

Astrocoenia jamaicaensis, new species.

AntillophyUia (?) sp.

Antilloseris cantabrigiensis (Vauglian, 1899).

Antilloseris jamaicaensis (Vauglian, 1899).

Antilloseris (?) sp.

Trochoseris (?) sp.

Eupsammia clarendonensis, new species.

Dendracis cantabrigiensis Vaughan, 1899.

Actinacis sawkinsi, new species.

Actinacis harretti, new species.

Astreopora< xcalli, new species.

Goniaraea christianiaensis, new species.

1 Not found in either the Trechmann or Matley collections and so not discussed in this

paper.



CORALS FROM THE TRECHMANN AND MATLEY COLLECTIONS FROM
THE UPPER CRETACEOUS OF JAMAICA

Family CARYOPHYLLIIDAE Verrill

Genus TROCHOCYATHUS Milne Edwards and Haime, 1848

TROCHOCYATHUS MATLEYI, new species

Plate 2, Figures 5, 6

Desci'iption.—Corallum small, without basal attachment, tro-

choid, straight, tapering regularly to the base. Calice shallow, with

rounded margin. Wall thin, solid, formed by septal thickening.

:Septa slightly exsert, 48 in number, thin, regularly arranged, equal

near the wall, but only those of the first two cycles extending to the

columella, where they are terminated by a crown of thin, elongate

pali. Septa of the third cycle terminating with a crown of pali

just outside of the first palar crown. Septa of the fourth cycle

very short, extending inward, but a short distance from the wall.

Septal margins entire, sides granulate. Columella poorly developed,

composed of one or two processes. Dissepiments absent. Costae

low, equal, subacute, corresponding to the septa and extending to the

base. No epitheca.

Measurements.—As follows

:

Specimen

1 (type)

2 (paratype)

3 (paratype)

Height

Mm
3.6

4.0

4.2

Calicular
diameter

Mm
4.0

4.5

4.5

Type.—VS.'^M. no. 74478.

Occurrence.—In a hard, calcareous, blue concretionary mudstone

300 feet below the summit of Blue Mountain Peak, Jamaica (Matley

collection).

Remarks.—This species is distinguished by its small size and need

only be compared with T. woolmani Vaughan (1900a, p. 436)

from the Upper Cretaceous of New Jersey, a species having an

attached corallum and fewer septa. Paracyathus (?) sp. Trechmann

is also an attached form and has a larger corallum.

74
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Family EUSMILIIDAE Verrill

Genus DICHOCOENIA Milne Edwards and Haime, 1848

DICHOCOENIA TRECHMANNI, new species

Plate 2, Figures 7, 8

Description.—Coralliim massive, tuberous or bulbous in form.

Corallites protuberant above the general surface to a height of 3

mm or more, originally cylindrical in form, but usually distorted

by fission to an ovate or elliptical shape. Corallites united by costae

and a well-developed exotheca; on the surface of the intercorallite

areas the costae are distinct, their upper margins covered by single

rows of granulations. Calices shallow, varying in diameter from 3

mm in the more circular ones to 3 by 4.5 mm in the more elongate

and 3 by 7 mm in those undergoing fission. Septa thick, regularly

alternate in size, slightly exsert, upper margins entire, lightly gran-

ulate laterally. In circular calices there are regularly three complete

cycles, the first and second extending to the columella. In the

distorted calices portions of the fourth cycle are often developed.

Septa much thickened distally to form the corallite wall. Colu-

mella spongy, well developed but not prominent, and appearing

lamellar in the elliptical calices. Endotheca not abundant.

Measurements.—As follows

:

Specimen

1 (type).—

.

2 (paratype)

3 (paratype)

Height

Mm

Maximum
thickness

Mm

r^/^e.—U.S.N.M. no. 74480.

Occurrence.—In the rudistid limestone of the Logie Green section

;

and in the limestones near Catadupa, Jamaica (Trechmann collec-

tion) .

Remarks.—This species is particularly interesting because it ex-

tends the range of the genus Dichocoenia back into the Mesozoic in

the West Indian region. It differs from D. aJahamensis Vaughan
(1900b, p. 139) from the Midwayan Eocene by the lack of develop-

ment of the exotheca and the resulting close union of the corallites

in the latter species. D. tuberosa Duncan (1863, p. 432) from the

West Indian Miocene possesses pali and is a larger species. The

living West Indian species, D. stokesi Milne Edwards and Haime,
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has calices that project but slightly and are considerably elongated,
with low, rounded, strongly echinulate costae, and pali before the

first three cycles of septa.

SfenosmiJia de Fromentel (1870, p. 383), species of which occur
in the Upper Cretaceous of Europe, is very close to, if not identical

with, DichoGoenia. D. treclimamn closely resembles aS. froletaria

Oppenheim (1930, p. 437) from the Senonian of Austria (Gosau),
but the costae are not so strong, the corallites are more protuberant,

and the septa are more numerous in the Jamaican form.

Family FAVIIDAE Gregory

Genus RHABDOPHYLLIA Milne Edwards and Haime, 1851

Gregory (1930, pp. 102-103) discusses the relationships of Rliab-

dofhyUia, A'plopliyllia^ and CladophyJlia and finds that the only

difference between the first tv.'o genera lies in the incomplete costae

of the second as compared with t\\Q Qora^lQiQ cosio-o, oi Rhabdophyllia.

He accordingly projDoses to consider Rhahdophyllia a synonym of

Aplophyllia d'Orbigny, 1849, because the latter has priority. Duncan
(1884, p. 80) considered them identical but dropped d'Orbigny's

name for the better known RlidbdopliyJUa . For the present, however,

I should keep the two genera separate. Rhahdophyllia is very close

to CalamophyUia but possesses a better-developed columella and

lacks the accretion ridges or collarettes of the latter. Tlie species

described below has occasional encircling ridges resembling collar-

ettes, but they lack the regularity of CalamophyUia.

RHABDOPHYLLIA QUAYLEI, new sp cies

Plate 2, Figures 3, 4

Description.—Corallites tall, cjdindrical, or irregularl}^ rounded

in section, with an average diameter of 12.5 mm, dichotomous, in-

creasing by fission, the new corallites projecting upward and out-

ward at a slight angle from the parent corallites. Corallite walls

solid, costate, without an epitheca. The costae alternate in size, cor-

responding to the septa, their margins being acute and granulate.

The septa are variable in number within the calices because of fission

but are more or less constant within the cylindrical corallites; in a

calice measuring 9 by 17 mm there are 81 ; in a corallite measuring

approximately 10 mm in cross section there are 60. They are about

equal in thickness and regularly alternate in length, so that one-half

of them extend to the center and unite with the columella. They are

laterally granulate and are dentate on their upper margins. The
columella is well developed, spongy, formed by the entangling of
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tlie trabeculae of the inner ends of the septa. Endothecal dissepi-

ments well developed.

Type.—V.S.H^M. no. 74481.

Occurrence.—Four specimens are from the base of the rudistid

limestone, where it overlies the Trappean shales about midway be-

tween Cambridge and Catadupa in the railway cut, Jamaica

(Trechmann collection).

Remarks.—This species is distinguished by the unusually large

number of septa and relatively large corallites. It is close to R. nutriw

de Fromentel from the Senonian of France, a species having slightly

smaller corallites and fewer septa. Gerth (1928, p. 5) has described

as Rhahdophyllia sp. a form from the Upper Cretaceous of Cura-

sao—from beds that he considers equivalent to those from which the

present species comes—which may be very close to, or identical

with, the present species, although he says that an inner (dissepi-

mental) wall separates it from other Upper Cretaceous species of

the genus.

Genus DICTUOPHYLLIA Blainville, 1830

DICTUOPHYLLIA CONFERTICOSTATA (Vaughan)

Diploria conferticostata Vaughan, 1899, p. 239, pi. 39, figs. 1-3.

Leptoria conferticostata Vaughan, 1919, p. 194.

Leptoria conferticosta Felix, 1925, p. 90.

Diploria crassolamcJlosa Duncan, in Duncan and Wall, 1865, pp. 7, 12; 1868,

p. 24.

Ideotype.—U.S.^.M. no. 74477.

OccutTence.—The four specimens in the Trechmann collection are

from the following localities in Jamaica : Rudistid limestone, below

Catadupa Station; limestone, Cambridge-Catadupa railway cut;

dark limestone near igneous intrusion, Mooretown.
Remarks.—This species has been adequately described and figured

by Vaughan (1899). The specimens from the Trechmann collection

are in close accord with Vaughan's description and figures. They
are all rounded, subgiobose forms with the following measurements:

Specimen
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Ilarione, Italy, the main differences between the two being the wider

valleys, equal septa, and knoblike fused inner ends of the septa on

either side of the columella in the Eocene form; but it is probably

more closely related to Z. reticulata (Goldfuss) from the Maastrich-

tian of St. Petersburg, as it has been recently described and figured

by Umbgrove (1925, pp. 107, 108). In this species the valleys are

about 1 mm in width, with the same width for the collines, and the

septa number 70 to 100 to the centimeter. L. konincki Milne Ed-
wards and Haime and L. dellcatula Reuss from the European Seno-

nian are both separated from the Jamaican species by the lack of

costate grooves between the walls.

Family AGARICIIDAE Verrill

Genus TROCHOSERIS Milne Edwards and Haime, 1849

TROCHOSERIS CATADUPENSIS Vaughan

Plate 2, Figures 9, 10

Trochoseris catadupensis Vaughan, 1890, p. 242, pi. 39, figs. 5, 6; 1919, pp. 194,

426.—Felix, 1925, p. 120.

fTrochosmilia lulli Vaughan, 1899, p. 233, pi. 36, figs. 1-4.

Occurrence.—Specimen 1 comes from the limestone near Cata-

dupa ; specimen 2, which possesses two calices, the result of budding,

is from a locality near Catadupa; specimen 3 is from a shale that

underlies the rudistid limestone and that is the equivalent of the

Providence shales near Port Antonio, in the railway cut between

Cambridge and Catadupa (Trechmann collection). Vaughan's type

specimen came from near Catadupa.

Remarks.—Five specimens from the Trechmann collection are re-

ferred to this species. Three of them, mentioned above, fit Vaughan's

description very well. Their measurements are as follows:

Specimen
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The corallum is simple, arising from a small pedicellate base,

rapidly expanding, the calice flaring out unequally with an undulate

margin. The outer surface is covered to the base by low, acute

costae, which regularly alternate in size, marked by single rows of

granulations. The wall between them is imperforate and solid, its

upper margin where it meets the reflexed calice. On one side of the

corallum is attached a young compressed individual, which has been

budded off. The calice is convex near the outer margin, but becomes

deep and concave centrally, with a very small, deep fossette. The

septa are very numerous, thin, crowded, irregularly arranged in six

complete cycles and part of the seventh. They are solid, laterally

granulated, lightly beaded on the upper edges, unequal in length

and thickness. About 18 of the thickest and longest septa reach to

the center of the fossette and join the columella. The columella is

very small, deep in the fossette, with a papillose upper surface.

Measurements.—As follows :

Specimen
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Genus CENTRASTREA d'Orbigny, 1849

CENTRASTREA HILLI, new species

Plate 2, Figures 11, 12

DescH'ption.—Corallum thin, encrusting, 1 to 2 mm thick. The
type specimen is 37 mm long and 21 mm wide. The corallites are

small, short, and united by septo-costae, which are very short, thick,

and rounded, and confluent between calices. The exotheca may fill

the costal interspaces and give the appearance of a thick corallite

wail when the specimen is worn. The calices are shallow, with an

average diameter of 0.75 mm and a distance of 0.7 to 1 mm between

centers. The septa are 12 in number, thick, laminar, and arranged

in two cycles, the first of which reaches the center and joins the

columella. They are much thickened near the calicular margins, and
are united by a few synapticulae and well-developed endotheca. The
columella is styliform, not prominent in the calices, and free w^ithin

the corallites.

ry/ye.—U.S.N.M. no. 74492.

Occurrence.—From a locality near Catadupa, Jamaica (Trech-

mann collection).

Remarks.—The single specimen upon which the foregoing descrip-

tion is based is a much-worn fragment, and the determination of

the structure is very difficult.

This species is distinguished from other Upper Cretaceous species

of the genus by the very small, close-set calices, and it seems to be

nearer to the Neocomian species C. microphyJlia d'Orbigny figured

by de Fromentel (1887, pi. 185, fig. 2). In that species, however^

the septa number 16, octamerally arranged.

VAUGHANOSERIS, new genus

Generic diagnosis.—Corallum simple, free, low, and depressed-

conical in shape, with a shallow circular or ellif)tical calice having a

deep, elongate central columellar fossette. Septa laminar, imper-

forate, not uniting, lightly dentate on their upper margins, and lat-

erally granulate. Wall indistinct, formed by synapticulae and endo-

theca, perforate. Septo-costae thin, beaded on their edges, united by
exotheca and some synapticulae, covered by a very thin, easily eroded

epitheca. Columella spongy, essential. Endotheca present. Syn-

apticulae present, mostly near the wall.

Genotype.—Vaughanoseris cafadupensis, new species, from the

Upper Cretaceous near Catadupa, Jamaica.

Remarks.—Specimens of this genus, which groups with the Agari-

ciidae, look very much like young specimens of Antlllop/njJlJa, but

the perforate w^all and presence of S5aiapticulae are indicative of its
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fungid nature. It is most closely related to Podoseris Duncan, a

genus possessing the same general structure but differing by being an

attached form with uniting septa and a rudimentary papillary col-

umella. It differs from Antilloserls Vaughan by having a thin

epitheca, dissepiments, and a columella. Microsmilia Koby has a

fasciculate columella, lacks dissepiments, has a folded or reflexed

wall, as in Trochoserls, and is sessile in habit.

VAUGHANOSERIS CATADUPENSIS, new species

Plate 3, Figubes 11-13 ; Plate 5, Figure 3

Desci'iption.—Corallum simple, low, depressed conical in shape,

slightly elliptical in outline, with a small central, nipple-shaped scar

of early attachment on the base. The exterior is partially covered

by a thin epitheca, which is easily eroded away and through which
the septo-costae are distinct. The septo-costae are acute, equal, thin,

beaded on their edges, and united by a well-developed exotheca and a

few synapticulae. The wall is indistinct, irregularly perforate, dis-

sepimental in origin, and separated from the epitheca by the exotheca,

which may be as much as 1 mm in tliickness. The calice is shallow,

with a central elongate columellar fossette. The septa are imper-

forate, exsert, laminar, straight, not uniting inwardly, and arranged

in 6 complete cycles (192 septa). Those of the first and second cj^cles

are equal, lightly dentate on their upper margins, laterally granulated

in close vertical rows and extending to the columella. The remaining
septa are regularly shorter and thinner according to their cycle,

with their upper margins notched by strong teeth. The columella is

spongy, well developed, hlling the bottom of the fossette. The
synapticulae are not numerous, occurring mostly near the wall. En-
dotheca present but not abundant.

Measurevienfs.—As follows :

1

Specimen
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FAVIOSERIS, new genus

Generic diagnosis.—Coralliim massive, tuberous, pedunculated.

Corallites slightly protuberant, cylindrical, or deformed by fission,

united by septocostae. No true corallite wall, but a ring of well-

developed synapticulae forms a perforate boundary. Septa thin,

imperforate, laminar, beaded on the upper edges, thickened pe-

ripherally near the thecal ring, continuous with the septocostae,

which are trabeculate and perforate, the perforations tending to

become filled up. The upper edges of the costae are rounded and
beaded. Columella absent, the axial space being quite empty. Dis-

sepiments not well developed. Reproduction by fission.

Genotype.—Favioseris ariomalos^ new species, from the Upper
Cretaceous limestones of Jamaica,

Remarks.—The family position of this genus is somewhat uncer-

tain because its general features are those of the Oulastreids, al-

though the septal structure is close to the Anabaciids in spite of the

laminar septa, which are more characteristic of the Agariciicls. The
Oulastreids, however, increase by gemmation, whereas fissiparity

is very marked in Favioseris. The laminar condition of the septa

seems to be due to subsequent filling of the original perforate trabec-

ular framework—a process that has not proceeded so far in the

septocostae as in the septa. No genus of the Anabaciidae seems

close to this form. Siderofungia Reis is perhaps related, but the

walls of that genus are very poorly developed and the calices have

the habit of Siderastrea. Crateroserls Tomes is supposed to have

imperforate septa and septocostae and therefore groups with the

x\gariciidae, but, as Gregory (1900, p. 189) has pointed out, this

apparent imperforate condition may be quite the opposite, in which

case Crateroseris would be near Dimorpharaea and PolyphyUastrea.

Crateroserls as it is now understood is near FavioseHs, except that

it increases by gemmation and has more protuberant corAllites.

For the present Favioseris is placed in the Agariciidae,

FAVIOSERIS ANOMALOS, new species

Plate 4, Figures 19, 20

Description.—Corallum massive, tuberous, arising from a narrow

base. The calices arc slightly protuberant, not bounded by a true

corallite wall, the margins being formed by the thickened outer ends

of the septa and a ring of synapticulae, as in the Oulastreids and

Siderastrea. They are originally circular in outline but are usually

oval or elliptical, owing to the fissiparous mode of increase. The

diameter of the circular calices averages 3 mm, that of the elongate
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ones 2.5 by 4,5 mm. Within the calices the septal margins fall

evenly but steeply to the central fossette, the bottom of which is about

1.2 mm below the calicular margins, or 1 mm below the intercorallite

areas. The surface between the corallites averages 1.5 mm in width

and is crossed by the confluent septocostae, whose upper margins are

heavily beaded, owing to their trabeculate-fenestrate structure. The
septa are imperforate, laminar, thickened peripherally, thinner to-

ward the center, not extending to the center of the corallite, and

laterally granulated with the upper margins dentate. In a circular

calice there are regularly 24 septa, 12 of which are longer than the

rest and reach to the edge of the fossette, which they bound ; in larger

calices up to 45 septa can be counted, ail regularly alternating in

length. There is no columella. The synapticulae are developed only

in the peripheral region of the corallites. Between corallites there

is some exotheca but there is no endotheca within them.

Measurements.—The holotype is 55 mm high, 32 mm in maximum
diameter, and 16 mm in diameter near the base.

Eolotyp-e.—V.S.'^M, no. 74484.

Occurrence.—In the limestones near Catadupa, Jamaica (Trech-

mann collection).

Remarks.—This species may be distinguished from Synastraea (?)

adhinsi by its imperforate septa, by the presence of a synapticular

corallite wall, and by the fissiparous mode of increase.

Family LEPTOPHYLLIIDAE Vaughan

Genus DIPLARAEA Milaschewitsch, 1876

DIPLARAEA (?) BOLTONAE. new species

Plate 2, Figures 1, 2

Description.—Corallum subcylindrical, compressed near the base,

expanding upwardly, subdividing into several corallites, which re-

main closely united in a single series, separated by constrictions of

the corallite wall and joined inwardly by short, confluent septo-

costae. Between the base and top of the corallum the exterior is

marked by irregular expansions, and in the type specimen midway
between base and top is a small protuberant corallite that has been

produced fissiparously and has remained separate. The exterior is"

covered by a very thin, easily eroded epitheca, through which the

septo-costae are seen. The latter are rounded, subequal, and beaded

on their edges. Between them and extending to the wall are well-

developed exothecal dissepiments. The wall is perforate, indistinct^

and composed of synapticulae and dissepiments. The calices are

shallow and very irregular in outline. There are three on the top
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of the type, serially arranged, united directly by the septo-costae, any
intercorallite wall being absent. The septa are slightly exsert, lam-

inar, irregularly perforate as in Leptophyllia, thin, equal, laterally

granulated, united by endotheca and synapticulae. In one calicular

center, 8 by 10 nun, there are 60 septa, all of which extend to the

columella. The columella is parietal, moderately developed, spongy
in appearance in the calices but not prominent when seen in cross

section.

Medsweements.—The holotype measures : Height, 42 mm ; basal di-

ameters, 8 by 10 mm; diameters 10 mm below calices, 12 by 23 mm;
length and width of series, 29 by 6-12 mm.
Holotyye.—J].^:^M. no. 74479.

Occurrence.—From a locality near Catadupa, Jamaica (Trechmann

collection),

Retnarks.—This species fits the generic characters of Bermosiiulia

as discussed by Koby (1889, p. 546). Ogilvie (1897, p. 258) later

considered Koby's genus a synonym of Dlplaraea. Koby does not

mention the condition of the wall in Dermosmilia^ but Ogilvie states

that a true wall is not present, but that septal thickening and exo-

thecal development form an outer wall. In the present species the

septal thickening is not apparent, the septa being of nearly equal

thickness throughout, and the entire structure of the corallum is like

Physoserls Vaughan (1905, p. 396), except for the colonial form

of the corallum. All the species at present referred to Diplaraea.,

except D. venezicelensis Gregory, are from the Upper Jurassic, al-

though its nearest relation, Haplaraea Milaschewitsch, a solitary

form, occurs also in the Senonian of Europe (Oppenheim, 1930, p.

26 ff.). D. venezuelensis Gregory (1927, p. 441), from the Urgonian

of eastern Venezuela, is a species with larger branches and more septa,

only a part of the latter, however, reaching to the columella.

Family ANABACIIDAE Duncan

Genus CYCLOLITES Lamarck, 1801

CYCLOLITES JAMAICAENSIS, new species

Plate 3, Figures 1-4

Description.—Corallum simple, free, circular or slightly elliptical

in outline, flat on the base or slightly concave, convex above, with a

circular fossette 2 to 3 mm in depth. Wall of corallum horizontal,

indistinct. The base is covered by a thick, concentrically wrinkled

epitheca. The septa are numerous, thin, straight, not uniting,

trabeculate, and fenestrated, those of the first three cycles, which
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are slightly thicker than the rest, being almost imperforate and

laminar, owing to the filling up of the pores. In mature specimens

there are six complete cycles of septa and a good part of the seventh.

There is no columella. The synapticulae are well developed, par-

ticularly in the lower part of the corallum.

Measurements.—As follows

:

Specimen
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within the coraUum near the edges of the calice. Dissepiments

absent.

Genotype.—Paracycloseris elizabethae, new species, from the Upper
Cretaceous of Jamaica.

Remarks.—The septal arrangement of this form is distinctive and

much the same as that of many species of Fungla {Cyclose7is-iorin)

.

The septal structure is no less distinctive—the septa of the lower

cycles are very similar to the laminar septa of the Agariciids except

for the large teeth, which are of a type more often found in the

Fungiids. The relationship with the Anabaciidae is shown in the

structure of the septa of the higher cycles—the trabeculate-fenes-

trate or latticework arrangement of the trabeculae characteristic of

Anahacia and Microsolena. The genus is not, however, closely re-

lated to any of the simple genera of this family, except Gyclolites,

from which it is distinguished by the presence of a well-developed

columella and less perforate, uniting septa. Anahacia lacks an epi-

theca and a columella, as does also Trochoplegma. Trocharaea has

a parietal columella but no epitheca.

This form may be intermediate between the Mesozoic Cj^clolitids

and the modern Fungiids, possessing as it does many of the char-

acters of both Gyclolites and Cyoloseris.

PARACYCLOSERIS ELIZABETHAE, new species

Plate 3, Figukes 5-10 ; Plate 5, Figures 1, 2

Description.—Corallum simple, free, circular in outline, flat or

convex on the base, convex or concavo-convex above, with a shallow

elliptical fossette in the more mature specimens. The lower sur-

face is covered by a stout, concentrically wrinkled epitheca, to the

central point of which, in the smaller specimen, is attached a foram-

inifer. The septa are numerous, upwardly arched, uniting, mainly

imperforate with the upper margin dentate, laterally spinulose or

granulate. There are six complete cycles and part of the seventh.

Those of the first two cycles are equal, much thicker than the rest,

extending to the columella, their upper edges set with coarse, lacerate,

multitrabeculate teeth, which increase in size toward the center.

The septa of the third cycle, while prominent, are much smaller

than those of the first two, their upper edges being set with smaller

teeth, but they extend to the columella. The arrangement of the

remaining cycles is distinctive. The septa of the fourth cycle, in-

stead of being inwardly fused to those of the third^ are fused to

the septa of the -fifth cycle, which are nearest the primaries and

secondaries, and the remaining septa of the fifth cycle join those

of the fourth near the latter's junction with the first set of septa
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of the fifth ; the inner ends of the fifth cycle—that is, those nearest

the primaries and secondaries—are fused to the third cycle near the

columella; the sixth cycle fuses to the fifth, and those of the sev-

enth, which are developed near the primaries, fuse to the sixth. The
structure of the septa is trabeculate-fenestrate, the pores being filled

up below, and perforations, except of the upper parts of the septa

of the higher cycles, are rare. The columella is well developed, essen-

tial, elongate, completely filling the fossette, with a papillose upper

surface. Synapticulae are present mainly in the peripheral region.

The wall is indistinct. There are no dissepiments.

Measurements.—As follows

:

Specimen
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becoming more or less filled up below and appearing lamellar in

longitudinal section as the trabeculae lose their individuality. The
septa of the first two cycles are much thicker and more prominent
than the rest. The columella is well developed, spongy, and papil-

lose on the surface. The dissepiments are absent, but there is a

great development of the synapticulae.

Measurements.—Corallum measures: Height, 51 mm; diameter

near base, 15 mm ; maximum diameter between base and upper sur-

face, 32 mm.
Holotype.—V.S.'^M. no. 74483.

Occwrrence.—Upper Cretaceous limestone in the railway cut be-

tween Cambridge and Catadupa, Jamaica (Trechmann collection).

Retnarks.—The calicular surface of this species closely resembles

the typical Anabaciids, but the change in the structure of the septa

from trabeculate-fenestrate to more or less laminar is very pro-

nounced, resembling the structure found in Astraraea Felix, but the

wall of the corallum in this genus is golid, imperforate, and costate

(as it is in Trochoseris Milne Edwards and Haime) ; at least this is

true of specimens labeled Astraraea media in the National Museum
in a collection of the Gosau corals from Prof. Felix. Synastrea

agaridtes (Goldfuss), type of the genus, also from the Gosau beds,

specimens of which are in the National Museum, agrees more nearly

with adklnsi from the standpoint of structure and character of the

exterior, although the filling up of the lower parts of the septa is not

so pronounced. The distinct calices of this species also distinguish

it from other species of Synastrea.^ most of which have shallow calices

not bounded by a distinct groove, as in Thamnnsteria Lesauvage.

Family OULASTREIDAE Vaughan

PRODIPLOASTREA, new genus

Generic diagnosis.—Corallum massive, astreiform, forming a

rounded pedunculate mass. Corallites cylindrical, of medium size,

projecting slightly above the common surface, united by confluent

septo-costae and a thin, well-developed exotheca. Septa not numer-

ous, thin, little exsert, not uniting, continuous with the septo-costae,

laminar in structure, very little perforate, and lightly dentate on

the upper edges. Corallite wall porous, synapticular in origin.

Synapticulae poorly developed except in the thecal ring. Endotheca

scanty. Columella absent or very rudimentary. No pali.

Genotype.—Prodiploastrea schindewolf, new species, from the

Upj)er Cretaceous of Jamaica.
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Remarks.—This genus is created to receive a species from the

Trechmann collection that is closely related to Diploastrea Matthai,

Oulastrea Milne Edwards and Haime, and Cyatho7r\orpha Keuss,

but which differs from all these, as well as from Brachyphyllia

Reuss and Pseudofama Oppenheim, by the lack of a well-developed

columella. A more or less well-developed essential columella is

present in the five genera mentioned. The septa and septo-costae

are also unusually thin and comparatively few in number for mem-
bers of this family, and there is but a slight thickening of the septa

in the vicinity of the walls. The condition of the upper edges of

the septa is not well shown in the specimen, but the septa are lightly

dentate and lack pali or paliform lobes such as are found in

Cyathomorpha and Oulastrea. Diploastr^ea has strong septal teeth

or notches, but lacks pali. BrachyphylUa has numerous septa, which

unite or fuse inwardly, and a well-developed columella.

PRODIPLOASTREA SCHINDEWOLFI, new species

Plate 4, Figures 21, 22

Descr^ption\.—Corallum subspherical, pedunculate. Corallites

cylindrical, projecting, united by confluent septo-costae and a thin

exotheca. On the surface between the corallites the septo-costae

are thin, wavering, with rounded beaded edges. The calices are

circular, bounded by a thin, well-defined, perforate synapticular

wall, rather deep, crateriform, witli an average diameter of 3.5 mm,
although they may be as small as 2.5 mm. They are but slightly

elevated above the intercorallite areas on the upper surface of the

corallum, becoming higher on the sides and toward the base, the

average distance between them being 3.25 mm. The septal arrange-

ment is irregular, there being 24 to 32 septa, depending on the size

of the corallite. They are thin, laminar, imperforate, regularly

alternating in length so that half of them extend nearly to the center

of the corallite, slightly exsert, lightly dentate on their upper mar-
gins, which descend rapidly to the bottom of the calice. There is no
true columella, although the inner edges of a few of the larger septa

may meet to form a straggly parietal axis. Endotheca scarce.

Synapticulae well developed only near the wall. Exotheca well

developed.

Holotype.—V.S.'^.M. no. 74476.

Occwrrence.—In the limestone of the Upper Cretaceous in the

Cambridge-Catadupa railway cut (Trechmann collection).
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Family ACROPORIDAE Verrill

Genus MULTICOLUMNASTRAEA Vaughan, 1899

MULTICOLUMNASTRAEA CYATHIFORMIS (Duncan)

Heliastraea exsculpta Duncan (non Reuss), in Duncan and Wall, 1865, pp. 7,

8, 11; 1868, p. 24.

Heliastraea cyathiformis Duncan, in Duncan and Wall, 1865, pp. 7, 8, pi. 1,

figs, la, b; 1868, p. 24.

Multicolumnastraea cyathiformis Vaughan, 1899, p. 236, pi. 38, fig. 1; 1919,

pp. 194, 486.—Felix, 1925, pp. 252-253.

Occwrrence.—In the riidistid limestone in the Logie Green section,

Jamaica (Trechmann collection).

Remarks.—One very poorly preserved specimen from the Trech-

mann collection is referred to this species. It is a low-branching

corallum with short stubby branches, which are usually compressed,

with average diameters of 8 by 10 mm, closely packed together.

The corallites are somewhat smaller than in the specimens described

by Vaughan. Vaughan gives an average diameter of 2 mm, whereas

in the specimen examined by the author they are rarely more than

1.25 mm. The intercorallite areas are crossed by the septo-costae

when the corallites are close together; when they are distant the

costae merge into a porous, reticulated coenenchyme.

Gerth (1928, p. 3) has described a species of this genus, M. parvula,

from the Upper Cretaceous of Curasao, which has calices not over

1 mm in diameter.

Vaughan (1919, p. 486) states that MuLticolirnivriastraea is very

close to Actinmns, the main point of distinction being the presence

of several coarse columellar tubercles in the former.

Family PORITIDAE Dana

Genus GONIOPORA Blainville, 1830

GONIOPORA REUSSIANA (Duncan)

Plate 4, Figitrk IS ; Plai"e 5, Figurks 4, 5

Pontes reussiana Duncan, in Duncan and Wall, 1865, p. 8, pi. 1, fig. 2 ; 1868,

p. 25.—Vaughan, 1899, p. 249.

Ooniopora Jamaica^ 1 Beenard, 1906, p. 159.

Plesiotype.—VS.'^M. no. 74490.

Occurrence.—In the Upper Cretaceous limestones in the Cam-
bridge-Catadupa railway cut, Jamaica (Trechmann collection).

Reinarks.—One specimen from the Trechmann collection is a

good example of this poorly known species. The form of the coral-

lum and size of the calices agree well with Duncan's description.
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Vaiighan (1899), after repeating Duncan's original description,

adds

:

The usual number of cycles of septa is three; the arrangemeut into cycles

does not appear perfectly regular and unifonn, so Duncan's figures must be used

•with a qualification. In the best preserved portions there Is no granulate

area on the summit of the wall between the ends of the septa. Apparently

the upper edge of the wall is acute in perfect material. Diameter of the calices

2.5 to 4 mm ; the usual diameter is slightly less than 3 mm. The specimen

does not permit the details of the pali ( ?) to be made out. It seems quite

proliablo that the species is a Litharaea, and not Pontes.

Bernard in his discussion (1906) adds practically nothing to our

knowledge of this species, but questions whether the supposed type

in the Museum of the Geological Society of London is the same as

the specimen figured and described by Duncan in 1865, adding (p.

160) :
" There is not a character in the drawing [Duncan's] which

agrees in the remotest with the calices of the specimen."

Details regarding the structure of this species can now be added
from tlie well-preserved specimen in the Trechmann collection. The
walls between the calices, where they are acute, are marked by a

single row of granulations, but where there is some separation, the

walls are rounded and may have 2 to 4 rows of granules. The septa

are almost always 20 in number, arranged in a modification of the

ty])ical septal formula of the recent members of the genus that have
"24 septa, as it is given by Bernard (1903, p. 21) ; this is best ex-

plained by plate 5, figures 4 and 5, representing the formulas of

recent Goriiopora and G. reussiana. There are three trabecular ele-

ments between the wall and a palus. There are five tubercular pali.

The columella consists of a single tubercle surrounded below the

floor of the calice by a ring of synapticulae uniting the palar tra-

beculae. The under surface of the corallum, where exposed by the

superposed, laminar growth layers, is covered by a thin epitheca.

Measurements.—The diameters of the branches of the specimen

are 12 by 15, 11 by 13, and 11 by 15 mm.

GONIOPORA TRECHMANNI, new speci€i

Platk 3, FiGXJBES 16, 17

Desa^ptlon..—Corallum massive, with a flat or concave base, grow-
ing upward by the addition of superimposed layers into a hemi-

spherical or subspherical mass. The corallites average 1.8 mm in

diameter and are embedded in a porous reticulate coenenchyme 0.5

to 1.5 mm apart. There is no definite corallite wall, and the outer

ends of the septa merge with the coenenchyme. The calices are

polygonal in outline, of moderate depth, bounded by a rounded
reticular intercalicular ridge. The septa are well developed, always
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CORALS FROM THE TRECHMANN AND MATLEY COLLECTIONS-
FROM THE MIDDLE EOCENE YELLOW LIMESTONE OF JAMAICA

Family SERIATOPORIDAE Milne Edwards and Haime

Genus STYLOPHORA Schweigger, 1819

STYLOPHORA CAMBRIDGENSIS, new species

Plate 4, Figures 3, 4

Description.—Corallum branching, basal portion unknown.

Branches small, compressed or cylindrical. Calices small, superfi-

cial, ranging in diameter from 0.75 mm in the younger ones to 1 mm
in older calices, spaced 0.25 to 0.5 mm apart. Septa, 12 in number,,

the six primaries distinct, well developed, extending to the columella,

equal in size, and often exsert above the calicular margins; second-

aries very short or rudimentary, present as mere ridges in the

younger corallites. The columella is small, styliform, tubercular, not

attaining the same height as the upper margins of the primary septa.

The coenenchyme is dense, its surface covered with small tubercular

granulations, which may be so arranged as to form an indistinct

median ridge. The size of the branches varies from a diameter of

6.5 mm, in the more cylindrical ones, to 6 by 10 and 9 by 11 mm, in

the more compressed ones.

Type.—\].S.'^M. no. 44283.

OcGwn^ence.—The five specimens come from the Yellow limestone

in the Cambridge district (Trechmann collection).

Remarks.—This species is closely related to S. compressa Duncan

(1873, p. 551), a species occurring in the upper Eocene of St. Bar-

tholomew, and may be possibly only a variety, but the more closely

set, nonsalient calices, separated by a more strongly granular coenen-

chyme with a faint median ridge, appear sufficient to separate this

Jamaican form.

Duncan (1865, p. 8) identified a Stylophora from the Richmond
beds of Port Maria with S. contorta (Leymerie), a European species,

which might be the same as the present species, but it is certainly

not identical with Leymerie's species as it is described by Milne

Edwards and Haime (1857, p. 135). Duncan's specimen might also

be identical with our Stylophora species a, which comes from the

same horizon at the same locality.

94
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Family ASTROCOENIIDAE Koby

Genus ASTROCOENIA Milne Edwards and Haime, 1848

ASTROCOENIA JAMAICAENSIS, new species

Plate 4, Figure 12

Description.—Corallum more or less massive, upper surface irregu-

larly convex, sending up short protuberances. Corallites polygonal,

closely fused by their walls in the lower part of the corallum, but

often becoming slightly separated and cylindrical on the apices of

the protuberances. Calices shallow, polygonal or circular in shape,

separated by the fused corallite walls on which the upper ends of

the septa of adjoining calices meet, producing low granulations or

spines. Septa, 20 in number; 10 much larger than the rest and

extending to the columella, the others more or less rudimentary.

They are slightly granulate laterally, and the upper margins, which

slope at first gently, then abruptly, toward the columella, are very

lightly dentate. The columella is styliform, appearing in the bottom

of the calice as a round or slightly compressed tubercle.

Dissepmients sparsely developed.

Measurements.—As follows

:

Specimen
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Species of Astrocoenia
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Specimen
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theca. Wall indistinct, perforate, and synapticulate. Septa nu-

merous, thin, imperforate, in five complete cycles and part of the

sixth, the fifth and sixth cycles often uniting, the rest free at their

inner ends, their upper margins with prominent dentations and their

sides granulate, united by numerous synapticulae. The septa of the

first two cycles are equal, more prominent than the rest in the calice,

their inner ends sometimes uniting in the center.

Measurements.—The specimen measures : Height, 6.5 mm ; diam-

eters, 9.25 by 10.5 mm ; depth of calice, 3.25 mm.
Specimen.—V.^.'^M. no. 44288.

Occurrence.—In the Yellow limestone on the bridle trail near

Whitney Valley, \y^ miles from Peace River, Clarendon Parish,

Jamaica (Matley collection).

Remarks.—The preceding is a description of a small coral occur-

ring with Eupsammia cla7'endo?iensis in the Peace River district and

of which there is one specimen in the Matley collection. It prob-

ably represents a new species, but owing to the lack of other and

more satisfactory specimens, it is not now named. It is distin-

guished from the other species of this genus occurring in the Eocene

of the West Indian region by its relatively broad, low shape and

deep calice; most of the species of the genus are taller, more cylin-

drical forms, except A. cyclolifes (Duncan) of the upper Eocene of

St. Bartholomew, which is much broader and flatter. A. antUlarum

(Duncan) approaches the Jamaican form but has a more compressed

corallum.

Genus TROCHOSERIS Milne Edwards and Haime, 1849

TROCHOSERIS (?) species

Description.—Corallum simple, apparently free, with a broad, sub-

cylindrical, slightly convex base, becoming compressed and elliptical

in outline but not flaring outward near the calice. Wall apparent-

ly solid. Costae not preserved in the specimen. Calice superficial,

with a long, narrow, shallow fossette. Septa, about 200 in number,

strongly exsert, imperforate, unequal, laterally granulate, upper
margins not preserved. The first four cycles are equal, much
thicker than the rest, and extending to the center. Those of the

fifth cycle also extend to the center. The remaining septa are thin

and extend one-third to two-thirds of the distance to the columella.

Columella thin, lamellate, spongy, papillate on top, not prominent
in the fossette. Synapticulae well developed, abundant. Endo-
thecal dissepiments developed in the vicinity of the wall.

Measurements.—The specimen measures : Height, 34 mm ; basal

diameters, 40 by 45 mm ; calicular diameters, 30 by 59 mm.
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Specimen.—U.S.l^M. no. 44289.

Occnn^ence.—Probably from the Yellow limestone at Williams-

field, St, James Parish, Jamaica (Matley collection).

Beniarks.—This specimen very likely represents a new species but

it is in very poor condition as a result of much surface wear, which

has almost destroyed the wall and has obliterated the upper mar-

gins of the septa. The generic affinities are doubtful until better

specimens can be found.

Family EUPSAMMIDAE Milne Edwards and Haime

Genus EUPSAMMIA Milne Edwards and Haime, 1848

EUPSAMMIA CLARENDONENSIS, new species

Plate 4, Figukes 6, 7 ; Plate 5, Figure 6

Descnption.—Corallum simple, free, small, short, turbinate or

subhemispherical, with a shallow, slightly elliptical calice and a

nipple-shaped scar of early attachment at the base. The exterior is

not well shown by either of the specimens, but no epitheca appears

to have been present. The wall is porous, synapticulate, and of some
thickness. The septa are imperforate and laminar, with a few scat-

tered pores. Their arrangement is characteristic of the Eupsam-
mids, the septa of the first two cycles being free and straight, extend-

ing to the center; the septa of the fourth cycle fusing to the third

cycle near the columella, producing a delta-shaped group of septa;

and the fifth cycle fusing to the fourth. About three-fourths of the

sixth cycle is developed. The columella is well developed, spongy,

and joined to the inner ends of the first three cycles of septa. The
distal ends of the septa are lost in the synapticular tangle of the

wall. The synapticulae are well developed and are most abundant
near the wall. There are no dissepiments.

Measureinents.—As follows

:

Specimen

1 (type)

2 (paratype)-

Height

Mm
6.5

6.5

Diameters

Mm
10.5 by 12

9 by 10

Type.—U.^.'^M. no. 44290.

Paratype.—U.^.'^M. no. 44291.

Occurrence.—In the Yellow limestone on Peace Kiver, Clarendon
Parish (type specimen)

; and on the bridle trail near Whitney
Valley, ll^ miles from Peace River, Clarendon Parish (Matley

collection).
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Remarks.—This species is readily distinguished by the low sub-

hemispherical corallum with a small point of early attachment and

by the septal arrangement. The only American species to which

it might be related is E. conradi Vaughan (1900b, p. 183) from the

upper Eocene of Virginia and Mississippi, which has a much
thicker wall and four cycles of septa.

Family ACROPORIDAE Verriil

Genus DENDRACIS Milne Edwards and Haime, 1849

DENDRACIS CANTABRIGIENSIS Vaughan

Dendracis cantahrigiensls Vattghan, 1899, p. 248, pi. 41, figs. 3, 5, 6 {non 4) ;

1919, p. 194.—Fexix, 1925, p. 2GS.

Occurrence.—Specimen 1 is from the Yellow limestone at Spring

Mount; specimens 2 and 3 are from the same formation in the

Cambridge district, Jamaica (Trechmann collection).

Remarks.—Two small fragments and a small block containing

several fragments, all from the Trechmann collection, have been

identified by Dr. Vaughan wath his species. There are no notable

departures from his published description.

Measurements.—As follows

:

Specimen
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ways 24 in number, forming three complete cycles. The septa of

the first cycle are free, extending nearly to columella, two larger

ones lying in the same plane and dividing the corallite. The inner

ends of the third cycle fuse near or at the inner ends of the second

cycle, which is equal in length to the first. The full number of pali

is 12, arranged in two crowns, but several of them may be missing.

The interseptal loculi are open. The columella is styliform, well

developed, often slightly compressed in the same plane as that of

the two directive septa.

Measuremen ts.—As follows

:

Specimen

1 (type)

2 (paratj'pe).

Length

Mm
114.5

76

Width

Mm

Maximum
height

Mm

Type.—SJ.S.'^M. no. 41294.

Occurrence.—Both specimens are from the Velates schmiedeliana

bed of the Yellow limestone at Spring Mount, Jamaica (Trechmann

collection).

Remarks.—This species may be distinguished from A. alabainiensis

(Vaughan) (1900b, p. 194; 1919, p. 486) (middle Oligocene), to

which it is probably related, by the presence of three complete cycles

of septa and styliform columella,^, alabaimensis having but 20 septa

and a columella composed of septal processes.

ACTINACIS EARRETTI, new species

Plate 4, Figures 1, 2

Description.—Corallum branching, basal portion unknown, the

branches compressed and blunt. The average thickness is 6 mm,
and the width varies from 7 to 8 mm. The type represents a branch

that bifurcates 32 mm from the lower extremity, and each of the

branches thus produced again divides. The corallites are small,

not more than 1 mm in diameter, slightly projecting, and separated

by less than their own diameter of coenenchyme. The coenenchyme

is perforate, synapticulae uniting the perforate septo-costae to form
a porous reticulum. Corallite walls very little developed, a few

synapticulae forming a peripheral ring by uniting the swollen outer

ends of the septa. Between the wall and the surrounding coenen-

chjaiie is an interspace traversed by nothing except a very few

trabecular expansions uniting the septa and septo-costae. The full

number of septa is 24, arranged in three complete cycles as in A.
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saivkinsi, except that 4 to 8 of them may be lacking in some calices.

They are short, tapering rapidly from a considerable thickness at

the wall to a fine inner edge. Those of the first cycle are equal

and free and end in a crown of pali around the columella. The sec-

ond cycle is joined near the inner ends by the third cycle and ter-

minates in a second crown of pali just outside the first. The
columella is a small columnar style in the center of the corallite.

Ty^e.—U.S.N.M. no. 44295.

OccutTence.—In the Yellow limestone in the Cambridge district,

Jamaica (Trechmann collection).

ReTTiarks.—This species is distinguished from A. sawkhisi, with
which it occurs, by its smaller corallites, by the narrow space around
the corallites, and by the subnormal number of septa in many of the

corallites. Its branching rather than massive growth-form is also

a distinction.

Genus ASTREOPORA Blainville, 1830

ASTREOPORA WALLI, new species

Plate 4, Figure 13

Description.—Corallum forming branches, which may be more or

less palmate in form. Palmate portions about 10 mm thick. The
basal part of one branch measures about 11 by 21 mm. The calices

are not preserved in the specimens. The corallites are cylindrical or

slightly compressed, averaging 1 mm in diameter, spaced about 0.3

mm apart. The septa are usually 6 in number, but a fcAv rudi-

mentary ones may also be developed. They are short, rarely extend-

ing more than halfway to the center of the corallite. At the periph-

ery they are expanded to form the corallite wall, which is irregularly

perforate. Septo-costae are present, corresponding to the septa, but

not much developed and nonconfluent. There is no columella.

Uniting the corallites are numerous irregular perforate tabulae

forming a loose coenenchyme.

Type.—U.^.'^M. no. 44296.

Occurrence.—In the Yellow limestone in the Cambridge district,

Jamaica (Trechmann collection).

Reinarks.—This is the first species of Astrcopora to be described

from the Eocene of the West Indian region, although several have

been noted from the Oligocene by Vaughan. It is distinguished

from these later species by the smaller size of the corallites Ughter

coenenchyme, and lack of a columella.



FOSSIL CORALS FROM WEST INDIES WELLS 103

Family PORITIDAE Dana

Genus GONIARAEA d'Oibigny, 1849

GONIARAEA CHRISTIANIAENSIS, new species

PL.\.TE 4, FiGUKE 11

Description.—The type is a small distal fragment of a branch

measuring 17.5 mm in length and 4 mm in diameter. The calices are

diamond shaped, shallow, looking upward toward the tip of the

branch, and measuring 4 mm on the long diameter parallel to the

axis of the branch and 2.75 mm on the shorter. The walls are thin,

with acute upper edges. The septa number 12, all reaching to the

columella. The columella is small, styliform, and much thickened

below the calice. No pali can be discerned. The structure of the

septa is obscure, but a section across one end of the branch shows

them to be perforate.

ry/?e.—U.S.N.M. no. 44297.

Occurrence.—In the Yellow limestone of the Christiania district,

Manchester, Jamaica (Matley collection).

R-eriiarks.—This species is very close to G. clinactin<i (Michelotti)

of the middle Oligocene of Monte Grumi, specimens of which are

in the National Museum, the only observable difference being in the

sUghtly larger calices of the Jamaican form.

The single poorly preserved specimen upon which the species is

based does not show the characters of the form so well as could be

desired. The normal shape of the calices, that is, of the calices on

the thicker main branches of the corallum, is probably not diamond
shaped, but hexagonal or pentagonal, if we may judge from G.

clinactina.

CORALS FROM THE TRECHMANN AND ROMANES COLLECTIONS
FROM THE SCOTLAND BEDS OF BARBADOS

Seven specimens of corals were collected by Dr. C. T. Trechmann
from a fossiliferous conglomerate band (evidently Bed " b " of

Trechmann's 1925 paper) in the Scotland beds of the Island of

Barbados, British West Indies. These were submitted to Dr. T. W.
Vaughan for determination and by him turned over to the author for

description. The material from the Romanes collection consists of

four specimens—three of Madracis decactis (Lyman) and one of

Trochocyathus sp. All the specimens are fragmentary, and, while

at least tAvo new species are represented and possibly a third, none

has been described as such.

The Scotland beds have been the subject of a paper by Dr. Trech-

mann (1925) in which he has tentatively established them as being
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of middle or upper Eocene age, A still more recent paper by Dr.

Matley (1932) considers the question of the age of these beds, and,

after a summary of the evidence offered by various authorities, gives

them an upper Eocene age. He lists the following preliminary

determination of the corals by Dr. Vaughan

:

AsterosmiJia cf. hilli Vaughan.

Steplianocoenia (?) sp.

Madracis (?) sp.

Pavona sp.

(The Stephanocoenia ? sp. is discussed in the present notes as

Madracis decactis.) He mentions also that R. B. Newton deter-

mined the coral genera Paracyathus and Astrocoenia in the Romanes
collection. (In the present notes the Paracyathus is considered as

Trochocyathus and thQ Astrocoenia as Madracis decactis.)

Though it is not the purpose here to enter any controversy regard-

ing the age of the Scotland beds, the evidence given by these small

collections of corals indicates an age younger than Eocene, perhaps

early Miocene.

Geims MADRACIS Milne Edwards and Haime, 1849

MADRACIS DECACTIS (Lyman)

Plate 4, Figukr 16

Astraea decactis Lyman, 1859, p. 2G0.

Madracis decactis Veuuill, 1SG4, p. 45.

—

Gregory, 1895, p. 258, fiii. 1.

^'^pecimens.—V.S.'NM. no. 44301; Brit. Mus. (N.H.) nos. R29689,

R29G90, R29691.

Occurrence.—In a conglomerate band in the Scotland beds on the

Spa Estate, 2 miles southwest of Bissex Hill, Barbados (Trechmann
and Romanes collections).

Beinarks.—Seven specimens are referred to this species. The
calicular surface is not preserved in any specimen, but the internal

structure corresponds exactly to that of specimens from the Miocene

of the Dominican Republic in the National Museum. The corallites

average 1.5 mm in diameter and are closely packed together. There

are 10 well-developed septa that reach the columella and 10 rudi-

mentary septa that appear on the interior of the corallites as spines

projecting into the corallite cavity. The dissepiments are well de-

veloped and horizontal. The specimens represent fragments from

larger coralla.

M. decactis ranges from Miocene * to Recent.

M^aughan and Woodrln^', 1921, pp. 90, WV.l, 152, 157 (Miocene); p. 1G7 (I'lcistocene).



FOSSIL CORALS FROM WEST INDIES WELLS 105

MADRACIS (?) species

Plate 4, Figures 14, 15

Description.—A fragmentary specimen is doubtfully placed in this

genus. The branch is about G.5 mm in diameter and is marked by

what appears to be an axial corallite, a feature not present in

Madracis. The calices are shallow, widely separated, and not pro-

jecting, except the axial corallites, which occupy the tops of conical

protrusions indicating the formation of a new branch. Their diam-

eter varies from 1.8 mm to 2 mm. There are 10 well-developed

septa, which join the broad styliform columella. Between them are

10 very rudimentary septa. The surface of the coenenchyme between

the corallites is not costulate but finely striate and granulate. The

coenenchyme is very dense to a depth of 0.75 mm, the interior of

the branch being cellular or open in the region of the axial corallite.

Spccim.en.—U.S.'^M. no. 44302.

Occurrence.—In a conglomerate band in the Scotland beds in the

Spa Estate, 2 miles southwest of Bissex Hill, Barbados (Trechmann

collection).

Remarks.—It is unfortunate that the single specimen of this inter-

esting form is not more complete, because the apparent presence of

an axial corallite separates it from the genera of the Seriatoporidae,

the rest of the characters linking it to Madracis. If the axial coral-

lite is really present it would indicate a new genus bearing approxi-

mately the same relation to Madracis as Archohelia does to Oculina.

Trenchmann's Siylocoenia (?) sp. (1925, pi. 24, fig. 47) appears to

be a Madracis, but his figure is not clear enough to identify the

species.

Genus TROCHOCYATHUS Milne Edwards and Haime, 1848

TROCHOCYATHUS (?) species

Specimen.—Bvii. Mus. (N.H.) no. R29CS8.

Occurrence.—In a conglomerate band in the Scotland beds on the

Spa Estate, 2 miles southv/est of Bissex Hill, Barbados (Eomanes

collection).

Remarks.—One specimen, placed doubtfully in this genus, is a

portion of a conical corallum of a caryophyllid coral that has lost

both calice and base. The exterior is worn away. The septa number

40 and appear to alternate regularly in size. The longer ones bear

pali, which form two crowns around the columella. The columella

is well developed and fascicular.

It is not unlikely that this is a species of Paracyathus, but the lack

of a basal portion of the specimen prevents the settling of this point.

Paracyathus henekeni Duncan (18G3, p. 426) of the lower Miocene

of San Domingo is a much smaller species.
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Genus ASTEROSMILIA Duncan, 1867

ASTEROSMILIA species cf. A. HILLI Vaughan. 1919

Specimen.—U.S.lHiM. no. 44303.

Occurrence.—In a conglomerate band in the Scotland beds on the

Spa Estate, 2 miles southwest of Bissex Hill, Barbados (Trech-

mann collection).

ReTncorks.—One specimen is placed in affinity with this species.

The onl}^ differences between it and typical specimens from the

Dominican Republic are that the wall is somewdiat thicker and the

costae more regularly alternating in size in the Barbados specimen.

A. Idlli Vaughan (1919, p. 355) occurs in the Miocene of Costa

Rica, Jamaica, and the Dominican Republic.

Genus PAVONA Lamarck, 1801

PAVONA species

Plate 4, Figure 17

Description.—The specimen is a single much-worn fragment of

a unifacial frond, measuring 20 by 25 by 12 mm. The noncalicular

surface bears alternating costae numbering 8 to 10 in a space of

2 mm. The worn calicular surface bears scattered calices, which

range from 1.5 to 2 mm in diameter, separated by a distance of 3.5

to 4 mm between centers, united by regularly alternating septo-

costae. The centers are circumscribed by a ring of strongly de-

veloped synapticulae separating them from the intercorallite areas.

Within the calices there are from 20 to 24 septa, about 10 of which

extend to the columella. The columella is trabecular, formed by

the fused inner ends of the longer septa.

Specimen.— {J.^.'H.M. no. 44304.

Occurrence.—In a conglomerate band in the Scotland beds on the

Spa Estate, 2 miles southwest of Bissex Hill, Barbados (Trechmann

collection).

Remarks.—This specimen probably represents a new species of

Pavona., but the material is too scanty for further treatment. P.

panamensis Vaughan, from the upper Oligocene of the Canal Zone,

differs by having larger calices in definite series with subequal,

larger septo-costae. P. pennyi Vaughan, from the Miocene of

Trinidad, has larger calices with fewer main septa and a larger

total number of septa as well as a compressed styliform columella.

Pavona occurs in the upper Oligocene and Miocene of the Carib-

bean region and is living in the Indo-Pacific.
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EXPLANATION OF PLATES

Plate 2

Figures 1, 2. Diplaraca (?) holtonae, new species: 1, Calicular siu'face of

type ; 2, lateral view of type. X 1.

3, 4. RhaMophyllio, qitaylei, new species: 3, Lateral view of para-

type ; 4, calice of type. X 1.

5, 6. Trochoci/athus matleyi, new species: 5, Lateral view of type,

X 4 ; 6, lateral view of type, X 1.

7, 8. Dlchocoenlu treclimannl, new species: 7, Corallum of type, X 1;

8, calices of type, X 2.

9, 10. Trochoseris catad'upensis Vaughan: 9, Calice of large specimen;

10, lateral view of same. X 1.

11, 12. Centrastrea hilli, new species : 11, Calicular .surface of holotype,

X 4 ; 12, calicular surface of holotype, X 1.

Plate 3

1-4. CycloUtes jamaicacnsis, new species: 1, Calicular view of type;

2, basal view of type; 3, lateral view of type; 4, lateral view

of paratype. X 1.

5-10. Paracycloseris elizahethae, new genus and species: 5, Calicular

view of type, X 1 ; 6, basal view of type, X 1 ; 7, lateral view
of type, X 1 ; 8, lateral view of paratype, X 1 ; 9, calicular

view of paratype, X 1 ; 10, calicular view of type, X 2.

11-13. Vaughanoseris catadupensiH, new genus and species: 11, Calic-

ular view of type; 12, basal view of type; 13, lateral view

of type. X 1.

14,15. Synastrea (?) adkinsi, new species: 14, Calices of holotype,

X 2 ; 15, corallum of holotype, X 1.

16, 17. Goniopora trechmanni, new species : 16, Calicular surface of

paratype, X 4 ; 17, corallum of paratype, X 1.
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Plate 4

Eocene

1,2. Actinacis harretti, new species: 1, Corallum of type, X 1 ; 2, transverse

section of corallites of type, X 4.

3,4. Stylophora cam'bridgcnsis, new species: 3, Corallum of type, X 1 ; 4,

calices of type, X 4.

5. Actinacis sawkinsi, new species : Transverse section of corallites of type.

X 4.

6,7. Eupsammia clarcndonensis, new species: 6, Calicular view of type; 7,

lateral view of tyi^e. X 1.

8-10. Antilloseris (?) sp. : 8, Calicular view, X 2; 9, calicular view, X 1 ; 10,

lateral view, X 1.

11. Goniaraea christianiaensis, new species : Holotype. X 2.

12. Astrocoenia jamaicaensis, new species : Calices of type. X 2.

13. Astreopora loalli, new species : Transverse section of corallites. X 4.

Tertiary

14,15. Madracis (?) sp. : 14, Fragment of corallum, X 2; 15, fragment of

corallum, X 1.

16. Madracis decactis (Lyman) : Worn fragment of corallum. X 1.

17. Pavona sp. : Worn calicular surface. X 2.

Cretaceous

18. Goniopora reussiana (Duncan) : Calices. X 4.

19, 20. Farioscris anomalos, new genus and species : 19, Corallum of liolotype,

X 1 ; 20, calices of holotype, X 2.

21, 22. Prodiploastrea schindewolfi, new genus and species : 21, Calices of holo-

type, X2; 22, corallum of holotype, X 1.

Plate 5

1. Paracycloseris elisabethae, new genus and species: Diagram of septal

arrangement. X 4.

2. Fungia (Cycloseris) patella (Ellis and Solander) : Diagram of septal

arrangement (seventh cycle not shown). X 3.

3. Vaughanoseris catadupcnsis, new genus and species : Transverse section.

X 3.

4. Goniopora reussiana (Duncan) : Diagram of septal formula.

5. Typical Goniopora: Diagram of septal formula. (After Bernard, 1903.)

6. Eupsammia clarendonensis, new species: Transverse section of paratype

showing septal arrangement. X 8.

7. Actinacis sawkinsi, new species: Diagram of septal and palar arrange-

ment. X 15.
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Among the fossil remains of late Pliocene mammals from lake

deposits near Hagerman in southern Idaho are a nmnber of speci-

mens representing leporid types. Three distinct species are recog-

nized, two of which are referred to the genus Hypolagus. The third

may represent Alilepus, a lagomorph previously known from the

Neocene of Asia, Comprising the material are a well-preserved

skull with the atlas and right ramus of the mandible associated,

four fragmentary jaws, an assortment of isolated teeth, and a few
limb bones. The greater part of the National Museum material was
collected by Elmer Cook, of Hagerman, from various localities south

of the Plesippus shoshonensis quarry, A few specimens, however,

including the Alilepus'i jaw, were encountered in the quarry during

operations there by Smithsonian Institution parties,

A third species of Hypolagus is represented in collections made
by an expedition from the California Institute of Technology at a

locality near Grand View in southwestern Idaho, The fauna from
Grand View is not identical with that from Hagerman, and although

the difference may be attributed to the geographic separation of the

localities, it seems likely that the two are of slightly different age.

Presumably, the Grand View occurrence is of later date. The
Grand View lagomorph material was loaned to me for study through

the kindness of Dr. Chester Stock.

72738—34 111
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Upper Pliocene lagomorphs are relatively little known, and hereto-

fore the occurrence of these forms in the Idaho beds has not been

recorded. The number of species here recognized is noteworthy, a

diversity approaching that of the rabbits and hares now living in

southern Idaho. The recent fauna in the vicinity of Hagerman
includes the white-tailed and black-tailed jack rabbits {Lcpus town-

sendii townsendii and L. californictts deserticola) , the sage cottontail

{Sylvilagus nuttalli grangeri) , and the pigmy rabbit {Brachylagus

idahoensis) . To the north, in the mountainous portion of the State,

are found the snow-shoe rabbit {Lepus hairdii hairdii) and the pika

(Ochotona princeps lemhi). A second pika {Ochotona schisticeps

goldmani) is recorded from the lava beds to the northeast of Hager-

O^v^O

a 6
FiGDRE 1.

—

Hypolagus, near vetus (Kellogg) : a. Fragment of

right ramus of mandible (U.S.N.M. no. 12620) ; 6, fragment of

right ramus of mandible (U.S.N.M. no. 12621). Lateral views

X 1, occlusal views X 2. Hagerman lake beds, Upper Plio-

cene, Idaho.

man. A marked diversity of lagomorphs is also found to the south

in the Basin and Kange province.

Drawings for all the figures herein were made by Sydney Prentice.

HYPOLAGUS. near VETUS (Kellogg) i

Figure 1

Three fragmentary mandibles, a number of isolated teeth, and a

few limb bones from the vicinity of Hagerman, Idaho, are recognized

as belonging to a species near, or possibly identical with, Hypolagus

vetus. H. vetus is the type species and was originally described from

the Pliocene beds at Thousand Creek in northwestern Nevada, It

appears likely that the Hagerman material is specifically distinct

from the form occurring in the earlier Pliocene beds of Nevada, but

the few differences observed in the incomplete material at hand do

not warrant recognizing a distinct form.

1 Kellogg, L., Univ. California Publ. Bull. Dept. Geol., vol. 5. pp. 436-437. 1910; see

also Dice, L. R., Univ. California Publ. Bull. Dept. Geol., vol. 10, pp. 181-182, 1917.
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Comparison between the Hagerman specimens and topotype ma-

terial of n. vet'us in the collections of the California Institute of

Technology shows the Idaho form to be very nearly the same size as

H. vetus, comparable in this respect with specimens of Lepus town-

sendii. Two of the

jaw portions appear

to be somewhat more
robust than in H.
vetus and in U.S.N.M.
no. 12G20 (fig. 1«);

the lower tooth row
is slightly longer and

the individual teeth

relatively a little
wider. Moreover,

several of the third

lower premolars,
though similar in pat-

tern to those of H.
vetus, are a little

larger and somewhat
more rounded antero-

internally, giving the

anterior portion o f

the tooth a relatively

greater width. Two
isolated P^ from near

Hagerman show a

deep anterior re-

entrant enamel fold

directed postero-exter-

n a 1 1 y and a much
shallower groove ex-

ternal to this, much
as in n. vetus. The
upper molariform
teeth are similar to

those in the Nevada
specimens.

The Hagerman form appears somewhat more advanced than the

Thousand Creek Eypolagus vetus, as suggested by the slightly

greater relative width of the lower teeth in one of the jaws and per-

haps by the greater average robustness of the jaws of the Idaho form.

In all probability a single line of descent is represented, the Middle

Pliocene form in Nevada giving rise to the larger of the late Plio-

FiGunB 2.

—

Hypolagus limnetus, new species : SkuH
and mandible, type specimen (U.S.N.M. no. 12619) ;

dorsal, v€utral, and lateral views of skull and
lateral view of right ramus (reversed) of mandi-
ble ; X 1. Hagerman lake beds, Upper Pliocene,

Idaho.
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cene types occurring at Hagerman, As to "whether this line led to

any of the large species of LepU'S there is no certaint5^ As yet no

types have been described from the Pliocene or Pleistocene of North

America clearly bridging the seemingly trivial, yet apparently per-

sistent, dental characters cited by Dice as distinguishing Hypolagus

from Lepus and SylvUagus. Moreover, it is interesting to note that

fossil materials recognized as including both Hypolagus and Lepvs

have been found in an early Pleistocene occurrence at Anita, Ariz.^

HYPOLAGUS LIMNETUS. new species

FiGUEES 2, 3

Type.—Skull, right ramus of mandible, and atlas, TJ.S.N.M. no.

12619.

Locality.—T. 7 S., H. 13 E., about 2 miles south of the Plesippus

quarry, near Hagerman, Idaho.

Horizon.—Hagerman lake beds.

Specific characters.—Size near that of Sylvilagus nuttalli grangen^

much smaller than Hypolagus vetus. Rostrum relatively short and

cranial portion elongate. Cranium shallower posteriorly and less

depressed with respect to the rostrum than in S. nuttalli grangeH.

Posterior nasal opening dorsoventrally deep and transversely con-

stricted. Bullae very large. Basi-occipital narrow and elongate.

Teeth about equal in size to those of &. nuttalli grangeri. Anterior

upper incisors strongly recurved with anterior groove more nearly

median in position. P- with two unequal reentrant folds and P3 with

anterior external reentrant fold relatively deep.

Material.—The skull (fig. 2) belonging to the type is remarkably

well preserved and includes the entire dentition. However, the speci-

men lacks the nasals, parietals, the left and part of the right zygoma,

and the right bulla. The atlas and greater portion of the right ramus

of the mandible were found in position with the skull, the ramus

incomplete only in the region of the angle. In addition to the type a

few isolated teeth and some fragments of limb bones are recognized

as belonging to this species.

Description.—In size Hypolagus limnetus is only slightly smaller

than the sage cottontail {Sylvilagus nuttalli grangeri) now living

on the Snake River Plains, although considerably larger than the

pigmy rabbit {Brachylagus idalioensis) . Compared with the sage

cottontail the fossil skull has a relatively shorter rostrum and an

anteroposteriorly longer basicranial region. The cranial portion of

the skull is not so depressed posteriorly, and the supra-occipital is dis-

" nay, O. P., Proc. U. S. Nat. Mus., vol. 59. pp. 628-631, 1921 ; see also Dice. L. R,.

Papers Michisau Acad. Sci., Arts, and Letters, vol. IG, pp. 379-382. figs. 8-11. 1932.
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tinctly shorter dorsoventrally. The tympanic bulla is of consid-

erable size, much larger than in S. nuttalli grangeri and nearly as

large relatively as in B. idahoensis. The space between the bullae

is less than in the cottontail and the basi-occipital is about one-

fourth longer. The ectopterygoid fossae are about the same dis-

tance posterior to the cheek teeth as in S. nuttalli grangeri but much
farther forward from the foramen magnum, apparently because of

the greater inflation of the bullae. The posterior nasal opening is

relatively deep and distinctly narrower transversely than in Sylvi-

lagus^ much as in Rom^rolagus. The palatines form a more distinct

ledge or ridge inward from the posterior molars on each side than

in Sylvilagus. The palatines on either side of the nasal opening

are nearly parallel in the fossil, whereas in Sylvilagus the widest

portion of the opening is to the front, converging posteriorly. The
bony palate between the grinding teeth is short

as in Sylvilagus^ the palatal processes of the .-/ -!- ^ '^'^-

^

palatines being more reduced than in Rom- %£• . ^ -^

erolagus. Only a part of the right jugal is ^

preserved in the fossil, but this portion is a „

little deeper than in S. nuttalli grarigeri^ and ^^^v^,,^,^ ^.^
anteriorly the outward flare of the ventral sur- i

face is less pronounced. The postorbital proc-
^,^^^^^ s.-Hypoia-

esses are broken away, but on both sides the gus umnetus, new

length of the break is short, suggesting that 'P''^''= "' ^^"»
_

' f^*^ *^ supenor d e n t i-

the process consisted only of a backward-pro- tion ; h, right in-

jecting spur.
f*^"^'-

d"^«t/;o'^;
J fr< 1.

_ ^ ^ _
type specimen

The upper teeth in the fossil are nearly identi- (u.s.n.m. no.

cal in size with those in Sylvilamis nuttalli qran-
i26i9)

;

occlusal
if iJ J

_

views, X 2. Ha-
geri^ although the diastema between the incisors eerman lake beds,

and cheek teeth is much shorter. The principal \^^ll
'

Pliocene,

incisors are more recurved than in the cottontail,

and the groove on the anterior surface is more nearly median in posi-

tion. The small posterior incisors show no differences other than

being directed backward to a greater degree. The enamel pattern of

P^ (fig. 3a) differs from that in the recent Idaho cottontail in having

only two reentrant folds on the anterior surface. Both folds are

relatively shallow, the more lingual fold being the deeper. In S. nut-

talli grangeri there are three distinct anterior folds, the middle fold

being deeper than the others, and in addition there is a very shallow

groove near the external margin. The succeeding molariform teeth

in the fossil resemble very closely those in the cottontail. The
crenulated medial lingual folds in these teeth extend almost as far

externally as in S. nuttaUi grangeri.

The mandible shows about the same proportions as in Sylvi-

lagus nuttalli grangeri.., although the diastema between the incisor
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and P3 is a little shorter and the anterior surface of the ascending

ramus rises more steeply, placing the condyle slightly higher and

a little farther forward than in the living rabbit.

As is true in the upper dentition, the size of the lower teeth can be

closely matched in specimens of Sylvllagus nuftdlli grangeri. The
lower incisor shows a longer bevel, apparently accompanied by a

slightly more acute cutting edge; also the posterior surface of the

incisor does not show the slight longitudinal concavity or groove

commonl}^ present in S. nuUalli grangeri. P3 (fig. 3&) shows the

pattern ty]^ical of Hypolagus in which the posterior of the two
external reentrant folds extends only about halfway across the tooth,

there being no reentrant from the internal surface. The anterior

external fold, however, appears more deeply impressed than is usual

in Hypolagus. In SylviJagiis and Lepiis the posterior external re-

entrant fold extends nearly or entirely to the internal surface of

the tooth, and the anterior surface of the anterior column is com-

monly complicated by one or more shallow reentrant folds or grooves.

The molariform lower cheek teeth of the fossil show no important

characters distinguishing tliem from these teeth in the sage cottontail

of Idaho.

Comparison.—Hypolagus Jimmetus is distinctly smaller and less

robust than Hypolagus vet/us., or the large Hagerman form close to

H. vet us. The lower jaw is slenderer, shallower, and has teeth

about one-fourth smaller. The two enamel folds on the anterior

surface of P- are much shallower at the stage of wear observed than

in H. vetus, whereas the lingual reentrant folds on the upper molari-

form teeth appear somewhat more deeply impressed; also the an-

terior external fold on P3 appears to be deeper than in //. vetus.

Hypolagus edensis Frick,^ from the Eden Pliocene beds in south-

ern California, is apparently somewhat smaller than H. limnetus.

The anterior external enamel fold of P3 in H. edensis appears rather

deep, but is placed more nearly on the anterior surface of the tooth.

Also, the figures of the lower molariform teeth show them to be

more rounded internally than in 77. Um.netus.

HypoJagus hrowni (Hay)* from the early Pleistocene occurrence

at Anita, Coconino County, Ariz., is a small species, intermediate

in size between Hypolagus limnetus and Brachylagus idahoensis.

The anterior portion of a skull, U.S.N.M. no. 10197, of H. hrowni
shows few differences other than that of size from the skull of H.
limnetus. The u]:)per molariform teeth in the two species are similar,

although the median fold in each of the teeth appears somewhat more
crenulated in H. liinnetus. The lower jaw of H. hrowni is distinc-

tive in that the ascending ramus rises much less steeply than in H.

'Frifk, Childs, Univ. California Piibl. Bull. Dept. Geol., vol. 12, p. 348, figs. 52, 53, 1921.
* Hay, O. P., op. cit., pp. 630, 631, 1921 ; also Dice L. R., op. dt., 1932.
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limnetus, and the condyle is considerably lower and somewhat more
posterior in position. The first cheek tooth of H. hroumi is rather

distinctive and apparently shows some variation in the enamel
pattern between specimens. In three lower jaAvs tlie posterior ex-

ternal fold in P3 extends slightly more than halfway across the tooth

and near its inner extremity shows one to three plications. A fourth
specimen, that figured by Dice, shows an enamel lake near the lingual

side of P3, opposite the posterior external fold.

There is in the Anita collection a jaw portion exhibiting all cheek
teeth except M3, a specimen not examined hy Hay or by Dice since

the matrix has only just been removed. The jaw corresponds closely

in size with those recognized as Hyfolagus trowni^ but P3 is a little

larger and the posterior reentrant fold extends completely across

the tooth and is open internally. A short distance below the oc-

clusal surface, however, this fold is cut off internally. Also, there

is present a slight groove on the anterior surface. This specimen

may represent a species of SylvUagus or Lepus^ or possibly represent

an extreme variant of H. hrownl in which the teeth are perhaps at an

earlier stage of wear than in other specimens.

The lepores from the Miocene are in general of a more primitive

type than the Thousand Creek Hypolagus vetus and show a closer

approximation to the conditions seen in the John Day Archaeolagus

ennisianus. Species in this category include Archaeolagus? macro-

cephalus (Matthew )° and Archaeolagus? primigenius (Matthew)

from the Upper Rosebud of South Dakota and Hypolagus? apachen-

sis Gazin *^ from the Upper jMiocene of southern California. Illus-

trations and measurements for the types from the Rosebud were

given by E. R. Hall '^ incidental to a descriptioii of the rabbit ma-

terial from the later Tertiary at Fish Valley, Nev.

Remarks.—The skull of Hypolagus limnetus is decidedly modern

in appearance but has retained to a certain degree many of the

primitive characters observed in Palaeolagus. Several of those

characters in which the Hagerman form differs from modern Sylvi-

lagus and Lepus are suggestive of conditions more conspicuous in

the Oligocene rabbits. These include the shorter rostrum; less de-

pressed cranium, which is associated with a smaller angle between

the basifacial and basicranial axes; large, less widely separated

bullae; anteroposteriorly elongate basioccipital; a more constricted

posterior nasal passage; deeper zygomatic arches; and presumably

simpler postorbital jDrocesses. The dentition of H. limnetus is quite

removed from that in Palaeolagus but may well have been derived

from the latter through such forms as Archaeolagus ennisianus.

"Matthew, W. D., Bull. Amer. Mus. Nat. Hist., vol. 23, pp. 214-216. 1907; vol. 50.

pp. 86-87, 1924.

"Gazin, C. L., Carnegie Inst. Washington Publ. 404, pp. 67-69, pi. 3. figs. 1-4, 1930.
7 Hall. E. R., Univ. California Publ. Bull. Dept. Geol., vol. 19, pp. 308-311. figs. 25-28,

1930.
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"•iZsii/^f^'

HYI'OLAGUS FURLONGI. new Hpecies

Fi(;ui{K 4

Type.—Right ramus of mandible with incisor and P3 to M2
inclusive, Calif. Inst. Tcchn. Coll. Vert. Pal. no. 1321.

Locality.—Near Grand View, Idaho.

Fonnation.—Idaho formation ?

Specific cJiaracters.—Size about equal to Ilypolagus limnetus.

Mandible of less depth and diastema between I and Pg shorter but
witli upper and lower teeth approximately as

lai-ge in //. liimielu^. P- with deep crenulaled

reentrant fold on ;uiterior surface and a shal-

low antero-ext(!i-iial gi'oove. P., triantjular in

in outline with antero-external fold sliallow.

Material.—The California Institute of Tech-

nology collection of lagomorpli remains fi'oni

near Grand View, Idaho, includes four frag-

mentary mandibles, no. 1321 to no. 1324, in-

clusive, exhibiting one to four cheek teeth

each. The type, no. 1321 (fig. 46), includes

also the incisor, but in this specimen P4 and
M, are not so complete as in no. 1322. A left

maxillary portion, no. 1325 (fig. 4a), referred

to this species includes the entire cheek tooth

f-eries. In addition to these there are several

nioi-e incomplete maxillary and jaw portions

and a iinmber of isolated teeth.

Description.—The Grand View lagomorph

a])in'oaches closely in si/,(^ the small rabbit

IlypolaguH limnetus., from llagerman. The

maxillary portion equals in si/e and markedly

resembles that of //. livinctu.s. However the

first up])er cheek tooth exhibits a deeper

reentrant fold o?i the iintcrior face, which is in addition distinctly

crenulated. Kxti'rnal to this fold is a slight groove, which is some-

what slijillower than in //. limnettts. The remaining uj)[)er clieek

teeth of Ilypolar/us furlong'' •.\\)\)nv('\\{\y caiinol, be distinguislicd from

those in the Hagerniiui form.

TIh^ depth of the lower jaws oi' IIypolayuH fnrloDgi is a little less

than in //. //nmetufi, and the diastenui between the incisor and P3

is appreciably shorter :dtiiongh th(> cheek teeth are about as large.

P;, aj)pears distinct fi'om llial in //. li'iiiiielns in being markedly trian-

gular in outline as viewed Iroin above. The postero-internal angle

of this (ootli is somewhat nioic acute. Tlie posterior external reen-

F I G u R K 4.

—

llytiolanuH

furlonfji, new kjxmmch :

a, Loft iii.ixlllii witli

N II p c r 1 o 1' (Iciif ilioii

(C.I.T. no. i:525), (,(

cluHal view, X - ; h,

i'i;;ht i-!UiniH of man-
(lll)ll', t.Vp'! KlK'I'ilncil

((;. I. T. no. i:;2i).

lat.<;ral vii'W X 1. oc-

<: 1 II s a I view X -.

Oraml \'i('\v, Idalio.



PLIOCENE HARES FROM IDAHO—GAZIN 119

trant fold shows no differences, but the anterior external fold appears

a little shallower. Moreover, one of the isolated Ps and this tooth in

no. 1322 show a slight groove on the anterior face. No differences

were observed between the species in tlio lower molariforin teeth.

The species Ilypoloxjus limnetus and Ilypolagus furlongi are very

close and the differences separating them may be only of geographic

importance, but probably the deposits in which remains of the two

were found are of slightl}^ different age as indicated by the specific

differences observed between the otters'* and some of the ro-

dents." In these cases the Grand View stage appears somewhat

more advanced.

ALILEPUS? VAGUS, new species

Type.—The anterior portion of a right mandibular ramus includ-

ing P.,, U.S.N.M. no. 12622.

Locality.—T. 7 S., II. 13 E., Plesippus quarry, near Hagerman,

Idaho.

Horizon.—Hagerman lake beds.

Specific characters.—Size near that of Ilypolagus

vetus, somewhat smaller than Alilepus oMnectens

(Schlosser). Portion of jaw between I and P3

relatively short and heavy. Outward deflection of

inferior margin of ramus, just anterior to lower end

of P3, somewliat sharper than in //. vetus. I and

Pg relatively large. P3 with posterior external

reentrant fold extending about halfway across

tootli and internal fold reaching slightly less than

halfway. Anterior external reentrant fold shallow

and rounded.

Description.—The only specimen exhibiting the

peculiar character suggesting an alliance with

Schlosser's Lepus annectens ^^ from the latter Ter-

tiai-y of Mongolia is a single fragmentary ramus
(fig. 5) with the third premolar and the basal

portion of the incisor. The specimen corresponds very closely in size

with the large Ilypolagus jaws from Hagerman but shows several

features indicating it to be a distinct type. The jaw portion anterior

to P3 is short and moderately robust, accommodating a particularly

broad incisor. The mental foramen is of good size and is pla(;ed well

out on the external surface of the jaw. The inferior margin of the

»Gazin, C. L., Journ. Mamm., vol. l.-j, no. 2, pp. l.*?7-149. 10:54.

"WilHon, R. W., CarncKio LiHt. WaHliinRton Publ. 440. pp. 110-1:55. 19:5:5.

" Schlosaer, Max, Pal. Sluica. ser. C, vol. 1, fasc. 1. pp. 45-48. Qks. 37-38. 1924.

KICUHK V^.- -AUlc-

imal vaous, new
species : Frag-

ment of right

ramus of mandi-
ble, type speci-

men (U.S.N.M.

no. 12622) ; lat-

eral view X 1,

lOcclUHal view X
2. Hagerman
lake beds, Upper
I.'lloccne, Idaho.
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jaw and the lower part of the lingual surface turn outward just

anterior to P., somewhat more sharply than in Hypoloxius veins.

Compared with specimens of Lepus townsendii having a P3 of about

the same size, the anterior portion of the Alilepus? vagus jaw is much
shorter, deeper anteriorly, and exhibits the base of a distinctly

broader incisor.

Presumably, the most distinctive feature is the enamel pattern of

P3, which exhibits in addition to the two external reentrant folds seen

in Eypolagus a deep internal fold extending nearly to the posterior

external fold. The heavy enamel of the anterior portion of the inter-

nal fold forms with the anterior portion of the posterior external fold

a prominent, but discontinuous, transverse ridge on the occlusal

surface. The posterior external fold extends about halfway across

the tooth and near its inner extremity shows a slight flexure. The
anterior external reentrant fold is moderately shallow and rounded

internally. The anterior column of P3 is more nearly triangular in

cross section than this portion of P3 in the Hagerman Hypolagus

material.

Alilepusf vagus^ as indicated by the enamel pattern of P3, appears

to be related to the species Lepus OMnectens Schlosser, which Dice ^^

has made the type of Alilepus, from the Upper Miocene or Pliocene

of northern China and Mongolia. The Idaho form is somewhat

smaller, judged by the measurements given by Schlosser and by

Young,^^ and the antero-external angle of P ^ is sharper and more

outstanding. In the figure given by Young for the specimen from

northern China the external reentrant folds in P3 appear much less

deeply impressed than in the Idaho specimen.

The small rabbit Romerolagus diazi, now living on some high

mountain peaks in Mexico, exhibits an internal reentrant fold on P3.

In this type the internal fold is much constricted or closed at the

lingual surface of the tooth, and the posterior portion of the fold is

finely crenulated, as are the anterior surfaces of the posterior col-

umns of P4 to M2, inclusive.

It is possible that Alilepusf vagus was derived from the Asiatic

group. A wide distribution for this genus would not be unexpected

considering the presence in the living fauna of North America of the

unique Bo7ne7'olagus, the relations of which may be closer to such

forms as Alilepus than to Lepus and SylvUagus. However, whether

phylogenetic speculations are warranted by the implications of the

pattern of P3 remains to be demonstrated.

"Dice, L. R., Journ. Mamm., vol. 12, no. 2, p. 159, 1931.
1^ Young, C. C, Pal. Sinica, ser. C, vol. 5, fasc. 3. pp. G2-63, pi. 3, flgs. 12, 13. 1927.
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Table 1.

—

Measurements (in millimeters) of skull and superior dentition

Measurement

Hypolagus
limnetus

U.S.N.M.
no. 12619
(type)

Hypolagus
furlongi

C.I.T.
no. 1325

Length of skull from anterior surface of incisors to supra-occipital

Length of skull from anterior surface of incisors to inferior margin of foramen

magnum..
Distance from anterior surface of incisors to bony palate

Length of anterior palatine foramina..

Greatest width across anterior palatine foramina

Least anteroposterior length of bony palate

Distance from posterior margin of bony palate to posterior margin of basisphenoid.

Width of posterior narial passage immediately posterior to bony palate..

Distance from anterior margin of basi-occipital to foramen magnum...
Anteroposterior diameter of tympanic bulla

Greatest transverse diameter of tympanic bulla

Distance between bullae

Distance from dorsal surface of supra-occipital to superior margin of foramen

magnum..
Greatest width across occipital condyles

Width across postorbital constriction

Depth of anterior portion of zygomatic arch

Greatest width across anteroventral prominences of zygomatic arches

Length of diastema between alveoli of I^ and P'

Length of cheek tooth series, P^ to M', inclusive, measured at occlusal surface...

Length of cheek tooth series measured along alveoli

I', anteroposterior diameter

1', transverse diameter

P2, anteroposterior diameter.

P2, transverse diameter

PS anteroposterior diameter

PS transverse diameter at occlusal surface.

M3, anteroposterior diameter

M', transverse diameter

'67.0

55.7

21.0

15.5

6.3

5.5

20.4

4.5

10.1

13.3

10.5

7.0

16.0

12.5

10.8

5.8

30.7

17.1

10.7

12.1

1.7

2.3

1 L4
2.6

2.0

4.0

0.9

1.4

11.3

12.6

1.6

2.7

2.0

4.1

1.0

1.6

1 Approximate.

Table 2.

—

Measurements (in millimeters) of mandihle and inferior dentition





PROCEEDINGS OF THE UNITED STATES NATIONAL MUSEUM

SMITHSONIAN INSTITUTION
U.S. NATIONAL MUSEUM

Vol. 83 Washington : 1935 No. 2977

PARASITES OF FISHES IN GALVESTON BAY

By Asa C. Chandler

Rice Institute, Houston, Tex.

During the summer of 1933 a survey of the fish fauna of certain

selected localities in Galveston Ba}^ on the Texas coast was made by

A. W. Collier. A considerable number of specimens were supplied

me for parasitological examination, and I examined 23 host species,

the individual specimens of each varying from 1 to over 100. Some
were obtained from localities in the lower part of the bay, others

from near the head of the bay. In the following instances an ap-

parently significant difference in parasite fauna in the two localities

was observed: (1) The tapeworm larva Glossocercus cyprinodontis^

new genus and species, was found in considerable numbers in Cypri-

nodon variegatus in lagoons on Galveston Island but not in the upper

parts of the bay; (2) the acanthocephalan Atactorhynchus verecun-

dus, new genus and species, was found commonly in Gyprinodon

varlegatus in upper parts of the baj'^ but very sparsely in specimens

from Galveston Island; (3) the acanthocephalan Rhadinorhynchus

tenuicomis Van Cleave was found very commonly in several species

of fishes in lower parts of the bay but was not met with in fishes from

the upper bay. These differences are probably associated with the

local distribution of an avian definitive host in the first instance and

of arthropod intermediate hosts in the other instances.

There are a number of striking features in connection with the

parasite fauna in general: (1) A great excess of immature over

adult stages of parasites; (2) a scarcity of flukes and of adult tape-

99742—35 1 I03
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worms; and (3) a predominance of Acanthocephala as common

adult parasites. Twenty-five species of parasites were identified,

but 15 of these are larval or immature stages. Of the 10 adults

found, 9 are described as new, whereas of the 15 immature forms 11

are described as new, although some of them may prove to be the

larvae of already described adult forms.

The flukes are conspicuous by their sparseness. Only one im-

mature and two adult flukes were found. This is clearly correlated

with the almost complete absence of gastropods in the bay; only

one form, a species of Littorina^ was found, and this in only one

small portion of the bay. The immature fluke found is a gaster-

ostome, which in all probability utilizes a bivalve as an intermedi-

ate host.

The tapeworms are represented by two adult and six larval forms.

The two adults are both species of Proteocephalus^ and both found

in Lepisosteus. Four of the larvae (three tetrarhynchids and one

Scolex) are larval forms of fish parasites, while two (a Glosso-

cercus and a cysticercoid) are probably the larvae of bird parasites.

The nematodes are represented by only three adult forms, all

of which are rare, and by eight immature forms, all but two of

which belong to the Anisakinae. Most of these forms were found

repeatedly in certain hosts, and seemed to be fairly closely limited

to these hosts, but two of them, Rhaphidascans anchoviellae and

Contracaecum colUeri^ were found in several different hosts. A pe-

culiar hostal distribution was noted in the two species of Gontra-

caecum found. One of these, C. collieri, was found commonly in

Gyprlnodon variegatus, and once each in Sciaenops ocellatus and
Paralichthys lethostigmus but never in Fundulus; the other, G.

robustum,, was found commonly in Mugil cephalus and fairly fre-

quently in Fundulus^ but not in Gyprlnodon.

The Acanthocephala are the commonest adult parasites of fishes

in Galveston Bay. The three adult species found were all fairly

common in their respective hosts ; they were the only adult parasites

that one could depend upon finding in repeated examinations of par-

ticular hosts. In addition to the adult forms, one immature form,

which probably reaches maturity in a bird, was found.

Table 1 gives a list of the hosts examined and the parasites found.
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Table 1.

—

Hosts examined and parasites found

125

Host

Amphotistius sabinus.

Lepisosteus osseus

Elops sauTus

Brevoortia tyrannus...

DoTOSoma cepedianum

Anctioviella epsetus

Bagre marina

Oaleichthys felis.

Ictalurus furcatus

Fundulus heteroclitus

Cypnnodon variegatus

Mollienesia latipinna

Paralkhthys lethostigmu3

Menidia menidia

Mugil cephalus

Polynemus odonemus

TriehiuTiis lepturus

Lagodon rhomboides

Archosargus probatocephalus

Sclaenops ocellatus

Leiostomus xanthurus

Micropogon undulatus

Eriscion nebulosris

Part
of

bay 1

Num-
ber

exam-
ined

Parasites

\Proteocephalus australis.

{p. elongatus

I
Unidentified tapeworm larva.

[Amphicaecum parvum

Rhaphidascaris anchoviellae

Tentacvlaria lepida ,

Unidentified tetrarhynchid.

Scolex pleuronectis-

Goezia minuta

Tentacularia lepida

Gymnorhynchiis gigas

Scolex pteuTonectis

Tentacularia lepida

Oymnorhynchus gigas

G. malleus

Scolex pleuronectis,

Gorgorhynchus gibber

]Agamone/na vomitor

[Dicheiyne diplocaecum

\Agamonema immanis

\Contracaecum robustum
\ciossocercus cyprinodontis , -

.

I
Contracaecum collieri .

[Ataclorhynchus verecundus...

IAgnmonema immanis..

Contracaecum collieri

Ataclorhynchus verecundus...

Scolex sp

Contracaecum collieri..

Arhythmorhynchus duocinctus.

Rh ipidocotyle transversals

Unidentified fluke..

Cysticercoides menidiae

Rhaphidascaris anchoviellae

Contracaecum robustum

do

Rhadinorhynchus tenuicornis..

Lecithochirium microstomum..

Porrocaecum trichiuri

P. secundum

Rhaphidascaris anchoviellae—

Contracaecum collieri.

Dicheiyne fastigatus...

Rhadinorhynchus tenuicornis.

Rhadinorhynchus tenuicornis..

Oymnorhynchus gigas

Unidentified tapeworm larva.

L, lower; U, upper.
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Class TREMATODa
Family BUCEPHALIDAE Poche, 1907

RHIPIDOCOTYLE TRANSVERSALE, new species

Plate 6, Figure 1

D-escrlpt'wn of immature forms encysted in Menidia.—Size 0.45

b}^ 0.24 mm to 1.22 by 0.5 mm. Body oval with broadest region

near middle. Anterior half of body covered by mimite spines in

transverse rows; posterior part of body with spines inconspicuous,

embedded in cuticle. Anterior sucker with its forward-projecting

structure cuspidor-shaped; sucker 160/x to 185/^, in diameter, base of

sucker 200/a to 2G5/x from anterior end. Very young specimens have

a mass of glandular material in anterior end of body ( = " cystogen-

ous organ " of Tennent, 1906, and " penetration organ " of Wood-
head, 1920). Anterior sucker develops in midst of this mass, and

vitelline follicles from posterior part of it. Pharynx about two-

fifths length of body from anterior end, about 90/a to IOO/a in di-

ameter, Avithout prepharynx. Intestine egg-shaped or nearly

spherical, in large specimen about SlO/x in diameter. Testes round

or oval, side by side or diagonally situated, somewhat posterior to

center of body ; size variable, up to 175/a in diameter. Cirrus pouch

about 250^ to 350/* long and 70/i to 125/a in diameter, with a small

seminal vesicle at its proximal end, about 50/^ long. Genital atrium

large, in a large specimen 180/* long and 120/x in diameter, often

nearly filled by the partially everted cirrus. Ovary smaller than

testes, usually oval, up to 95/x by 130/*, situated beside or diagonally

in front of anterior testis. Developing uterus present in older

specimens, with several twists or loops, entering genital atrium be-

side cirrus. Vitelline follicles 32 in number, arranged transversely,

and not separated into two distinct groups but connected across

median line just posterior to anterior sucker.

Host.—Menidia menidia.

Location.—In walls of intestine.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39516; paratypes, no.

39517.

Remarks.—Rhipidocotyle transversale differs from other members

of the genus in the form of the anterior sucker and its forward-

projecting structure and in the arrangement of the vitellaria, which

in all other forms are arranged in two lateral groups. It appears to

be identical with the form figured by Linton (1901, pi. 34, figs. 367,

368) as " Gasterostomnm sp. from Tylosunts maHnus ", but it is not

the same as the one that he recorded from this host at Beaufort,
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N. C, and that Tennent (1906) erroneously referred to as Gastero-

stomum gradlescens; the Beaufort form is apparently Bucephalopsis

haimeana.

The last-mentioned species was recorded by Tennent (190G) in a

metacercarial state in washings from the stomach and intestine of

Menidia. "When viscera of infected Meiiidia were fed to carnivorous

fishes, some further development of the young flukes took place.

The first intermediate host of this parasite was found to be the

oyster, and it is not improbable that the same is true of the species

here described. The method of infection of Menidia is uncertain;

the occurrence of the young flukes in the walls of the intestine makes

it highly probable that the cercariae, liberated from sporocysts in a

bivalve host, are swallowed by the Menidia. In the case of a re-

lated fresh-water bucephalid, Bucephalus papillosus (referred to the

genus Rhipidocotyle by Eckmann, 1932), the cercariae liberated

from fresh-water mussels (Unionidae) penetrated the flesh of young

bass at the base of the fins and encysted there (Woodhead, 1929).

Family HEMIURIDAE Liihe, 1901

LECITHOCHIRIUM MICROSTOMUM. new species

Plate 6, Figures 2, 3

Specifjc diagnosis.—Specimens with ripe eggs and caudal append-

age retracted are 2.T5 to 4.8 mm long, with maximum width of 0.875

to 1 mm. One individual with extended caudal appendage meas-

ures 3.76 by 0.63 mm; appendage about 1 mm long. Cuticle without

spines or rings. Maximum width at about level of vitelline glands

or behind them. Oral sucker 140/* to 200/x in diameter, without in-

ternal lateral protuberances. A deep sinus present on ventral sur-

face of body between ventral sucker and genital opening, and a spe-

cial small round depression, characteristic of genus, just anterior to

ventral sucker. Ventral sucker 365/i to 540/1,; ratio between size of

oral and ventral suckers, 1 : 2.5 to 1 : 2.8. Pharynx round, 70/x, to

110/x in diameter, contiguous with oral sucker, and followed by

swollen, nearly spherical esophagus about same size as pharynx.

Intestinal ceca pass laterally to sides of body, at right angles to

long axis of body, then turn and pass posteriorly, ending at about

level of retracted appendage. Disposition of genital glands as usual,

testes close together and obliquely situated. Ovary farther behind

testes than testes are behind ventral sucker. Yolk glands at level

of or immediately behind ovary, each with three or four lobes, which

are scarcely if any longer than wide. Uterus fairly voluminous, oc-

cupying most of space around testes and between testes and ovary,

and with loops extending posterior to ovary and yolk glands, on left



128 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 83

«

side in two specimens, on right in one (pi. 6, fig. 2). Uterus forms

metraterm at level of ventral sucker, the two parts separated by a

w^ell-developed sphincter (pi. 6, fig. 3). Metraterm pursues fairly

straight course to sinus on ventral surface of body, then bends ven-

trally and joins prostatic part of vas deferens to form thick-walled

hermaphroditic duct. Prostatic part of vas deferens saclike, con-

stricted into two portions and connected with large trilobed seminal

vesicle by narrow duct surrounded by numerous prostate cells. Eggs

IC/^ by 12(1.

Host.—TrlcMurus lej>tums.

L cation .—S tomach

.

Locality.—Galveston Bay, Tex.

Type specivie7i.—U.S.N.M. Helm. Coll. no. 39518; paratype, no

39521.

Reviarl's.—Only one other species of this genus as restricted by

Looss (1907) has hitherto been described from American lislies with

suflicient accuracy to be specifically recognizable, namely, L. synodi

JNIanter (1931), although some of the forms referred by Linton

(1898, 1901, 1905) to Dlstomum monticellH may be species of Lecl-

thochirium and may even be identical with the form here described.

L. microstoimim differs from L. synodi in the greater relative differ-

ence in size of the suckers, in the presence of a bladder in the pro-

static part of the vas deferens just behind the hermaphroditic duct,

and in the larger size of the eggs. These flukes were found in small

numbers in two out of three specimens of Trichiurus lepturus.

unidentified distome

Plate G, Figure 4

A few specimens of an unidentified distome, which may be iden-

tical with Linton's '^Dlstomum sp. from Memdla notata " (1901, pi.

32, figs. 357, 358), were found in Menidia menidia along with Rhipi-

docotyle transversale. The specimens were extremely fragile, with

a tendency to stick to glass during the process of preparation, and

were so densely crowded with eggs that no organs except the suckers

and pharynx could be identified. The flukes are about 0.48 to 0.7

mm long, with greatest transverse measurement from dorsal to ven-

tral side through ventral sucker. Ventral sucker in large specimen

(0.7 mm long) 140/^'., oral sucker 70/a, i)harynx 50/i. Eggs about 22/a

by 12/..
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Class CESTODA

Family TETRARHYNCHIDAE Cobbold, 1864

TENTACULARIA LEPIDA, new species

Plate 7

SpecijiG diagnosis.—Head and neck very long and slender, with an

annular constriction immediately behind contractile bulbs where

neck joins tail-like blastocyst. Two lateral heart-shaped bothria,

emarginate behind, about 550/;. long, and 450/a to 550/* wide at pos-

terior end. Head and neck anterior to bulbs (pars vaginalis) 2.5 to

3 mm long. Just behind bothria neck only about 135/li to 170/* broad

in lateral view; neck flares a little in bulbar region, reaching diam-

eter of 320/* to 540/x at postbulbar constriction. Tail-like blastocyst

1.5 to 2,5 mm long, nearly cylindrical, with diameter of 300/x to 350/*.

Contractile bulbs about 400//, to 500/i long and about 120/* broad, very

close together, and collectively forming pear-shaped body. Each
bulb with dense mass of fibers on inner wall; thickness of these

muscular masses increases to a maximum at a point about two-thirds

distance from anterior to posterior end, and then decreases again.

A few fibers cross through central area between bulbs, holding latter

together in a compact manner. Appearance and structure of bulbs

as in plate 7, figures 1, 2, 5, and 6. Slender proboscis retractors at-

tached anteriorly on inner wall of bulbs. Proboscides estimated to

be between 1.5 and 2 mm long, cylindrical, with diameter of about

45/1 to 50/x, armed with hooks of various kinds, form and arrange-

ment of which are shown in plate 7, figure 4. Largest hooks in each

spiral arranged in two groups of five hooks each, three elongate and

only moderately curved, and two shaped somewhat like a cat's claw

and sheath. At point where claw joins sheath these hooks very

broad dorsoventrally and very thick. On side of jDroboscis opposite

these two sets of hooks a single row of small round plates, in a con-

tinuous series, two plates to each whorl of hooks. On either side of

this row of plates a close group of three slender spines, and between

these and the three slender hooks of each group of five a single very

slender spine. Maximum length attained by any hooks about 20/i.

Little difference in size or arrangement of hooks on different parts of

proboscides. Proboscis sheaths coiled in characteristic manner
throughout length of neck. Numerous granular bodies in neck about

20/* in diameter ; these begin about one-fourth length of neck behind

bothria and continue to anterior ends of contractile bulbs, being

somewhat more numerous posteriorly; granular bodies for most part

apparently round and sessile (pi. 7, fig. 3) but actually attached to

walls of neck by slender stalks, and closely similar to granular bodies
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figured by Southwell (1930, fig. 57, B), on bulbs of his Gymnorhyn-
chus malleus. Similar granular bodies are described and figured by

Linton (1897) in the neck of his Rhynchohothriv/m specioswii (
=

Tentacularia speciosa)

.

Type host.—Galeichthys fells.

Location.—Attached to mesenteries.

Locality.—Galveston Bay, Tex.

Type spemrien.—U.S.N.M. Helm, Coll. no. 39519; paratypes, no.

39520.

Remarks.—Only the encysted larvae of this form have been found

;

these occur in moderate numbers attached to the mesenteries of two

species of catfish, Galeichthys felis and Bagre marina. The scolex

and tail-like postbulbar portion appear to be free in the cysts, since

when the cysts are broken and pressure is applied, the enclosed larva

emerges entirely unattached. The cysts are usually pear-shaped and

2 to 4 mm long.

Tentacularia lepida is closely related to T. speciosa (Linton, 1897)

and to T. spiracorniita (Linton, 1907). T. speciosa has recently been

transferred to a new genus, Lintoniella., by Yamaguti (1934), but

the reasons for its establishment seem to me inadequate. If, however,

this genus is accepted, both spiracomuta and lepida should be placed

in it. The armature of the proboscides of lepida is strikingly sim-

ilar to that of spiracotmuta as figured by Southwell (1930) and that

of speciosa as figured by Yamaguti (1934), but lepida is much
smaller than either of these, with differences in the proboscis hooks,

proboscis sheaths, and contractile bulbs that clearly indicate specific

distinctness.

GYMNORHYNCHUS GIGAS (Cuviei, 1817)

Plate 8, Figtjkes 1-4

Southwell (1930) has shown that this is the correct name for a

tetrarhynchid that has hitherto been known as Synhothriuin fragile

Diesing, 1850, or Syndesniohothriuni fragile Diesing, 1855. Linton

(1897) described a second species of Synhothrium {S. fllicolle) that

he obtained in the larval state from a considerable number of fishes.

In 1908 he briefly described an adult tetrarhynchid from a sting

ray and assigned it to the same species. This adult, however, was
probably incorrectly identified, for the dimensions given for the

head, contractile bulbs, and other parts do not correspond with those

of the larvae. Southwell believes that Linton's S. fllicolle and Die-

sing's S. fragile., as well as S. hemuloni MacCallum, 1921, are all the

same species, and with this I agree. Southwell, however, also con-

siders Tetrarhynchus platycephalus Shipley and Hornell, 1906, to be

the adult of the same species. This, I believe, is a mistake, for the

characters of the head of this worm are strikingly different from
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those of Gymnorhynchus gigas. Further remarks on Tetrarhynchus
plafycephaliis -will be found in the discussion of Gymnorhynchus

malJeus.

Three specimens of larval tetrarhynchids (U.S.N.M. no. 39522)

from Galveston Bay fishes have been assigned to this species; two

were found encysted on the mesenteries of Galeichthys felis, a single

one in each of two hosts, Avhile the third was found encysted in the

body cavity of a croaker {Micropogon undulafus). When the cysts

were burst the very characteristic larvae were freed; these larvae

consist of a head and neck, followed by a nearly spherical vesicle

into which the head and neck may be withdrawn, and then a long

tail-like portion. Such larvae, probably all belonging to the same

species, have been figured under the names Gy??i?iorhynchus reptans

and Anthocephalus inacrourus by Bremser (1824) ; under the name
Pterohothnum heteracanthujii by Diesing (1855) ; as a '' Tetrdboth-

rium larva" by Linton (1887); as a Syndesmohothrium filicoUe by

Linton (1889); and as Gymnorhynchus glgas by Southwell (1930).

The larvae reported by Southwell that lack a vesicle in the neck

should not, I think, be referred to this species. Dollfus (1929b) con-

siders Pterohofhrium Diesing, 1850 (later renamed Synhothinum, and

still later SyndesmohothrJum) as a valid genus distinct from Gym-
norhynchus., but his reasons for doing so are not clear.

Since there is so much confusion with respect to this species it

seems desirable to describe some of the details of the specimens

found in Galveston Bay fishes, and then to point out the features

actually characterizing the species.

The vesicle in which the scolex lies measures, in my specimens,

2.5 to 3.5 mm in length and is about three-fourths as wide as long.

The relations of scolex, vesicle, and " tail " are precisely as de-

scribed by Linton in 1887. The tail is several centimeters in length

and about 0.75 mm in breadth. The four bothria are mobile, spread-

ing from the front of the head, 'jacli with a sucking disk; they

measure about 300/x in an anteroposterior direction, while the width
of the head across the bothria is about 450^ to 470|Li. The neck
anterior to the contractile bulbs (pars vaginalis of Pintner, 1913)

is 2.4 mm long and about 200/x broad, widening out in the bulbar

region to about 400ja (pi. 8, fig. 1). The neck is slightly dilated

just anterior to the bulbs, where the proboscis sheaths are coiled.

The postbulbar region is shorter than the pars vaginalis but varies

in my specimens from about 0.5 to 1.5 mm, according to the state

of contraction. The bulbs are elongate and of nearly uniform
width, measuring about 1 to 1.3 mm in length by about 135;u, in

width. The total length of the proboscides, judged by the extent

of the inverted spines, is about 3 mm; the diameter, exclusive of
the spines, is about 60;^. The proboscis sheaths are straight in the
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greater part of the neck, becoming thrown into coils just anterior

to the bulbs. The spines on the proboscides, as far as observable

in the everted part, are arranged in two groups of five each. Near

the base of the proboscis one set of five spines in each whorl con-

sists of recurved clawlike spines, tending to become straight and

elongate, at first one or two in a set, in more distal whorls all of

them. Manj^ of the spines near the base have more or less well-

developed prongs (pi. 8, fig. 4), After the first six or eight whorls

all the spines tend to become elongate, only slightly curved, and to

have their prongs flattened out (pi. 8, fig. 3). Near the base these

elongate spines are about 50|U, to GO/x long, but they gradually grow

larger until they reach a length of about llOfi. At about 900/a from

the base the spines in one series of five change rather suddenly, in

the space of two or three whorls, to very stout, strongly curved,

clawlike spines with stout bases, the spines in the other series re-

maining broad, flat, elongate, and slightly sinuous (pi. 8, fig. 2).

Examination of tlie inverted part of the proboscis shows that at

least some clawlike spines continue nearly to the tip, but the form

and arrangement of the spines in this part of the proboscis could

not be made out clearly.

Following are the characters that I think should be possessed by

a specimen before it can be correctly assigned to this species : Larvae

with " blastocyst " divided into an anterior oval or spherical vesicle

containing the head (unless pressed out) and an elongate, posterior

tail-like portion. Head when pressed out of vesicle remains attached

to it unless broken. Bothria four, spreading out anteriorly and

each with a sucking disk directed forward. Head and neck 3 or

more mm in length, and about 200jli broad in narrowest region;

contractile bulbs about 1 nun or more in length and about one-

tenth to one-eighth as wide as long. Proboscis sheaths nearly

straight in anterior half or two-thirds of length of neck, but thrown

into coils just anterior to bulbs. Retractile muscles of proboscides

attached near anterior end of bulbs. Proboscides about 3 mm in

length. Spines on proboscides arranged in two groups of five. On
basal portion of proboscides, except first six or eight rows, spines

slightly curved and bladelike, frequently notched at tip, and reach-

ing maximum length of about llO/x. About 1 mm from base, spines

in one set of five change to a stout clawlike form, wliich is main-

tained in at least one set of spines to tips of proboscides.

GYMNORHYNCHUS MALLEUS (Linton, 1924)

Plate 8, Figuiies 5, G

The larvae of this species were described and figured by Linton

(1897) as Tetra7'hynchus erinaceus. These larvae were transferred

by Linton in 1905 to the genus Synhothrium^ and in 1924 were as-
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sio-ned to the species S. mallev/in^ the adult of which he described in

that year, parasitic in the ray Dasyhatis centrura. The larvae were

found in a number of salt-water fishes, including Galeichthys mil-

lerti. Southwell (1930) referred to this species some adult speci-

mens, which he found in rays in Ceylon. Two specimens (U.S.N.M.

no. 39523), wdiich I have assigned to this species, were obtained from

the mesenteries of Galeichthys fells.

My specimens seem to agree fairly closely with Linton's descrip-

tion and figures of this species except for the smaller size. Unfor-

tunately the proboscides are only slightlj' exserted, so a full compari-

son of their armature with that described and figured by Linton is

not possible. So far as can be seen, however, my specimens agree

with Linton's.

The cysts have an enlarged egg-shaped anterior end measuring

about 4 to 5 mm in length and 2.5 mm in breadth. Behind this ante-

I'ior portion there is a long tail-like appendage. The scolex and neck,

and a bulblike expansion of the body behind the neck, are contained

in the enlarged anterior portion of the cyst. The tail consists of

a slender prolongation of the body covered by a loose thin sheath,

which is a part of the cyst wall. The tail in one specimen is about

17 mm long and in the other about 50 mm. The bothria spread out

at right angles to the long axis, giving the hammerlike appearance

that has been described and figured by Linton. The breadth of the

head across the bothria is about 850/x, and the length of the both-

ridial portion of the head only about 350/*. A proboscis emerges

from near the outer extremity of each bothrium, but none of the

proboscides are exserted far enough to show more than one or two
basal rows of hooks. The visible hooks consist of very stout thorn-

shaped hooks, slender recurved hooks, and numerous minute spines.

The proboscides are about 2 mm in length, wath a diameter at the

base of about 40/^. The short thick neck is about 560/x in diameter.

The contractile bulbs are about 1.2 mm long and 270/x abroad.

Shipley and Hornell (1906) described and figured under the name
Tetrarhynchus ylatycefhalus an adult tetrarhynchid that had the

head shaped strikingly like G. malleus^ but in which the hooks as de-

scribed are like those of G. gigas. In Shipley and Llomell's worm,
however, the short proboscides are nearly straight within the head
and posteriorly pass to the posterior extremity of the contractile

bulbs, in which they lie coiled. In my specimens no such condition
exists; the retractor muscles of the proboscides are attached to the
anterior ends of the bulbs. It seems certain, therefore, that T. platy-

cephalus is identical with neither G. gigas nor G. 'malleus.^ but
should be recognized as a third species of Gijmnorhynchus., G. platy-

cephalus.
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Superfamily Phyllobothrioidea Southwell, 1930

SCOLEX PLEURONECTIS Mulier. 17S8 (S. POLYMORPHUS Rudolphi, 1819. of many writers)

Larval cestodes of this species have been found in a great num-
ber of different marine fishes and show a considerable variation in

size and form, but the variation among the individuals in a single

host and changes that are thought to take place with age make it

extremely difficult, and at present impossible, to separate different

species with any degree of accuracy. These worms have been consid-

ered to be the larval forms of various tetraphyllidean worms by dif-

ferent authors; among the supposed parent worms are species of

Acanthohothrium, Galliohotliriwm^ Onchobothrtuin^ Echene'iboth-

rmm^ and Phoreiobotlirium,. Experimental feedings of the larvae

to elasmobranch hosts have been made by Monticelli (1888) and

Curtis (1911). Monticelli, feeding larvae from a flounder {^Arno-

glossus) near Naples to a species of Torpedo^ obtained young speci-

mens of CaUiohothrlum filicoUe^ which he believed to have developed

from the larvae fed. Curtis, on the other hand, fed larvae obtained

from Cynoscion regalis at Woods Hole, Mass., to Caroharias littoralis

and obtained young specimens of Phoreiohothrlum triloculatum^

which he believed to have been derived from the experimental feed-

ing. Southwell (1925) sums up the situation as follows: "There
can, I think, be little doubt that the name Scolex polymorphus does

not indicate a definite species; it is a group name which includes a

number of different species in the final host,"

Linton in his various papers has noted the occurrence of these lar-

val cestodes, which he lists under the name Scolex folymorplius^ in

over 60 widelj' diversified species of fish. In some hosts (e. g., Cyn-

oscion regalis in New England) they were found in almost every

specimen examined and in enormous numbers, either in the cystic

duct and gall bladder or in the intestine, or in both. The forms de-

scribed from various fish hosts are by no means all alike. They dif-

fer in size, in the form of the sucker, or " myzorhynchus ", at the

anterior end between the bothria, in the size and shape of the both-

ria, in tlie presence or absence of cross partitions, or " costae ", on

the bothria (one to four in number whe^ present), and in the pres-

ence or absence of red pigment })atche8. Linton (1905) records

this })arasite from Gdleichthys niilherti at Beaufort, N. C. Twelve

specimens were obtained from the cvstic duct near its junction with

the intestine. Of these Linton says :
" The sj)ecimens contracted

freely between 4 and 8 nnn in length. At rest, with bothria re-

tracted, the length was about 1.2 mm. There was no indication of

costae on the bothria nor of the red pigment patches often noted in

these larval cestodes." Similar specimens were found in the intes-

tine of another liost of the same species.
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My specimens were found in three of five specimens of Galeichthys

felis taken at Evergreen Beach in Galveston Bay and in two of three

specimens taken in the Gulf of Mexico near Bolivar Point, Galveston.

Similar larvae were found in several specimens of Bagre tiuirlna.

In most instances the parasites were present in moderate numbers,

from 8 or 10 to 30 or 40, attached to the cystic duct, free in the gall

bladder, or free in the chyle of the intestine. While living they were

extremely active, extending to a length of 6 to 8 mm and becoming as

slender as a thread, with a slight enlargement just behind the head,

and contracting down to less than 1 mm in length. There was a very

marked tendency, when the worms contracted slightly from a fully

extended condition, for the body to bulge conspicuously just behind

the head. After fixation the worms contracted to a length of 2 to

4.5 mm, with a maximum diameter behind the head varying from 0.1

to 0.6 mm. Across the widest region of the bothria the head meas-

ures 0.4 to 0.65 mm. The bothria are 0.23 to 0.3 mm long and about

half as wide. The apical sucker, or " myzorhynclius ", is flat anteri-

orly and rounded posteriorly, about as long as Avide, and about 0.07

mm in diameter.

Family PROTEOCEPHALIDAE La Rue, 1911

PROTEOCEPHALUS AUSTRALIS. new species

Plate 9, Figures 3-6

Specl-jic diagnosis.—Total length 20 to 38 cm, with maximum
diameter of about 1 mm when relaxed, but up to 1.8 mm in contracted

regions. Head not clearly demarcated from strobila; maximum di-

ameter, shortly behind suckers, about 780/a (pi. 9, fig. 6). Suckers

face anterolaterally and are about 285;^ in diameter Avithout deep

grooves between them. Anterior end with vestigial sucker. Segmen-
tation begins immediately behind scolex. Narrowest part of neck

about 665//, broad. Proglottids in various regions of strobila with

measurements in millimeters as follows

:

Lcnrjth Breadth

5 mm from anterior end 0. 045 0. 75

10 mm from anterior end 0.

1

0. 77

25 mm from anterior end 0. 3 1

00 mm from anterior end 0.7 1.33

75 mm from anterior end 1. 2 1. 8

lOO mm from anterior end 2 0. 75

Longest proglottid 2. 65 1

In relaxed condition all proglottids over 100 mm from anterior end
longer than broad. Posterior segments split on mid-ventral line, and
with tendency to pull apart at junctions, remaining attached only at

lateral margins, leaving fenestrae between them. Calcareous gran-

ules very numerous, angular in outline, and about 5/a in diameter.
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Genital pore marginal, at bottom of well-developed sinus, irregu-

larly alternating, one-fourth or less of length of proglottid from

anterior end. Testes DO to 100, about oO^a to TO^a in diameter, occupy-

ing greater part of proglottid between vitellaria, except space oc-

cupied by other organs. Vas deferens forms dense mass of coils

lying median and slightly posterior to cirrus pouch (pi. 9, fig. 3).

Cirrus pouch large, 450ju, to 530/* long and 240/x to 265/x broad, of

variable shape. After entering pouch vas deferens makes about

three loops, then rather suddenly enlarges to form cirrus. Retracted

cirrus extends almost to proximal end of pouch and then twists for-

ward and distally to junction with vas deferens; wall thick and

thrown into conspicuous corrugations. Exserted cirrus extremely

long, up to 1.5 mm when fully exserted, about lOOju, in diameter at

base, tapering to diameter of 40/a at truncated tip (pi. 9, fig 5).

Vagina, opening just anterior to cirrus, forms crescentic curve with

convex side forward, about 300/a long (pi. 9, figs. 3, 5). Distal 40/t

or 50/x of duct with moderately thick walls, rest of curve surrounded

by powerful sphincter muscle, thickest on middle of convex side of

curve ; maximum diameter of vagina tlirough sphincter about 90/x to

110/* with narrow lumen, not more than 5/x or 6/* in diameter when

open. At end of curved sphincter region vagina opens into ex-

panded thin-walled tube with lumen usuall}?^ about 80/x to 90/* in

diameter at junction with sphincter, sometimes bulged to diameter

of 120/A. This tube passes toward median line of segment, curving

posteriorly, and then passes back to ovary, its direction frequently

interrupted by kinlvy folds. When empty, diameter of this portion

of vagina only about 20/* to 25/* but frequently expanded to a di-

ameter of 40/* or 50/*. Coils not noticeably more numerous just an-

terior to ovar3^ Behind ovary oviduct and vagina thrown into

several transverse loops, which could not be successfully followed.

Ovary bilobed, usually of rather characteristic shape (pi. 9, figs. 3,

4), its posterior border almost straight, extending to vitellaria on

each side; anterior border a deep-swinging curve, each end not quite

reaching vitellaria, having lateral borders nearly straight and at

right angles to posterior border but with anterior tips bent inward.

Greatest anteroposterior diameter of ovary, from tips of anterior

curve to posterior border, about 400/* to 450/*. Vitellaria extend

from near anterior border of segment to near posterior border of

ovary on aporal side, and from posterior side of cirrus pouch to pos-

terior border of ovary on poral side, only rarely any follicles present

anterior to cirrus pouch. Uterus spreads laterally, maintaining al-

most straight latei-al borders; about 15 to 20 incomplete septa on
each side tend to divide uterus into lobes (pi. 9, fig. 4).
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Type host.—Lepisosteus osseus.

Location.—Intestine.

Locality.—Gah^eston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39525.

Remarks.—This species comes strikingly near to P. amhloplitis

Leidy as described and figured by Benedict (1900), although it looks

much different from specimens examined by me taken from Microp-

terus dolomieu in Douglas Lake, Mich., and referred to that species

by LaRue. No other member of the genus Proteocephalus except

P. amhloplitis as described by Benedict has a vaginal sphincter even

approaching that of the species here described (LaRue, 1914)

.

P. australis differs from P. amhloplitis as described by Benedict

in the following particulars : In P. amhloiJlitis all the segments,

except sometimes a few square posterior ones, are broader than long

;

in P. australis all proglottids beyond 75/* to 100/* from head are

longer than broad, some over tw^o and one-half times longer. In
P. amhloplitis the scolex is sharply set off from the neck, which in

Benedict's figures appears to be only 300/* to 400/* broad, and the

suckers are separated by deep sulci ; in P. australis the scolex is

hardly broader than the neck, and there are no sulci between the

suckers. In P. ambloplitis the inner longitudinal muscles are ar-

ranged in 50 to CO distinct bundles ; in P. australis these muscles are

not distinctly segregated into bundles. In P. amhloplitis the vas

deferens is intricately coiled in the cirrus pouch, and the protruded

cirrus measures about 500/* to TOO/* in length ; in P. australis the vas

deferens has only about three loops inside the cirrus pouch, and
the protruded cirrus has a length of 1.5 mm. In P. amhloplitis the

vitellaria are described and figured as extending anterior to the

cirrus pouch on the poral side; in P. australis they rarely do this.

In P. amhloplitis the ovaries are described as retort-shaped and
figured as narrow anteroposteriorly ; in P. australis each lobe lat-

erally is about as broad anteroposteriorly as it is transversely. So
far P. ambloplitis has been recorded from various species of bass

and from the bowfin {Atnia calva) in fresh-water lakes and streams

while P. australis was found in a gar in the highly brackish water

of Galveston Bay. Two specimens were found in one of three

host specimens examined.

PROTEOCEPHALUS ELONGATUS. new species

Plate 8, Figukes 7, 8 ; Plate 9, Figures 1, 2

SpecifiG diagnosis.—Total length about 560 mm. Head 675/i to

765/1 in diameter with an apical prominence, very prominent suckers

and deep sulci between suckers extending back on neck to a point

about 800/1 to 900,u from anterior end (pi. 8, fig. 7) . Suckers about
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320/A in diameter. Head sharply constricted behind suckers. Neck

long, segmentation beginning to show faintly at 5 to 9 mm from

anterior end, with minimum width of 360/* to 450)Lt. Proglottids at

first much broader than long, but relative length rapidly increasing

until, at a distance of 4 cm from head, they may be approximately

square if in an uncontracted state. Even mature segments 10 or

12 cm from head vary greatly in measurements according to state

of contraction, some being broader than long (1.8 mm broad by 1.2

mm long) , others longer than broad (1.2 mm broad b}^ 2.1 mm long)

.

Ripe segments longer than broad, varying in breadth from about

1.2 to 1.5 mm and in length from 2.8 to 4.7 mm.
Genital pores marginal, without papillae, irregularly alternating,

about one-fifth to two-ninths length of segment from anterior end.

Testes very numerous, about 200 to 22o or more, GO/a in diameter,

arranged almost all in one plane, and filling in greater part of space

between viteilaria anterior to ovary, although soon crowded out

of middle portion of segment posterior to cirrus by developing uterus

(pi. 9, fig. 1). Vas deferens forms dense mass of coils lying between

cirrus pouch and median line of proglottid. Cirrus pouch roughly

three-eighths width of segment, measuring about 480/x to 580/x in

length by 260/1 to 325/<, in diameter. Retracted cirrus bent upon

itself in pouch; ejaculatory duct capable of great distention, which

makes the walls appear thin instead of thick and muscular (pi. 8,

fig. 8, A). Everted cirrus about 600/x to 650/x long, with bulblike

enlargement of proximal half; diameter through bulb about 180/i

(pL8,fig.8,B).
_

,

Vagina opens anterior to cirrus and lies close along anterior wall

of latter. It is provided with an elongated muscular sphincter,

somewhat reminiscent of that of P. mnbloplitis^ extending from gen-

ital pore to about half length of cirrus pouch. Musculature not

nearly so thick as in P. amblopJitis^ thickest near middle of its

length and gradually disappearing instead of ending abruptly as in

amhloplitis (pi. 8, fig. 8; pi. 9, fig. 1). Wliole vagina, including part

with muscular wall, may be greatly distended, although the sphincter

causes a slight constriction in it (pi. 8, fig. 8, A). In young mature

segments vagina, after reaching middle of proglottid, passes almost

straight posteriorly to ovary, although in older proglottids it has a

few kinks (pi. 9, fig. 1). Over bridge of ovary vagina has slight

club-shaped enlargement from which lower vagina emerges and

after one or two loops enters oviduct near middle of its length (pi. 9,

fig. 2). Oviduct originates in oocapt attached to bridge of ovary.

Just before entering ootype oviduct is joined by a conniion vitelline

duct, which has a reservoirlikc enlargement before it branches to go

to opposite sides of segment. Shell gland surrounding ootype an
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irregularly shaped mass of cells. Vitellaria arranged in two narrow

lateral bands extending throughout length of proglottid on both

sides. Uterus grows out from midline in form of numerous pouches

separated only by wall-like partitions; pouches 20 to 30 on each side

extending lateralh' in vipe proglottids to vitellaria.

Type host.—Lepisosteus osseus.

Location.—Intestine.

Locality.—Galveston Bay, Tex.

Type specimen.—JJ.S.^.M. Helm. Coll. no. 39526.

RetnaThs.—This worm differs from all other members of the genus

except P. amljloplith and P. australis in the size and extent of the

vaginal sphincter, but the musculature of this organ is ver}!' much
thinner than in either of these species. It differs further from both

these species in having a slender unsegmented neck several milli-

meters long.

Three specimens of this worm were found in a specimen of Lepisos-

teus osseus., along with two specimens of P. australis. In one worai

some interesting abnormalities occurred. In a group of six mature

segments, three abnormalities were found. One segment had a genital

pore, cirrus pouch, and transverse portion of the vagina duplicated

on opposite sides of the segment. In this case the mass of coils of

the vas deferens was also duplicated, but the two transverse vaginas

met to form a single tube in the middle of the segment. In another

segment two cirrus pouches, each with its accompanying coil of the

vas deferens, lie one immediately behind the other on the same side

of the segment, but only a single vagina, anterior to the first cirrus

pouch, is present. In another segment the vagina opens posterior

to the cirrus instead of anterior, as is the case in every other instance.

Family DILEPIDIDAE ( ?) Railliet and Henry, 1909

GLOSSOCERCUS, new collective group of tapeworm Sarvae

Definition.—Larval tapeworms consisting of two parts separated

merely by a constriction: (1) Head and neck and (2) long, slender,

tonguelike tail. Head provided with four suckers and armed rostel-

lum. Posterior part of neck with an oval cavity with a ductlike

extension passing into tail, where it continues as an ill-defined cen-

tral cavit}^ partiall}' filled with loose parenchyma. A pair of ex-

cretory tubes become conspicuous in posterior part of neck and pass

through whole length of tail, usually becoming markedly wider just

behind neck. Scolex retractile into anterior part of neck. Strong
muscle fibers pass from neck back into tail. Found free in body
cavity of small fish. Probably larvae of tapeworms of family

Dilepididae, parasitic in fish-eating birds.
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GLOSSOCERCUS CYPRINODONTIS, new species

Plate 10, Figures 1-5

Specific diagnosis.—Length of head and neck about 4 to 7 mm, ac-

cording to state of contraction ; of body 0.5 to 12.5 mm. Maximum
diameter of scolex (pi. 10, fig. 4) about 630/x, of neck (when relaxed)

about 280/M to 300fi, and of tail about 0.8 to 1.2 mm. Suckers oval,

about 175/A long and 155ju, wide. Rostellum very muscular, when re-

tracted shaped like cone with rounded sides, about 175/* wide and

about the same in depth. Hooks (pi. 10, fig. 5) in two rows of 10

hooks each, the larger ones 180/a long, with blade lOOji* long; guard

(or ventral root) 55/a measured from dorsal contour of hook to base,

and with breadth of about 25ju, across base; root shorter than blade

with expanded proximal end about 20/x broad. Smaller hooks 130^

long, with more curvature than long hooks; guard 42/u, from dorsal

contour of hook to base, and with transverse breadth of about 30/j,

across base; root expanded at proximal end to transverse width of

about 20;u,. Oval cavity in i)osterior ])art of neck (pi. 10, fig. 3, A)
about 500/x long and 200/x wide. Longitudinal muscles in well-defined

bundles (pi. 10, fig. 3, B). Tail shaped like an elongated willow leaf,

its broadest point shortly behind junction with neck, thence tapering

to a rounded point at posterior end (pi. 10, fig. 1). Excretory tubes

in tail are very conspicuous and may bo over 100,ti broad.

Type host.—Cyprlnodon varlegatus.

Location.—Body cavity.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39527; paratypes, no.

39528.

Remarks.—These worms, up to two or three in a host, were found

in about 30 percent of a dense swarm of top minnows {^Cyprlnodon

varlegatus') in a pool on Galveston Island. No specimens were

found in individuals of the same species taken in the upper part of

Galveston Bay, but one young specimen was found in a Fundulus

lieteroclltus in the upper bay. The worms were found free in the

body cavity of the fish, although in a few instances they were seen

coiled up in a delicate membranous (!.yst, which burst as soon as

touched. The worms are extremely active, and capable of contract-

ing and stretching to a remarkable extent. So far as I have been

able to find, no larvae in any way resembling this one have hitherto

been described, although the Gryporhynchus larvae come nearest to

them. The nature of the scolex suggests the probability of the adult

belonging to a member of the Dilepididae, but no form with a scolex

conforming with that of this species in details of structure has so

far been described in fish-eating birds. The nearest approach is
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Dilepls kemfi Southwell, 1921, from a cormorant in Assam. In this

the hooks are similar, but the scolex and suckers are markedly
smaller.

CYSTICERCOIDES MENIDIAE, new species

Specific diagnosis.—Small oval cysticercoids 200/a to 300/1. long

and 150ja to 185/>i broad. Evaginated scolex about 155/x broad and
135/^ long, with poorly defined suckers but provided with 20 (or

18?) hooks in a double row^, the short hooks 50/x long, the long ones

about 70/x.

Host.—Menidia menidia.

Location.—Intestinal wall and mesenteries.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39530.

Remarks.—A few of these small tapeworm cysts were obtained

from a silversides along with specimens of the gasterostome Rhipi-

docotyle transversale. It is probably the larvae of an avian parasite

of the family Dilepididae, but I have not been able to identify the

hooks with those of any North American species.

Class NEMATODA
Family ASCARIDAE Cobbold, 1864

Subfamily Anisakinae Railliet and Henry, 1912 (emend. Baylis,

1920)

CONTRACAECUM COLLIERI, new species (= C. MICROPAPILLATUM?)

Plate 10, Figures 6-S

Speci-flc diagnosis.—Body reddish, robust, bluntly rounded at head
end, conical at caudal end. Length 18 to 26 mm, with maximum
diameter of 600/x to T50/x. Head without distinct lips, but truncated

and with pair of slight liplike elevations, one of which bears boring
tooth, which is not pointed but resembles a knoblike papilla.

Shortly behind head body conspicuously annulated for distance of

about 200/^, beyond which annulations (pi. 10, fig. 7) become indis-

tinct. Diameter through posterior part of striated region about
240/A to 250,a. Esophagus 2 to 3 mm long with diameter of about
75jLi, followed by appendix about 450jtt to 590/i long. Anterior diver-

ticulum of intestine 1.45 to 1.9 mm long. Anus 180/Lt to 200/* from
posterior end of body.

Type host.—Gyprinodon variegatus.

Location.—Body cavity.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39531.
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lif^rn/irkH.
—

'Jhfise relatively large worms are fairJy cAnxwuow i

(Jyyn.'fU/don 'i)arkfj(duH in (j'AvohUju h-d,y. TjBually one but mm<

tirrwis two Hpac'imanfi occur in a Hingle h^>«t, and in on« iuhVaucm two

of th'iwe and one of the huge Agarn//n/vm/i vm/m/JiffdH dcBcrilxy] below

were found in a single (JD'pr'ai/jdfm rjot over >i incheK in \itii]^.

Four fip(i<-'na<inH were found in the body cavity of one of two

ParalifJdli/ijH UUi/jHliffrruaH examined. Ten specimenii freshly re-

jrjov<id from \uUir\MA (Jyp'nnodfm were fe^i t<> ea/;h of thr<}<i donKistic

mallard duf^ka. When no eggs were found in the f<ic<}s by the end

of iltroji w<'Xiks the ducks were kilh'/i and examin^'/l, but no tra^'

of worms of tlje genus Ooniro/XMC-am war-; found.

i'SJ^TK 10, FlOUBKB «, 10

Specip; (J/i/M/n/jHU.—B<^Kly blood-red, robu>jt, tapering Jn ant^irjor

fourth, bluntly (ycmical at pwUirior end. I>ength 20 to 20 mnj, with

itmxifausn diamet<ir of 1 mm. Hea/J without diistinct lij;>K, but with

conspicuous poinU'/J boiiUfs^ t^>oth about .'iO//, in length. Just behind

hea/i cuti(;le c<f)niipicuously markti^l with anrjulations, which are very

ch/s<j f/^gether and end rather abruptly aff/ir about K>5/a to 150//.,

DiameUir through pt/HUtnor part of striaWl region about i>2;V U/

v50/A- J^>;ophaguii about /i,5 njm long with diameter of about 100//,,

follow^/1 hy apperjdix about i.J2 to 1.15 mm long. Anl/'jior diver-

ticulum of int/^stine 2.0 U) 2.1> mm lorjg. Anus i;>5//, U) liMjj. frojfj

yxjuUtrK)!- tij/, (Jaudal end of U>dy indistinctly anrjulat^^d and tei-

minaU'/i by derrjarcaf>e^l corjjcal loh'i.

7'y/>^; A/>**(.

—

Muf/U cep/udua.

LocoJ/'i/ya.—Kmbe/lde/1 in kidneys.

/.or;oJity.—<'Jlalv<jsU/n Jiay, 'i"ex.

Typ^'. H'(t<',fMii/'M.— U.tS.N.M. Jlehfj. ^>>)J. no. )/95'/'/.

Jtmn/i/rkH.—This worm is coj/jirjon Jn /rjuih-t;-: 'JurJng the siimmer

months and ac/'/tunUi for the [/opular reputatiorj of mullets being
" w(>riny.''^ it is also fairly cominon in h'y/iui/al/m h/'.terodituh in

suriimer. It is a much sU>ut<'.r worrrj than (J. coUieri^ more tapering

anl/'jiorly, is nju';h less distinctly str-iaf/"' pos</'.r'iorly, and has a

diffe/'cnt f^orirjg t/>oth, a ioriger' arjd broader- coophagus, a longer

e«^>]/hageal apperjdix, and a differently shaped tail.

VomU'Atu s/>ecimens freshly r'emoved fr'om inlV/ilcd mullets wen;

fed to <;ach of two do*rjesti(; mallard ducks. '[\iH Uu-m:-: oi th<; ducks

were then exanjin<'/<J f<^r ova avaiy other day for three weeks, with

riegative results. 'J'he ducks w<;n! then killed and examijjed. f>ut no

trar^e of wor'ms of the genus (Jo'fdra<uuu'/iji/m, was found.

Tlje r'i'Jatio/j of (h<'se two sjjecies of ('(mJ/r(i/;<uuyimn. U> (.h<; adult

tep<iei<fH knowrj I'roj/i A Ui'/i'-an /i!-;h-ea(ing hii'ds is \\\\<-mx\m\\\ unfil
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successful infection experiments have been performed. I can find

no reference in descriptions of (J. spiculigerum to the deep striations

in the neck re^^ion, which is a conspicuous feature of both the species

described above, but these striations are mentioned by Cram (1927)

in C. microcephalumi of ducks and ciconiiform birds and in C.

mici^opapillatntn of jDelicans, as well as in C. DiultipajrilJatuni of

South American ciconiiform birds and in C. tHcuape of similar birds

in Asia and Africa. Cram considers C. quadricuspe Walton a syno-

nym of C. microcephaly/Ill. In his description of C. quadricuspe^

Walton (1923) mentions that the tail ends abruptly in a terminal

spine, which is also a character of C. tricuspe^ but it is neither men-

tioned nor figured by Gedoclst (1916) in his description oiKathleena

arcuata^ a species that Baylis and Daubney (1922) found to be

identical with Kudolphi's rmcrocephalum. G. rohustum has a termi-

nal papillalike structure such as Walton lioures for his C . qwadri-

ouspe, but the esophageal appendix is longer than in Walton's quad-

ricuspe and similar to the dimensions given for mwrocephalvmi. C.

collieri, on the other hand, has no papilla at the end of the tail and

has a much slenderer esophagus, shorter appendix, and shorter

cecum, in which respects it suggests the possibility of its being the

young of 0. micropapUlatum. As noted above, however, both species

were fed to domestic mallard ducks without resulting infection.

AMPHICAECUM PARVUM, new species

Plate 11, Figure 1

Specific diagnosis.—Body small and slender, 6.7 mm long, with

maximum diameter of 230/a. Diameter fairly uniform for most

of length of body, tapering in anterior fourth and more abruptly at

tail end. No striations on cuticle. Head truncated, 60/a across at

anterior end. No larval boring spine, but mouth flanked on each

side by bladderlike structure, which may be forerunner of a lip.

Esophagus about 830ju, long, followed by a more or less spherical

bulb about IS^ti in diameter and a large hollow appendix 1.06 mm in

length. Diameter of esopliagus about 56/>i, of appendix about

SOfi. Intestinal cecum about 300/x, long and 60/x, in diameter. Anus
135|U, from posterior end. Tail conical, ending in truncated papilla-

like structure about lO^a in diameter.

Type host.—Dorosoma cepediamMm.

Location.—Intestine.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39535; paratype, no.

39536.

Remarks.—In the possession of a posterior esophageal bulb in-

stead of a ventricle and of a large hollow esophageal appendix, this
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form obviously belongs to the genns Amphicaecwm, which Walton

erected in 1927 for some larval forms obtained by Leidy from the

weakfish {Gynoscion regalls). Walton presents no measurements

but gives a diagram of the digestive system of a 15 mm specimen.

In this it is clear that the intestinal cecum and esophageal appendix

are smaller relative to the esophagus than in my specimens, and the

two are therefore believed to be specifically distinct.

RHAPHIDASCARIS ANCHOVIELLAE. new species

Specific diagnosis.—Females 4 to 6 mm long, with maximum di-

ameter of IGOju, to 250/A. Head truncated, 60ju to 72ju, in diameter.

Esophagus, in specimens 5 to 6 mm long, about 600/* to YSO/i long

and 90^1. to 100/* broad, with a small bulblike posterior ventriculus

from which springs a posterior flattened appendix 310/x to 420/x long

and about 25/* in diameter dorsoventrally and about 60/* in diam-

eter from side to side. Ventriculus about 30/* to 50/* long and 90/*

broad. Vulva 1.2 to 1.5 mm from anterior end. Ovejector directed

posteriorly, dividing into two posteriorly directed uteri about 630/i

from vulva. Uteri loop forward, but not anterior to vulva, and

then pursue a wavy course backward, ending near anus. Anus
about 240/* to 300/* from posterior end. Tail bluntly conical, ter-

minating in a spine.

Males about 4 to 5.8 mm long wdth diameter of about 105/* to 235/*.

Esophagus 410/1 to 500/* long and 65/* in diameter, with ventriculus

30/* long and 50/i broad, and posterior appendix 240/t to 280/i long.

Reproductive tube extends anteriorly to about 350/i behind end of

esophagus and pursues a wavy course posteriorly to cloaca, which

is 90/1 to 120/1 from posterior end. Tail abruptly conical at tip and
terminated by a spine.

Specimens in anchovy immature with reproductive tubes present,

but without adult lips and without spicules in males.

Host.—Anchoviella epsetus.

Location.—Intestine.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39537; paratypes, no.

39538.

Remarks.—These immature worms correspond in the structure of

the alimentary canal with members of the genus RhaphidascarfS.

Their specific identity is uncertain, since they are immature, but
until the adult stage can be obtained by infection experiments it

seems advisable to designate this species by a new name, even though
it may subsequently fall into synonymy.
A few specimens of a larval form probably identical with this spe-

cies from the anchovy were found in Menidla menidia, and also in a
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specimen of Trichiurus leptiirus, along with the two forms of larval

Porrocaecum described below. The specimens from Trichiurus are

slightly larger than the Bhaphidascarts in the anchovy, with rela-

tively shorter and stouter esophagus, but this might easily be ac-

counted for by a slightly greater age. The specimens from Trichi-

urus (all females) are 6.4 to 7.2 mm long, with a maximum diameter

of 230ju to 255ja. The esophagus is 700/a to 735/x long, with a di-

ameter of 110/i to 115/x; and the diverticulum is 350/^ to 375ju. long.

The anus is about 265/* from the tip of the tail.

PORROCAECUM TRICHIURI, new species

jSpeci-fic diagnosis.—Length 6.85 to 8.4 mm, with maximum di-

ameter of 135/* to 180/t. Head 65/* in diameter; diameter at anus

65/t. Tail 105/1 to 130/i long, conical, rounded at tip, and conspicu-

ously striated, the striations about 4/x, apart. Esophagus anterior to

ventriculus 875/i to 910/t long with a maximum diameter of 60/i to

65/1 ; ventriculus 340/!. to 415/i long and 90/t in diameter. Intestinal

diverticulum 530/1 to 680/t long, with diameter of 50/i to 60/t at base,

tapering to rounded point at distal end. Only larval forms found,

with boring tooth present and no development of reproductive sys-

tem. Enclosed in delicate sheaths.

Ty2)e host.—Trichiurus lepturus.

Location:—Mesenteries.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39539; paratypes, no.

39540.
PORROCAECUM SECUNDUM, new species

Specific diagnosis.—Length 8 mm, with maximum diameter of

160/t. Head 65/1 in diameter; diameter at anus 65/i. Tail 130/t long,

conical, rounded at tip, and conspicuously striated, the striations

about 4/t apart. Esophagus anterior to ventriculus 910/i long, with

maximum diameter of 85/i; ventriculus 820/i long and llO/i in di-

ameter. Intestinal diverticulum 900/t long, more bluntly rounded

distally than in P. trichiuri. Only a single larva found, with bor-

ing tooth present and no development of reproductive system.

Type host.—Trichiurus lepturus.

Location.—Mesenteries.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39541.

Remarks.—This worm differs from the larval P. trichiu7'i in the

greater length of the ventriculus (which in this species is nine-tenths

the length of the anterior part of the esophagus, while in all of five

specimens of P. trichiuri it is only about two-fifths as long) and in

the larger size of the intestinal diverticulum.
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GOEZIA MINUTA, new species

Plate 11, Figures 2-4

Speci-fiG diagnosis.—Body 3.1 mm long, nearly cylindrical, bluntly

rounded at head end, bluntly conical at caudal end, and slightly

narrower at end of anterior third of length than either before or

behind this region (pi. 11, fig. 2). Maximum diameter 280//,. Cuticle

provided with rows of spines for entire length. Spines largest and

rows farthest apart in second fourth of body length, where they are

spaced as much as 22/i apart. Just behind head annulations only 6/x

apart; in the middle esophageal region and again in third fourth of

body length, about lo/i, apart; much closer in posterior region. In

anal region the spines minute and directed forward instead of back-

ward. Lips provided with prominent lateral papillae. Diameter

across lips 110/x. Body constricted behind lips to diameter of 85^11.

Caudal appendage bluntl}^ rounded, about 28/^, long and 13/x broad

(pi, 11, fig. 4). Esophagus 360ft long, cylindrical, about Goju in

diameter for two-thirds its length, then widening out to diameter of

about 90ju. Esophageal appendix a long, narrow tube about 850/* in

length (pi. 11, fig. 3). Anterior cecum of intestine about ISO/t long

and 115/1 broad. Spicules approximately equal, about 315ju, long.

Cloaca about 45/a from posterior end, exclusive of caudal appendage.

Host.—Bagre marina.

Location.—Stomach.

Locality.—Galveston Bay, Tex.

Ti/pe specJjnen.—V.'^.'^.il. Helm. Coll. no. 39542.

Remarks.—Only a single specimen, a male, has been found. Four
of the five species of Goezia hitherto described were described in the

early days of parasitology, and the descriptions are entirely inade-

quate from a modern point of view. The only well-described species

is G. gaviaJ'idis Maplestone, 1930, and only a single female of this

form was found. It is by no means certain that the form here de-

scribed is not identical with some of the earlier species, but it would

not be possible to identify it with any one of them at present. It

seems best for the present, therefore, even though the name may
eventually fall into synonymy, to consider it a distinct species.

Family CUCULLANIDAE Barreto, 1916

DICHELYNE FASTIGATUS, new species

Plate 11, Figures 5-7

Speci-fiG diagnosis.—Small, fairly stout nematodes, with body

tapering fairly evenly in both sexes from esophageal region to tail.

Cuticle in cephalic region thickened to about 30/*. Female 4.6 mm
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lonfi. with maximum diameter, at posterior end of esophagus, of

390/i. Esophagus 7'20;u, h)ng, anterior portion about 320/li long. Di-

ameter 180/1. across expanded anterior end, 78/x at narrow neck,

where anterior and posterior parts join, 135/ii, across bulb. Lips

170/x broad, with finely fluted rather than serrated margins, and

three papillae. Intestinal diverticulum reaches to about junction

of two parts of esophagus. Vulva situated 58 percent of body

length from anterior end. Anus about ISOju, from tip of tail. Tail

conical, about 5C)/x broad at anus, terminated by spine, which, as

pointed out by Van Cleave and Mueller in the case of T). rolntsta^

apparently has the structure of a sensor}' papilla. About in middle

of postanal region a pair of conspicuous lateral papillae. Male

5.75 mm long, with diameter of about 380;li. Esophagus 675/a long,

136/x broad at expanded anterior end, 70/a broad at neck, and 100/i.

broad through bulb. Cloaca 135/a from tip of tail, with conspicuous

lips. Caudal papillae arranged much as in D. cotylophora. Four

pairs of papillae i)ostanal, three pairs adanal, and four pairs pre-

anal. Most posterior pair of postanal papillae ventral near tip of

tail, next pair dorsal, next pair lateral, and next pair ventral. Two
pairs of adanal papillae large and ventral, situated on sides of genital

prominence immediately in front of and behind cloacal passage;

third pair small and situated laterally. First pair of preanal pa-

pillae situated close to anterior pair of adanal papillae, other three

pairs spaced out roughly 150/*, 400/x, and 700/x from cloaca. Ventral

sucker practically absent, although its position is faintl}'^ indicated

by slight flattening in curvature of body. Spicules about 1 mm
long, tubular, 30/i broad near base, and about 10/x broad near tip.

Tip beveled off like tip of a hypodermic needle. A well-developed

troughlike gubernaculum present, about 120/* in length.

Type host.—Sciaenops ocelJutus.

Location.—Intestine.

Locality.—Galveston Bay, Tex.

Type spedvwn.—V.^.'^M. Helm. Coll. 39543.

Remarks.—Only two individuals of this species were found, a

male and a young female. The species closely resembles D. cotylo-

phora ("Ward and Magath, lOlG) but differs in the absence of the

ventral sucker, in the somewhat longer spicules, in the slightly

diflerent arrangement of the caudal papillae in the male, and in the

considerably greater diameter of the body relative to the length.

In the thickness of the body and absence of a sucker it resembles

/>. rolusta (Van Cleave and Mueller, 1932). but differs from that

form in the length of the spicules and arrangement of caudal papillae

in the male. It differs from D. fossor Jagerskiold, 1902, in its

smaller size, shape of esophagus, presence of cloacal lips, form and



148 PEOCEEDINGS OF THE NATIONAL MUSEUM vol. 83

arrangement of papillae, and length of spicules. From D. mauri-

tanicus (Gendre, 1927) it differs in body form and in the thickness

of the cuticle. (For description see Tornquist, 1931.) Linton

(1901) figured and briefly described a female cucuUanid from

Paralichthys dentatus, which is clearly a Dichelyne. In 1905 he

reported parasites that he considered similar from Sciaenops ocel-

Jafus, Paralichthys alhiguttus, Leiostomus xanthurus. and Lophov-

setta maculata^ and in 1907 from Haemulon carhonarium and Neo-

maenis griseus. In 1901 he described a male from Funclulus hetero-

clitus and figured the posterior end, which is provided with a sucker.

Barreto (1922) put all these records and figures together and called

the collection CucuIJanus lintoni. Tornquist (1931) called attention

to the improbability of a single species of cucullanid occurring in

such a wide range of hosts. As remarked above, Linton's form

from Paralichthys dentatus is clearly a Dichelyne^ but there is no

positive evidence tiiat tiie other forms are, since no mention is made
of tlie presence or absence of an intestinal diverticulum.

The measurements given b}^ Linton for the form from Sciaenops

ocellatus correspond fairly well with those of the species here de-

scribed, and it is not unlikely that Linton actually had this species.

His Dichelyne from the flounder is, however, distinctly different in

shape of head and tail, position of vulva, and other details. His

form from Leiostomus xanthurus differs in having the vulva an-

terior to the middle of the body but agrees in this respect with the

form from Haemulon carhonarium. The figure of a female from

Neomaenis gnseus, on the other hand, shows the vulva well posterior,

and the shape of the body shows this form to be distinctly different

from the form from Paralichthys figured in 1901.

It seems evident to me that Linton's various records do not apply

to a single species but probably to several. Barreto's " CucuUanus
lintoni ^\ therefore, must either be discarded as a nomen nudum or

limited to some one of Linton's forms. Barreto reproduces the fig-

ures of the forms from Hae7ni(lo7i and Neomaenis from Linton's

plates 2 and 3 (1907). Of these figures, Linton's figures 11 and 11a

of plate 2 (Barreto's pi. 36, figs. 1, 3) show characters that are of

taxonomic value and that would probably serve to identify the

species. If Barreto's name ^' Hntotii''^ is retained, therefore, it is

suggested that it be limited to the form from Neomaenis represented

in Linton's figures 11 and 11« and that forms from other hosts be

ascribed to tliat species only when a restudy of Linton's specimens,

or additional material, shows them to be cospecific. For Linton's

form from Paralichthys dentatus, represented on his plate 7, figures

57-61 (1901) and referred to by him as " Ascaris (?) sp." on p. 481,

the name Dichelyne cylindncus is suggested.
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DICHELYNE DIPLOCAECUM. new species

Specific diagnosis.—Body short and thick, its widest point about

one-third of body length from anterior end; head end bluntly

rounded, posterior end tapering to pointed tail. Length of young

female 4 mm, maximum diameter 525/x. Vulva posterior to middle

of body length, dividing body about 11 : 9. Anus 175/* from pos-

terior end. Tail conical, terminated by short conical spine, 105/* in

diameter at anus. Cuticle finely striated, 50/i thick in middle eso-

phageal region, 35/i thick throughout most of body. Nerve ring

360/1 from anterior end. Excretory pore 665/t from anterior end.

Esophagus 800/t long, 145/t broad just behind mouth, narrowing to

75/1 about 350/t from anterior end, then club-shaped, with maximum
diameter about 120/t. Intestine ribbon-shaped, with transverse axis

much bent and folded, and with two flat folded anterior diverticula,

one dorsal and one ventral, the former somewhat the larger, reaching

nearly to nerve ring.

Type host.—Ictalurus furcatus.

Location.—Intestine.

Locality.—Galveston Bay, Tex.

Type s^ecm^w.—U.S.N.M. Helm. Coll. no. 39544.

Remarks.—Only two young females were found. This species

differs from all other known members of the family Cucullanidae in

having two intestinal diverticula. Tornquist (1931) erected a new
genus GucuUaneUus for a group of small spindle-shaped cucullanids,

which differ from typical members of the genus Dichelyne in having

a ventral instead of a dorsal diverticulum. The present species,

with both a dorsal and a ventral diverticulum and a body form inter-

mediate between that typical of Dichelyne and CuGullaneUus., re-

spectively, makes it appear unjustifiable to separate these two genera,

and Cucullanellus is, therefore, reduced to the rank of a subgenus of

Dichelyne.

INCERTAE SEDIS

AGAMONEMA IMMANIS, new species

Plate 11, Figures 11-13

Speci-fiG diagnosis.—Very long, cylindrical, and blood-red except

in esophageal region, which is whitish and clearl}^ differentiated.

Length 110 to 155 mm, with maximum diameter of about 900/t.

Anterior end bluntly rounded, with no distinct lips, but with minute
boring tooth. Vestibule about 200/t long. Esophagus 20 mm long,

about 200/t broad at anterior end, gradually widening to nearly 600/i,

where it almost fills space inside of body. Posterior end with chitin-

ous rectum about 1 mm long, 200/'. wide where it joins intestine, and
about 40/1 wide at anus, which is terminal (pi. 11, fig. 13).
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Type host.—Fundnlus heteroclitus.

Location.—Peritoneal cavity.

Locality.—Galveston Bay, Tex.

Type specimen.—U.S.N.M. Helm. Coll. no. 39545.

Remarks.—These relatively huge immature nematodes are fairly

common, coiled up in the body cavities of both Gyprinodon varie-

gatus and FunduJus heteroclit'us, some of which are only about half

as long as the worms. Usually one but occasionally two specimens

occur in a single host.

AGAMONEMA VOMITOR, new species

Plate 12, Figures 1-4

Specific diagnosis.—Length 7.3 to 9.6 mm, with diameter of 165/x

to 250/x, uniform for most of length. Cuticle finely striated except

on dorsal side of tail, where there are coarse corrugations. Head
90/A to llO/x in diameter, capable of partial retraction so that cuticle

may form a slight collarette. Two lateral lips, each with a promi-

nent median papilla (pi. 12, figs. 1, 2) ; breadth of lips 32^ to 38)u,.

Anus 135ju, to ITSyu, from posterior end, the tail with minute knob-

like termination (pi. 12, fig. 4), actually longer in small specimens,

presumably males: esophagus 1.5 to 2.2 mm long, with diameter of

65/x to 95/A, not divided into two regions; entire membranous lining

of esophagus peculiar in being torn loose and turned inside out,

remaining attached to mouth, when living specimen is cleared in

carbolic acid and exposed to pressure under cover glass (pi. 12,

fig. 3) ; esophageal lining when so everted has diameter of 45ja in

bulblike anterior expansion, then narrows to 22//,, and then gradually

widens to about 50^. Nerve ring 160/x to 200/a from anterior end.

Excretory pore about lOOjU to 120jU. behind nerve ring. No trace

of reproductive tubes present.

Host.—Ictalurus fwrcatus.

TjOcation.—Stomach.

Locality.—Galveston Bay, Tex.

Type specimien.—U.S.N.M. Helm. Coll. no. 39547: paratypes. no.

39548.

Remarks.—Several dozens of these inmiature nematodes were
found in the stomach of a specimen of Ictalurus furcatus., a catfish

ordinarily found in fresh water. The relationships of the worm are

doubtful, but the lips and general a])pearance suggest affinity with
the Physolopteridae.
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Class ACANTHOCEPHALA
Family NEOECHINORHYNCHIDAE Travassos, 1917

ATACTORHYNCHUS, new genus

Geneno diagnosis.—Body small, stout, veiitrally curved, with

greatest diameter behind middle. Proboscis very small, armed with

about eight diagonally transverse rows of hooks, about eight in num-

ber in anterior rows, about twice as many and half as large in

posterior rows, the arrangement strikingly irregular. Hooks U-

shaped, with large rod-shaped roots and slender spines, only tips of

which project through cuticle. Proboscis sac about twice as long as

proboscis. Retractor muscles of proboscis sac attached behind mid-

dle of body. Lemnisci very long and large, extending about to

middle of body, one containing one nucleus, the other two. Testes

large, subglobular, contiguous; syncytial cement gland in contact

with testes. Well-developed cement reservoir and seminal vesicle,

the latter with two ducts.

Type species.—Atactorhynchus verecundus, new species.

Remarks.—The only other genera in the family Neoechinorhyn-

chidae with more than four horizontal rows of hooks on the pro-

boscis are Tanaorhamphus Ward, 1918, and Pandosentis Van Cleave,

1920. TanaoThampKus has a large, elongate proboscis with 20 or

more transverse rows of large hooks, and a body that is cylindrical

or enlarged anteriorly, while Pandosentis has a short cylindrical

proboscis with hooks that are not U-shaped but bent at right angles,

remarkablj^ short lemnisci, and short retractor muscles.

ATACTORHYNCHUS VERECUNDUS, new species

Plate 12, Figures 5-7

Specific diagnosis.—Body robust, bluntly rounded posteriorly,

tapering to small proboscis anteriorly, and with maximum diameter

behind middle of bod5\ Females up to 6.5 mm in length, with

maximum diameter about 0.63 mm. Males up to 4.5 long, usually

smaller, with maximum diameter of 0.6 mm or less. Proboscis very

small, nearly cylindrical, but slightly expanded distally, about 0.15

mm long and 0.06 mm in diameter. Hooks arranged irregularly in

• about eight diagonally transverse rows, the first four or five of

which, occupying anterior two-thirds of proboscis, with about eight

hooks each; last two or three rows smaller and with more hooks,

last row having about 16, which are about half the size of anterior

hooks. Hooks U-shaped, with broad, bluntly rounded roots and
slender sharp points, only tips of which project through cuticle.
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Measured from top of bend both x^oints and roots about 18ju to 19/a

long in hooks at anterior end of proboscis and only 9/a to lO/x long

in hooks of posterior row. Proboscis sac about twice length of

proboscis. Retractor muscles of sac long and slender, attached pos-

terior to middle of body, so anterior end of body can be, and fre-

quently is, retracted. Lemnisci long, about half length of body, in

males terminating at about anterior margin of anterior testis.

Testes in posterior half of body, contiguous, 300/t to 400/x long and

about two-thirds as wide. Syncytial cement gland just behind

testes, sometimes smaller, sometimes larger, in size; number of

nuclei not determined. Cement reservoir bag-shaped, just behind

cement gland. Seminal vesicle rounded, dorsal to anterior end of

cement reservoir, and connected with genital aperture by two ducts.

Eggs in uterus of female 27/x to 30/* long and 12/a to 13ju, broad.

Host.—Cyprin odon vanegatus.

Location.—Intestine.

Locality.—Galveston Bay, Tex.

Type specime7i.—U.S.N.M. Helm. Coll. no. 39549; paratypes, no.

39550.

Remarks—This parasite was found in about 30 to 40 percent of the

specimens of Cyprinodon variegatus taken in the upper parts of

Galveston Bay in August and was present in fairly large numbers in

some hosts. Eighteen specimens of this fish taken on Galveston

Island early in March yielded only two female worms, one in each

of two hosts.

Family CENTRORHYNCHIDAE Van Cleave, 1916

ARHYTHMORHYNCHUS DUOCINCTUS, new species

Plate 12, Figuees 8, 9

Speci-fic diagnosis.—Salmon colored when living, body spindle-

shaped, quite abruptly narrowed posteriorly, 3.2 to 4.2 mm in length,

with maximum diameter of 0.77 to 1.05 mm. Proboscis spindle-

shaped, 685/A to 900/i long, 160/i to 200/x in diameter anteriorly,

285/A to 310/i through bulged region, 200/i to 240/x at base. Proboscis

hooks arranged in 18 or 19 longitudinal rows of 15 or 16 hooks each.

Anterior hooks moderately slender, sharply bent at base, blade nearly

straight, 53/x long and 13ju, to 15/* in diameter; hooks on bulged area

shorter and heavier, more evenly curved, 47/i long and 19/t in diam-

eter; posterior hooks slenderer, gentl}^ curved, 50/x long and 8/* to

lO/i in diameter. Neck imarmed, in form of trimcated cone, 360/i to

400/t long. Anterior part of body with two bands or girdles with

fine transverse striations, and armed with spines in fairly regular

quincunxial arrangement; anterior band shortly behind neck, with
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about five or seven transverse rows of 50 to 60 spines each
;
posterior

band of 10 to 13 transverse rows of 80 to 90 spines each. Spines all

about 20ju, long. Anterior band ISO/t to 200/^ broad, posterior band

180/* to 300/i broad, separated by distance of about 75/a to 150jLt.

Proboscis sac very large, 1.45 to 1.75 mm long, with diameter of

250/* to 300/x. Lemnisci not recognizable. Testes just behind pro-

boscis sac in posterior part of broad region of body, close together

or separated by less than 75/i, with diameter of 135/x to 145/*. Cement

glands four, long and slender, extending from testes to near posterior

end of body (about 1 mm).
Host.—Paralichthys lethostigmus.

Location.—Body cavity.

Locality.—Galveston Bay, Tex.

Tyye specimen.—U.S.N.M. Helm. Coll. no. 39551; paratypes, no.

39552.

Reinarhs.—One of two specimens of Paralichtliys lethostigmus

examined contained eight immature specimens of this worm, attached

to the mesenteries. The worms are in all probability the young of a

species that matures in a fish-eating bird. Another form of strik-

ingly similar general appearance, A. hispidus, was described by

Van Cleave (1925) from a Japanese frog; it has been suggested by

Fukui (1929) that A. fuscus Harada, 1929, obtained from Japanese

night herons, may be the adult of this form. More recently Dollfus

(1929a) has described an Arhythviorhynchus {A. silwicola) from

two African catfishes, but I have not had access to this paper.

Witenberg (1932) has erected a new genus, Southwellina^ with Van
Cleave's A. hispidus as type. This genus is differentiated from

Arhythmorhynchus by the spindle-shaped instead of cylindrical body

and by having four instead of two cement glands. Since Van Cleave

omits any reference to the cement glands in A. hispidus^ Witenberg

must either have re-examined Van Cleave's material or have ac-

cepted A. fmcus as a synonym of it. However, A. fuscus has the

typical Arhythmorhynchus body form. I have seen no reference in

the literature to the number of cement glands in members of the

;genus Arhythmorhynchus other than in A. fuscus., which has four.

Liihe (1911) merely describes the cement glands as " auserordent-

lich lang und diinn, fadenformig ", but his figure of A. frassoni sug-

gests more than two glands. Van Cleave (1916) in a revision of

the genus in which he describes two new species, repeatedly refers

to the cement glands as long and slender but makes no mention of

their number.

In my opinion the genus Southwcllina cannot be considered valid

in the present state of our knowledge of these forms; therefore the

•species here described, which would fit that genus perfectly, is
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placed in the genus ArhythmorhyncJnis. It seems probable that

the immature forms of Arhythmorhynclius found in the body cav-

ities of their second intermediate hosts, frogs or fishes, differ from

the adults in the relatively undeveloped condition of the posterior

part of the body, which presumably elongates after the parasites

have reached the intestines of their definitive hosts. The four

cement glands of these young forms may possibly fuse into two

when they elongate in the adults, but it is more probable that in the

adult worms the attenuated glands, closely applied to each other,

have not had their number accurately determined except in the

case of A. fusciis. A similar error has been made in the case of

Gorgorliynclms medius (see Chandler, 1934), and it would seem

advisable to reinvestigate the number of the cement glands in the

genera Centrorhynchus and Prosthorhynchus.

GORGORHYNCHUS GIBBER Chandler, 1934

This species was found for the first time in two of three specimens

of the marine catfish {GaleichtJiys felis) at Bolivar Point near the

entrance from the Gulf of Mexico into Galveston Bay. It is a

form close to Echmorhynchus medius Linton, 1907, adults of which

were found only in Mycteroperca apua^ although encapsuled imma-
ture specimens were found among the viscera of a number of spiny-

rayed fishes. Linton's species was transferred by me (1934) to a

new genus Gorgorhynchiis^ of which the present species, G. gibber,

was made the type.

RHADINORHYNCHUS TENUICORNIS Van Cleave, 1918

This species, Avhich Linton has recorded from a large number of

species of marine fishes, was found in about 75 percent of the

croakers (Mlcropogon undulatus), in two of three "spots" {Leio-

stonmis scanthtonis), and in one thread-fin {PoJynemus octonenius)

taken in Dickinson Lake in the lower part of Galveston Bay, but

it was not found in any of seven croakers or three spots taken in

the upper reaches of the ba3^ I have published elsewhere (Chand-

ler, 1934) a more complete description of this parasite than has

hitherto been available.
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PARASITES OF GALVESTON BAY FISHES.

1. Phipidocotyle tramversale. (a. s., Anterior sucker; c. g., cystogenous glands; g. a., genital atrium-
!, intestinal sac; ov., ovary; ph., pharynx; L, testis; u., developing uterus; v., vitellaria; s. v . .eminal
vesicle; c. p., cirrus pouch.)

2, 3. Lecithochirium microsiomum: 2, Ventral view; 3, median longitudinal section through anteriorJend
(e, esophagus; h. d., hermaphroditic duct; 7n., metraterm; p. c, prostate cells; ph., pharynx- p pprostatic part of vas deferens; sph., sphincter of metraterm; s. v., seminal vesicle; v. d., ventral
depression; v. s., ventral sinus).

4. Unidentified distome from Menidia menidia.
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SOOyU.

PARASITES OF GALVESTON BAY FISHES.

Tentacularia lepida: 1, Removed from cyst; 2, enlarged to show course of proboscis sheaths; 3, Portion of

pars vaginalis, much enlarged to show granular bodies; 4, opposite views of one whorl of l^ofso" Pro-

boscis; 5. contractile bulbs (p. r., proboscis letractors); 6, cross sections through contractile bulbs at

levels indicated by A, B, and C in figure 5.
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PARASITES OF GALVESTON BAY FISHES.

l-A. GymnorhyiKhus gigas: 1, Head and neck, showing attachment to spherical vesicle of blastocyst; 2,

portion of proboscis about 1 mm from base, showing two whorls of spines; 3, portion of proboscis

about 0.75 mm from base, showing parts of two whorls of spines; 4, spines from near base of proboscis,

A, two or three rows proximal to B.

5, 6. G. malleus: 5, Entire larva in cyst; (i, head and necic.

7, 8. Proteocephalus elongatus: 7, Scolex; 8, A, vagina and cirrus pouch with cirrus retracted and vagina

distended, and B, same with cirrus exserted and vagina not distended.
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PARASITES OF GALVESTON BAY FISHES.

1,',2. Proteoccphalus elongatus: !, Proglottid slifi;htly past inatiirity; 2, female genital organs in posterior

part of proglottid (/. tag., lower vagina; oc, ooeapt; od., oviduct; ot., ootype; sh. gl., shell gland;

ut.. uterus; u. vag., upper vagina; y. d., yolk duct; y. r., yolk reservoir).

3-C. P. (tustratis: .3. Proglottid well past maturity; 4, ripe proglottid; 5, vagina and cirrus pouch, with

cirrus exserted; 6, scolex.
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PARASITES OF GALVESTON BAY FISHES.
1-5. Glossocercus cyprinodontis: I, Entire specimen; 2. anterior end with scole.x inverted; 3, neck re-^ion

iLTtVTT'''"' '''"°°' ^'°"'"-^ '''''^ '° ^^'^'^ ^°<i conspicuous e.xcrtory tubes Bla eral longitudinal section, showing bands of muscle fibers); 4, scole.x; 5, large and small hooks6-
. ^- ---«« co«;.r.- 6, Anterior end of body; 7. head; 8. posterior end of body

a, 10. C. robustum: 9, Head; 10, posterior end of body.
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PARASITES OF GALVESTON BAY FISHES.

1. Amphicaecum parvum: Anterior end.

2-4. Goezia minuta: 2, Male; 3, male, anterior end; 4. male, posterior end.

5-7. Dichelyne fastigatus: 5, Female; C, anterior end of male; 7, posterior end of male.

8-10. D. diplocaecum: 8, Youns female; 9, anterior end; 10, posterior end of female.

11-13. Agamonema immanis: 11, Anterior end; 12, head; 13, posterior end.
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PARASITES OF GALVESTON BAY FISHES.

1-4. Agamonema vnmitor: 1, Head, dorsal view; 2, head, lateral view; 3, head, showing cuticnlar lining of

esophagus ejected from mouth; 4, posterior end.

5-7. Atactorhynchus uereciindus: 5, Male; 6, proboscis; 7, hook from anterior end of proboscis.

8, 9. ArhylhmoTh'jnchas duocinctus: 8, Immature female; 9, profile of proboscis.
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The present paper records the results of a study of a small

collection of reptilian specimens in the United States National Mu-
seum from the Kirtland formation of New Mexico. It is a third

contribution on this subject, as I have considered this fauna in two

previous articles (Gilmore, 1916 and 1920). The materials were

acquired (1) by a field party from the National Museum working

under my direction, which spent the summer of 1929 collecting in the

San Juan Basin; (2) by purchase of a small lot of turtles from C. H.

Sternberg collected in 1923; and (3) by gifts from individuals or by

transfer from the United States Geological Survey of a small but

varied assortment of specimens. Study of these shows the presence

of several new species of turtles, and other well-preserved specimens

contribute to a better understanding of forms previously known.

The recovery of additional though incomplete dinosaurian spec-

mens is of interest in showing the presence of forms other than those

previously reported. It is proposed to review briefly those dino-

saurian species that are now in other museums but that have been

described since the appearance of my 1920 paper. Thus all the new
information relating to the extinct vertebrate fauna of the Kirtland

formation is brought together in this one article.

116009—35 1 \m
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DISCUSSION OF GENERA AND SPECIES

Order DINOSAURIA

Since I reviewed the fauna of the Kirtland in 1920, notable ad-

vances have been made in our knowledge of the Dinosauria of this

period. The discovery of well-preserved specimens has shown the

presence of a new genus of the Ceratopsia, of which two species,

Pentaceratops sternbergii Osborn and P. fenestratus Wiman, have

been named. The presence of a chasmosaurid ceratopsian appears

to be indicated by a fragmentary specimen. The genera Ceratops

and Monoclonius^ to which fragmentary specimens have previously

been referred as occurring in this formation, should now be dropped

from further consideration in that connection. Although it is quite

evident that unrecognized ceratopsian genera are present here, better-

preserved specimens are necessary before their affinities can be deter-

mined. At this time those specimens referred to Ceratops and Mono-
clonius have no significance except to indicate the presence of a

ceratopsian with fenestrated frills. It is quite possible that some

of the specimens so referred in the past may pertain to Pentaceratops.

The family Hadrosauridae is represented by the two genera Krito-

saurus and Para^wu/rolophus; the latter is of especial interest, as

its first occurrence outside of the Belly River of Canada is now
recorded.

The discovery of ParasauroJophus., Gorgosaur-us^ and a chasmosau-

rid dinosaur in the Kirtland formation known elscAvhere only in the

Belly River is strong evidence in support of the idea of the equiva-

lence in age of these widely separated geological formations.

Family DEINODONTIDAE

GORGOSAURUS species

A specimen (U.S.N.M. no. 834G) collected by Dr. J. B. Reeside, Jr.,

in 1915, consisting of a left dentary, I described in a previous paper

(Gilmore, 1916), but at that time I was unable to identify it. Com-
parison of this bone directly with a dentary of Gorgosaurus lihratus

Lambe from the Belly River of Canada now shows such close re-

semblances in size, shape, and other characteristics down to the small-

est details as to leave little doubt of their being congeneric. Likewise,

the number of alveoli (13) is in agreement with Lambe's (1917) de-

termination from a numl^er of specimens that the dentary in this

genus bears 13 or 14 teeth.
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Family HADROSAURIDAE

Subfamily Hadrosaurinae

KRITOSAURUS NAVAJOVIUS Brown

Another occurrence of Kritosaui^us navajovius is recorded by
U.S.N.M. no. 8629, consisting of the posterior half of the skull, the

left ramus, axis, and third and fourth cervical vertebrae. This speci-

men was collected by Dr. J. B. Reeside, Jr., in the Kirtland forma-

tion, 4 miles southwest of Kimbetoh, San Juan County, N. Mex., in

1916.

It is slightly smaller than the type of the species, but agrees

closely with it except in one particular—none of the teeth of the

dentary show papillae, but all have smooth borders. The precise

number of tooth rows in the dentary cannot be determined from this

specimen, although it shows them to be more than 40.

Subfamily Lambeosaurinae

PARASAUROLOPHUS TUBICEN Wiman

Plate 13, Figure 1

The presence of crested hadrosaurians in the Kirtland formation
Avas recognized by me in 1919 on meager materials, but the descrip-

tion of ParasauroJophus tubicen by Dr. Wiman (1931) is the first

generic recognition of the Lambeosaurinae in these beds. The type
specimen, now preserved in the Paleontological Institute of the

University of Upsala, Sweden, consists of a partially disarticulated

skull, with the posterior half of the characteristic overhanging crest

formed by the frontals and premaxillaries, which leaves no uncer-

tainty as to the proper assignment of this specimen. It w^as col-

lected in San Juan County, N. Mex., in 1921, by C. H. Sternberg.

U.S.N.M. no. 13492, consisting of a posterior half of the right

maxillary with teeth, left femur, posterior end of the left ilium, and
the almost complete articulated tail, is, on account of the tall spinous

processes on the anterior caudal vertebrae, provisionally referred to

this same genus and species. This specimen was collected in T. 25
N., R. 13 W., about 6 miles north of Hunter's Store (Bisti P. O.),

by N. H. Boss in 1929. The uncertainty of its reference is due to

the incompleteness of the specimen on which the genus was estab-

lished by Parks (1922), which had only the first four vertebrae of

the tail present.

Since the National Museum specimen lacks the spinous processes

of these particular vertebrae, little of value remains for direct com-
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parison. Of the two hadrosaurian genera now known from this

formation, Kritosauo'us may be dismissed from consideration, as the

spines on the anterior caudals of a larger individual (Parks, 1929)

do not have the elongated proportions of Parasaurolophiis. The
only other possible assignment, so far as known at the present time,

is that this tail might pertain to the genus Hypacrosaurus^ but more
diagnostic materials are required to establish such a suggestion,

furthermore, Hypacrosaw^s is an Edmonton genus, although since

it has been recognized in the Two Medicine formation of Montana,
no good reason exists why it might not also be found to occur in

the Kirtland formation.

The tail shown in plate 13. figure 1, was found articulated and is

complete except for the possible loss of a vertebra or two at the

distal termination. There are 68 caudal vertebrae present. These

were in series with the posterior sacrals of which there are three

centra preserved. The posterior end of the left ilium was retained

in articulated position, as shown in plate 13, figure 1. All the verte-

brae posterior to its hinder border are regarded as caudals. The
spinous processes are largely missing on the first six caudals, and

the chevrons on all anterior to the tenth. The first complete spine

found on the eighth vertebra has a length of 481 mm (about 19

inches). The ninth is 479 mm, and as they become progressively

shorter in a posterior direction, the presumption is that the missing

anterior spines would progressively increase in length. Based on

the progressive rate of change in the known spines it would be a con-

servative estimate that the first caudal spine Avould have a height of

51G mm (about 201/4 inches).

Parks gives the length of spines in the first four vertebrae of

the type of Parasaurolophus walkcri as 415, 410, 400, and 390 mm,
respectivel}^ Thus the Kirtland specimen exceeds P. w^dkeri in

spine development, although the femur of the latter is slightly longer,

measuring 1,032 mm, as compared with 985 mm for the specimen

under consideration.

The gTeat dorsoventral depth of the tail is strikingly illustrated

by a vertical measurement taken across the fourteenth vertebra.

From spine top to chevron tip it measures 311/2 inches. The seventh

caudal has a spine 375 mm and a centrum 69 mm long; the tenth

vertebral centrum is 65 mm long.

There are transverse processes on the first 16 vertebrae, but these

are so poorly preserved as to be unworthy of description. As the

principal features of this series are clearly set forth in plate 13,

figure 1, further description of the tail is imnecessary.

The posterior half of a right maxillary, partly filled with teeth,

was found in the block carrying the sacral portion, and it is pre-
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Slimed to belong to this same individual. The teeth of the functional

series are much worn and extend but little below the alveolar border

on the internal side. They have smooth borders, with strong median
carinae, and none shows evidence of being papillate. In the present

state of our knowledge concerning the teeth of the Hadrosauridae,

the dentition of this specimen gives no assistance in its identification,

especially since the teeth of the contemporary forms have not as yet

been adequately illustrated or described.

The left femur preserved with this specimen is in an excellent

state of preservation, except for the loss of portions of the head.

It is typically hadrosaurian and differs from the femur of P. walkeri

in having the posterior extremity of the fourth trochanter precisely

at mid length, whereas in P. umUceri it is well below the middle.

Although this specimen is provisionally referred to P. tuhicen^

it may eventually be found to belong to a form as yet unrecognized

in the Kirtland formation.

Family CERATOPSIDAE

PENTACERATOPS STERNBERGII Osborn

Plate 13, Figiibb 2

The genus Pentaceratops was established by Professor Osborn

(1923) on a well-preserved skull found by C. H. Sternberg in the

Fruitland formation. In 1929, George F. Sternberg collected a

nearly complete right squamosal (U.S.N.M. no. 12002) (see pi. 13,

fig. 2) in SW.y^, T. 24 N., R. 13 W.. San Juan County, N. Mex.,

from the Kirtland formation, which Lull (1933) identifies as per-

taining to this species, thus recording the presence of P. sternhergii

in the Kirtland formation. A second specimen (U.S.N.M. no. 12743)

,

consisting of a supraorbital horn-core and parts of a squamosal from
this same locality and formation, is quite certainly referable to

P. stcr7ibergii. The horn-core in size, shape, and curvature closely

resembles that of the type specimen. The two other known speci-

mens (Amer. Mus. Nat. Hist. nos. 1624 and 1625) are said to have

come from the Fruitland formation.

PENTACERATOPS FENESTRATUS Wiman

This species was founded (Wiman, 1930) on a crushed but essen-

tially complete skull, collected by C. H. Sternberg on the north

branch of Meyers Creek, 1 mile south of Kimbetoh Wash, San Juan
County, N. Mex., from the Kirtland formation. A single fenestra

in the squamosal bones distinguishes it from P. sternbergii and a]D-

parently was the character that suggested the specific name. Lull is
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inclined to regard this fenestra as pathologic. A second specimen,

consisting of the lower jaw associated with the greater part of the

skeleton from Meyers Creek, was also described by Wiman. This

material is in the University of Upsala, Sweden.

CHASMOSAURUS species

A supraorbital horn-core (U.S.N.M. no. 12018), collected by N. H.

Boss in the Kirtland formation, 5 miles west of Brimhall's Store,

San Juan County, N. Mex., in 1929, is provisionally identified as

pertaining to the genus Chasmosaurus. This identification rests

on its close resemblance in form and size to the horn-cores of a skull

of C. helli^ described and figured by Lambe (1915). I am fully

aware of the uncertainty of an identification based on such meager

evidence, but with our present knowledge of the ceratopsian Din-

osauria, the onh^ other possibility is that this specimen might per-

FiGURE G.—Supraorbital horn-core of a chasmosaurid dinosaur, U.S.N.M. no. 12018

;

a, Lateral view ; b, posterior view. A little less tlian one-third natural size.

tain to Centrosawrus^ although in none of the skulls known to me
of this genus do the supraorbital horn-cores closely resemble, except

in size, the one before me. In either event the presence of a hitherto

unrecognized ceratopsian genus in the Kirtland fauna is indicated.

This horn-core is short, with a bluntly pointed tip and slightly

recurved. Broadly oval in cross section near the base with the

greatest diameter anteroposteriorly, its broad ventral surface is

hollowed and forms the upper boundary of the orbit. The surface

of the horn is channeled by the usual series of ramifying canals. It

is illustrated in figure 6.

{
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Order CHELONIA
Four families of Chelonia, the Pleurosternidae, Baenidae, Derma-

temydidae, and Trionychidae, are now recognized in the Kirtland

formation. Eleven species have been named, four of which are

herein described as new.

Family PLEUROSTERNIDAE

NEURANKYLUS BAUERI Gilmore

A single specimen (U.S.N.M. no. 13228), collected by the 1929

expedition, is referred to this species. It is considerably larger

than the type specimen, the carapace measuring 605 mm in length

on the median line, whereas the type is only 560 mm in this dimen-

sion. Except for its large size, the specimen contributes little to

our knowledge of this species, as most of the sulci and all the sutures

are obliterated. It was found by G. F. Sternberg in T. 23 N., R.

10 W., San Juan County, N. Mex., in the Kirtland formation.

Recently, however, Dr. Wiman (1933) has added much to a

better understanding of the skeletal anatomy of this species, through

the description of four specimens obtained for him in New Mexico

in 1921 by C. H. Sternberg. The description of the cervical and

caudal vertebrae and of the pelvic and pectoral arches together with

a humerus gives the first information of the skeleton aside from the

carapace and plastron. These species are said to have come from

both the Kirtland and Fruitland formations.

Family BAENIDAE

BAENA ORNATA, new species

Figures 7, 8; Pl.\tb 14

Tyye.—U.S.N.M, no. 13229, consisting of a nearly perfect carapace

and plastron. Collected by G. F. Sternberg, June 20, 1929.

Locality.—3 miles northeast of Hunter's Store (Bisti P. O.),

SWi/4, T. 24 N., R. 13 W., San Juan County, N. Mex.

Horizon.—Kirtland formation. Upper Cretaceous.

Description.—The specimen selected as the type of this species

is an unusually well preserved carapace and plastron, lacking only

some minor fragments. In outline the carapace is broadly ovate

with scalloped borders posterior to the inguinal notches. There is a

shallow median indenture in front and a wider and more pro-

nounced emargination of the central posterior border.

At the widest part, about mid length, the carapace measures 437

mm across; its greatest length at the center is 478 mm. The depth
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of the shell at the center, the highest point, is about 105 mm, prob-

ably more in life, since there is some indication of vertical com-

pression.

The very rough surface ornamentation of the carapace (see

pi. 14) is quite characteristic of this species, and this feature alone

is sufficient to distinguish it from all described baenids with the

possible exception of Baena nodosa Gilmore, which also occurs in

this same formation.

The ornamentation consists of a series of elongate, longitudinal,

round-topped ridges and low, rounded, nodelike protuberances.

These are arranged

in alternate t r a n s-

verse bands across

the mid region of

the shell, extending

somewhat outside of

the vertebral areas,

where they are
sparser and less reg-

ular in their place-

ment. In the type

there is a median

ridge formed by

t h r e e and four of

these elongated ele-

vations set closely

parallel with narrow

grooves between.

This ridge is not con-

tinuous but i n t e r-

rupted a t intervals

where the transverse

bands of rounded

nodes cross from one side to the other. In U.S.N.M, no. 12821, which

clearly pertains to this species, this ridge is made by a single elevation,

although the other sculpture is quite similar to that of the type speci-

men. The outer half of the costal area and the whole posterior fourth

of the shell have an undulating surface, but plain except for a few low

scattered nodes. The surface is not smooth but slightly wrinkled,

wnth a shagreened appearance resulting. The peripheral surfaces

are fairly smooth, except along the front of the shell, where they are

ornamented by low, irregularly shaped elevations.

Figure 7.—Carapace of Bacna ornata, new species.

Type. U.S.N.M. no. 13229. VI, V5, Vertebrals 1 and
5, respectively. One-sixth natural size.
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Table 1.

—

Mcastircments of vertchral scutes of Baena ornata

167

No.



168 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 83

ening of the entire surface. The plastron as a whole is large. The
total length is 440 mm. The anterior lobe has a length of 117 mm
and a breadth at its base of 150 mm. From the base the lateral

borders run forward and inward, tunnng inward rather abruptly
immediately preceding the junction of the gular-humeral scutes to

form a slight notch, as shown in figure 8. The end of the plastron

is truncated and is about even Avitli the anterior border of the

carapace.

The posterior lobe has a length of 120 mm and a width at the

base of 155 mm, and ends forward of the posterior border of the

carapace. The posterior end is angularly concave. The bridge has

a width of about 205 mm.
Gular scutes are present, but I find no trace of intergulars. The

gulars measure 3'5 mm in length on the mid line; the humerals 73

mm; the pectorals 106 mm; the abdominals 73 mm; the femorals

95 mm ; and the anals about 60 mm.
On the bridge there are indications of four large inframarginals

lying principally on the plastron bones.

As mentioned previously, the ornate sculpture of Baena oi'iiata

at once distinguishes this species from all described forms, with the

possible exception of B. nodosa. From that species it may be dis-

tinguished by the more quadrangular form of the shell; greatest

transverse diameter at mid length
;
quadrangular shape of first

vertebral and the absence of accessory scutes lateral to the first

vertebral; and in having all the vertebrals wider than long.

A second specimen (U.S.N.M. no. 11083) is also identified as

belonging to this species. It is larger than the type specimen,

and the plane surface of the plastron points to its being a female.

This specimen was collected by C. H. Sternberg from the Kirtland

formation in the " wash south of Ojo Alamo Wash," 9 miles north-

east of Tsaya, San Juan County, N. Mex., in 1923.

The carapace except in front lacks most of its outer rim, but the

plastron is complete except for a small portion of the posterior lobe.

It has an estimated length of about 510 mm, which indicates the

much larger size of this individual, as the plastron of the type

measures only 440 mm. The anterior lobe is strongly notched at

the junction of the gular-humeral scutes, as in the type. At this

point it has a greatest transverse diameter of 93 mm. The lobe is

125 mm long and 183 mm wide at the base. The bridge is 245 mm
wide. The posterior lobe is 195 m,m wide at the base.

A third specimen (U.S.N.M. no. 12821) may also be clearly re-

ferred to this species. It was collected by me in SWiy4, T. 24 N.,

R. 13 W., 3 miles northeast of Hunter's Store, San Juan County,

N. Mex., in 1929.
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BAENA NODOSA Gilmore

Since Baena nodosa was first described in 1916, no less than eight

specimens acquired by the National Museum have been identified

as pertaining to this species. Four of these have been commented
on previously (1920). Two were obtained from C. H. Sternberg,

and the other two were collected by the 1929 paleontological expedi-

tion. All have the characteristic nodelike ornamentation of the

carapace and in most respects are in accord with the type specimen.

Two specimens (U.S.N.M. nos. 12819 and 11323) differ from the

type in having a more broadly rounded anterior border of the cara-

pace, and no. 11323 also has the nodes more sparsely placed over

the surface of the shell. In all other respects these specimens show
no discordant features. That the type is not a large example of

the species is indicated by the length of the carapace at the center

—

375 mm, 380 mm, and 403 mm in three individuals—whereas in the

type the length is only 354 mm.
U.S.N.M. no. 12819, collected by G. F. Sternberg 3 miles north-

east of Hunter's Store, San Juan County, N. Mex., shows that the

restored scallops along the rear border of the type specimen as

illustrated in my original description are in error. Away from
the central ones they become more rounded transversely with shal-

lower indentations between them, instead of being bluntly pointed

and having deep emarginations.

A nearly complete but somewhat crushed shell (U.S.N.M. no.

11327) is of interest in confirming the presence of this species in the

Fruitland formation. It also records a new locality for the species

—

Coal Creek, 3 miles southeast of Tsaya, San Juan County, N. Mex.
In the collection made for the University of Upsala by C. H.

Sternberg, Wiman (1933) found 17 specimens that he identified as

pertaining to Baena nodosa. Eight of these are from the Kirtland

formation, five from the Fruitland, and four are without designa-

tion as to horizon. Wiman calls attention to the great variation in

the dermal scuta and in the form of the carapace. He finds none

that are precisely in accord with the type of the species. Regard-

less of the differences found, he concludes that all should be referred

to B. nodosa, a conclusion with which with one exception I am fully

in accord. Specimen no. 9 of his series, in which he regards the

lateral and marginal scutes as being wholly abnormal, may possibly

pertain to the genus Boremys. If this suggestion is correct, it marks
the first recorded occurrence of this genus in the Fruitland.

Genus BOREMYS Lambe

The genus Boremys was established by Lambe in 190G for the

species pulchra previously referred by him to the genus Baena. In
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1919 I added the species B. aWertensis. Both of the type specimens

were from the Belly River formation, Upper Cretaceous of Alberta,

Canada. A specimen about to be described records the first occur-

rence of this genus outside of Canada.

Hay (1908) characterized the genus as follows:

Like Baena, but having on each side supramarginal scutes, which alternate

with the costal scutes. Nuchal bone short and wide. A preneural present.

I would amend this definition by the addition of the following

characters : Five or six vertebrals, last vertebral separated from pos-

terior border by supracauclal scutes. This is a character found

among the Baenidae only in Boremys and Thescelus.

Boremnjs indchra: Small size, front of shell broadly rounded;

costal scutes wider than long. Five vertebral scutes.

Boremys oZbertensis: Small size, front of shell bluntly pointed;

costal scutes longer than wide. Five vertebral scutes. Anterior lobe

of plastron shorter than posterior lobe.

Boremys grandis: Large size, front of shell broadly rounded;

costal scutes longer than wide. Six vertebral scutes. Anterior lobe

of plastron longer than posterior lobe.

BOREMYS GRANDIS, new species

Figures 9, 10: Plate 35

Type.—U.S.N.M. no. 12979, consisting of a nearly complete cara-

pace and plastron. Collected by George F. Sternberg, 1929.

Type locality.—^'SNY^, T. 24 N., R. 13 W., 3 miles northeast of

Hunter's Store (Bisti P. O.), San Juan County, N. Mex.

Horizon.—Kirtland formation, Upper Cretaceous.

DesoHption.—The specimen selected as the type lacks iiortions of

the lateral borders and is somewhat depressed by vertical crushing.

The shell is subquadi'angular in outline, being longer than wide,

with a broadly rounded anterior end and a truncated posterior bor-

der. Its large size at once distinguishes it from known species,

as it is more than twice the size of B. pulchrci and fully twice as

large as B. aZbertensis. In this specimen the plastron projects

strongly in front of the anterior border of the carapace, as in

Thescelus; this feature, however, may be in part due to the crushing

to which the specimen has been subjected.

The surface of the shell is undulating and is devoid of ornamenta-

tion, except for low-lying bosses that are sparsely scattered over

the supramarginal and marginal areas. The central part of the

Ciuapacc is fairly smooth, with slight indication of a median keel

fore and aft.
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The few anterior neurals that can be traced out have the same

shape and relative proportions as those of B. pulchra. A preneural

is present as in Chisternon, The form of these bones is well shown
in figure 9. The costals are rather uniform in width so far as they

can be determined.

The carapace has a greatest length at the center of 442 mm and a

greatest width of 375 mm. The lateral borders posterior to the

inguinal notches thin out

to a sharp edge that is

shallowly and widely

scalloped.

The sulci outlining the

various scutes are plainly

impressed, but along
either border, owing to

faulty preservation, they

can no longer be deter-

mined. The presence of

supramarginal scutes is

clearly shown on the for-

ward half of the carapace

(see fig. 9, 8.711.8.), and
the presence of these

scutes at once determines

the generic affinities of

this specimen. There are

large supernmnerary cos-

tal scutes on each side of

the first vertebral (fig.

9), as in the other species

of the genus and often in

other members of the Baenidae. The supramarginal scutes form
a row between the costals and the marginals and alternating with
them. Although the full boundaries of the supramarginals have
not been established, except in one instance, it is quite evident they
have greater areal extent than in either of the described species,

which has resulted in decreasing the size of the costal scutes. All
the costal scutes are longer than broad, whereas in B. pulchra they
are broader than long. Whether there was a supracostal scute

present on the rear of the carapace, as in B. pulchra (Lambe, 1914,

p. 14), cannot be determined in this specimen.

The nuchal scute is longer than wide, measuring 14 mm on the

free border and 18 mm fore and aft. In both B. pulchra and B.
albertensis this scute is much wider than long.

Figure 9.—Carapace of Boremys f/randis. Typp.
U.S.N.M. no. 12979. Nl, 2, 3, 4, Neurals 1 to 4 ;

nuj nuchal scute ; pren, preneural ; s.m.s.,

supramarginal scute ; VI and V6, vertebrals 1

and 6, respectively. One-sixth natural size.
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There are six vertebrals in the type, and since this number is

present in a second specimen (U.S.N.M. no. 12978), it apparently

indicates it to be a constant character of this species, as in Baena
hatcheri and Chistemon undatum. This extra vertebral has not

been found in either B. fulchra or B. alhei'tensis.

The three anterior vertebral scutes are relatively narrow for a

baenid. The first vertebral is shorter than broad, whereas in B.

'pulclira it is nearly twice as broad as long, and in B. albertensis

these dimensions are subequal. The form of the scutes is clearly

shown in figure 9, and their dimensions are given in table 2.

The sixth vertebral is

excluded from the poste-

rior border by the inter-

vention of supracaudal

scutes, as in Thescelus.

These two genera are the

only baenids in which this

vertebral does not extend

to the border.

The plastron has a

length at the center of 398

mm and a greatest width

of about 280 mm. The
bridge has a width fore

and aft of 188 mm. The
anterior lobe is 116 mm
long and 143 mm wide at

the base. Tlie width di-

minishes gradually toward

the front, the end being

broadly rounded. The
posterior lobe is 98 mm
long and 134 mm wide at

the base. The borders

rapidly converge as far

back as the anal-femoral

sulcus ; from tliis point bacward to the end the sides are nearly par-

allel. The posterior end is broadly but shallowly notched at the

middle.

Figure 10.—Plastron of Borcmys grandis. Type.
U.S.N.M. no. 12979. ah. Abdominal scute ; an,

anal scute ; epi, epiplastron ; /em, femoral
scute ; g, gular ; hum, humeral ; hyo, liyoplas-

tron ; hypo, hypoplastron ; ing, intorgular scute;

in.m, intermarginal scute; tneao, mesoplastron

;

pec, pectoral scute ; xiph, xiphiplastron. One-
sixth natural size.
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Table 2.

—

Comparative measurements of vertebrals of Boremys grandis
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Genus THESCELUS Hay

The genus Thescelus was established by Hay in 1908, and the

species T. insilem from the Lance formation of Wyoming was se-

lected as the genotype. At the same time a second species, T. rapkns^

from the Ojo Alamo formation of New Mexico, was described. The

genus was assigned to the family Baenidae. A specimen in the

present collection records the second occurrence of Thescelus in the

Kirtland formation, and since it displays characters distinguishing

it from all described species, the name T. hemispherica is proposed

for it.

The original characterization of the genus is no longer adequate,

and I therefore propose the following amended diagnosis

:

Front of carapace greatly shortened and excavated on the mid

line. Carapace as wide or wider than long. Fifth vertebral ex-

cluded from posterior border by intervention of paired supracaudal

scutes. Plastron extending strongly beyond the front border of the

carapace; bridges broad, extending far forward. Buttresses feebly

developed.

THESCELUS HEMISPHERICA, new species

Figures 11, 12 ; Plate 16

Type.—U.S.N.M. no. 12818, consisting of the incomplete carapace

and plastron. Collected by George F. Sternberg, 1929.

Type locality.—3 miles northeast of Hunter's Store (Bisti P. O.),

San Juan County, N. Mex.

Horizon.—Kirtland formation, Upper Cretaceous.

Description.—The type specimen is an old individual as indicated

by the coalesced sutures, none of which is longer visible. Although

much of the peripheral region of the posterior half of the shell is

missing, a small section of the posterior rim is preserved, and it

permits an accurate measurement of the total length at the center

as being 361 mm. The greatest width at about the middle is 370 mm.
Since the first peripherals extend 13 mm in front of the bottom of

the median excavation above the neck, the total length of the cara-

jDace is 374 mm. Thus the relative proportions of the carapace are

similar to those of T. insilens from the Lance formation.

The form of the carapace resembles the other species in being

broad, not greatly elevated, and having a broad median excavation

for the neck. It is evidently not narrowed behind as in T. insilens.

Tlie one figured by Wiman from which the missing parts were re-

stored, as shown in figure 11, has a shallow median excavation for

the tail. The plastron extends far forward of the line of the cara-

pace but otherwise resembles those of species of Baena.
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The surface of the carapace is undulating, and outside the verte-

bral areas it is ornamented by a series of low, round-topped bosses

and ridges. These are without regular arrangement and rather

sparsely placed. Vertebral areas except first and fifth are smooth,

these two being slightly roughened by low-lying elevations of ir-

regular shape and size. There is indication of a low median keel

along the middle of the car-

apace, which becomes more
apparent toward the poste-

rior end. (PI. 16.)

The scutal areas are dis-

tinctly marked on the shell

and give the most complete

information as to the ar-

rangement of the scutes in

this genus of any specimen

yet obtained. The abbrevi-

ation of the front of the

carapace has resulted in

greatly reducing the size of

the nuchal scute, which is

very narrow anteroposteri-

o r 1 y, measuring 4 mm,
whereas its width is 33 mm.
This is the first time the

presence of this scute has

been recognized in this

genus. Hay (1908, p. 96)

thought it to be absent in T . insilens, and this region was not pre-

served in the type of T. raplens. U.S.N.M. no. 8074, from the Lance
formation of Wyoming, which is referred to T. insilens Hay, dis-

tinctly shows a large nuchal present.

Takle 3.

—

Comparative measurements of vertebrals of type specimens of two
species of Tliescelus

FiGUKE 11.—Carapace of Thescelus hemisphcrica.

Type, U.S.N.M. no. 12818, mi. Nuchal scute:

su.sc, supracaudal scute ; VI, V5, vertebrals

1 and 5, respectively. One-sixth natural

size.
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The first vertebral is much shortened, and all are wider than long.
The form of the vertebrals is clearly shown in figure 11, and their
principal dimensions are given in table 3.

The fifth vertebral does not come to the posterior edge of the shell,
as in the other members of the Baenidae, but is separated from it

by paired supracaudal scutes, as in T. imilens.
The total number of marginal scutes cannot be determined from

this specimen.

The plastron is large. The axillary notch is forward, being only
35 mm from the front of the carapace. The opening for the head
and fore legs is therefore much restricted. The front lobe extends

well forward beyond the

front of the carapace. The
anterior lobe has a length

of 89 mm and is shallowly

excavated on the mid line.

The base is 115 mm wide,

but it narrows rapidly to-

ward the front, so that at

the gular sulci the width

is only 74 mm. The poste-

rior lobe at the base is 135

mm in width.

Anteroposteriorly t h e

bridge has a width of 187

mm. From its inner end

to the border of the cara-

pace it is about 112 mm.
None of the sutures of

the plastron is discernible.

The sulci are plainly im-

pressed, and most of the

scutal areas are well defined, as shown in figure 12.

No trace of intergular scutes was found, although present in

Thescelus insilens Hay. The gulars are large and meet on the mid
line for a distance of 28 mm ; the humerals for 61 mm ; the pectorals

for 94 mm ; and the abdominals for 44 mm. On the bridge there are

four inframarginals that have been satisfactorily determined. The
median longitudinal sulcus runs a somewhat irregular course as in

many other baenids.

This species is at once distinguished from the Lance T. {nsilens

by the bosslike ornamentation of the carapace, the relatively wider

vertebrals, posterior border of carapace without constrictions, and

Figure 12.—Plastron of Thescelus hemisphcHca.
Type. U.S.N.M. no. 12818. ab. Abdominal;
fern, femoral; ff, gular; hum, humeral; iti.m,

inframarginaLs
; pec, pectoral scute. One-

sixth natural size.
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in having the nuchal less deeply excavated ; and from T. rapiens of

the Ojo Alamo by the lack of a median depression along the back,

relatively wider vertebrals, and rough sculpture of the carapace.

In a recent paper Wiman (1933) has described a specimen from
the Kirtland formation of New Mexico, which he refers to Thescehis

hmlefis Hay, a Lance species. Compared with the type of T. insilens,

the broadly rounded posterior border of the carapace at once dis-

tinguishes it from the narrowed, protrudent border of the Lance
specimen, and this feature in conjunction with their different geo-

logical occurrence apparently indicates the incorrectness of its

assignment.

In so far as comparisons can be made from descriptions and
illustration, I find the Upsala specimen to be in close accord with

T. he'tnispherica here described, to which the specimen is now re-

ferred. In figure 11 the missing posterior borders of the type have
been restored after the Upsala specimen, which fortunately is well

preserved, and serve to give us a complete picture of the carapace.

The one discordant feature of this assignment appears to be that of

the surface sculpture, of which Wiman says :
" Die Oberflache zeigt

heir und da eine feine wenig charakteristische Skulptur, die an

gerunzeltes Chagrinleder erinnert." There is no trace of this style

of sculpture on the shell of the type of T. hemisph erica, but it has

the sculpture of T. insilens as described by Hay (1908, p. 95).

Parks (1933a) recently described a new turtle under the name
Baena fluviatiJis from the Belly River formation of Canada, which
at my suggestion is now referred (Parks, 1933b) to the genus

Thescelus.

The presence of paired supracaudal scutes posterior to the fifth

vertebral, rear border of carapace unscalloped, and anterior lobe

of plastron longer than posterior are all features foreign to the

genus Baena and in accord with Thescelus. Unfortunately much of

the anterior border of the type specimen is missing, so that a full

diagnosis cannot be made, but in view of the features pointed out

the assignment to Thescelus is probably correct.

This specimen is of much interest in recording the first occurrence

of Thescelus in the Belly River formation and also in greatly ex-

tending its known geographic range. T. hemispherica from the

Kirtland may be distinguished from T. ilwviatilu by its smaller size

and relatively narrower vertebrals, especially the fourth and fifth,

and narrower anterior lobe.
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Family DERMATEMYDIDAE
BASILEMYS NOBILIS Hay

Figures 13, 14; Pl-^te 17

A complete but somewhat crushed specimen (U.S.N.M. no. 11084)

records for the first time the presence of the genus Basilemys in

the Kirtland formation. It was collected bv C. H. Sternberg in

Figure 13.—Carapace of Basilemys nobilis Hay. U.S.N.M. no.

11084. One-sixth natural size.

1923 in Hunters Wash, 2 miles above Hunter's Store (Bisti P. O.),

San Juan County, N. Mex.

This specimen is provisionally identified as pertaining to Basi-

lemys nobilis Hay (1911, pp. 316-317), the type of which is said

to have come from the overlying Ojo Alamo formation. The frag-

mentary character of the type of B. nohilis makes it exceedingly
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difficult if not impossible to identify certainly other specimens with

it. In view of the similar geographic and near geologic occurrence

of the two specimens and the close agreement in structural details,

so far as comparisons are possible, the assignment of the specimen

to B. nohilis seems justified. If correct in this tentative identifica-

!>••""

Figure 14.—Plastron of Basilemys nohilis Hay. U.S.N.M. no.

110S4. About one-sixth natural size.

tion, the specimen is of interest in contributing to a better under-

standing of this little-known species.

This specimen is about the same size as the type, the carapace at

the center measuring 720 mm in length. The whole surface of the

shell is sculptured with rough pyramidal elevations arranged in

rows forming a pattern that is distinctive of the genus, but appar-

ently alike in all described species.
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The specimen is apparently an old individual, since most of the

sutures are coalesced and the outlines of the individual elements

can no longer be determined. The sulci outlining the dermal scutes

can be traced and in most instances give a clear conception of their

form and arrangement. The cara})ace has been badly crushed toward
the right side, obscuring the width of the vertebrals (pi. 17).

The anterior border of the carapace is excavated above the neck,

the free border at the center of the notch being about 48 mm thick.

On each side of the mid line this border thins rapidly, soon form-

ing an acute edge that thickens again before reaching the axillary

notches. Behind the inguinal notches the border is slightly incom-

plete, but it was probably acute as in other species.

The nuchal scute is small, as in B. sinuosa Riggs, measuring

34 mm long and 16 mm w^ide. The vertebral scutes, except the first

and fifth, are longer than wide, as showm in table 4.

Table 4.

—

Measitrenients of vertebrals of Basilemys iiobilis

No.
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The gular scutes are greatly reduced in size and are widely sepa-

rated by a pair of large intergulars, which meet on the median line

for a distance of 100 mm. In the presence of greatly reduced gulars

this species resembles B. variolosa. The humeropectoral sulcus is

at first directed backward from the axillary notch for 45 mm, then

turns abruptly forward and inward to the median line. The
humeral scutes at the center measure 23 mm in length. The pec-

toral scutes are narrow at their outer ends, as in B. variolosa. At
the narrowest part they measure 43 mm, at the center 208 mm. The
abdominal scutes are large, measuring 143 mm along the mid line;

the femorals 100 mm, and the anals 117 mm.
The scutes covering the bridge are separated from the plastral

scutes by a nearly straight sulcus running from the axillary to the

inguinal notch. As pointed out by Hay (1911) only the most

anterior and most posterior are inframarginals, the intervening ones

being marginals. The absence of inframarginals constitutes one of

the important distinctive features of the genus Basileiiiys.

In size and form of the carapace and in the proportions of the

dermal scutes, this species has its nearest resemblances in B. vari-

olosa. The chief distinction lies in the form and development of

the epiplastral beak. It differs in being broad and protruding, in-

stead of roundly pointed and nonprotrudent, as in B. variolosa.

From B. sinuosa and B. yraeclara it is distinguished by the greatly

reduced gulars that are not in contact on the median line.

A specimen recently described by Wiman (1933, pp. 25-30) from

the Fruitland shales of New Mexico is likewise referred to this

species. The form of the anterior lobe has the shape of B. variolosa

Cope, which differs considerably from the lobe of the Kirtland speci-

mens previously described. If these two specimens pertain to the

same species, the difference observed may be sexual, in which event

the National Museum specimen is probably the male, the Upsala

specimen the female.

ADOCUS BOSSI Gilmore

Four additional specimens pertaining to Adoeias hossi were ob-

tained by the 1929 expedition. These (U.S.N.M. nos. 12838, 12842,

12982, and 12983) are nearly complete shells and except for being

flattened are in a good state of preservation. All were found close

together in SWi^, T. 24 N., R. 13 W., San Juan County, N. Mex.

A fifth specimen (U.S.N.M. no. 11326), which appears to be refer-

able to this species, was collected by C. H. Sternberg in 1923 on

Meyers Creek, San Juan County, N. Mex., from the Fruitland

formation.
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Family TRIONYCHIDAE

ASPIDERETES OVATUS, new species

FiGUKE 15 ; Plate 18, Figure 1

Type.—U.S.N.M. no, 12986, consisting of the carapace lacking a

portion of the anterior border and fragmentary parts of the plas-

tron. Collected by C. W. St<?rnberg, 1929.

Type locality.—7 miles northwest of Brimhall's Store. San Juan

County, N. Mex.

Horizoii.—Kirtland formation, Upper Cretaceous.

Description.—The specimen selected as the type lacks the nuchal

and portions of the right first costal, but otherwise, although much
checked and slightly

distorted, the carapace

is quite complete.

The carapace is oval,

with the broader end

forward of the middle.

The rear end is broadly

pointed. The shell has

a greatest estimated

length of about 310

mm and a greatest
width of 283 mm.
The sculpture of the

carapace consists of

shallow, rounded pits,

separated by ridges

whose summits are flat

topped. Toward the

outer margins of the

shell the pits tend to

arrange themselves in

rows parallel with the adjacent border (pi. 18, fig. 1). In the cen-

tral area the pits are irregular in placement and less deeply im-

pressed. A second specimen (U.S.N.M. no. 12987), which may be

referred to this species, shows the central area to be smooth and al-

most devoid of pitting. There are a few spots on the central part

of the type, showing a similar condition. A narrow band crossing

the outer ends of the costals is free of pitting, as are the beveled

ends. The sculpturing is distinctive and will serve at once to dis-

tinguish this species from the other Upper Cretaceous trionychids of

this region.

Figure 15.—Carapace of Aspideretes ovatus. Type.

U.S.N.M. no. 12086. Nl, N6, Neurals 1 and 6, re

spectively. One-fourth natural size.
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There are seven neurals of the usual coffin shape, the seventh being

much reduced in size, subelliptical in form. Table 5 gives the

dimensions of these bones. The preneural cannot be differentiated.

Table 5.

—

Measurements of neurals of Aspideretes ovatus

No.
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forward margin. It measures 204 mm from end to end in a straight

line and 210 mm over the curve. The same dimensions of the type

nuchal are 200 and 215 mm, respectively. The width at the mid line

is 45 mm, the same as in the type. Its greatest thickness is 14.5 mm,
whereas the type has a thickness of 15 mm. The anterior border is

steeply beveled to a sharp edge; this beveled surface without sculp-

turing is traversed by a faint median sinus. The posterior border is

hollowed out at the center for the articulation of the preneural.

This excavation has a width of about 38 mm.
This turtle is a large one, having a transverse diameter at the

suture between the third and fourth costals of 482 mm. The outer

Figure 1G.—Carapace of Aspideretes vorax Hay. U.S.N.iSI. uo.

12988. nv. Nuchal ; pn, preneural ; nl and 7i3, neurals 1 and

3, respectively. One-sixth natural size.

end of the first costal contributes to the formation of the anterior

and lateral borders of the shell, as shown in figure 16. It has a

greatest width of 82 mm ; the second and third each measure 66 mm
across their outer ends. The outer ends of the costals are beveled off

to a sharp lower edge. This edge is without sculpture. Through the

rib the costals have a thickness at their outer ends of 15 mm, at the

proximal end 8 mm.
The preneural is quadrangular, being slightly wider than long.

Anteroposteriorly it measures 38 mm. The neurals are of the usual

coffin shape ; the first is 38 mm long, the second 51 mm.
The sculpture of the carapace consists of a network of round-

topped ridges surrounding shallow pits. On the outer halves of

the costals they tend to arrange themselves in rows running parallel

with the adjacent border of the carapace. On the nuchal and the

proximal portions of the costals the pits are irregular but evenly

distributed. On the neural surfaces and in places on the upper ends

of the costal, they are sparsely distributed, in some spots smooth and

devoid of ornamentation. The costals have a narrow band along the

intercostal sutures formed by a series of low ridges set at right angles

to the suture.
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As pointed out by Hay (1908, pp. 496-497), A. vorax differs from

A. fordanus and A. austerus in having the anterior border of the

nuchal beveled instead of clipped off at right angles to the upper

surface. The form of the outer end of the first costal also serves to

distinguish vorax from austei^s.

U.S.N.M. no. 6550, referred to in a previous paper (Gilmore, 1916)

as questionably identified by Hay as Aspideretes vorax, can now
quite certainly be dismissed from furtlier consideration in that con-

nection. The thinner nuchal and different shape of the first costal,

which does not participate in the formation of the anterior border

of the carapace, appear sufficient to exclude it from this species.

Class PISCES

Family SQUATINIDAE
Figure 17

The family of angelfishes, or monkfishes, appears to be represented

in the Kirtland formation by a single tooth (fig, 17) found asso-

ciated with scales of Lepisostcus and teeth of Miiledapkus in SWy^,

T. 24 N., R. 13 W., San Juan County, N. Mex. The tooth has a

conical crown without lateral denticles Avith a de-

jDressed root, much of which is missing. If this

identification is correct, the specimen is of interest

as being the first representative of the Squatinidae

to be found in the Cretaceous of North America.
FIGUUE 1 I

.

Tooth of
THE KIRTLAND FAUNA AND ITS GEOLOGICAL AGE s q u a t i n i d.

U.S.N.M. no.

13655. Inter-

nal viewOwing to increased activity in collecting, our

knowledge of the Kirtland fauna has been greatly twIw natural

advanced during the past few years. This work has
^'^^"

resulted in the discovery of new forms and also in the recovery of

well-preserved specimens of species previously known only from

meager materials. These specimens permit of a better diagnosis

than was previously possible, resulting in a more accurate estima-

tion of the faunal stage represented by the Kirtland formation.

The revised faunal list is as follows

:

DiNOSAURIA :

Hadrosaiiridae

:

Kritosanrus navajovius Brown.
Parasauroioplius tubiceri Wimaii.

Ceiatopsidae

:

Pcntaoeratops sternbergU Osborn.

Pentaceratops fenestratus Wiman.
Chastuosaurus sp.
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DiNosAuRiA—Continued.

Deinodoutidae

:

Gorgosaurus sp.

Nodosauridae

:

Armored dinosaurs.

Chelonia :

Pleurosteruidae

:

Neurankylus haueri Gilmore.

Baenidae

:

Bacna nodosa Gilmore.

Baena ornata, new species.

Baena sp.

Thescel'its hemispherica, new species.

Boremys grandw, new species.

Dermatemydidae

:

Basilemys nobilis Hay.

Adocus bossi Gilmore.

Adocus kirtlandius Gilmore.

Trionychidae

:

Plastomcnus robustus Gilmore.

Plastomentts sp.

Aspidcretcs ovatus, new species.

Aspidcretes vorax Hay.

Dinosaurian reptiles were the predominating vertebrates of this

time, and they afford the most reliable information for correlation

with those Upper Cretaceous faunas found elsewhere in North

America. Representatives of four families have now been recog-

nized : Deinodontidae, Hadrosauridae, Ceratopsidae, and Nodosauri-

dae. The Deinodontidae are represented by a dentary not distin-

guishable from the corresponding bone of Gorgosaurus^ known else-

where only from the Belly River formation. That other members

of this family are present is indicated by fragmentary remains none

of which is generically identifiable. The Hadrosauridae are repre-

sented by the genera Parasaurolophus and Kritosaurus^ both of which

occur elsewhere only in the Belly River of Canada; the Ceratopsi-

dae by the genus Pentaceratops and a chasmosaurid, the latter also

a Belly River form, but its occurrence in the Kirtland needs addi-

tional verification before we can be positive of its assignment. Lull

(1933) regards the genus Pentaceratops as having a more advanced

stage of horn development than is found among the Belly River

ceratopsians and finds its nearest complement in those of the Edmon-
ton. In the light of the recently described Chasmosaurus kaisenl

(Brown, 1933), from the Belly River, with tall brow horns and

well-developed nasal horn, it would seem to me this conclusion no

longer applies.

The evidence furnished by the known Dinosauria is overwhelm-

ingly in favor of regarding the Kirtland formation as equivalent to

the Belly River of Canada, as previously suggested by Brown and
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Gilmore. Additional evidence favoring such a conclusion is found
in the turtles. The Chelonia are now represented by 8 genera and
11 species, all based on adequate specimens. Six of the eight genera
are common to the two formations. The genus Boremys has not
been found elsewhere. Thescelus occurs elsewhere in the Lance and
Neura/nkylus only in the Benton. Baena and Bmilemys enjoy a wide
geological distribution and offer no correlative evidence.

The Crocodilia and Pisces are too fragmentary to be of assistance.

The Upper Cretaceous age of the Kirtland formation is accepted

by all, but some differences of opinion exist as to the particular

part of the Upper Cretaceous with which it should be correlated.

On the basis of the invertebrate faunas, Drs. T. AV. Stanton and
J. B. Reeside, Jr., are of the opinion tliat it is synchronous with the

Edmonton, a viewpoint accepted by Prof. Lull (lOS'o) in his revision

of the Ceratopsia. Brown, in his first study of the Ojo Alamo, which
at that time included the Kirtland, expressed the opinion that it was
comparable to the Edmonton. Upon the discovery of Kritosawnis^

however, Brown (1914) altered his idea to make it synchronous with

the Belly River, a viewpoint to which I later gave support (Gilmore,

1916).

In the light of this more recent study of new vertebrate materials,

it is my conclusion that the Kirtland and Belly River are equivalent

in age. Whether distinct faunas are to be found in the several Upper
Cretaceous formations occurring in this area cannot yet be estab-

lished. Such evidence as there is appears to indicate that genera and
even species continue through from the Fruitland to the Ojo Alamo.
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NEW WEST INDIAN CERAMBYCID BEETLES

By W. S. Fisher

Bureau of Entomology and Plant Quarantine, United States Department of

Agriculture

This paper is the result of a study of the beetles of the family

Cerambycidae from the West Indies that have accumulated in the

collection of the United States National Museum during the past 2

years, including the material in the Wickham collection. It is a con-

tinuation of a more extended one published 3 years ago.^ One
genus, 18 species, and 1 A^ariety are described as new.

PSEUDOEME ORNATA, r.cw species

Female.—Elongate, parallel, strongly flattened above, rather

strongly shining, above and beneath uniformly pale brownish yel-

low, with the top of the head and the abdominal segments darker,

and the elytra ornamented with dark reddish brown markings.

Head with the front strongly transverse, broadl}^ feebly concave

between the antennal tubercles, which are widely separated and
feebly elevated, coarsely, rugosely punctate on occiput, more finely

punctate on front, sparsely clothed with inconspicuous, recumbent

pubescence, ivith a few long, erect hairs intermixed, and with a nar-

row, longitudinal groove extending from epistoma to vertex; eyes

iProc. U. S. Nat. Mns., vol. 80, art. 22, pp. 1-93, 19.^2.

143263—35 1 189
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separated from each other on the top by twice the width of the upper

lobe. Antenna slightly longer than the body, sparsely, coarsely,

feebly punctate, rather densely clothed with moderately long, re-

cumbent and semierect, yellowish hairs, more densely pubescent on

apical joints, and rather densely ciliate beneath with long, erect,

yellowish hairs; first joint robust, flattened beneath, moderately

clavate toward apex, one-half as long as the third joint, which is

distinctly longer than the fourth, the following joints nearly equal

in length.

Pronotum as wide as long, subequal in width at base and apex,

widest at middle ; sides strongly, arcuately rounded anteriorly, more

obliquely narrowed posteriorly, narrowly constricted at base; disk

nearly even, with a vague elevation on each side in front of middle

;

surface finely, densely, feebly punctate, rather densely clothed with

short, recumbent, inconspicuous, yellowish hairs, with a few long,

erect hairs intermixed. Scutellum subtriangular, narrowly rounded

at apex, slightly concave, sparsely pubescent.

Elytra four times as long as pronotum and slightly wider at

base than pronotum at middle; humeri rather strongly developed;

sides parallel from base to near the tips, which are separately

broadly rounded and feebly emarginate; disk slightly flattened;

surface coarsely, densely, uniformly punctate, sparsely, uniformly

clothed Avith short, semierect, and long, erect, yellowish hairs inter-

mixed, and each elytron ornamented with dark reddish brown mark-

ings as follows: A broad, transverse fascia at base, a triangular

spot at middle, not extending to lateral margin, a similar spot at

apical sixth, all these connected to a narrow vitta along the sutural

margin.

Abdomen beneath vaguely granulose, feebW punctate, very

sparsely clothed with short, semierect, yellowish hairs ; last segment

broadly subtruncate at apex. Prosternum coarsely, feebly, irreg-

ularly punctate, sparsely clothed with short, inconspicuous hairs.

Pemora slightly flattened, moderately clavate toward apices, petio-

late at bases, rather densely clothed with long, semierect, yellow-

ish liairs. Tibiae slender, subcylinclrical, clothed with hairs similar

to those on the femora.

Length, 11.75 mm; width, 2.75 mm.
Type locality.—St. Lucia, British West Indies.

T^y^e.—U.S.N.M. no. 50966.

Remarks.—Described from a unique female collected December

18 bv A. F. Porter (Wickham collection).

This species is allied to pooJei Fisher, but it differs from tliat

species in having the femora less strongly clavate and the elytra

ornamented with dark reddish brown markings.
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ELAPHIDION MONTICOLA, new species

Narrowly elongate, siibcyclindrical, strongly convex above, above

and beneath uniformly dark reddish brown, strongly shining, an-

tennae slightly paler, the elytra irregularly ornamented with white

pubescent spots.

Head with the front slightly wider than long, flat between the

antennal tubercles, which are widely separated and feebly elevated;

surface coarsely alveolate-punctate, sparsely clothed with recumbent,

whitish hairs, with a spot of dense, recumbent, whit-e pubescence

behind each antennal tubercle; eyes deeply emarginate, separated

from each other on the top by three times the width of the upper

lobe. Antenna about as long as the body, coarsely, sparsely punctate,

sparsely clothed with moderately long, recumbent, white hairs, with

numerous longer, erect, white hairs intermixed, surface more finely

l^unctured and more densely pubescent on the apical joints; joints

feebly spinose; first joint robust, slightly enlarged toward apex,

vaguely shorter than the third joint, which is nearly twice as long as

the fourth ; eleventh joint slightly longer than the tenth.

Pronotum as wide as long, subequal in width at base and apex,

widest at middle; sides strongly, arcuately rounded; disk even,

moderately convex; surface densely, coarsely alveolate-punctate, the

cells deep and elongate, a short, recumbent, white hair arising from
each puncture, clothed with a few long, erect, white hairs, and orna-

mented with dense, recumbent, white pubescence as follows : A very

small, transverse spot on each side of middle near lateral margin and

a small, elongate spot in front of scutellum. Scutellum broadly tri-

angular, rounded at apex, densely clothed with recumbent, white

pubescence.

Elytra three times as long as pronotum, at base slightly wider than

pronotum at middle; sides feebly narrowed from base to near the

tips, which are separately bispinose, with the outer spine consider-

ably longer than the inner one ; surface densely, coarsely, irregularly

punctate, clothed with numerous long, erect, white hairs, each elytron

irregularly ornamented with small, dense, white pubescent spots,

with a more conspicuous, narrow, irregular, V-shaped fascia at middle

and a transversely arcuate fascia at apical fifth.

Abdomen beneath sparsely, finely, irregularly punctate, feebly

granulose, sparsely clothed with long, recumbent and semierect, white

hairs intermixed; last segment broadly rounded at apex. Proster-

num sparsely, coarsely punctate, feebly granulose, transversely rugose

anteriorly, sparsely clothed with long, semierect, white hairs
;
pro-

sternal process very narrow, feebly expanded and arcuately decliv-

ous posteriorly. Mesosternum rather narrow between the coxal cavi-

ties, slightly declivous anteriorly. Legs rather long, sparsely, irregu-
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larly clothed with long, recumbent and erect, white hairs; femora

strongW clavate, but not spinose at apices.

Length, 6.25-7.75 mm; width, 1.5-2 mm.
Tyfe locality.—Pan de Matanzas Mountain, Cuba.

Ty/j^.—U.S.N.M. no. 50967.

Paratype.—In S. C. Bruner collection.

Remarks.—Described from two specimens (one type). The type

was collected June 12, 1932, by S. C. Bruner, A. R. Otero, and L. C.

Scaramuzza, and the paratype was collected on the same date by

F. Zayas (Cuba E. E. A. Ent. no. 9943).

This species is very closely allied to antillarum. Fisher, but it dif-

fers from that species in having the pubescence on the elytra sparser,

the hairs on the white pubescent spots on the pronotum and elytra

denser and more conspicuous, and the tips of the elytra bispinose,

ELAPHIDION WICKHAMI, new species

Broadly elongate, moderately convex above, and similar in form to

lanatmii Chevrolat, Above and beneath uniformly reddish brown,

moderately shining, and in-eguiarly clothed with recumbent, whitish

pubescence.

Head with the front distinctly wider than long, flat between the

antennal tubercles, which are widely separated and feebly elevated;

surface feebly, coarsely, irregularly punctate, more or less longitudi-

nally rugose, sparsely, irregularly clothed with long, recumbent,

whitish pubescence, and with a narrow, longitudinal groove on the

front; eyes deeply emarginate, separated from each other on the top

by twice the width of the upper lobe. Antenna a little longer than

the body, four or five basal joints coarsely, irregularly punctate and

rugose, sparsely, irregularly clothed with moderately long, recumbent,

whitish hairs, with numerous long, erect, whitish hairs on the under-

side of the joints, the following joints finely, densely punctate, rather

densely clothed with short, recumbent, whitish pubescence, and joints

3 to 10 bispinose at apices; first joint robust, strongly clavate, slightly

flattened on top, subequal in length to the fourth joint, which is

slightly shorter than the third, the following joints gradually di-

minishing in length; eleventh joint subequal in length to the tenth,

broadty rounded at apex.

Pronotum one-fourth wider than long, subeqiuil in width at base

and apex, widest at middle; sides strongly, arcuately rounded, feebly

constricted at base ; disk rather strongly, evenly convex, ornamented

w4th smooth, glabrous elevations as follows: A narrow, h)ng!tudinal,

median elevation extending from anterior margin to near the base;

a round elevation on each side in front of middle, behind which is an

irregular, elongate elevation; and a few small, irregularly distributed
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elevations on each side along lateral margin; surface rather finely,

confluently punctate, sparsely, irregularly clothed with long, recum-

bent, whitish pubescence. Scutellum broadly triangular, broadly

rounded at apex, clothed with long, recumbent, whitish hairs.

Elytra nearly four times as long as pronotum, at base as wide as

pronotum at middle; sides parallel from base to near the tips, which

are separately bispinose, with the outer spine considerably longer

than the inner one; surface coarsely, irregularly punctate basally, the

punctures becoming finer and obsolete toward apices, sparsely, irregu-

larl}^ clothed with long, recumbent, whitish pubescence, not concealing

the surface, but giving it a variegated appearance.

Abdomen beneath feebly, sparsely punctate, obsoletely granulose,

sparsely, irregularly clothed with long, recumbent, whitish pubes-

cence ; last segment broadly subtruncate at apex. Prosternum rather

finely, confluently punctate, spareely clothed with long, recumbent,

whitish pubescence
;
prosternal process rather narrow, flat, expanded

posteriorly, truncate and abruptly declivous at apex. Mesoternum
abruptl}' declivous in front. Femora slender, slightly clavate toward

apices, the middle and posterior pairs bispinose at apices, Avith the

inner spine considerably longer than the outer one.

Length, 14—20 mm; width, 3.75-5 mm.
Tyye locality.—Eleuthera, Bahama Islands.

Type and paratypes.—U.S.N.M. no. 50968.

Parabype.—In American Museum of Natural History.

Remarks.—Described from five specimens (one type) collected

July 9-15 by H. F. Wickham.
This species is closely allied to Janativm Chevrolat, but it differs

from that species in being more sparsely, irregularly clothed above

and beneath with whitish pubescence. It is also allied to iiianni

Fisher, but it differs from that species in being more sparsely pubes-

cent, and in having the pronotum evenly convex, without any de-

pressions. A. J. Mutchler has kindly compared a specimen of this

species with the type of iiuvnnl in the American Museum of Natural

History.

ANEPSYRA JAUMEI, new species

Narrowly elongate, subcyclindrical, slightly flattened above, rather

strongly shining ; above and beneath uniformly pale brownish yellow,

except the head, which is brownish black in front, and the elytra,

which are ornamented with two transverse, black fasciae.

Head with the front slightly wider than long, flat between the

antennal tubercles, which are widely separated and feebly elevated;

surface very coarsely, densely, irregularly punctate, clothed with a

few long, erect hairs; eyes deeply emarginate, separated from each
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other on the top by twice the width of the upper lobe. Antenna
about as long as the body, basal joints subcyclindrical, sparsely

punctate, sparsel}^ clothed with recumbent, yellowish pubescence,

with numerous long, erect hairs intermixed, apical joints more or

less flattened, finely, densely punctate, and more densely pubescent;

joints 3 to 7 unispinose, the spine on the third joint nearly as long

as the fourth joint and rounded at apex; first joint robust, subcy-

lindrical, slight!}^ shorter than third joint, which is distinctly longer

than the fourth,

Pronotum cylindrical, longer than wide, subequal in width at base

and apex, widest at middle; sides moderately, arcuately rounded,

vaguely constricted at base and apex; disk even, strongly convex;

surface sparsely, coarsely, irregularly punctate on disk, more finely,

densely punctate toward sides, clothed with a few long, erect, incon-

spicuous hairs. Scutellum transverse, broadly rounded at apex,

sparsely pubescent.

Elytra nearly three times as long as pronotum, at base subequal

in width to pronotum at middle; sides parallel from base to near

the tips, which are separately bispinose, with the outer spine much
longer than the inner one; surface coarsely, densely, irregularly

punctate basally, the punctures becoming finer and more distant

toward the apices, sparsely clothed with long, erect, yellowish hairs;

each elytron ornamented with two transverse, black fasciae, a rather

broad one at basal fourth, not extending to lateral or sutural margins,

and a very broad one at apical third.

Abdomen beneath impunctate, clothed with a few long, semierect,

yellowish hairs ; last segment broadly rounded at apex. Prosternum

feebly punctate
;
prosternal j)rocess very narrow, feebly expanded and

arcuately declivous posteriorly. Mesosternum rather narrow between

the coxal cavities, arcuately declivous in front. Legs rather long,

sparsely clothed with long, semierect, yellowish hairs; femora mod-

erately clavate, but not spinose at apices.

Length, 7.5-9 mm; width, 1.62-1.87 nun.

Type locality.—Corralillo, Santa Clara, Cuba.

7'?/ioe.—U.S.N.M. no. 50969.

Paratype.—Returned to Miguel L. Jaume.

Remarks.^—DQ^dvihGdi from two specimens (one type) collected by

Miguel L. Jaume and Manuel Barro. The type was collected at the

type locality, June 13, 1933, and the parat3^pe was collected at Puente

Almendares, Habana, Cuba, June 6, 1932.

This species differs from the other known species of the tribe Pho-

racanthini found in the West Indies in being of a uniform, brownish

yellow color, and in having the elytra ornamented with two trans-

verse, black fasciae, and the spine on the third joint of the antennae

nearly as long as the fourth joint.
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HARUSPEX INSULARIS, new species

Elongate, slightly flattened above, subopaque; antennae, and head

in front, pale reddish brown; posterior part of head and pronotum

dark reddish brown, the latter wdth the anterior margin and a small

spot in front of scutellum paler ; elytra brownish yellow, ornamented

with dark reddish brown vittae and fasciae; beneath yellowish or

reddish brown, with the prosternum, mesosternum, and metasternum

slightly darker.

Head with the front wider than long, flat between the antennal

tubercles, which are scarcely elevated; surface coarsely, confluently

punctate, more or less rugose; eyes feebly emarginate. Antenna

slender, coarsely punctate, sparsely ciliate beneath, with joints 3 to

10 longitudinally sulcate and carinate; first joint robust, slightly

shorter than the third joint, the following joints subequal in length.

Pronotum slightly wider than long, subequal in width at base and

apex, widest at middle ; sides strongly, arcuately rounded, distinctly

constricted at base; disk slightly uneven, moderately convex, nar-

rowly, transversely flattened along base, with a triangular depres-

sion in front of scutellum; surface coarsely, densely, rugosely punc-

tate. Scutellum as wide as long, broadly rounded at apex.

Elytra three and one-half times as long as pronotum, at base

slightly wider than pronotum at middle; sides nearly parallel from

base to near the tips, which are separately feebly emarginate or sub-

truncate; surface coarsel}^, densely, irregularly punctate, sparsely,

uniformly clothed with short, stitf, erect, yellow hairs; each elytron

with a vague, longitudinal costa on disk, and ornamented with red-

dish brown markings as follows : A narrow, transversely oblique

fascia just behind the middle, connected to a narrow vitta extend-

ing forward along the sutural margin to the scutellum, and a similar

fascia near the apex, the two fasciae connected externally to a nar-

row vitta extending along the lateral declivity from the humerus to

the apical fascia.

Abdomen beneath feebly granulose, vaguely punctate, sparsely

clothed with inconspicuous, recumbent hairs; last segment broadly

rounded at apex.

Length, 7.75 mm; width, 2 mm.
Type locality.—Barbados, British West Indies.

ry^^c—U.S.N.M. no. 50970.

Remarks.—Described from a single specimen collected during Oc-
tober 1902 by Miss Field (Wickham collection).

This species is allied to inscriptus Gahan, but it differs from the

description given for that species in the different arrangement of the

reddish-brown markings on the elytra.
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HARUSPEX SIMILIS. new species

This species is closely allied to insularis Fisher, but it differs from
that species in having the pronotum more uniformly reddish brown
and in having- the reddish-brown markings on each elytron arranged

as follows: A narrow vitta along sutural margin behind the scutel-

lum; a narrow, irregular fascia extending obliquely backward from
the humerus to the middle of disk at middle, and a narrow fascia

extending obliquely backward from the sutural margin at middle to

the middle of disk at apical third, the two fasciae connected ex-

ternally to a narrow, irregular vitta along the lateral declivity.

Length, 8.75 mm ; width, 2.25 nmi.

Type locality.—Trinidad, West Indies.

Type.—U.^kM. no. 50971.

Remarks.—Described from a single specimen collected during

June, by August Busck. With a good series of specimens for study,

insularis Fisher and sifmlis Fisher may prove to be simply varieties

of inscriptus Gahan.

MANILLA TUBERCULATA, new species

Short, oval, strongly convex, subopaque, uniformly dark reddish

brown, with the tarsi and bases and apices of antennal joints yellow-

ish, and the elytra inconspicuously ornamented with whitish pubes-

cence.

Head with the front strongly transverse, nearly flat, feebly,

broadly concave between the antennal tubercles, which are widely

separated and feebW elevated, ^yith a vague, longitudmal groove

extending from occiput to middle of front; surface coarsely, con-

fluently punctate, sparsely clothed with short, recumbent, whitish

pubescence; eyes small, narrow, rather deeply emarginate, separated

from each other on the top bj^ four times the width of the upper

lobe. Antenna nearly as long as the body, rather densely clothed

with short, recumbent pubescence; first joint robust, oblong, flattened

beneath at base, subequal in length to the fourth joint, which is

two-thirds as long as the third, the following joints slightly shorter

than the fourth and subequal in length.

Pronotum distinctly wider than long, narrower at apex than at

base, widest at middle; sides strongly, arcuately rounded; disk

strongly convex, more or less transversely^ gibbose at middle, feebly,

transversely flattened anteriorly; surface coarsely, confluently punc-

tate, rather densely clothed at the sides with short, recumbent, whit-

ish, scalelike hairs. Scutellum strongly transverse, broadly rounded
at apex, feebly concave at middle.

Elytra two and one-half times as long as pronotum, at base subequal

in width to pronotum at middle, widest at middle; sides strongly,
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aiciiateiy rounded from base to the tips, which are separately nar-

rowly rounded ; disk nearly hemispherical, strongly, obliquely decli-

vous posteriorly; surface coarsely, densely, irregularly punctate,

rather densely clothed with short, recumbent, whitish, scalelike hairs,

Avith a few longer, erect, scalelike hairs intermixed, each elytron orna-

mented with a few more or less distinct, whitish pubescent spots pos-

teriorly, and with three longitudinal rows of irregularly separated,

elongate tubercles, a slightly elevated, longitudinal costa between each

row of tubercles, and two round, obtuse tubercles at the posterior

declivity.

Abdomen beneath coarsely, confluently punctate, rather densely

clothed with moderately long, recumbent, whitish hairs ; last segment

broadly rounded or subtruncate at apex.

Length, 4.25 mm ; width, 2.25 mm.
Type locality.—Buenos Aires, Trinidad Mountains, Cuba.

^y^g._U.S.N.M. no. 50972.

Remarks.—Described from a single specimen collected May 4, 1932,

by S. C. Bruner and A. R. Otero (Cuba E. E. A. Ent. no. 9909).

This species is allied to delawneyi Fleutiaux and Salle, but it differs

from the description given for that species in having three longitudi-

nal rows of tubercles and two additional round, obtusely elevated

tubercles on each elytron.

ACREPIDOPTERUM MINUTUM APICALIS, new variety

This fonn differs from mirmtum Fisher, described from Cuba, in

having a distinct, round, brown spot near the apex of each elytron,

and in not having the large U-shaped brown spot behind the middle,

nor the longitudinal spot of the same color on each elytron behind

the scutellum.

Lengtli, 4 mm; width, 1.25 mm. v*

Type locaUty.—Mandeville, Jamaica. -

Type and paratype.—U.S.N.M. no. 50973.

Remarks.—Described from two specimens (one type) from the

Wickham collection, collected April 1-4, 1906, by E. P. Van Duzee.

EUPOGONIUS HAITIENSIS, new species

Elongate, rather robust, nearly parallel, uniformly dark reddish

brown, with the tibiae and basal halves of the antennal joints paler.

Head with the front strongly transverse, feebly convex, flat be-

tween the antennal tubercles, which are widely separated and slightly

elevated ; surface sparsely, coarsely punctate, rather densely clothed

with long, recumbent, brownish yellow pubescence, with numerous
long, fine, erect hairs intermixed, the pubescence not concealing the

punctures; eyes coarsely granulated, deeply emarginate, separated

143263—35 2
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from each other on the top by twice tlie width of the upper lobe.

Antenna as long as the body, rather densely clothed with short,

recumbent, brownish-yellow pubescence (except the basal two-thirds

of the fourth joint, which is clothed with whitish pubescence) and
numerous long, erect hairs intermixed; first joint robust, subcylin-

drical, one-half as long as third joint, w4iich is considerably longer

than the fourth, the following joints much shorter and nearly equal

in length.

Pronotum slightly wider than long, subequal in width at base and

apex; sides nearly parallel, without a distinct tubercle at middle;

disk uniformly convex, feebly, broadly, transversely depressed at

base; surface rather densely, coarsely, uniformly punctate, rather

densely clothed with long, recumbent, brownish-yellow pubescence,

which does not conceal the punctures, Avith numerous long, fine,

erect hairs intermixed, and ornamented with a narrow, longitudinal,

median vitta of dense, white pubescence, extending from anterior

margin to base. Scutellum strongly transverse, densely clothed with

white pubescence.

Elytra three and one-half times as long as pronotum, considerably

wider than pronotum at base ; humeral angles broadly rounded ; sides

nearly parallel from base to apical fourth, then arcuately narrowed

to the tips, which are separately rather broadly rounded ; disk mod-

erately convex, surface sparsely, coarsely, irregularly punctate,

rather densely, irregularly variegated with long, recumbent, brown-

ish-yellow and whitish pubescence, the brownish pubescence pre-

dominating, and with numerous long, erect hairs intermixed, the

pubescence concealing the punctures in some places.

Abdomen beneath coarsely, sparsely punctate, rather densely

clothed with long, recumbent, brownish-yellow pubescence, with

numerous long, fine, erect hairs intermixed, glabrous around the

punctures, giving the surface a mottled appearance; last segment

broadh', feebly depressed posteriorly, broadly, arcuately emarginate

at apex. Femora strongly expanded toward apices. Tibiae rather
j

robust, subcylindrical, gradually expanded toward apices.

Length, 7.5 mm; width, 2.75 mm.
Type locality.—Plaisance, Haiti.

ry;?^.—U.S.N.M. no. 50974.

Remarks.—Described from a single specimen collected July 5,

1931, on rose apple, by Max Kisliuk, Jr., and C. E. Cooley.

This species is allied to pilosulus Chevrolat, but it differs from that

species in having the elytra variegated with brownish yellow and
whitish pubescence and in having a longitudinal, median, white

pubescent vitta on the pronotum.
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EUPOGONIUS WICKHAMI, new species

This species is closely allied to haUknsis Fisher, but it differs from

that species in being smaller, narrower, and more cylindrical ; in hav-

ing the antenna shorter than the body, only ciliate beneath with long,

erect hairs, the third and fourth joints clothed with whitish pubes-

cence on basal two-thirds, the apical joints more sparsely pubescent,

and feebly, narrowly annulated with white pubescence at the bases,

the elytra more evenly variegated with paler yellow and white pu-

bescence, the whitish pubescence predominating; and in having the

erect hairs on the legs shorter and sparser.

Length, 6.25-6.75 mm ; width, 2.12-2.25 mm.
Type locality.—Egg Island, Bahamas.

Type and paratype.—U.S.N.M. no, 50975.

Rciiiar'ks.—Described from two specimens (one type). The tj'pe

was collected at the type locality on May 13 by H. F. Wickham, and

the paratype was collected at Blue Hill, Nassau, New Providence

Island, Bahamas, May 29, 1931, in lint of wild cotton, by Max
Kisliuk, Jr.

HYPSIOMA INSULARIS, new species

Robust, elongate-triangular, uniformly dark reddish brown, with

the basal two-thirds of the antennal joints pale yellow, and the sur-

face above and beneath concealed by the dense, pale brownish white

and whitish pubescence.

Head with the front longer than wide, flat, the sides parallel and

elevated, flat between the antennal tubercles, which are strongly ele-

vated, nearly contiguous at bases, and obliquely divergent; surface

with a narrow, longitudinal groove extending from occiput to epis-

toma, coarsely, sparsely punctate, variegated Avith rather long, dense,

recumbent, somewhat wav}'', brownish white and whitish pubescence.

Eyes coarsely granulated, deeply emarginate, separated from each

other on the top by twice the width of the upper lobe, the lower lobe

longer than wide. Antenna about as long as the body, rather densely

ciliate beneath, densely clothed with short, recumbent pubescence,

which is whitish on the basal two-thirds and variegated on the apical

third of the joints; first joint elongate, subcylindrical, strongly,

rather abruptly clavate toward apex, slightly longer than the fourth

joint, which is two-thirds as long* as the third, the third joint slightly

arcuate.

Pronotum two-thirds wider than long, slightly narrower at apex

than at base; sides unarmed, slightly sinuate, feebly narrowed from

base to apex; disk uneven, more or less tumid on each side of middle,

feebly, narrowly, transversely depressed near base and anterior

margin; surface sparsely, coarsely, irregularly punctate, variegated
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with long, dense, recumbent, more or less wavy, brownish white and

whitish pubescence. Scutellum strongly transverse, broadly rounded

at apex, longitudinally glabrous at middle, densely clothed with

long, recumbent, brownish Avhite pubescence at sides.

Elytra four times as long as pronotum, distinctly wider than pro-

notum at base ; humeri strongly elevated and each armed with a gla-

brous, obtuse tubercle ; sides strongly, obliquely narrowed from base

to near the tips, which are separatelj^ broadly rounded ; disk moder-

ately convex; surface coarsely, sparsely, irregularly punctate, densely

clothed with long, recumbent, brownish-white pubescence, and in-

conspicuously ornamented posteriorly with numerous short, narrow,

wavy, whitish pubescent lines.

Body beneath densely clothed with long, recumbent, brownish-

white pubescence, which conceals the surface; the legs variegated

with dark brown pubescence ; last abdominal segment feebly emargi-

nate or subtruncate at apex.

Length, 17 mm ; width, 8 mm.
Type locality.—Barbados, British West Indies.

ry/>«'.—U.S.k.M. no. 50976.

Remarks.—Described from a single specimen from the Wickham
collection labeled " Chelston, Barbados, Lady Morris, 11-12-06, No.

834."

This species is allied to picticornis Bates, but it differs from that

species in having the upper surface densely clothed with brownish

white pubescence and the elytra inconspicuously ornamented pos-

teriorly with short, narrow^, wavy, whitish pubescent lines.

SPALACOPSIS ORNATIPENNIS, new species

Very slender, strongly flattened above, uniformly dark reddish

brown, the antennal joints slightly paler at bases, and densely clothed

above with very short, whitish and dark brown pubescence.

Head beneath finely, sparsely punctate, densely clothed with short,

curly, white hairs; above sparsely, finely punctate, rather densely

clothed with short, recumbent, brownish-yelloAV hairs, with a few

short, erect, white hairs intermixed, and ornamented with three longi-

tudinal vittae of dense, short, recumbent, yellowish white pubescence,

one median and one on each side along lateral margin. Antenna about

as long as the body, rather densely clothed with short, recumbent, yel-

lowish hairs, with numerous erect hairs intermixed, and densely ciliate

beneath with long. Hying, blackish hairs.

Pronotum twice as long as wide, subequal in width at base and

apex, subcylindrical; sides feebly sinuate, parallel; disk strongly

convex; surface coarsely, sparsely, irregularly punctate, densely

clothed with short, recumbent, brownish-yellow and yellowish-white
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pubescence, with a few short, erect, white hairs intermixed, orna-

mented on each side along Literal margin with a narrow vitta of

dense, whitish pubescence, and with a small, narrow, glabrous spot

at middle of disk. Scutellum elongate, sides parallel, densely clothed

with yellowish white pubescence.

Elytra four times as long as pronotum, at base as wide as pro-

notum; sides feebly, obliquely expanded from base to near the tips,

which are divaricate and separately broadly rounded; disk strongly

flattened, each elytron with three distinctly elevated, longitudinal

costae, not including the sutural margin, the first extending from

base to basal third, and the second connected to the lateral one near

apex ; surface with two longitudinal rows of deep, coarse punctures

between each costa, sparsely clothed between the costae with very

short, brownish hairs, the costae on basal halves densely clothed

with short, recmnbent, whitish pubescence, each elytron ornamented

near apex with an oblique, dense, white pubescent spot or fascia.

Body beneath coarsely, rather sparsely, irregularly punctate,

densely clothed with recumbent, brownish-yellow and yellowish-

white pubescence, with a few erect, whitish hairs intermixed, the

pubescence on sternum more uniformly white, erect, and more or less

curly; last abdominal segment broadly subtruncate or feebly emar-

ginate at apex.

Length, 10 mm; width, 1.35 mm.
Type locality.—Mandeville, Jamaica.

r^/pe.—U.S.N.M. no. 50977.

Remarks.—Described from a single specimen from the Wickham
collection, collected April 1-1, 190C, by E. P. Van Duzee.

This species is very closely allied to grandis Chevrolat, but it dif-

fers from that species in having the pubescence distinctly shorter,

the elytra gradually expanded toward the apices, with the longitudi-

nal costae strongly elevated, and each elytron ornamented with a

distinct whitish pubescent spot or fascia near the apex.

LEPTOSTYLUS MONTICOLA, new species

Moderately robust, convex above, brownish yellow to reddish

brown, wdth the tips of the antennae slightly darker, rather densely

clothed with whitish pubescence, and ornamented with dark brown
markings.

Head with the front slightly transverse, slightly convex, feebly

depressed between the antenna! tubercles, which are moderately ele-

vated and rather widely separated, with a narrow, longitudinal

groove extending from occiput to epistoma; surface indistinctly

punctate, densely, irregularly clothed with long, recumbent, whitish

pubescence, nearly concealing the surface, causing a variegated ap-
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pearance; eyes separated from each other on the top by twice the

Avidth of the upper lobe. Antenna about one-fourth longer than the

body, variegated with brown and white pubescence.

Pronotum four-fifths wider than long, subequal in w^idth at base

and apex, widest at middle; sides feebly, obliquely expanded from

apical angles to a feeble tubercle on each side at middle, the tubercle

slightly acute at apex, then obliquely narrowed to the base; disk

flattened along base, narrowly, transversely depressed along anterior

margin, with two slightly elevated, obtusely rounded tubercles,

arranged transversely on disk at apical third ; surface coarsely,

deeply, irregularly punctate, with a row of similar punctures along

base and anterior depression, rather densely clothed with short, re-

cumbent, white and pale yellow pubescence intermixed, and orna-

mented with dark brown pubescence as follows : A small, elongate

spot in front of scutellum, and a large spot on each side behind the

lateral tubercle. Scutellum broadly triangular, broadly rounded at

apex, sparsely pubescent.

Elytra three-fourths longer than wide, distinctly wider than pro-

notum at middle; humeri prominent and slightly elevated; sides

nearly parallel to behind middle, then arcuately narrowed to the

tips, which are separately, narrowly, obliquely truncate internally,

the exterior angle obtuse, but not produced; disk uneven, with a

few moderately elevated tubercles near base ; surface coarsely, deeply,

irregularly punctate from bases to apices, densely clothed with mod-
erately long, recumbent, brownish-white pubescence, each elytron

ornamented with dark brown pubescence as follows : A small spot at

humeral angle; a few irregularly distributed, round spots; an irregu-

lar, inconspicuous, transverse spot near base; and a narrow, irregular

fascia extending obliquely backward from sutural margin at middle

to middle of disk at apical fourth, in front of which is a similar

fascia extending obliquely forward from lateral margin at apical

fifth to middle of disk just behind the middle.

Beneath feebly granulose, rather densely clothed wath long, re-

cumbent, brownish white pubescence, the legs variegated w^ith white

and brown pubescence; tibiae annulated w^th brown pubescence;

femora strongly pedunculate; prosternal process three-fourths as

wide as coxal cavity.

Length, 7 mm; width, 3 mm.
Type Jocality.—Pan de Matanzas Mountain, Matanzas Province,

Cuba.

%;?e.—U.S.N.M. no. 50978.

Remarl's.—Described from a single specimen collected June 12,

1932, by S. C. Bruner, A. R. Otero, and L, C. Scaramuzza (Cuba

E. E. A. Ent. no. 9945).
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This species is allied to ornatus Fisher, but it differs from that

species in having an oblique, dark brown pubescent fascia on the

elytra.
LEPTOSTYLUS PLANICOLLIS, new species

Small, elongate, moderately flattened above, brownish yellow,

densely clothed with white and pale yellow pubescence, and incon-

spicuously ornamented with darker pubescence.

Head with the front quadrate, slightly convex, feebly depressed

between the antennal tubercles, which are moderately elevated and

widely separated, with a narrow, longitudinal groove extending from

occiput to epistoma; surface indistinctly punctate, densely, irregu-

larly clothed with rather short, recumbent, white and pale yellow

pubescence intermixed, nearly concealing the surface ; eyes separated

from each other on the top by twice the width of the upper lobe.

Antenna slightly longer than the body, variegated with white and

brown pubescence, the outer joints feebly annulated with brown

pubescence.

Pronotum two-thirds wider than long, slightly narrower at base

than at apex, widest at basal third ; sides feebly, obliquely expanded

to basal third, then strongly, arcuately narrowed to near the base,

parallel and narrowly constricted at base; disk even, feebly, nar-

rowly, transversely depressed along base; surface indistinctly punc-

tate, densely clothed with rather short, recumbent, wdiite and pale

yellow pubescence intermixed. Scutellum broadly triangular, rather

narrowly rounded at apex, densely pubescent.

Elytra three-fourths longer than wide, slightly wider than prono-

tum at basal third; humeri not prominent; sides parallel to behind

middle, then arcuately narrowed to the tips, which are separately

narrowly rounded; disk even, without distinct tubercles; surface

coarsely, irregularly punctate basally, the punctures becoming obso-

lete toward apices, densely clothed with moderately long, recumbent,

white and pale yellow pubescence, with numerous small, round, ir-

regularly distributed, brown pubescent spots, and each elytron with

a large, elongate, more or less conspicuous, brownish spot on external

half of disk, the spot extending from basal third to apical fourth,

and more distinct on inner margin.

Beneath feebly granulose, rather densely clothed with long, recum-

bent, whitish pubescence, the legs slightly variegated with wdiite and

brown pubescence; femora strongly pedunculate; prosternal process

two-thirds as wide as coxal cavity.

Length, 4.25 mm ; width, 1.75 mm.
Type locality.—Montego Bay, Jamaica.

rype.—U.S.N.M. no. 50979.

^
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Remarks.—Described from a single specimen from the Wickham
collection, collected in April 1906 by E. P. Van Diizee.

This species is allied to hhistus LeConte, but it differs from that

species in being shorter, more robust, and without distinct tubercles

on the elytra and in having the tips of the elytra narrowly rounded,

each elytron ornamented with a large, indistinct, brown pubescent

spot.
LEPTOSTYLUS VANDUZEEI, new species

Small, elongate, moderately flattened above, reddish brown to

brownish yellow, densely clothed with whitish and brownish-white

pubescence, and ornamented with dark brown or blackish pubescent

spots.

Head with the front quadrate, slightly convex, feebly depressed

between the antennal tubercles, which are rather strongly elevated

and obliquely divergent, with a narrow, longitudinal groove ex-

tending from occiput to epistoma; surface indistinctly punctate,

densely, irregularly clothed with long, recumbent, white and brown-

ish yellow pubescence intermixed ; eyes separated from each other

on the top by twice the width of the upper lobe. Antenna slightly

longer than the body, variegated with white and brown pubescence,

the outer joints annul ated with brown pubescence.

Pronotuni twice as wide as long, slightly narrower at base than

at apex, widest at basal third; sides feebly, obliquely expanded

to basal third, then strongly, arcuately narrowed to near the base,

parallel and narrowly constricted at base ; disk even, feebly, broadly,

transversely concave along base; surface indistinctly punctate,

densely clothed with rather short, recumbent, white and brownish

white pubescence intermixed. Scutellum broadly triangular, rather

acutely rounded at apex, densely pubescent.

Elytra three-fourths longer than wide, and subequal in width

to the pronotuni at basal third ; humeri not prominent ; sides paral-

lel to behind middle, then arcuately narrowed to the tips, which

are separately narrowly rounded; disk even, without distinct tuber-

cles; surface inconspicuously punctate, the punctures concealed by

the dense, long, recumbent, pale brown and white pubescence, the

Avliite pubescence forming small, more or less distinct spots, with

numerous small, round, irregularly distributed, dark brown pubes-

cent spots, and a large, round, dark brown pubescent spot behind

the scutellum, common to both elytra, each elytron ornamented with

brown pubescence as follows: A narrow, short, oblique, inconspic-

uous fascia along sutuial mai'gin just behind tlie middle, and a

similar fascia along lateral margin at a])ical fifth.

Ik'ueath feebly granulose, ratlier densely clothed with long, recum-

bent, whitish pubescence, the sternum and legs variegated with white
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and brown pubescence; tibiae annulated with brown pubescence;

femora strongly pedunculate
;
prosternal process one-half as wide as

coxal cavity.

Length, 4.5 mm; width, 1.75 mm.
Type locality.—Mandeville, Jamaica.

Type.—V.^'.'^M. no. 50980.

Remarks.—Described from a single specimen from the Wickham
collection, collected April 1-4, 1906, by E. P. Van Duzee.

This species is allied to maculifer Fisher, but it differs from that

species in having the pronotum as wide as the elytra and in having a

dark brown pubescent spot behind the scutellum instead of behind the

middle of the elytra.

LEPTOSTYLUS BRUNNEOFASCIATUS, new species

Small, elongate, moderately flattened above, brownish yellow to

reddish brown, clothed with white and pale yellow pubescence inter-

mixed and ornamented with dark brown pubescence.

Head with the front quadrate, slightly convex, feebly depressed

between the antennal tubercles, which are strongly elevated and

obliquely divergent, with a narrow, longitudinal groove extending

from occiput to epistoma ; surface indistinctly punctuate, rather

sparsely, irregularly clothed with long, recumbent, white and brown-

ish yellow pubescence intermixed; eyes separated from each other on

the top by the width of the upper lobe. Antenna broken, variegated

with white and. brown pubescence, the outer joints annulated with

dark brown pubescence.

Pronotum twice as wide as long, subequal in width at base and

apex, widest near middle ; sides feebly, obliquely expanded to middle,

then accurately narrowed to near the base, parallel and strongly con-

stricted at base; disk even, feebly, transversely depressed along

anterior margin, feebly, broadly, transversely concave along base;

surface indistinctly punctuate, rather sparsely clothed with short, re-

cumbent, white and pale yellow pubescence intermixed, with a small

brown pubescent spot along lateral margin at middle. Scutellum

triangular, broadly rounded at apex, densely pubescent.

Elj^tra nearly twice as long as wide, distinctly wider than prono-

tum at basal third; humeri not prominent; sides parallel to behind

middle, then artuately narrowed to the tips, which are separately

feebly, obliquely truncate internally ; disk even, with a feeble tubercle

clothed with brown pubescence near base of each elytron; surface

rather fineh^, densely, irregularly punctate from bases to apices,

densely clothed with moderately long, recumbent, white and pale

yellow pubescence intermixed, each elytron ornamented with dark

brown pubescence as follows : A few small, round spots along sutural
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and lateral margins, and a rather broad, irregular, transverse fascia

at middle, connected laterally to a fascia extending forward to

lateral margin at basal fourth.

Beneath feebh^ granulose, rather sparsely clothed with inconspicu-

ous, whitish pubescence, the legs feebly variegated with white and

brown pubescence; femora strongly pedunculate; prosternal process

one-third as wide as coxal cavity.

Length, 3 mm; width, 1.25 mm.
Type locality.—Mandeville, Jamaica.

Type.—U.S.N.M. no. 50981.

Remarks.—Described from a unique specimen from the Wickham
collection, collected April 1-4, 1906, by E. P. Van Duzee.

This species is allied to pygmaeus Fisher, but it differs from that

species in being broader and more strongly flattened above, and in

having the pronotum broader, and the elytra ornamented at the

middle with a transverse, brown, pubescent fascia.

CYRTINUS ACUNAI, new species

Very small, elongate, rather robust, strongly shining; head and
pronotum greenish black, the former slightly aeneous in front;

antennae black or dark reddish brown; elytra blackish blue, each

with a large brownish yellow spot along lateral margin in front

of middle, and a narrow, oblique fascia of the same color near

apex; beneath dark reddish brown, except the prosternum, metaster-

num, mesosternum, and bases of femora, which are brownish

yellow.

Head with the front strongl}?- transverse, feebly convex, flat be-

tween the antennal tubercles, which are widely separated and

scarcely elevated, with a vague, longitudinal groove extending from
epistoma to occiput; surface densely, finely granulose, sparsely,

feebly, finely punctate, sparsely clothed with long, flying, whitish

hairs; eyes small, coarsely granulated, distinctly divided, separated

from each other on the top by five times the width of the upper

lobe, which is considerably smaller than the lower lobe. Antenna
ll-jointecl, about one-fourth longer than body, rather densely

clothed with long, recumbent and erect, whitish hairs; first joint

long, extending nearly to base of pronotum, gradually expanded

toward apex, twice as long as third joint, which is slightly longer

than the fourth, the following joints gradually decreasing in length.

Pronotum slightly longer than wide, distinctly narrower at base

than at apex, widest near apex; sides feebly sinuate and expanded

anteriorly, strongly constricted at basal fourth, then parallel to

base; disk strongly convex anteriorly, narrowh', transversely flat-

tened along base, with a narrow, transverse groove at basal fourth

;
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surface finely, densely grannlose, feebly punctate, very sparsely

clothed with moderately long, recumbent, whitish hairs, with a few-

longer, erect hairs intermixed.

Elytra twice as long as wide, subequal in width to pronotum near

apex: sides nearly parallel, feebly, arcuately expanded behind mid-

dle, then arcuately narrowed to the tips, which are separately rather

broadly rounded ; disk strongly, transversely depressed on basal half,

strongly convex posteriorly, each elytron armed with a distinct basal

tubercle ; surface coarsely, deeply, irregularly punctate, the punctures

becoming obsolete toward apices, very sparsely clothed with long,

fine, erect hairs, and irregularly ornamented on the brownish yellow

areas with a feAv tufts of dense, moderately long, erect, snow-white

hairs.

Abdomen beneath finely, very sparsely punctate, sparsely clothed

with fine, semierect hairs; last segment broadly rounded at apex.

Legs sparsely clothed with long, semierect hairs; femora strongly,

abruptly clavate toward apices, the club scarcely flattened laterally.

Length, 2. 5 mm ; width, 0.8 mm.
Type localify.—Buenos Aires, Trinidad Mountains, Cuba.

ry/>^.—U.S.N.M. no. 50982.

Remarks.—Described from a single specimen collected May 3, 1932,

by J. Acuna (Cuba E. E. A. Ent. no. 9910).

This species is allied to eugeniae Fisher, but it differs from that

species in being much larger, of a bluish or greenish black color, and

in having the antenna longer than the body with the first joint extend-

ing nearly to the base of the pronotum, and each elytron ornamented

with two yellowish brown spots and armed with a distinct basal

tubercle.

SCIOCYRTINUS, new genus

Head not retractile, distant from anterior coxae, front vertical and

transverse; mandibles short, acute at tips; antennal tubercles prom-

inent; cheeks moderately long; palpi robust, labial palpus shorter

than maxillary. Antenna 11-jointed, as long as body, not densely

ciliate beneath, unarmed; first joint moderately long, slightly arcuate,

subcylindrical, not cicatricose at apex, slightlj^ longer than second

and third joints united; third joint twice as long as second, distinctly

shorter than fourth, the following joints subequal in length. Eyes

small, divided. Pronotum cylindrical, longer than wide, unarmed at

the sides, tuberculate on disk. Elytra wider than pronotum, elon-

gate, strongly depressed on basal halves, each armed with a feeble,

basal tubercle. Legs rather long, subequal in length; femora

strongly pedunculate, the posterior pair shorter than the abdomen;

intermediate tibiae grooved ; tarsal claws simple, divaricate ; anterior

coxal cavities closed posteriorly; intermediate coxal cavities closed
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externally. Prosternal process rather wide, flat, strongly expanded

posteriorly. Metasternum wide, feebly declivous anteriorly. Body
elongate, pubescent.

Genotype.—Sciocyrtiifms elongatus^ new species.

This genus belongs to the tribe Cyrtinini and is related to Cyrt'nius

LeConte, but it differs from that genus in having the disk of the

pronotum distinctly tuberculate and the elytra strongly and abruptly

depressed on their basal halves.

SCIOCYRTIKUS ELONGATUS, new species

Strongly elongate, strongly convex, subopaque, dark reddish

brown, the base and anterior margin of pronotum, basal halves of

elytra, abdomen, sternum, and bases of femora, slightly paler.

Head with the front strongly transverse, slightly convex, broadly

concave between the antennal tubercles, wliich are widely separated

and rather strongly elevated, w^ith a narrow, longitudinal groove on

the vertex; surface densely, rather coarsely rugose, sparsely clothed

with long, recumbent, brownish-yellow hairs; eyes separated from

each other on the top by twice the width of the upper lobe. Antenna

sparsely clothed with moderately long, recumbent and erect, whitish

hairs, the hairs slightly denser on underside of joints.

Pronotum one-fourth longer than wide, subequal in width at base

and apex ; sides nearly parallel, sinuate, feebly constricted at apical

fourth, more strongly constricted at basal fourth ; disk strongly con-

vex, feebly depressed anteriorly, strongly, transversely concave at

basal fourth, armed with a strongly elevated, obtuse tubercle on

middle of disk; surface rather coarsely, densely rugose, sparsely

clothed with short, recumbent, yellowish and whitish hairs inter-

mixed. Scutelluni elongate triangular, narrowly rounded at apex,

nearly glabrous.

Elytra twice as long as wide, slightly wider than pronotum ; hu-

meral angles nearly rectangular ; sides parallel from base to behind

middle, then obliquely narrowed to the tips, which are separately

narrowly rounded ; disk strongly convex posteriorly, abruptly de-

clivous at the sides, strongly, abruptly depressed on basal halves, the

posterior margin of the depression on each elytron extending from

lateral declivity at basal third obliquely backward to the sutural

margin at middle, and with a large, vague, basal tubercle; surface

coarsely, densely, irregularly punctate, sparsely, irregularly clothed

with moderately long, recumbent, whitisli pubescence, which is

denser and forms an oblique vitta on the posterior margin of the

basal depression, and with numerous moderately long, erect, stiff,

black setae or hairs on the apical halves.
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Abdomen beneath strongly shining, feebly, sparsely punctate,

sparsely clothed with long, fine, recumbent hairs; last segment

broadly rounded or subtruncate at apex. Legs moderately clothed

with short, recumbent, whitish hairs; femora strongly clavate, the

club elongate and slightly flattened laterally.

Length, 4.25 mm; width, 1.25 mm.
Type locality.—Mandeville, Jamaica.

r2/;?f>.—U.S.N.M. no. 50983.

Remarks.—Described from a single specimen from the Wickham
collection, collected April 1-4, 1906, by E. P. Van Duzee.

ESSOSTRUTHA ROBERTO, new species

Female.—Elongate, subparallel, slightly flattened above; above

dark brown, the elytra slightly paler at bases, the head, pronotum,

and elytra ornamented with yellowish-white pubescent markings;

legs uniforml}^ pale brownish yellow.

Head with the front slightly transverse, slightly narrower above

than beneath, nearly flat, feebly concave between the antennal tu-

bercles, which are widely sejiarated and feebly elevated; surface

coarsely, sparsely punctate, the punctures nearly concealed by the

pubescence, densely clothed with very short, dark brown hairs, with

a few long, fine, erect hairs intermixed, and ornamented on the front

and outer margins of the eyes with very dense, broad, recumbent,

yellowish-white jjubescence, the yellowish pubescence on the front

inclosing a broad, transverse, brownish pubescent spot behind the

epistoma; eyes large, finel}^ granulated, nearly divided, separated

from each other on the top by twice the width of the upper lobe.

Antenna slightly longer than the body, uniformly dark brown,
densely clothed with moderately long, recumbent, blackish hairs,

and rather densely ciliate beneath with long, erect, blackish hairs.

Pronotum slightly wider than long, subequal in width at base and
apex, widest at middle; sides nearly parallel, slightly sinuate, feebly

expanded at middle ; disk regularly convex, feebly tumid at middle,

feebly, broadly, transversely depressed along base; surface coarsely,

sparsely punctate, densely clothed with very short, dark brown
hairs, with a few long, erect hairs intermixed, and ornamented on
each side of middle with a large, broad, irregular, transverse spot of

very dense, broad, recumbent, yellowish white pul^escence. Scutel-

lum strongly transverse, broadly rounded or subtruncate at apex.

Elytra three and one-half times as long as pronotum, at base dis-

tinctly wider than pronotum; humeri strongly developed; side?

slightly narrow^ed from base to apical sixth, then arcuately rounded
to the tips, which are separately feebly emarginate; disk slightly
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flattened; surface sparsely, coarsely, irregularly punctate, densely

clothed with very short, recumbent, dark brown hairs, with a few

long, erect hairs intermixed, each elytron ornamented with very

dense, broad, recumbent, yellowish white pubescence as follows : An
elongate spot along sutural margin behind scutellum; a broad, trans-

versely arcuate fascia just in front of middle; and an irregular,

transverse spot at apical fourth, not extending to lateral or sutural

margins.

Body beneath densely clothed with moderately long, semierect,

reddish pubescence, with a few long, erect hairs intermixed, the

metasternum and mesosternum ornamented on each side with a large,

yellowish white pubescent spot; last abdominal segment feebly,

broadly, arcuately emarginate at apex; legs rather densely clothed

with moderately long, recumbent, golden yellow hairs, with a few

longer, erect hairs intermixed.

Male.—Differs from the female in having the eyes more narrowly

separated on top of the head, and the elytra more strongly narrowed

posteriorly.

Length, 8.25-11.5 mm; width, 2.5-3.75 mm.
Type locality.—Los Animas, Sierra Eangel, Cuba.

rype.—U.S.N.M. no. 50984.

Paratype.—In S. C. Bruner collection.

Remarks.—Described from two specimens (female type) collected

at the type locality at an elevation of 1,500 feet, during May 1933,

by Hermano Koberto of the La Salle College at Habana (Cuba
E. E. A. Ent.no. 10105).

This species is allied to rarmdeni Fisher, but it differs from that

species in having the upper surface of the body ornamented with

yellow-white pubescent markings.
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of Agriculture

In studying a collection of cestodes from carnivores in North

America, I found two species with characters sufficiently distinc-

tive to necessitate considering them new.

A review of specific characters develops the fact that hook sizes

as given in the literature are not necessarily comparable things.

No scheme for measuring hooks appears to be generally accepted by

the various writers on cestodes, but in this paper I assume, where no

scheme such as Meggitt's (1927, p. 420) is presented, that the

length of the entire hook is the distance, in a straight line, from

tip to tip; that the length of the blade is the distance, in a straight

line, from the tip of the blade to the tip of the guard ; and that the

length of the handle is the distance, in a straight line, from the tip

of the handle to the tip of the guard. The length of the guard

is perhaps usually considered the distance from the tip of the

guard to the dorsal edge of the hook. In this paper the different

types of hooks have made it advisable to use more than one scheme

for measurement. The scheme used for Taenia lyncis is repre-

sented in plate 19, figure 4. AB represents length of hook, DB length

of blade, AC length of handle, and EF length of guard. This scheme
is also followed in measuring the hooks of T. taxidiensis. The hooks

145308—35 211
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of T. laticollis are measured according to the scheme referred to

above as the one believed to be in general use. All these terms used

in discussions of hooks invite criticism, especially such a name as

" dorsal edge ", for hooks cannot accurately be said to have a '' dor-

sal " edge, but these terms are retained in preference to introducing a

new terminology.

TAENIA LYNCIS, new species

Plate 19, Figures 2-5 ; Plate 20, Figures 1-4

Speci-fiG diagnosis.—Length up to about 64 cm, maximum width

11 mm. Genital papillae inconspicuous, located approximately in

middle of lateral margin of segment. Overlapping of segments not

pronounced. Mature segments comparatively few, usually 10 to 15;

gravid segments constituting more than half of length of strobila,

Neck usually short ; segmentation usually beginning 540)U. to 1.4 mm
posterior to suckers. Scolex usually wider than first segments, 620/x

to 1 mm wide; suckers conspicuous, round, or slightly oblong with

greater diameter in anteroposterior direction, 165;u, to 205ju, in di-

ameter; rostellum 250/x to 400/a in diameter, armed with double crown

of 36 to 46 hooks, rostellum sometimes protruding to an extent one

and a half times as long as remainder of scolex. Large hooks 220/* to

258/>i long (pi. 19, fig. 6) ; handle IIO/a to 151/i long, widest portion

at distal end; guard conspicuous, 55/a to 70/x long; blade 79/x to 85/i

long. Small hooks 159/x to 208|a long; guard distinctly bifid (pi. 19,

fig. 3), 43/A to 63;u long; handle 79|U, to 122/a long; blade 61/* to T3/x

long. Nerve cord about 6OO/1, from lateral margin of segment ; ventral

longitudinal canal 700/* to 8OO/1 from lateral margin of segment;

posterior transverse canal conspicuous. Calcareous corpuscles spheri-

cal or ovoid, about 22/t in greater diameter.

Type specimen 23 cm long; maximum width 4.5 mm; about 236

segments; all segments wider than long; terminal gravid segments

about 2.75 mm long, 3.5 mm wide. Segmentation apparent 750/* to

1 mm posterior to suckers; genital primordia visible in about fif-

teenth segment. The strobilae of various specimens vary widely

in general appearance; in the type and a paratype (U.S.N.M. no.

28482) the strobila is thin; in some other paratypes (U.S.N.M. no.

26886) it is uniformly much wider and thicker, and would thus

suggest that it is a distinct species, but the hooks and the anatomy

of the mature segment check satisfactorily with the type specimen.

The mature segments illustrated in plate 20, figure 3, are from a

worm about 60 cm long from Felis concolor hippoJestes and are quite

unlike those of the type specimen in other ways than in the size of

the strobilae (that is, in the shape and size of the ovary and vitel-
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larium and in the number of testes), but the hooks are sufficiently

like those of the type specimen to leave no doubt concerning the

specific determination of this worm. Other strobilae collected from

the same host show in some of the mature segments much greater

similarity to the type specimen than do those that were photo-

graphed, but the condition of the material did not provide segments

suitable for photographing. The strobila of this larger worm ap-

pears to have been stretched in fixation, and this probably accounts

for the distance between the vitellarium and the posterior margin

of the segment as contrasted with the position of the vitellarium

in the type specimen.

Male reproductive system.—Testes usually ^ spherical, sometimes

slightly elongated, 3(V to 50)U, in greater diameter in typical seg-

ments, 200 to 500 in number, with usual distribution between longi-

tudinal canals, not closely crowded in typical segment ; usually a few

testes in space between ovaries and vitellarium ; testes usually over-

lap lateral portions of vitellarium ; usually several testes posterior to

vitellarium, only rarely a few posterior to ovary. In plate 20, figure

2, are shown segments of a strobila in which testes are GO/a to 95)u,

in diameter and somewhat more crowded together. Seminal vesicle

not observed. Coiled mass of vas deferens passing in an approxi-

nuitely straight line from cirrus pouch toward center of segment.

Cirrus pouch 200ja to 375;u, long, TO/x to 110/^ wide, rarely extending

mediad to ventral longitudinal excretory canal.

Female reproductive system..—Ovaries varying somewhat in shape,

depending on state of contraction; typical shape of ovary is that

shown in plate 20, figure 2; each lobe wider (measured along trans-

verse axis of strobila) than long. Vitellarium usually of shape

shown in plate 20, figure 2, occasionally triangular, usually not ex-

tending laterad beyond lobes of ovary, about 1.5 mm wide as meas-

ured along transverse axis of strobila and about 120/x long as meas-

^ The description of tbis species is based on the study of specimens collected over a
period of many years and therefore represents a far more extensive consideration of varia-

tion than is commonly included in the original description of a species. To one not

wholly familar with the usual variations found in cestodes, such a study has its disad-

vantages, for when one recognizes and tabulates variations resulting from different stages

of contraction and expansion (due usually to methods and media of fixation), from the

age of the specimens, from the size and state of nutrition of the host animal, or from the

multitude of undetermined factors (possibly the hereditary composite due to the genes)

that are accepted as playing a part in determining the physical characteristics of any
organism, it becomes difficult to set down concise statements concerning characters that

may be found in all specimens ; as a result the description lacks a pleasing exactness that

might be given to it if no note were made of these variations or if several additional

species were made on the basis of such variation. My study of cestodes has led me to

take the position that in many descriptions what has been designated as specific differ-

ences is no more than these individual variations, and with the resulting latitude given

to my conception of a species the frequent use of limiting adverbs such as " usually "

becomes unavoidable.
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ured along longitudinal axis of strobila. Vagina posterior to cirrus

pouch, lined with ciliated cells; seminal receptacle variable in size,

125ju, to ITOju, long and 50/x to Gljw wide. The structure considered

herein as the so-called shell gland is relatively inconspicuous, 30/^

to GO/i in diameter. Uterus at first an approximately straight tube,

later developing wide outpocketings, these becondng reduced to more

delicate lateral branches, 4 to 10 (frequently 8) in number on each

side; uterine branches sometimes (pi. 19, fig. 2) taking on the appear-

ance of " drooping " branches. Eggs about 25ja b}^ 28)U to 35/x.

Larva Avith large terminal bulblike bladder about 8 mm long and

6.5 mm wide, transversely striated (pi. 20, fig. 4) ; body of larva

about 11 nun long and 2.5 mm in maximum width.

Hosts.—Definitive : Lynx ruftis rufus., L. r. californicus, L. r.

fasciatvs, L. r. umta, Felis concolor azteca., F. c. hippolestes., F. o.

oregonetisis; intermediate : Odocoileus columManus scaphiatus, O.

hemionus heinionus, and O. virginiarvus macrourus.

Location.—Small intestines of definitive host; lungs and peri-

cardium of intermediate host.

D Istrihittion.—United States (Arizona, California, Colorado,

Idaho, Minnesota, Montana, New Mexico, North Carolina, Oregon,

Utah, Virginia, and Washington).

Life history.—The hooks of larval forms found in Odocoileus

columhianus scaphiatus, O . hemionus, and O. virginianws are similar

to those of the adult cestode. While experimental evidence as to the

life history is lacking, the shape and size of these hooks appear to

constitute a specific character, and this morphological character sug-

gests that these larvae found in the deer develop to an adult form

in the carnivores listed as definitive hosts when infested deer are

eaten by these carnivores. The deer presumably become infested by

ingesting the eggs in contaminated food or water.

Cysticerci attached to the liver of Perojiiyscus rnaniculatus nubri-

terrae from Sevier County, Tenn., show hooks similar to those of

Taenia lyncis in shape and size. Both the host and the location

of these C3^sticerci indicate that evidence based upon successful ex-

periments with the life history of this worm is needed before a spe-

cific determination can be made. These specimens were collected

by E. V. Komarek, of Thomasville, Ga.

The hooks, especially the small ones, which are unlike those of

other carnivore cestodes known to me, on account of their long taper-

ing handle and long bifid guard serve as the best character for spe-

cific determination. This species has frequently been found in the

same host wdth Taenia macrocystis.
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Type specimen.—U.S.N.M. no. 39801, collected from Lynx rufus

in Alleghany County, Va., by Dr. E. W. Price, of the U. S. Bureau

of Animal Industry; paratypes (no. 28482) also collected by Dr.

Price.
TAENIA TAXIDIENSIS, new species

Plate 19 Figures !)-12 ; Plate 21

Specific diagnosis.—Type specimen about 10 cm long; maximum
width about 2 mm; about 150 segments (100 immature, 30 mature,

20 gravid). Neck relatively long; first segmentation apparent about

3 mm posterior to suckers; genital primordia visible in about twen-

tieth segment. Genital papillae usually in middle of lateral margin

of segment or slightly anterior to middle, sometimes quite promi-

nent and occupying one-fourth length of segment margin. Scolex

(pi. 19, fig. 12) only slightly wider than anterior portion of neck,

about 450/x, in greatest diameter; suckers prominent, cuplike, about

140/x, in diameter; rostellum about ITO/a in diameter. Hooks (pi. 19,

fig. 9) incompletely known; only one type (presumably large

hooks) present on available material; length of hooks 90/x to 93/a;

handle about 56/a long
;
guard 44ju to 47ju, long ; width of guard about

16/x. Hooks appeared to be easily lost; the one hook found on the

type specimen was lost during the mounting process. Longitudinal

excretory canals inconspicuous, difficult to trace even in cross sec-

tions. Calcareous corpuscles round or ovoid, up to ISju, in greater

diameter.

One complete ( ? ) specimen and several fragments comprise the

type and paratype material.

Male reproductive system.—Testes 150 to 250 in number, in one

layer dorsoventrally, usually spherical, som.etimes ovoid, about 31,u

in greater diameter, with the usual distribution between longitudinal

canals. No testes observed posterior to vitellarium and none between

lobes of ovary. Coiled mass of vas deferens conspicuous, usually

curving somewhat toward posterior margin of segment in its course

toward median region of segment. Cirrus pouch extending mediad

to inner margin of ventral execretory vessel.

Female reproductive system-.—Ovaries and vitellarium vary widely

in shape and size, as shown by camera lucida diagrams, all drawn to

same scale, in plate 21. Vitellarium relatively conspicuous, not ex-

tending laterally beyond ovary, usually close to posterior margin

of segment. Shell gland not demonstrable. Gravid uterus (pi. 19,

fig. 11) with 11 to 19 lateral branches on each side. Eggs not observed.

Hosts.—Definitive : Taxidea taxus taxus; intermediate : Unknown.
Location.—Intestine of definitive host.

L)ist7ihution.—United States (Granite County, Mont.).

Life history.—Unknown.
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Type specimen.—U.S.N.M. no. 39803; paratypes, no. 32840; all

collected by W. L. Jellison, of the University of Montana.

The condition of the type specimen and of the few additional para-

type fragments available makes adequate description of a number

of details impossible, but the size and shape of the hooks, especially

the conspicuously long guard, constitute a character adequate for

specific determination.

TAENIA LATICOLLIS Rudolphi, 1819

Pl.\tb 19, Figures 1, 6-8

Specifto diagnosis.—Length up to 14 cm, maximum width 3.2 mm.
Immature segments usually wider than long; mature segments usually

approximately square; gravid segments usually longer than wide.

Neck usuall}' distinct, sometimes obscured by contraction, usually

slightly narrower than greatest diameter of scolex. Genital papillae

only moderately prominent, located approximately in middle of seg-

ment margin. Suckers usually prominent, rostellum usually promi-

nent, about 700/x in diameter, with double circlet of 38 to 42 hooks;

large hooks 31)0/x to 415)U, long ; hook 400/x long with handle 195/a long,

blade 146/* long, guard 73/x long; small hooks 214/t to 238/t long, han-

dle 122/x to 134/i long, blade 134/i to 140/x long; guard only slightly

bifid. Ventral longitudinal excretory canals only moderately promi-

nent, varying widely in shape and size, up to 125/* in diameter when
circular in cross sections ; no other longitudinal canals demonstrable.

Transverse excretory canal conspicuous, up to 230/* in diameter.

One specimen examined was 83 mm long and 2.5 mm in maximum
width; about 90 segments (62 immature, 10 mature, 18 gravid) ; first

segmentation apparent about 1.4 mm posterior to suckers; genital

primordia visible in twentieth to twenty-fifth segments. Scolex 1.5

mm in diameter; suckers 390/t in diameter, rostellum 714/* in diameter.

Male reproductive system.—Testes approximately globular, 37/x

to 49/x in diameter, 180 to 250 in number, wath usual distribution

between longitudinal canals. No testes observed posterior to vitel-

larium or between lobes of ovary. Vas deferens (pi. 19, fig. 7) usu-

ally loosely coiled, conspicuous, sometimes occupying entire medullary

parenchyma from cirrus pouch to median field of segment, usually

curved somewhat anteriad in median field of segment, usually ex-

tending to center of segment. Cirrus pouch 275^ to 293/* long by 66/*

to 131/* wide, extending to longitudinal canals.

Female reproductive system.—Ovaries with aporal lobe usually

larger, about 360/* long by 180/* wide, poral lobe about 295/* long by

180/* wide. Vitellarium wedge-shaped, 595/* to 655/* wide (measured

along transverse axis of strobila) by 60/i to 120/* long, usually extend-
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ing laterad beyond ovaries. Uterus with 10 to 15 lateral branches

on each side. Eggs 40/i, by 28/x. to 32/x.

Hosts.—Definitive : Lynx fasciatus, L. f. fasclatus, L. rufus^ L. r.

californims^ Lynx lynx (syn. Felis lynx)^ Canis lestes; intermediate:

Unkno^vn.

Location.—Intestine of definitive host.

Distribution.—Europe and United States (Washington and Cali-

fornia).

Life Jmtory.—Unknown.
Remarks,—This redescription is based upon U.S.N.M. no, 25317

and other specimens filed in the Zoological Division, Bureau of

Animal Industry.

In several respects this species is similar to T. taeniaeforrmB., and

the two species have undoubtedly been confused ; in both species the

rostellum is relatively heavy and conspicuous, sometimes extended

to a length exceeding that of the scolex ; the suckers also are relatively

prominent and the hooks relatively large. Nevertheless, the two

species are readily separated, by even casual examination, on the

basis of the difference in the shape of the large hooks and the strik-

ing difference in the size of the strobila in mature specimens; the

guard of the hooks of T . taeniaeformis is much more prominent

than the guard of the large hooks of T. laticollis; the strobila of T.

taeniaeformis is usually much longer and wider than that of T.

laticollis. It is also probable that T. laticollis has been confused

with T. m,acrocystis; both species are relatively small cestodes and

both have relatively large hooks, but the hooks of T. m.acrocystis are

more numerous and the large hooks especially are quite unlike those

of T. 'laticollis in shape and size; the maximum length of the large

hooks of T. Tnacrocystis is less than the minimum length recorded

for those of T. laticollis.

The size and shape of the hooks and the conspicuous vas deferens,

with its mass of coils usually extending to the median field of the

segment and curving somewhat anteriad, are the two most outstand-

ing characters for differentiation of this species from other members

of the genus.

Hall (1919) gave a compilation (see table 1) of the descriptions

of T. laticollis from several authors, including Leuckart (1856).

Hall's compilation gave the large hooks as "
( ?

) 380 to 420ju, long "

and the small hooks as " 150 (?) to 183/i, long " ; Leuckart figured

them on the same scale as and in the same plate with T. crassicolUs

{= T. taeniaeformis) and described them as the same size as those

of Taenia crassicollis but slenderer and somewhat more curved

("gerummt"). The large hooks of T. laticollis must then be con-

sidered recorded by Leuckart as 390ju, (the length recorded by him
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for the large hooks of T. crassicollis)^ but I find the length of the

large hooks of T. taeniaefortnh (syn., T. crassicoUis) to be 380/x to

430/i.; therefore the large hooks of T. laticolUs as estimated from

Leuckart's description may be considered to be approximately 380/*

to 430/A long. For the small hooks of T. laflcollh Leuckart gave the

length from the tip of the handle to the tip of the guard as 128/*

and the distance from the tip of the blade to the ti]3 of the guard

as only slightly more than the length of the handle (or more than

128/*). This provides a basis for determining Leuckart's estimate

of the length of the short hooks of T. laticolUs^ but they may also

be compared with the small hooks of T . taeniaeformis^ which I find

to be 238/* to 2G0/* long, and these measurements may be taken to

represent approximately the length of the small hooks of T . lati-

colUs according to Leuckart's description. The length of the short

hooks of T. laticolUs^ as estimated from Leuckart's description, is

then somewhat more than that given by me, while the measurement

I give for the large hooks agrees with that given by Leuckart. One
other point of difference remains—the relative length of the blade

and handle in the large hooks as described and figured by Leuckart

and by me. From Leuckart's description and figures the distance

from the tip of the guard to the tip of the handles is found to be

239/* and the distance from the tip of the guard to the tip of the

blade to be slightly longer than 239/*. In the hooks described by

me, the length of the blade, measured as Leuckart measured it, is

found to be less than the length of the handle. This difference

leaves grounds for contending that the two species are not identical.

However, in spite of this difference and the slight difference in the -

length of the small hooks, I conclude that the specimens that I exam- |l

ined from lynxes in North America are T. laticolUs.

Ii
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Table 1.

—

Descriptive data on Taenia laticoUis Rudolphi, 1819

Character

Length..

Maximum width.

Neck

Scolex (diameter)

Rostellum (diameter)

Suckers (diameter)

Hooks (total number)

Small hooks (length)

Small hooks (distance from

tip of handle to tip of

guard).

Small hooks (distance from

tip of guard to tip of blade)

.

Large hooks (length)

Large hooks (distance from

tip of handle to tip of

guard).

Large hooks (distance from

tip of guard to tip of blade)

.

Genital papillae..

Hall's compilation (1919)

50 to 95 mm.
2 mm_
Absent

1 to 1.22 mm..
600m to 700;ii_-.

310^ to 400/1...

38 to 60

150 (?) to 183/..

Leuckart's descrip-
tion (1856)

95 mm.
2 mm..
Absent.

700/i.

CO.

About 250m ^-

128/.

380 to 420/x.

Longitudinal excretory
canals.

Testes (number)

Testes (diameter)

Eggs

Hosts (definitive). —

Locality.

Larva

Drawings.

Prominent.

Lynx lynx (syn., Felis

lynx), L. canadensis, s

Europeand(?)U.S

Unknown...
Small hooks, after Liihe

(1910).

Slightly more than

128/..

About 390 2

239/.

Slightly more than

239/..

Mot observed.

The lynx

Europe.

Unknown
Large hooks and
small hooks.

Skinker

Up to 140 mm.
3.2 mm.
Present or absent accord-

ing to state of contrac-

tion.!

About 1.5 mm.
About 714/..

About 390/1.

38 to 42.

214/1 to 238/..

122/1 to 134/..

134/1 to 140/1.

390/1 to 415/1.

195/. to 244/1.

146/1 to 177/1.2

Only moderately promi-

nent.

Not prominent.

About 180 to 250.

37/. to 49/1.

28/. to 32/. by 40/..

Lynx fasciatus, L. f. fas-

ciatus, L. rufus, L. r.

californicus.

North America (Wash,

and Calif.)

Unknown.
Hooks, mature segment,

gravid segment.

1 Observations made by me on many specimens of cestodes indicate that the presence or absence of the

neck in any taenioid cestode is dependent upon the state of contraction of the strobila as a whole. In T.

taeniaeformis, a species described by most authors as being without a neck, I find a distinct neck in all

uncontracted specimens.

' See discussion of measurement of hooks given in the general discussion of this species (p. 217).

3 Hall (1919) included Lynx canadensis in the list of hosts of T. laticoUis. This record is undoubtedly

based on a record published by Stiles and Hassall (1894), but examination of this material by me reveal8

that the specimens, which were collected by Dr. A. I. Comfort, were incorrectly determined and are T.

macTocystis; no other information concerning them is available. Therefore Lynx canadensis cannot at pres-

ent be said to be known to serve as a host for T. laticoUis, although several other members of the genus Lynx

are known to serve as hosts, and it is therefore probable that L. canadensis will in time be found to harbcr

this cestode.
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1. Uooksoi Taenia laticollis. Enlarged. (After Leuckart, 1856.)

2-5. Taenia lyncis: 2, Gravid segment; 3, small hooks showing bifld condition (n, hook turned at an angle;

h, hooks flattened by pressing on cover glass); 4, diagram of hook indicating scheme for giving

measurement of hooks; 5, lateral view of large hooks and of small hook.

6-8. Taenia laticol'is: 6, Gravid segment; 7, mature segment; 8, hooks.

9-12. Taenia taxidiensis: 9, Hooks; 10, mature segment; 11, gravid segment; 12, scolex.
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TAENIA LYNCIS, NEW SPECIES.

1, Maturp so-jiiKMils of type specimen, X 21); 2, nmt ure segments, X 20; ;i, mature segments from Fdisconcolor

hippolestes, X 20: J, iiortion of body wall showing striations, X 30.
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NEW PALEOCENE MAMMALS FROM THE FORT UNION
OF MONTANA

By George Gaylord Simpson

American Museum of Natural History, New York City

In 1901, Earl Douglass, working for Princeton University, dis-

covered and collected mammal remains in the Fort Union Group east

of the Crazy Mountains in central Montana, and Princeton expedi-

tions under Dr. M. S. Farr also made small collections in 1902 and

1903. A. C. SiJberUng, now of Harlowton, Mont., accompanied these

expeditions, and ever since then he has continued to collect in this

field. Some of his earlier material went to the Carnegie Museum,
and recently some has been acquired by the American Museum of

Natural History, but most of it is in the United States National

Museum. The largest collections were made by him from 1908 to

1911, under grants from the United States Geological Survey and the

National Museum. The result is one of the richest, most varied, and

most important Paleocene mammal collections ever made.

The late Dr. James W. Gidley, assistant curator of fossil mammals
in the National Museum, visited the field in 1909. Concurrently

with his other duties and interests. Dr. Gidley set about the long

task of preparing the specimens in the National Museum, and essen-

tially completed it in 1920. He published four papers based on or

including part of this material, ^ and he planned to publish a memoir

' Notes on the fossil mammalian genus Plilodus, with descriptions of new species. Proc. U. S. Nat. Mus.
vol. 36, pp. 611-626, 1909.

An e.xtinct marsupial from the Fort Union with notes on the Myrmecobidae and other families of this

group. Proc. U. S. Nat. Mus., vol. 48, pp. 395-402, 1915.

New species of claenodonts from the Fort Union (Basal Eocene) of Montana. Bull. Amer. Mus. Nat.

Hist., vol. 41, pp. 541-555, 1919.

Paleocene primates of the Fort Union, with discussion of relationships of Eocene primates. Proc. U. S.

Nat. Mus., vol. 63, art. 1, pp. 1-38, 1923.

12697—35 1 221



222 PROCEEDINGS OF THE NATIONAL MUSEUM vol.83

of the whole fauna, but this hope was still unfulfilled at the time of his

death in 1931. In 1932, Dr. Alexander Wetmore and C. W. Gilmore,

of the National Museum, invited me to carry out Dr. Gidley's plan

and to write the proposed memoir, an invitation gratefully accepted

as an opportunity for useful work and for a most fitting and practical

tribute to the memory of a friend and colleague. The American
Museum has permitted the use of my time as a cooperative under-

taking with the National Museum.
This study and the even slower preparation of the illustrations are

now well advanced, but it will be at least a year and possibly several

before it can be published. In the meantime, it seems necessary to

facilitate the work of others and the study of the Paleocene in general

by publishing names and brief diagnoses of the new genera and species

so far recognized. Those studied are here published, and possibly

some others may appear in similar preliminary form before the entire

memoir is published. Full descriptions, discussions of affinities, and
illustrations will appear in the memoir.

Aside from a few records and notes for his published papers. Dr.

Gidley left 27 sheets of manuscript in various stages of preparation,

in part duplicated or different drafts of the same subject. These

limited notes were evidently prepared over a long period, all some
time ago, and they probably do not express Dr. Gidlej^'s definitive

opinions. In studying the collection, I have first examined the speci-

mens independently and then have ascertained whether new genera

or species recognized by me are named and defined in Gidley's notes.

In several cases they are (and in these instances I publish the names
as of Gidley, ex ms., quoting his diagnosis and, if necessary, following

it by an emended diagnosis by me). This will, I hope, make the work

unified and abreast of recent knowledge, and at the same time will

give Dr. Gidley proper credit for the discoveries that he had reduced

to paper. In a few other cases there are notations on labels that

specimens represent new species, but with no manuscript name or

diagnosis. Of these (so far as I agree that the species are new) I am
forced to assume authorship, but I also record their recognition by

Dr. Gidley.

Following is a list of the mammals so far recognized in the Fort

Union of the Crazy Mountain Field. It includes 40 genera (15 new
herein) and 57 species (37 new). Even this large list does not fully

represent the variet}'- actually present, for there are numerous species

not yet adequately studied. Most of the listed mammals are from

the Gidley and Silberling Quarries, but some are from markedly

different levels, although all appear to be Middle Paleocene. Exact

distributional data are available and will be published later.
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Order Multituberculata:
Ptilodontidae:

Ptilodus montanus Douglass, 1908.

Ptilodus douglassi, new species.

Ptilodus gidleyi, new species.

Ptilodus sinclairi, new species.

Ectypodus grangeri, new species.

Ectypodus russelli, new species.

Ectypodus silberlingi, new species.

Parectypodus jepseni, new species.

Eucosmodon sp.

Order Insectivora:

?Deltatheridiidae:

Gelastops parous, new genus and species.

Leptictidae:

Myrmecohoides montanensis Gidley, 1915.

V Prodiacodon concordiarcensis, new species.
'' Leptacodon ladae, new species.

Leptacodon munuscidurn, new species.

Emperodon acmeodontoides, new genus and species.
' Nyctitheriidae:

\ Stilpnodon simplicidens, new genus and species.

X Pantolestidae:

Aphronorus fraudalor, new genus and species.

^' Palaeosinopa diluculi, new species.

ft Mixodectidae:

i. Eudaemonema cuspidaia, new genus and species.

f Order Primates:

i Plesiadapidae:

] Pronothodedes matthewi Gidley, 1923.

!'. Carpolestidae:

t Elphidotarsius florcncae Gidley, 1923.

J
?AnaptomoriDliidae:

I
Paromomys maturus Gidley, 1923.

Paromomys depressidens Gidley, 1923.

Palaechthon aliicuspis Gidley, 1923.

Palenochtha minor (Gidley, 1923), new genus

Order Taeniodonta:
Styiinodontidae:

Conoryctes comma Cope, 1881.

Psittacotherium mxdtijragum Cope, 1882.

Order Carnivora:
Arctocyonidae:

Claenodon ferox (Cope, 1883).

Claenodon montaneriMs (Gidley, 1919).

Claenodon silberlingi (Gidley, 1919).

Claenodon latidens (Gidley, 1919).

Claenodon vecordensis, new species.

Deuterogonodon montanus, new genus (Simpson) and species (Gidley).

Prothryptacodon furens, nev/ genus and species.

Chriacus pusillus, new species.

Chriacus pug.nax, new species.

Metachriacus punitor, new genus and species.
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Order Carnivora—Continued.

Arctoc3'onidae—Continued.

Metachriacus provocator, new species.

Spanoxyodon latrunculus, new genus and species.

Tricentes latidens, new species (Gidley).

Coriphagus monianus Douglass, 1908.

Miacidae:

Ictidopappus vixistelinus, new genus and species.

Didymictis tenuis, new species.

Didymictis microlesies, new species.

Didymictis haydenianus Cope, 1882.

Order Condylarthra:
Phenacodontidae:

Tetraclaenodon symbolicus, new species (Gidley).

1 Tetraclaenodon superior, new species.

Gidleyina montanensis, new genus (Simpson) and species (Gidley).

'^Gidleyina silberlingi, new species (Gidley).

Hyopsodontidae:

Ellipsodon aquilonius, new species.

Litaletes disjundus, new genus and species.

Litomylus dissentaneus, new genus and species.

Haplalctes disceptatrix, new genus and species.

Order Amblypoda:
Pantolambdidae:

Pantolambda intermedins, new species.

Paniolambda cf. cavirictus Cope, 1883.

Periptychidae:

Anisonchus sectorius (Cope, 1881).

Incertae sedis:

Picrodus silberlingi Douglass, 1908.

Megopterna minuta Douglass, 1908.

Order MULTITUBERCULATA

Family PTILODONTIDAE

Ptilodontids are very abundant and surprisingly varied in the col-

lection. After prolonged analysis, which cannot be published here,

eight sharply distinct species are definable and at least one other is

represented by fragmentary specimens. Although the species are

readily distinguishable from one another and from all others known,

their generic assignment is uncertain in every case but one. There

are five named genera of ptilodontids in the American Paleoconc, and

some of these species almost certainly belong to new genera, but these

cannot now be defined. It is usually impossible to be sure of a generic

assignment without associated incisors, last lower premolars, and last

upper premolars, which are not available for seven of the eight species

in the collection. Generic assignments are thus made with a query

on an insecure basis of general resemblance, and the delinilions dis-

tinguish the species from all known ptilodontids and not merely from

those of the genus to which each is referred. Far the most abundant
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species is Ptilodus montanus Douglass, 1908, with which I find Ptilodus

gracilis Gidley, 1909, to be sj'-nonymous.^ The other seven species

are new and are dias^nosed below. They are named for students and

collectors of the American Paleocene.

Genus PTILODUS Cope

?PTILODUS DOUGLASSI,3 new species

Type.—U.S.N.M. no. 9795, right lower jaw with P4-M2. Col-

lected by A. C. Silberhng.

Horizon and locality.—Gidley Quarry (and referred specimens from

Silberling Quarry), Fort Union, Middle Paleocene horizon. Crazy

Mountain Field, Mont.
Diagnosis.—Structurally similar to P. montanus, but P4 and M2

significantly smaller both absolutely and in relation to Mj. Length

of P4 (mean of 3 specimens) 6.6 mm. Length of Mi (type) 3.7 mm.
Length of M2 (type) 2 mm. Katio length P4 : length Mi (type) 1.8.

Ratio length Mi : length M2 (type) 1.8. Serrations of P4 13 in known
specimens.

7PTILODUS GIDLEYI,< new species

Type.—V.S.'N.M. no. 9763, left lower jaw with P4 and broken Mi.

Collected by A. C. Silberling.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Pale-

ocene horizon. Crazy Mountain Field, Mont.

Diagnosis.—Close to P. montanus in proportions and structure,

but P4 and Mi significantly smaller. Mi significantly smaller relative

to P4 than in P. trovessartianus or ?P. douglassi. Length P4 6.1 mm
(to 5.9 in referred specimen). Length AIi 2.5 mm. Ratio length P4

:

length Ml 2.4. Serrations of P4 14 in known specimens.

7PTILODUS SINCLAIRI.s new species

Type.—v.S.N.M. no. 9770, left lower jaw with P4-M2. Col-

lected by A. C. Silberling.

Horizon and locality.—Gidley Quarry (and referred specimens

from Silberhng Quarry), Fort Union, Middle Paleocene horizon,

Crazy Mountain Field, Mont.

Diagnosis.—Significantly smaller than any possibly related species

except lEctypodus silberlingi (diagnosed below) and Parectypodus

iardus (from which it differs in the presence of P3). Length P4,

16 specimens, 2.5-3.7 mm, mean 3.1 mm, type 3.3 mm. Length

Ml, 8 specimens, 1.7-2 mm, mean 1.9 mm, type 1.7 mm. Length

M2, 5 specimens, 0.9-1.1 mm, mean 1 mm, type 0.9 mm. Ratio

length P4 : length Mi, 8 specimens, 1.3-2, mean 1.6, type 1.9. Ser-

2 It was, in any event, a homonym of Ptilodus gracilis (Cope) Osborn, 1S93, and was replaced by Ptilodus

admirabilis Hay, 1930, which is also added to the synonymy of P. montanus.

> Named for the late Earl Douglass, discoverer of the Crazy Mountain Field.

* Named for the late Dr. J. W. Gidley, of the U. S. National Museum.
« Named for the late Prof. W. J. Sinclair for his work oa the Puerco, Torrejon, and Clark Fork,
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rations P4, 16 specimens, 10-13, mode 12, type 11. Cusps Mi,
7 specimens, 6-7:4, mode 7:4, type 6:4.

Genus ECTYPODUS Matthew and Granger

7ECTYPODUS GRANGERI.e new species

Type.—U.S.N.M. no. 9801, left lower jaw with P4-M1. Collected

by A. C. SUberling..

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon. Crazy Mountain Field, Mont.
Diagnosis.—Structurally similar to Ectypodus musculus but sig-

nificantly larger. Length : width ratio Mi larger and cusps Mj
more numerous than in any species referred to Ptilodus. P3 present.

Length P4 (mean of 4 specimens) 5.3. Length Mi (mean of 3 speci-

mens) 3.4. Ratio length P4 : length Mi (type) 1.56. Ratio length

Ml : width Mi (mean of 3 specimens) 2.4. Serrations P4, 4 speci-

mens, 13-14, mode and type 14. Cusps Mi, 3 specimens, 8:6-7,

mode and type 8:7. Apex of P4 nearly on a level with grinding

surface of Mi.
7ECTYPODUS RUSSELLI.? new species

Type.—U.S.^.M. no. 9765, left lower jaw with P4-M2. Collected

by A. C. Silberling..

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon. Crazy Mountain Field, Mont.
Diagnosis.—Similar to '^E. grangeri but slightly smaller, external

cusps of Ml more numerous, and P4 more elevated above Mi. P3

present. Also similar to E. cochranensis, but notch in anterior base of

P4 much more pronounced. Length P4 (mean of 3 specimens) 5 mm.
Length Mi (2 specimens) 2.9 mm. Ratio length P4 : length Mi
(2 specimens) 1.7. Ratio length Mi : width Mi (type) 2.4. Serra-

tions P4 (3 specimens) 13-15, type 14. Cusps Mi (2 specimens)

10-11:6, type 10:6.

7ECTYPODUS SILBERUNGI.s new species

Type.—U.S.N.M. no. 9798, left lower jaw with incisor and P4-M2.

Collected by A. C. Silberling.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Pale-

ocene horizon. Crazy Mountain Field, Mont.
Diagnosis.—(Type specimen unique.) Similar to E. musculus but

smaller and more cusps on Mi. Size close to "^Ptilodus sinclairi, but

Ml significantly longer absolutely and relative to its width and with

more cusps. Length P4 3.3 mm. Length Mi 2.3 mm. Ratio length

P4: length Ml 1.4. Length Mi : width Mi 2.6. Serrations P4 12.

Cusps Ml 9:5 (or perhaps, counting rudiments, 10:6). Crest of P4

relatively low,

« Named for Dr. Wnlter Granger for liis work on the Paleocene of North America and Asia.

' Named for Dr. L. S. Russell for liis worlc on the I'askapoo.

* Named for A. C. Silberling, who collected most of the mammals herein described.
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Genus PARECTYPODUS Jepsen

* 7PARECTYPODUS JEPSENI,' new species

Tyjye.—U.S.^M. no. 9769, left lower jaw with P4-M1. Col-

lected by A. C. Silberling.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Pale-

ocene horizon, Crazy Mountain Field, Mont.

Diagnosis.— (Type specimen unique.) P3 absent and no notch in

base of P4. Distantly suggestive of Paredypodus simpsoni, but very

distinct, with fewer serrations on P4, absolutely and relatively longer

Ml, and markedly different cusp formula of Mi. Length P4 4.3 mm.
Length Mi 3.1 mm. Ratio length P4 : length Mi 1.4. Ratio length

Ml -.width Ml 2.2. Serrations P4 11. Cusps Mi 7:6. P4 long

and low.

Order INSECTIVORA

Family ?DELTATHERIDIIDAE

Subfamily Didelphodontinae

GELASTOPS.io new genus

Type.— Gelastops parens, new species.

Distribution.—Middle Paleocene, Fort Union, Mont.

Diagnosis.—Resembling Didelphodus in the Ivnown parts but canine

more erect, premolars more crowded, trigonid of Mi longer relative to

talonid, trigonids of M2.3 sliorter and more elevated, M2 and partic-

ularly M3 smaller relative to Mi. M^ (referred) extremely short and

wide, paracone and metaoone slightly more external than in Didel-

phodus, metaconule vestigial, no trace of hypocone.

GELASTOPS PARCUS," new species

Ti/jpg.—U.S.N.M. no. 6148, right lower jaw with canine, Mi, M3,

and alveoli. Collected by A. C. Silberling.

Horizon and locality.—Referred specimens from Gidley Quarry,

type probably from same level. Fort Union, Middle Paleocene horizon,

Crazy Mountain Field, Mont.

Diagnosis.—Sole known species of genus as defined above. Mi
(type) length 3.5 mm, width 2.3 mm. M2 (referred specimen) length

2.5 mm, width 2 mm. M3 (type and one referred specimen) length

2.7-2.9 mm, width 1.8-1.9 mm. M^ (referred specimen) length 2.7

mm, width 5 mm.
' Niuned for Dr. Q. L. Jepsen for his work on the Paleocene of Wyoming.
1" rtXaffToi, peculiar+o)!^, aspect.

" ParcuK, thrifty, small. From its scanty remains and its small size. Gidley noted this as new but left

no designation or diagnosis.
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Family LEPTICTIDAE

Genus PRODIACODON Matthew and GrSnger

PKODIACODON CONCORDIARCENSIS," new species

TVpe.—U.S.N.M. no. 9637, left lower jaw with Po, P4, M3, and

alveoli. Collected b}^ Dr. J. W. Gidley.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon. Crazy Mountain Field, Mont.

Diagnosis.—Much smaller than Prodiacodon puercensis. P4 with

paraconid projecting more anteriorly and median, talonid with 3

cusps (4 in P. puercensis). M3 with trigonid slenderer, paraconid

more median, talonid less elongate, and 3 (not 4) talonid cusps.

P4 length 2 mm, width 1.1 mm. M3 length 1.9 mm, width 1.2 mm.
(The species may not belong in Prodiacodon, but it is evidently closely

allied to it, and the specimen is insufficient basis for a generic

definition.)

Genus LEPTACODON Matthew and Granger

LEPTACODON LADAE.i' new species

Type.—U.S. IS^.M. no. 9640, right lower jaw wdth P4-M3. Collected

by A. C. Silberling.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Pale-

ocene horizon. Crazy Mountain Field, Mont.
Diagnosis.—Slightly larger than L. tener or L. packi and slightly

smaller than L. sicgfriedti, structurally closer to the former (subgenus

Leptacodon) than to the latter (subgenus Leipsanolestes). P4 elongate,

paraconid median, metaconid very small but in the same position as

in L. tener, talonid as in that species. Molar paraconids smaller than

in L. tener but distinct and internal. Hypoconulids of Mi_3 more
projecting than in L. tener. Talonid of M3 more elongate and ento-

conid smaller. Length Mi_3 in type 4.5 mm.

LEPTACODON MUNUSCULUM," new species

Type.—V.S.N.M. no. 9819, left lower jaw with M, and M3. Col-

lected by A. C. Silberling.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Pale-

ocene horizon. Crazy Mountain Field, Mont.
Diagnosis.—Slightly smaller than Leptacodon tener, paraconids

more reduced and more strictly internal, talonid of M3 relatively

narrower. Mi length 1.2 mm. M3 length 1.1 mm.
1' Concordia, union + arx, fort + -ensis. From the Fort Union Oroup.
i*Ladae, Latin genitive of AAiai, a Greek (Laconian) athlete famous for his agiJity and speed, this

species presumably having the same qualities.

» Munuscutum, a small gift.
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EMPERODON,>5 new genus

Type.—Emperodon acmeodontoides, new species.

Distribution.—Middle Paleoceiie, Fort Union, Mont.

Diagnosis.—P4 with distinct, subequal paraconid and nietaconid, a

deep vertical posterior groove between the latter and the posterior

crest from the protoconid, the latter crest with a vaguely cusplike

swelling (smaller tiian in Acmeodon), external wall of protoconid

concave vertically, talonid bicuspid. Molars leptictid, cf. Prodiaco-

don, but paraconids relatively large and internal, cf. Acineodon.

EMPERODOxN ACMEODONTOIDES," new species

Type.—U.S.N.M. no. 9850, right lower jaw with P4, Mo, and

part of Pg. Collected by A. C. Silberling.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon. Crazy Mountain Field, Mont.

Diagnosis.—Sole known species of genus. P4 (type) length 2.8 mm^
width 1.9 mm. M2 (type and one referred specimen) length 2.9-3

mm, width 2.2-2.3 mm. M3 (referred specimen) length 2.9 mm.,

width 1.9 mm.
Family NYCTITHERIIDAE

Although very distinct from any other known genus, the following^

form is more conveniently placed in this family than any other.

STILPNODON," new genus

Type.—Stilpnodon simplicidens, new species.

Distribution.—Middle Paleocene, Fort Union, Mont..

Diagnosis.—P4 with very high, slender main cusp, minute rudimen-

tary anterior basal cuspule, no metaconid, simple nonbasined talonid

with one cuspule. M3 reduced, distinct, low, nearl}^ median para-

conid, trigonid erect and moderately elevated above talonid, proto-

conid large, trigonid nearly as long as talonid, talonid short.

STILPNODON SIMPUCIDENS,i8 new species

Type.—V.^.^M. no. 9629, left lower jaw with P3-4, M3, and
alveoli.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon. Crazy Mountain Field, Mont.
Diagnosis.—Sole known species of genus. P4 length 1 mm. Ma

length 1.2 mm.
11 'Eahttjpoi, deformed +6iovt, tooth. From its peculiar P4.

'• AcmeodonU) + -oides, from its resemblance to Acmeodon.
" ZtiXttcoj, glistening +65oi)i, tooth.

'• Siinplej, simple + dens, tooth. From the simple P4.

12697—35-
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Family PANTOLESTIDAE

The following genus, fairly common in the quarry collections, is

evidently allied to Pentacodon, but the pertinence of it and Pentacodon

to the Pantolestidae is not well established. Another form is gener-

ically indistinguishable from Palaeosinopa and surely belongs in the

Pantolestidae, but is not closely related to Pentacodon or Aphronorus.

APHRONORUS.is new genus

Type.—Aphronorusfraudator, new species.

Distribution.-—Middle Paleocene, Fort Union, Mont.
Diagnosis.-—Generally similar to Pentacodon. P4 wdth anterior end

less produced downward than in Pentacodon, talonid more distinctly

basined, with second cuspule more distinct. M2-3 less reduced rela-

tive to Ml. Trigonid of M1.2 relatively shorter and entoconids

relatively higher than in Pentacodon. Three talonid cusps of M3
more distinct. P^ wdth metacone well differentiated but smaller

than paracone, protoconule distinct. M' and to less degree M^ slen-

derer and more transverse than in Pentacodon, more leptictid in aspect.

APHRONORUS FRAUDATOR.^o new species

Type.—U.S. ISl.M. no. 6177, left lower jaw with P4-M3. Collected

by A. C. Silberiing.

Horizon and locality.—Gidley Quarry (one specimen from Silberiing

Quarry), Fort Union, Middle Paleocene horizon, Crazy Mountain
Field, Mont.

Diagnosis.—Sole lalo^vn species of the genus. Much smaller than

Pentacodon inversus. Lengths of lower teeth, in millimeters: P4 (10

specimens) 3.2-3.8, M^ (10 specimens) 2.8-3.1, M2 (12 specimens)

2.5-2.9, M3 (7 specimens) 2.6-2.9.

Genus PALAEOSINOPA Matthew

PALAEOSINOPA DILUCULI.21 new species

Type.—U.S.'N.M. no. 9810, left lower jaw with P4-M2. Collected

by A. C. Silberiing..

Parai7/;pe.—U.S.N.M. no. 9553, left upper jaw with P*-M^ (some-

what broken). Collected by A. C. Silberiing.

Horizon and locality.—Gidley and SOberling Quarries, Fort Union,

Middle Paleocene horizon, Crazy Mountain Field, Mont.

Diagnosis.—Much smaller than any other known species of Palaeo-

sinopa. P4 strongly trenchant, with large anterior basal cusp and

incipient basining of talonid. Molar cusps high and slender. M''^

with smaller hypocones than in most advanced species. Metacone

of M'^ distinct. Length M^"- 6.1 mm.
n 'hippoiv, crazy +8poi, mountain. From the locality; also in analogy with the many American fossils

named for mountain ranges.

20 FraudaloT, deceiver. From its resemblances to various difTerent families (as Arctocyonidae, Leptic-

tidae, and Hyopsodontidae), resemblances of which the majority must be deceitful.

2' Diluculi, of the dawn. From its great age.
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Family MIXODECTIDAE

The following genus is so distinctive that it may not belong in this

family, but it compares more nearly with Alixodectes, Cynodontomys,

and their respective allies than with other genera known to me.

EUDAEMONEMA,22 new genus

Type.—Eudaemonema cuspidata, new species.

Distribution.—Middle Paleocene, Fort Union, Mont.

Diagnosis.—Dental formula 2TT3" Median incisor much enlarged.

Canine reduced, but larger than lateral incisor or Pi. Pi-o small, one

rooted. P4 submolariform, comparable with Cynodontomys, with

distinct paraconid, large, high metaconid, and basined, tricuspid

talonid. Molar structm-e nearly as in Mixodectes (or Indrodon) but

trigonids more elevated and all six cusps sharper and more distinct.

EUDAEMONEMA CUSPIDATA," new species

Type.—v. S.N. M. no. 9314, left lower jaw with C, P2-M3, and roots

or alveoli of all other teeth. Found by Dr. J. W. Gidley.

Horizon and locality.—Gidley Quarry (and one specimen from

Silberling Quarry), Fort Union, Middle Paleocene horizon, Crazy

Mountain Field, Mont.

Diagnosis.—Sole known species of genus as defined above. M1-3

(type) 10.9 mm.
Order PRIMATES

Dr. Gidley (1923, op. cit.) pubHshed thorough descriptions of the

Fort Union Primates, and this is the only part of his projected memoir

that can be considered as definitively completeJ by him. The rapid

advances in knowledge during the past 12 years, nevertheless, neces-

sitate reconsideration of his conclusions. These do not affect taxon-

omy, the sole concern of this paper, except in requiring the generic

separation of one of Gidley's species. Gidley foresaw that this species

was probably generically distinct, but with proper conservatism did

not give a name that would require fuller validation by later research.

The family position of these primate genera is dubious and requires

more detailed discussion than can be given here.

PALENOCHTHA,24 new genus

Type.—Palaechthon minor Gidley, 1923.

Distribution.—Middle Paleocene, Fort Union, Mont.

?. ?. ?. 3.

Diagnosis.—Dental formula probably . .
^ 3

* Anterior lower

dentition shorter than in Paromomys or Palaechthon and apparently

^ 'EiiSainovrjiJux, a piece of good fortune. Analogous with Olbodotes ("bearer of bliss").

*^ Cuspidata, cuspidate. I borrow the name from a label by Gidley, "Indrodon or new genus, cuspidatus"

,

on a specimen probably of this species. There is no manuscript by him definitely referring to this form.

The specimens referred to this species are highly variable—Gidley's labels suggest that he was inclined to

place them in several different genera and species—but they seem not to be clearly separable specifically.

** Anagram of Palaechthon.
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with one more tooth absent, probably P2. P4 of about the same length

relative to Mi as in Palaechihon, but relatively higher, with no trace

of the metaconid and only a very vague rudiment of the paraconid.

Mi-2 similar to Palaechthon, but M3 with smaller third lobe and un-

divided hypoconulid. Upper molars comparable with Paromomys and

Palaechthon but very slender, transverse, and more triangular,

posterointernal expansion much weaker, inner base not bilobed, and

M^ shorter relative to M^.

Order CARNIVORA

Family ARCTOCYONIDAE

Gidley (1919, op. cit.) placed most of the Fort Union and some of

the Torrejon arctocyonines in a new genus, Neoclaenodon. Thorough

restudy with greatly augmented materials shows that the separation

from Claenodon is not valid. It was based essentially on one specimen

of each supposed genus, and analysis of many specimens shows that

a generic distinction docs not exist. Among many other points this is

emphasized by the fact that Gidlej^ defines Neoclaenodon as having the

premolars more reduced than in Claenodon, and Matthew (ms.) says

they are less reduced in Neoclaenodon.

There is a new species of this group, collected since Dr. Gidley's

death, and a new genus based on a new species recognized but not

published by him.

Genus CLAENODON Scott

CLAENODON VECORDENSIS." new species

r^/pe.—U.S.N.M. no. 13781, left M^-^. Collected by A. C.

Silberling and G. G. Simpson, 1932.

Horizon and locality.—LoQuMij 9, 300 feet above base of the

recognized Fort Union, Crazy Mountain Field, Mont. (This is about

900 feet below the Gidley Quarry, but probably still in the Middle

Paleocene.)

Diagnosis.—M^ similar to that of C. silherlingi in outline but 10 to

20 percent larger, somewhat more transverse, hypocone vestigial, and

strong, crenulated internal cingulum. M^ relatively as large as in C.

jerox and similar, but metacone smaller, external border more evenly

rounded, and hypocone ])rescnt although rudimentary. M^ length

9 mm, width 13.5 mm. M^ length 6.7 mm, width 10 mm.

DEUTEROGONODON,28 new genus

Type.—Deuterogonodon montanus Gidley, new species.

Distribution.—Middle Paleocene, Fort Union, Mont.

*» Vecors, cr&zy-\—ensJs, geographical adjectival suffix.

w A«uT«poi, second, subsequent +7wWa, angle +6Sovs, tooth. Named in analogy with Protogonodon.
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Diagnosis.—Dentition basically arctocyonid and resembling Proto-

gonodon and Claenodon. Distinct, small hypocone on M^~^ (at least),

cingula almost completely circling these teeth. Small but well-

defined mesostyle present. Parastyle of M^ a distinct, strongly

projecting cusp. Lower molars with trigonid only slightly higher

than talonid, metaconid smaller than but as high as protoconid.

Paraconid very small, subconical, on anterior slope of metaconid.

Talonid basin open with continuous crescentic lophid differentiated

into three apices. Enamel wrinkled, but little or no tendency to

form accessory cuspules.

DEUTEROGONODON MONTANUS Gidley, new species, es ms.2'

Type.—U.S.N.M. no. 6160, part of right maxilla with M^ com-
plete and broken M^~^, and left lower jaw fragment with talonid of

Ml and most of M2. If these should prove not to be of one individual,

the upper jaw is to be taken as type and the lower as a paratype.

Collected by A. C. Silberling.

Paratype.—U.S.N.M. no. 6161, isolated right Mg.

Horizon and locality.—Locality 25, about 400 feet below Gidley

Quarry, Fort Union, Middle Paleocene horizon, Crazy Mountain
Field, Mont.

Diagnosis.—Gidley: "Somewhat larger than P. [Protogonodon]

pentacus (Cope)."

Simpson: Sole known species of genus as defined above. M^
median width 14.6 mm. M^ length 10 mm. M2 (paratype) width

10.5 mm, length 12.6 mm.

The following new genus is in several ways transitional between

the so-called arctocyonine and oxyclaenine creodonts. It helps to

emphasize the fact that a separation of more than subfamily rank,

at most, is unjustified between these two groups. Among the smaller

and more strictly carnivorous forms, the oxyclaenines proper, there

are two new sharply distinct species of Chriacus, two new genera

probably allied to Chriacus, and a species related to Tricentes and
tentatively retained in that genus but so distinctive that it may be

necessary to create another genus for it when it is better known.

PROTHKYPTACODON,25 new genus

Type.—Prothryptacodon furens, new species.

Distribution.—Middle Paleocene, Fort Union, Mont.
Diagnosis.—Canine semiprocumbent, root extending beneath pre-

molars (as in Thryptacodo7i) . Pi_2 spaced widely. P4 similar to

" Dr. Gidley 's notes contain two drafts of a description of this species, in both of which it is refened to

Protogonodon. On one the words "new genus" have later been written under "Protogonodon," but there

is no generic name or diagnosis. Dr. Gidley thus recognized both genus and species as new, but only the

latter can be published as by him.
2' Hpo, before +Thryj:tacodon.
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Thryptacodon. Molar trigonids higher than in Thryptacodon, para-

conids reduced and in nearly same position as in Thryptacodon, but
more distinct, higher on crown, trigonids less basined and wdth fewer

accessory cuspules. Only one distinct inner talonid cusp, the ento-

conid (two in Thryptacodon).

PROTHRYPTACODON FURENS." new species

Type.—U.S.N.M. no. 9260, right lower jaw with P4-M3 and alveoli.

Collected by A. C. Silberling.

Horizon and locality.—Gidley Quarry (referred specimen from
SilberUng Quarry), Fort Union, Middle Paleocene horizon. Crazy
Mountain Field, Mont.

Diagnosis.—Sole known species of genus. Measurements of type

in milUmeters:

p*
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CHRIACUS PUGNAX.3I new species

Type.—U.S.N.M. no. 13782, right lower jaw with Mi_2 and alveoli.

Collected by A. C. Silberhng and G. G. Simpson, 1932.

Horizon and locality.—Locality 78, Fort Union, probably Middle

Paleocene (older than Gidley Quarry), Crazy Mountain Field, Mont.

Diagnosis.—Much larger than C. pusillus, about the size of C. pel-

videns, but molars markedly wider, trigonids less elevated, talonid of

Ml notably wider than trigonid. Mi length 7 mm, width trigonid

4.9 mm, width talonid 5.9 mm.

METACHRIACUS,32 new genus

Type.—Metachriacus punitor, new species.

Distribution.—Middle Paleocene, Fort Union, Mont.

Diagnosis.—Premolars like Chriacus. Molar trigonids less ele-

vated, paraconids reduced but near metaconids, trigonid basin with

crenulated anterior margin, accessory cuspules also tending to develop

elsewhere, especially on notched mctaconid-entoconid crest. Molars

wide and heavy, especially Ma.

METACHRIACUS PUNITOR,'' new species

Type.—U.S.'N.M. no. 9288, left lower jaw with M1-3. Collected

by A. C. Silberhng.

Paratype.—U.S.N.M. no. 9286, right lower jaw with P3-M3

(Ml and M3 broken). Collected by A. C. Silberhng.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon. Crazy Mountain Field, Mont.

Diagnosis.—Heel of P4 squarely truncated, inner side nearly

basined, with two cuspules. Molars relatively weak, crenulation

moderate. Measurements of type in millimeters:

Ml
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Diagnosis.—Gidley: "About the equivalent of T. subtrigonus in

size but presents the following differences: (1) The teeth are more

massive, (2) the molars are relatively wider especially in the region

of the heel * * * (4) * * * ^j^g paraconid is * * *

more closely appressed to the metaconid * * * ".

Simpson: P3-4 markedly heavier than in T. subtrigonus. Mi-2
similar but paraconid more internal and nearly confluent with

metaconid. M3 relatively shorter and wider. Measurements of

type in millimeters:

P2

1
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drafts of part of his brief account of the phenacodonts. None is com-

plete, it is not certain which is most recent, they are not consistent

with each other, and they have notations for further study never made
or, at least, recorded. It is thus improper to publish these notes as

they stand and impossible to edit them in such a way as to be sure of

representing Dr. Gidley's views correctly. I have therefore studied

the group de novo, but have incorporated as many of Gidley's names

and diagnoses as possible.

Genus TETRACLAENODON Scott

TETRACLAENODON SYMBOUCUS Gidley. new species, ex ms.

Type.—U.S.N.M. no. 6169, part of right lower jaw with Mi and

alveoli of P3.4 and M2. Collected by A. C, Silberling.

Paratype.—(Added by Simpson.) U.S.N.M. no, 6168, jaw fragment

with right M1.2 and an isolated left P4. Collected by A. C, Silberling.

Diagnosis.—Gidley: "This species is smaller than E. [Tetraclaenodon]

puercensis, being about intermediate in size between that species and

E. minor [Tetraclaenodon plicij'erus]. The lower molars are propor-

tionately narrower transversely than those of the former species and

the lower jaw is much shallower. This last character may be due in

part, however, to a less mature condition of the specimen which rep-

resents a young individual with the first true molar just coming into

use. The striking similarity in detail of the lower molars with those

of E. [T.] puercensis is a notable feature of the species and separates

it clearly from E. minor [T. pliciferus]. The more notable points of

similarity are the slight roughening and wrinlding of the enamel sur-

face and a tendency of the teeth to break up into small cuspules," *^

Simpson: Intermediate between Tetraclaenodon plicijerus and T.

puercensis in size but nearer the former both in size and structure.

The only constant difference from T. plicijerus is greater size, inade-

quate for specific differentiation were it not correlated with wide geo-

graphic separation, Crenulations perhaps slightly more pronounced

and paraconid weaker than in T. plicijerus, but these are highly vari-

able characters of doubtful taxonomic value. Mi, 3 specimens, length

7.5-7.9 mm, width 6.3-6.4 mm. M2, 2 specimens, length 7.8-8.2 mm,
width 7 mm. Ratio trigonid width : talonid width M2 1.01-1.06.

7TETRACLAENODON SUPERIOR, " new species

Type.—U.S.N.M. no. 11913, part of left lower jaw with talonid

of Ml, unworn M2, and M3 in capsule. Collected by A. C. Silberling,

Horizon and locality.—LocaUty 11 or 13, about 3,000 feet above

the Gidley Quarry, Fort Union, Middle or perhaps Upper Paleocene

horizon, Crazy Mountain Field, Mont.

" This appears to be a good distinction from figures of T. pliciferus, but actual specimens of the latter do

not differ markedly from T. symbolicus in this respect.—Q. O. S.

" Superior, higher, in reference to its stratigraphic position.
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Diagnosis.—Molars about as long as in T. symbolicus, but markedly
narrower. Crenulation slight. Paraconid vestigial, trigonid broadly

basined with crenulated anterior margin. External cingulum absent.

M2 length 7.7 mm, A\ddth 6.2 mm. Ratio trigonid width: talonid

width M2 1.13. This species may belong to Gidleyina (infra).

GIDLEYINA, new genus "

Type.—G. montanensis Gidley, new species.

Distribution.—Paleocene, Fort Union, Mont.
Diagnosis.—Closely resembling Ectocion, but upper premolars

with much smaller metacones, first and second molars with smaller

mesostyles and hypocones, protoconules of P^"* and M^~^ slightly more
united by lophs to protocone. Among Middle Paleocene genera

closest to Protoselene, but sharply distinguished by large postero-

internal protocone on P^, distinct conules on P*, and other details.

GIDLEYINA MONTANENSIS Gidley, new species, ex ms.

Type.—Princeton no. 12048, part of left maxilla with P^-M^ and a

probably associated right P^.

Horizon and locality.—Locality 68, about 1,000 feet above Gidley

Quarry, Fort Union, Crazy Mountain Field, Mont.
Diagnosis.—Gidley: ^^ "Parastyle and mesostyle prominent, meso-

style angular and continuous with the ectoloph; P^ with internal

cingulum and with low but well-defined lophs connecting the summit
of the protocone with the protoconule and base of the metacone,

respectively."

Simpson : Measurements in millimeters as follows

:

P2
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conspecific, but more than one individual is present, and I exclude

all but the principal specimen from the type materiai.-^G. G. S.]

Collected by A. C. Silberling.

Horizon and locality.—Locality 27, about 500 feet above the Gidley

Quarry, Fort Union, Crazy Mountain Field, Mont.
Diagnosis.—Gidley: " * * * Jaw relatively long and slender,

especially anteriorly ; the teeth proportionately narrow transversely

* * * with a decided tendency to selenodonty * * *, Xhe
paraconid in the molars is vestigial or lacking, and P4 is submolari-

form * * * the heel * * * having the crescentic form of

that of the molars, M^iile the metaconid is large and as high as the

protoconid."

Simpson: Not directly comparable with Gidleyina montanensis.*^

Generically distinct from any other described lower jaws. Differing

from all species of Edocion in the crescentic talonid crest of P3, less

molariform P4, and some details in the molars, from Tetraclaenodon

in the talonid basin and crescent of P3, somewhat less distinct molar

paraconids, smoother enamel and fewer crenulations, and from

Protoselene in the much more molariform P3_4. Measurements in

milhmeters as follows:

Ps
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Genus ELLiPSODON Scott

ELLIPSODON AQUILONIUS.^s new species

Type.—U.S.N.M. no. 9280, right lower jaw with P3-M3 and alveoh.

Collected by A. C. Silberling.

Paratype.—U.S.N.M. no. 9567, right upper jaw wdth P ^-M ^

CoUected by Dr. J. W. Gidley.

Horizon and locality.—Gidley and Silberling Quarries, Fort Union,

Middle Paleocene horizon, Crazy Mountain Field, Mont.

Diagnosis.—Closest to Ellipsodon acolytus among previously named
species. Teeth in general somewhat slenderer in build. Metaconid

of P4 more distinct. Talonid of M3 more elongate and narrow. Re-

sembles Litaletes in the advancing molarization of P4, but generally

nearer to Ellipsodon. Measurements of type in millimeters:

P3
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Pi
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larly M3 short and broad, with very slightly elevated trigonids and
low blunt cusps, paraconids vestigial, median, not fusing with meta-
conids, external cusps lower than internal. W~^ similar to Litaletes,,

but protocones relatively smaller and hypocones relatively larger.

HAPLALETES DISCEPTATRIX.m new species

Type.—U.S.N.M. no. 9500, right lower jaw with P3-M3. Collected

by A. C. Silberling.

Paraf?/pg.—U.S.N. jM. no. 9555, right upper jaw with P--M-. Col-

lected by Dr. J. W. Gidley.

Horizon and locality.—Gidley Quarry, Fort Union, Middle Paleo-

cene horizon, Crazy Mountain Field, Mont.
Diagnosis.—Sole known species of genus. Dimensions of type in,

millimeters:

P3
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In revising the genera and species of the large comatulid family

Antedonidae, it was found that a more precise definition of certain

generic groups was desirable. This is made possible by the creation

of three additional genera the recognition of which will assist in bring-

ing out more clearly the true interrelationships of the species in the

groups concerned. In addition to these three genera there are de-

scribed herein a new genus based upon a hitherto undescribed species

from the northeastern Pacific and a genus that has long been used by

the author but never formally diagnosed.

A small West Indian comatulid recorded from the Blake collection

by Dr. P. H. Carpenter as Antedon hagenii was for a long time a

mystery, as none of the specimens were received by Hartlaub when,

after Carpenter's death, the Blake collection was sent to him. This

now turns out to be a species quite dift'erent from Coccometra hagenii,

and it is described below as Compsometra nuttingi. It is assigned to

the genus Compsometra with some misgivings, but until more adequate

and more extensive material is available it seems better to place it

here than to create a new genus for it.

46083—36 245
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Genus COMPSOMETRA A. H. Clark

COMPSOMETRA NUTTINGI. new species

Antedon hagenii (part) P. H. Carpenter, Bull. Mus. Comp. Zool., vol. 9, no. 4,

pp. 154-156 (pp. 4r-6 of separate), 1881 (Dominica to Grenada; 75-291

fathoms; Barbados; Grenada).

Antedon hageni (part) P. H. Carpenter, Challenger Reports, Zoology, vol. 26,

pt. 60, pp. 22, 54, 207, 367, 368, 373, 377, 1888 (Caribbean Islands).—A.

Agassiz, Bull. Mus. Comp. Zool., vol. 15 (reprinted as "Three Cruises of

the Blake"), pt. 2, p. 124, 1888 (Dominica to Grenada; 75-291 fathoms).

Coccometra hagenii (part) A. H. Clark, Univ. Iowa Studies in Nat. Hist., vol. 9,

no. 5, pp. 8, 26, 27, 1921.

Description.—The centrodorsal is hemispherical, or low and
broadly rounded conical, with a broad area free of cirri and covered

with relatively large papillae from the center of which the low,

rounded, conical, dorsal pole protrudes.

The cirri are XXV-XXX, 9-11, 3.5 to 5 mm long. The first

segment is not so long as broad; the second is longer than broad,

strongly constricted centrally with the distal end prominent; the

third is about four times as long as the median width with the terminal

fourth expanded; the fourth is the longest, about five times as long as

the median width; the fifth is about as long as the third; and the

sLxth is about three times as long as the median width. The seg-

ments following decrease in length to the second before the last,

which is twice as long as the median width, the antepenultimate,

which is half again as long as broad, and the terminal, which is slightly

longer than broad and bears a blunt opposing spine. The distal

ends of the third and following segments are expanded and produced

all around into a tliin transparent border that overlaps the base of

the segments succeeding; this becomes less prominent on the short

distal segments.

The 10 arms are 25 to 40 mm in length. The earlier brachials have

the central portion of the distal edge strongly produced and armed
with several stout webbed spines. Beyond the second syzygy the

brachials are constricted centrally and have produced and spinous

distal ends. The distal brachials are much elongated and very

strongly constricted centrally; the syzygial unions are also much
swollen.

The distal intersyzygial interval is usually two muscular articu-

lations.

Pi is long and slender, evenly and gradually tapering and becom-

ing very delicate distally. It is composed of 18 to 20 segments of

which the first is about as long as broad, the second is slightly longer

than broad, the third is twice as long as the median width, strongly

constricted centrally, and the remainder are much elongated, four or

five times as long as the median width, with swollen proximal ends

and the distal ends strongly flaring and spinous.
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P2 is about two-thirds as long as Pi and is much stouter basally,

though becoming very slender in the distal half. It is composed of

11 to 12 segments of which the first is short, the second is longer than

broad, and the third and following are much elongated with expanded

and spinous distal ends. There is a long ovate gonad on the third-

fourth or tliird-fifth segments. The following pinnules are similar.

The lower and middle pinnules have the distal ends of the segments

strongly produced and armed with prominent spines. The distal

pinnules are very slender.

Type.'—From the University of Iowa's Barbados-Antigua Expedi-

tion station 15; Barbados. U.S.N.M. no. E. 4289.

Range:—West Indian Islands, from Cuba to Grenada; from

shallow water to 532 meters.

Remarks.—This new species, which heretofore has been confused

by the author and others with the very different Coccometra hagenii,

appears to be most closely related to Compsometra parviflora of the

East Indies.

ANNAMETRA, new genus

Annametra A. H. Clark, U. S. Nat. Mus. Bull. 82, vol. 1, pt. 2, pp. 618, 647, 648,

681, 723, 1921; The Danish Ingolf-Exped., vol. 4, no- 5, Crinoidea, p. 41

(range), p. 52 (in key), 1923.

Diagnosis.—A genus of Antedoninae in which P3 is of the same

length and character as the succeeding pinnules; Pj and P2 have 18

to 32 segments; Pi is shorter than P2 though similar to it; and the

cirri are short and stout, strongly recurved distally, resembling the

cirri of Antedon petasus, with 10 to 16 segments.

Genotype.—Cominia occidentalis A. H. Clark, 1915.

Range.—Cape of Good Hope; southern Japan; 0-47 meters.

Included species.—Annametra occidentalis (A. H. Clark); A. minuta

(A. H. Clark).

CARYOMETRA, new genus

Diagnosis.—A genus of Zenometrinae in which the centrodorsal is

elongate conical with its sides not divided into radial areas, bearing

beneath each radial three columns of cirrus sockets of which the

median ends at about the middle of the centrodorsal ; the cirri are long

but delicate with rather numerous (30-35) segments of which the

longest proximal are two to three times as long as broad and the fifteenth

and following are about as broad as long, or broader than long, with

small terminal dorsal spines; the elements of the IBr series and the

lower brachials are not in lateral contact, and their edges are smooth;

and all the pinnules are present.

Genotype.—Adelometra tenuipes A. H. Clark, 1908.

Range.—Off Habana, Cuba; 386 meters.

Included species.—Caryometra tenuipes (A. H. Clark).
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EOMETRA, new genus

Diagnosis.—A genus of Zenometrmae in which the centrodorsal is

small, conical with somewhat swollen sides, about as high as broad at

the base, almost completely covered with cirrus sockets, which are

arranged in 10 closely crowded columns of 2 or 3 each; the cirri are

slender and only slightly curved distally, gradually tapering to a fine

point, with all the segments except the basal much elongated and

without dorsal processes; the elements of the IBr series and lower

brachials are smooth and not in lateral contact; all the pinnules are

present; Pi and Pa are similar, the latter the longer; P3 and the pinnules

following are much longer than Po.

Genotype.—Psathyrometra antardica A. H. Clark, 1915.

Range.—Antarctic; 2,725 meters.

Included species.—Eometra antardica (A. H. Clark).

BOLEOMETRA, new genus

Diagnosis.—A genus of Bathymetrinae in which the first six or

seven segments of Pi are as broad as, or broader than, long; there

are not more than 30 cirrus segments; and the brachials and pinnule

segments have smooth distal edges.

Genotype.—Antedon clio A. H. Clark, 1907.

Range.—Southwestern Japan; 195 meters.

Included species.—Boleometra clio (A. H. Clark).

RETIOMETRA, new genus

Diagnosis.—A genus of Bathymetrinae in which Pi is much elon-

gated, about twice as long as P2, and composed of 20 to 30 segments;

P2 resembles the succeeding pinnules and bears a large gonad; the

brachials have shghtly produced and spinous distal ends; the centro-

dorsal is low hemispherical; and the cirri are short with 11 to 20

segments of which the longest are not more than three times as long

as broad and the distal do not bear dorsal spines.

Genotype.—Retiometra alascana, new species.

Range.—Southeastern portion of Bering Sea and the Gulf of

Alaska; vicinity of Marion Island (southeast of the Cape of Good
Hope); 91-1,270 meters.

Included species.—Retiometra alascana, new species; Retiometra

exigua (P. H. Carpenter).

RETIOMETRA ALASCANA, new species

Description.—The centrodorsal is very low with a broad bare dorsal

pole about one-third the diameter of the centrodorsal in width; the

45 to 60 cirrus sockets are closely crowded and increase slowly in size

from the vicinity of the bare dorsal pole to the periphery.
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The cirri are XLV-LX, 11-12, 7 or 8 mm long. The first segment

is half again to twice as broad as long; the second is nearly twice as

long as broad ; the third and fourth are nearly three times as long as

the median width, slightly constricted centrally; and those following

slowly decrease in length so that the antepenultimate is not quite twice

so long as broad, at the same time losing the median constriction so

that they appear slightly broader in lateral view. The penultimate

segment is half again as long as broad. The opposing spine is small,

terminal, and directed obliquely forward; its dorsal profile makes
practically a straight line with that of the penultimate segment.

The terminal claw is about as long as the penultimate segment,

rather stout at the base, evenly tapering, and evenly and strongly

curved.

The distal edges of the radials are even with the rim of the centro-

dorsal. The IBri are extremely short, about six times as broad as

long in the median Une, just in contact basally, with the lateral edges

so strongly convergent as to make almost a straight line with those

of their neighbors. The IBrj (axillaries) are triangular, broader than

long, the anterior angle, which is not produced, approximately a right

angle, the anterior sides only slightly concave, the lateral angles

extending far beyond the anterolateral angles of the IBri, yet widely

separated from those of the adjacent axillaries, and with a slight well-

rounded process in the median portion of the proximal border.

The 10 arms are 55 to 75 mm in length. The first brachials are

very short, twice as long exteriorly as interiorly, with the proximal

half of the inner edges of those of each arm pair in contact and the

distal halves diverging at first in a straight Une, which later turns

abruptly upward in a sHghtly rounded right angle. The second

brachial is much larger and is irregularly quadrate. The first syzygial

pair (formed of the third and fourth brachials) is sHghtly longer

interiorly than exteriorly, and about as broad as the median length.

The next five brachials are almost oblong, and about half again as

broad as long. The following brachials become almost or quite

triangular, about as long as broad, and gradually wedge-shaped and
elongate distally. The distal edges of the brachials are slightly

produced and finely spinous, giving the profile of the arm a regularly

serrate appearance.

Syzygies occur between brachials 3+4, 9+ 10, and 14+ 15, and
distally at intervals of 2 (rarely 3) muscular articulations.

In the type specimen Pi is 10 mm long with 20+ segments, slender

but not attenuated; the first segment is short, the second is about as

long as broad, the fourth and fifth are twice as long as broad, and the

distal are about four times as long as broad. The elongated segments
have somewhat abruptly produced and overlapping distal ends,

which are armed with very fine spines. P2 is 8 mm in length with 13
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segments of which the first is broader than long, the second is about

as long as broad, the third is twice as long as broad, and the remainder

are much elongated with produced and finely spinous ends. P3 is

similar to P2, and the pinnules following are similar. After Ps the

gonads gradually become smaller, disappearing after Piq.

Ty])e.—From Albatross station 3330; north of Unalaska (lat.

54°00'45" N., long. 166°53'50" W.); 642 meters; bottom tempera-

ture 3.22° C; black sand and mud; August 21, 1890. U.S.N.M.

no. E. 1141.

Range.—Southeastern Bering Sea and the Gulf of Alaska; 291

(?197)-1,270 meters. This species is usually found associated with

the very much larger Florometra asperrima.

U. S. GOVERNMENT PRINTING OFFICElllSf
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NOTES ON THE BUTTERFLIES OF THE GENUS ENODIA
AND DESCRIPTION OF A NEW FRITILLARY FROM
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By Austin H. Clark

Vufotor, Division of Echinoderms, United States National Museum

The capture at Virginia Beach and at Princess Anne, in Princess

Anne County, Va., on September 23 and 24, 1934, of a series of

about 30 specimens of a satyrid butterfly belonging to the genus

Enodia brought up the question of the proper application of the

names that have been proposed for the species of this genus^.

In 1781 Johan Christian Fabricius (Species insectoruni, vol, 2, p.

82, no. 363) described Papilio portlandia in the following terms:

Portlandia 363. P. N. G. alls deutatis fuscis, posticis supra ocellis quinque

coecis, subtus septem pupillatis.

Habitat in America meridionali. Mus. Dom. Yeats.

Paruus. Alae anticae fuscae versus apicem fascia flauescente maculis

tribus ocellaribus atris. Posticae fuscae maculis quinque atris iride

flauescente absque pupilla. Subtus fuscae strigis obscurioribus. Anticae

versus apicem fascia lata apice bifida alba et in hac ocelli quatuor atri

iride flaua, exterioribus pupilla alba. Posticae fascae versus apicem
alba et ocello vnico ante fasciam, sex pone fasciam atris vltimis duobus
connatis iride flaua pupillaque oblonga argentea.

This may be translated

:

P. N. G. vpith brovpn dentate wings, the posterior above with five blind ocelli,

below with seven pupiled ocelli. Habitat in southern America. In the [John
Pattison] Yeats collection. A small species. Fore wings brown, toward the

46082—36 251
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aiJex with a yellowish band with three black eye-six)ts. Hind wings brown

with five black spots tinged with yellowish and without pupils. Beneath

brown with darker stripes. Fore wings toward the apex with a broad white

band bifurcated apically in which are four black eye-spots tinged with yellow,

the outer with a white pupil. Hind wings with a white band toward the apex,

a single eye-spot in front of the band, and behind the band six, the last two
twinned, tinged with yellow and with an oblong silver pupil.

Fjibricius listed yortland'm between {Vanessa) itea from New Zea-

land (362) and (F.) cardui (364), indicating that he regarded it as

a nymphalid related to these two species. In its general appearance

it certainly does resemble a nymphalid more than it does most satyr-

ids. The locality "America meridionalis" given by Fabricius means
simply "southern America."

In 1787 Fabricius (Mantissa insectorum, vol. 2, p. 45, no. 439)

changed the name portlandia to iortlandia. This was probably

merely a typographical error.

Jacob Hiibner did not mention Fabricius' portlandia^ which he

seems to have been unable to identify, possibly having been misled

by the position between two species of Vanessa in which it was
placed by that author.

Sometime between 1806 and 1818 (Sammlung exotischer Schmet-

terlinge, vol. 1) Hiibner described and figured Papilio {Oreas Mar-
inorata) andromacha. This appears to differ in no way from
Fabricius' portlandia^ of which it is generally conceded to be a

synonym. In 1818 (Verzeichniss bekannter Schmetterlinge, p. 61,

no. 587) Hiibner listed this species as Enodia andromaclia.

In 1821 (Index exoticorum lepidopterorum, p. 1) Hiibner substi-

tuted the specific name androcardia for andromacha^ giving no expla-

nation for the change. He wrote simply "Andromacha Pap. nym.

f. Oreas marmorata: Enodia Androcardia." It is possible that the

name was changed because of an earlier Papilio (Parriassius)

androm/icha of Fabricius (Systema entomologiae, p. 466, no. 102,

1775), which is Acraea andromacha of the Australian region.

Thomas Say in 1859 (American entomology, vol. 1, p. 81, pi. 36)

published a detailed description and colored figures of a specimen of

Hipporchia andromacha from Arkansas.

In 1878 Ferdinand Heinrich Herman Strecker (Butterflies and

moths of North America, p. 148, no. 299) described a specimen from

Texas as

ab. a. $—Spots on upper surface of primaries very small and almost obsolete,

the transverse lines entirely wanting. In the cells (excepting the discoidal)

accompanying the veins are broad furry fuscous lines connected inwardly,

open outwardly, leaving sagittate spaces of the brown ground colour in tlie

middle of each cell. Mus. Strecker.

In 1888 "W. H. Edwards (The butterflies of North America, ser. 3,

pt. v, Debis i) published a detailed account of the life history of
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Debis portlandia with colored figures of both surfaces of each sex

and of the early stages, and gave a survey of the occurrence, habits,

and distribution, v,'hich covers all the forms. His figures of adults

represent the form found in the mountains of West Virginia.

In 1897 (Ent. News, vol. 8, no. 10, p. 236) Dr. Henry Skinner de-

scribed Debis creola from specimens sent to him by G. R. Pilate, who

had captured them at Opelousas, La., on July 3, 1897. He said that

this was probably what Dr. Strecker described as aberration a, based

on a specimen from Texas, and added that Dr. A. G. Butler had

recognized this species and that there were specimens in the British

Museum from the Godman and Salvin collection, and that the great

development of the male sexual patch seemed to him to be of specific

importance. Dr. Skinner compared his new species with fortlandia.

In 1926 (Ent. News, vol. 37, no. 2, p. 42) Dr. Skinner said he knew

of creola only from the type and allotype in the collection of the

Philadelphia Academy and the perfect figure in Holland's Butterfly

Book. He said that typical poitlandla vras well figured by Edwards

and that the Academy had some nice specimens from as far north as

Miniota, Manitoba. The form occurring at Gainesville, Fla., Mobile

and Chickasaw, Ala., and Macon, Ga., he called andromacha.

In 1932 (Bull. Brooklyn Ent. Soc, vol. 26, no. 5, pp. 23^255) Dr.

A. Glenn Richards, Jr., considered in some detail Enodia portlandia^

E. p. andromacha^ and E. creola. He examined the male genitalia of

all three and found no constant morphological differences. "Any two

slides, even of the same form," he said, "will show a number of small

differences, but these minute gaps are all bridged over in a series of

preparations so that we can account for all differences on a basis of

individual variation." He remarked : "The distinctions between the

northern and southern races of portlandia are slight and intangi-

ble, southern specimens being larger and presenting a somewhat dif-

ferent aspect (the value of a separate racial name seems superfluous).

Creola, however, is separated in the male by the sex scaling and more

triangular fore wing, but I can not separate possible females of this

species from large females of andromacha, and know no one who can

distinguish them in this sex." He wrote that he found creola and

andromacha flying together along a shady river trail southeast of

Athens, Clarke County, Ga., and from a single "play-group" several

times took a series of andromacha along with a single specimen of

c7'eola.

In 1935 I recorded (Proc. Ent. Soc. Washington, vol. 37, no. 5,

pp. 115-116) a typical male of Enodia creola from the Edward T.

Owen collection in the United States National Museum that had been

taken in Michigan by David Bruce, of Brockport, N. Y., a female of

this form from Palos Park, 111., dated July 9, 1911, and another

female without data. These individuals are smaller than those from
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Georgia in the National Museum collected by Dr. Kichards and are

also smaller than the t%YO figured by Dr. W. J. Holland, which I have

been permitted to examine through the courtesy of Dr. Hugo Kahl,

of the Carnegie Museum at Pittsburgh, Pa.

On September 1-3, 1935, I found Enodia creola fairly common
along the western border of the Dismal Swamp (Nansemond escarp-

ment) in Nansemond County, Va., from Suffolk southward, and also

farther west. Here it occurs in company with E. fortlandm^ in some

places in about equal numbers. East of the Dismal Swamp, and in

the wetter woods generally, only E. portlandia was found. In life

both sexes of E. creola are easily distinguishable from the correspond-

ing sexes of E. portlandia at some distance. Belligerent males of E.

creola are extremely quick in their movements, resembling vanessids.

The specimens from Princess Anne and Virginia Beach (pi. 22,

figs. 3, -4) agree so closely with povtland'm as described by Fabricius,

and with androniacha as figured by Hiibner, as to leave no doubt

of their identity. Twenty additional specimens in the collection

of the United States National Museum (of wdiich 13 are in the

Barnes collection) agree with them. These are from the following

localities

:

Mississippi: Vicksburg, George Donier, September 190S (1).

Alabama: Cbiekasaw, Mobile County, W. C. Dukes, May 21, 1921 (1); June

19, 1921 (4) ; 20, 1922 (2) ; 25, 1922 (2) ; August 1, 1920 (1) ; 8, 1920 (2) ;

15, 1920 (1) ; October 22, 1922 (1).

Florida: Gainesville, May 1922 (2).

South Carolina: Charleston (1).

New Jersey: Palisades, George P. Engelliardt, July 20, 1908 (1).

Amerique se:ptentrionale: From the Boisduval collection (1).

The form called Enodia fortlandia andromacJut by Richards is

the same as that represented by these specimens.

A quite distinct form is that referred to as ab. a $ by Strecker,

as DehiH creola by Skinner, and as Enodia creola by Richards (pi. 22,

figs. 5, 6). This form is now known to range from northern Illinois,

Michigan, and Virginia southward to northern Georgia, southern

Louisiana, and Texas. It is still rare in collections.

A third form, occurring in the East from southern New Hamp-
shire southward to the higher altitudes of North Carolina and pos-

sibly farther (pi. 22, figs. 1, 2) is lighter, less brightly marked, and

usually smaller than true 'portlandia. This is the form referred to

as 'portlandia by Skinner and Richards, and by American authors

generally. It is locally frequent in the mountains of Virginia,

where its quick and active movements and its habit of keeping gen-

erally low down in the underbrush distinguish it rather sharply

from the less active and commonly high flying true portlandia of

the coastal region. Since none of the names that have been pro-

posed for species of this genus is applicable to it, it may be known as
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ENODIA PORTLANDIA ANTHEDON, new subspecies

Plate 22, Figures 1, 2

Diagnosis.—In general similar to E. f. fortlandia (Fabriciiis)
;

wings beneath without white; ocelli of fore wings beneath in a

straight line; ocelli of hind wings beneath each with a circular white

pupil. From E. creola (Skinner) it differs in the absence of white

beneath ; in having the post-medial line on the under side of the fore

wing with a single angle, at vein 4; in the somewhat less produced

primaries, especially of the male; and in the absence of the broad

furry band on the upper surface of the primaries in the male.

Type.—U.S.N.M. no. 51137 (William Barnes collection), from

Lava, Sullivan County, N. Y,, taken in June.

A fourth form, ranging from central Maine and Quebec westward

to Manitoba seems to be worthy of recognition. It may be known as

ENODIA PORTLANDIA BOREALIS, new subspecies

Diagnosis.—Closely resembling E. p. anihedon; upper surface

darker, with the dark margin of the hind wings broader and more

uniform ; lower surface darker and more brownish, usually with the

ground color less varied and sometimes quite uniform, with only

faint indications of a narrow lighter line enclosing the rows of spots

on the fore and hind wings; on the hind wings the dark band be-

tw^een the light line enclosing the row of spots and the fine sub-

marginal light line is, beyond the fourth and fifth spots, broader

—

usually much broader—than the distance between the submarginal

line and the edge of the wing.

Type.—\J.^.^.^i. no. 51138 (William Barnes collection), from
Hymers, Ontario, July 1-7.

Twenty-two specimens are at hand from the following localities

:

Manitoba: Miniota, June 17, 1923, H. Gilthou (1) ; .Tiily 1, 1922 (1) ; July 10,

1920 (12). Winnipeg, July 1-7 (1) ; no date (1).

Ontario: Hymers, July 1-7 (2).

Quebec: Meach Lake, Ottawa County (1); somewhat intermediate between
this and the preceding form.

Maine: Sebec Lake, July 16-23 (1) ; July 24-31 (2) ; more or less intermediate

between this and the form preceding.

Enodia portlaTidia horealis is very variable, but it seems always

to be distinguishable by the broader dark border on the hind wings
above and by the relatively broad dark area between the row of spots

and the submarginal light line on the hind wings below.

The interrelationships of the forms included in the genus Enodia
are shown in the following key

:
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KEY TO THE FORMS INCLUDED IN THE GENUS ENODL\

o\ Male with the fore wings more pointed than those of the female,

above with a broad furry band interrupted at the veins and

by long triangles in the interstices ; under side of fore wings

with post-raedial line irregular, interrupted above vein 6, out-

wardly oblique between veins 6 and 4, and usually slightly in-

dented on vein 5 ; on hind wings below the fourth ocellus is

smaller than the fifth creoia (pi. 22, figs. 5, 6)

a^ Sexes practically alike; under side of fore wings with post-

medial line more or less oblique from costa to vein 4, or just

above it ; on hind wings below the fourth ocellus is larger

than tlie fifth portlandia

6\ Wings beneath with the rows of ocelli edged with white inte-

riorly and more or less completely exteriorly ; on the fore

wings a white band runs from the costa to the region of

the second ocellus, and beyond this a narrower white band

runs from the costa to the upper part of the first ocellus

;

row of ocelli on imder side of fore wings curved ; second and

third ocelli on under side of hind wings with elongate pupils,

and fourth usually without a pupil.

portlandia portlandia (pi. 22, figs. 3, 4)

V. No white on wings beneath ; row of ocelli on under side of

fore wings below straight; all the ocelli on hind wings

below have similar circular pupils.

<f. Dark border on hind wings above narrow and tapering

anteriorly ; on the hind wings below the dark band be-

tween the light line bordering the fourth and fifth spots

and the submarginal light line is little, if at all, broader

than the distance between the submarginal light line

and the margin of the wing portlandia anthedon (pi. 22, figs. 1, 2)

(f. Dark border on hind wings above broader and more uni-

form, not narrowing appreciably anteriorly ; on the

hind wings below the dark band between the light line

bordering the fourth and fifth spots and the submarginal

light line is broader, usually much broader, than the

distance between the submarginal light line and the edge

of the wing; ground color below browner and usually

more unifoi-m portlandia borealis

Although when typically developed the four forms included in the

genus Enodia are quite different, three of them are very closely

related. On the basis of the available material it appears that typical

portlandia intergrades more or less with anthedon, and the latter

intergrades with horealis, the relations between the three suggesting

the relations between Cereyonis alope pegala, C. a. alope, and G. a,

nephele occurring in the same general regions.

Richards said that creoia intergrades with portlandia. It agrees,

however, more closely with anthedon, as is evident from the straight-

ness of the row of ocelli on the under side of the fore wings, the

absence of clear "white beneath, and the fact that all the ocelli on
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1, 2. Enodia portlandia anthedon, new subspecies, J, type specimen. Lava, Sullivan County, N. Y.,
taken in June. U.S.N.M. no. 51137 (William Barnes coll.); upper (1) and under (2) sides.

3, 4. Enodia portlandia portlandia (Fabricius), 9, Princess Anne, Va.; A. H. Clark, September 24, 1934.
U.S.N.M.; upper (3) and under (4) sides.

5, 6. Enodia creola (Skinner): 5, <?, western edge of Dismal Swamp, about 8 miles south of Suffolk,
Nansemond County, Va., A. H. Clark, September 1, 1935, under side, U.S.N.M.; 6, 9, western edge
of Dismal Swamp, near Suffolk, Va., A. H. Clark, September 2, 1935, under side, U.S.N.M.

7, 8. Brenthis hana, new species, 9, type specimen. Chanchamayo, Peru, on the eastern slope of the
Andes. U.S.N.M. no. 511.39 (William Schaus coll.); upper (7) and under (8) sides.
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the under side of the hind wings are pupiled (compare figs. 2, 5, and

6, pi. 22). Judged from the specimens at hand, and from my experi-

ence with it in life, creola is readily distinguishable in both sexes

from 'portlandia and its two forms and is a perfectly valid species.

For the privilege of studying the material in the National Museum
collection I am under deep obligations to the late Foster H. Benja-

min, who also was so good as to go over the literature with me and
to assist me in other ways.

Dr. William Schaus has called my attention to an apparently new
fritillary from Peru in his collection, now in the National Museum,

and has been so kind as to suggest that I describe it. This new frit-

illary may be known as

BRENTHIS HANA, new species

Plate 22, Figures 7. 8

Description

.

—Expanse, 41 mm. Distance from tip of fore wing

to center of thorax, 24 mm. Antennae, 12 mm long.

Head thickly beset with long golden-brown hairs, becoming silky

white on the frons and beneath and behind the eyes. Sides of palpi

with a broad band silky white, heavily scaled and without hairs.

Upper, inner, and lower sides of the palpi with very long golden-

brown hairs, darkest above, lighter below, becoming whitish toward

the base below. Antennae yellowish brown, the club darker.

Thorax black with numerous long golden-brown hairs. Abdomen
above black with a sparse investiture of long golden-brown hairs,

which laterally become brownish-gold scales; beneath the scales

become more densely packed and lighter, and are interspersed with

numerous long whitish hairs.

Fore wings roundedly pointed, the out«r border convex in the

apical third, becoming straight in the lower two-thirds. Hind
wings well rounded, curving slightly more sharply around the end of

vein 4 than elsewhere, and with a slight indication of an anal lobe.

Wings above dull yellowish fulvous, in the basal portion slightly

infuscated and with numerous long golden-brown hairs, the veins

and markings uniform dark yellowish brown.

Costal border of fore wings brov/n, with numerous fulvous scales

in the proximal half. Outer margin of wings narrowly dark brown.

Parallel to the dark border and near it on the hind wings is a narrow
dark brown scalloped line, these two dark lines being separated by a

fulvous line slightly wider than the inner dark line interrupted by
the dark veins. This is repeated on the fore wings, but here the

brown is more extensive so that the effect is that of a broad brown
border with rather small crescentic fulvous spots that become still
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smaller tOiid more triangular apically. Each interspace, except tlie

uppermost on the hind wings, bears a conspicuous oval dark spot dis-

tant from the inner dark line, in the middle of the interspace, about

as far as that is from the outer edge of the wing. On the fore wing
the spot between veins 2 and 3 is the largest, those on either side of

this being slightly smaller, and the three nearer the apex much
smaller, the middle one larger than the other two. On the hind

wings the most anterior spot is very small, the next is larger, the

following is small, though larger than the first, the two succeeding

are large again, and the last is \evy small. Bej^ond the inner ends

of these spots and the same distance from them as the submarginal

line is a moderately broad continuous line, broadened at the veins and

narrowed in the middle of the interepaces so that the dark submar-

ginal spots lie each in the center of a light oval patch bordered by the

dark veins and the concave borders of the lines on either side of

them.

On the fore wings from the costal border someAvhat beyond the

middle a rather broad dark line runs directly inward to vein 5, then

diagonally outward to vein 4, wdiere it meets the line just described

in a rather narrow point. Midway between the inner end of this

line and the end of the cell a heavy dark line crosses the interspace

between veins 4 and 3; just beneath the end of the cell a similar

line crosses the interspace between veins 3 and 2; just touching the

inner side of the lower end of the last a similar line, turning out-

ward in its lower half, crosses the interspace between veins 2 and 1

;

just below the origin of vein 2 a similar line, turning inward in-

stead of outward in its lower half, runs between veins 2 and 1.

The two lines crossing the interspace between veins 2 and 1 are con-

nected by a line ]^arallel to the veins in the middle of the inter-

space. The end of the cell is crossed by a broad dark bar, broadest

at the ends, with some light scales in the middle of its basal portion.

In the outer half of the cell, touching the costal border though not

quite reaching the vein below, is a broad 8-shaped figure with a

few light scales in the middle of its lower half.

On the hind wings a well-defined, narrow, almost straight dark

line runs from the basal third of the costal border parallel to the

inner margin to vein 4, where it approaches very near the Ime

within the row of submarginal spots; at this point it turns at

approximately a right angle and runs toward the inner margin of

the wing as far as vein 1. Within this line the markings of the

wing are obscured by dark infuscation and long hairs; but the dis-

tal portion of the cell and the inner ends of the interspaces above

and below the cell are light.

On the under side the fore wings are lighter and more yellowish

than above, becoming pale reddish cinnamon apically. The markings



BUTTERFLIES OF GENUS ENODIA CLARK 259

of the upper side are for the most part only very faintly indicated

in slightly darker fuscous yellow ; but tlie post-medial line is nar-

rowly and sharply defined in dark brown, the spots in the three

lowest interspaces are reproduced in dark brown, there is a narrow^

brown band across the end of the cell with a very fine curved line

beyond it, and there is a chevron-shaped mark or incomplete circle

in the middle of the outer half of the cell. The outer half of the

costal margin, a narrow marginal line on the outer border, and the

veins where they cross the pale reddish cinnamon apical area are

silky white—almost silvery. A narrow but conspicuous line of the

same silky white color runs from near the apex downward and

sharply inward nearly to vein 6.

Hind wings beneath pale reddish cinnamon with the veins and

a narrow marginal line conspicuously silky Avhite and the costal

margin light silky grayish. The markings of the upper side appear

very faintly indicated on the lower. A long light fuscous-yellow

band occupies the interspace beyond the end of the cell, running

from near its outer end to just within the cell. The inner ends of

the two interspaces beneath the end of the cell are dark brown,

and the inner ends of the two interspaces above the end of the cell

are obscurely dark brown.

Type.—U.S.N.M. no. 51139, from Chanchamayo. Peru, on the

eastern slope of the Andes.
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POLYCHAETOUS ANNELIDS FROM AMOY, CHINA

By Aaron L. Treadwell

Vassar College, Poughkeepsie, N. Y.

C. C. A. Monro (1934) has listed 40 species of polychaets from the

coast of Cliina, most of which were from Amoy and collected by Dr.

T. Y. Chen, of the University of Amoy. The following report is

upon a smaller collection of annelids, also made by Dr. Chen, from

the neighborhood of Amoy and presented by him to the United ^States

National Museum. It comprises but 31 specimens yet represents

21 species. Eight are apparently new: Two species of polynoids,

Lepidonotus minutus and Lepidasthenia ocellata; a leodicid, Marphysa

orientalis; four nereids, Nereis {Neanthes) linea, N. (Neanthes) orientalis,

N. {Nereis) amoyensis, and A^. {Leptonereis) distorta; and a cirratuhd,

Cirratulus branchiatus. Only five

—

Chloeia Jlava, Lysidice collaris,

Marphysa sinensis, Nereis {Neanthes) oxypoda, and Nephthys sinensis—
are common to both collections.

The material on the whole is well preserved, but since in most cases

onl}^ one individual of a species is present, there is a degree of un-

certainty in the diagnosis of new species. Monro made similar

comment on the collections he studied.

Family AMPHINOMIDAE

Genus CHLOEIA Savigny

CHLOEIA FLAVA (Pallas)

Aphrodiia fiava Pallas, 1766, p. 97-102, pi. 8, figs. 7-11.

One specimen (Chen no. 21).

49206—36 1 261
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Family POLYNOIDAE

Genus LEPIDONOTUS Leach

LEPIDONOTUS MINUTUS. new species

Two very small specimens, both tightly coiled so that measure-

ments are hard to get, but they are about 7 mm long and 2.5 mm \vide.

From their small size I at first thought that they must be young,

but since one contains mature eggs they obviously are adult. There

are 12 pairs of elytra, completely covering the body.

The prostomium is longer than wide, its posterior margin over-

lapped by the nuchal fold, and is unusual in having no lateral bulgings

or curves, the posterior diameter being only a little greater tlian the

anterior. There are two pairs of subequal eyes, both pairs visible

from above and situated rather in front of the middle of the prosto-

mium (fig. 18, a). The cirrophore of the median tentacle is a trifle

larger than those of the lateral, and its style extends only a short

distance beyond the lateral ones. All are of uniform diameter except

at the ends, where they narrow to form very delicate tips, those of the

lateral ones being longer than that of the median. The basal two-

thirds of each style is darker than the apex, but there is no defmite

pigmentation. The palps are not very large and reach to only a

short distance beyond the tentacles. The tentacular ch-ri are very

similar to the tentacles.

In the parapodium (fig. 18, 6) is a heavy dorsal cirrus that extends

beyond the setal lobe. The notopodium is recognizable only by the

position of the acicula and the small tuft of setae arising direct from

the body wall. The posterior lip of the neuropodium is truncate at

the end, and from there its ventral margin extends downward as also

a striiight line, making an angle of about 45° with the end. The
anterior lip, into wliich the acicula extends, is more conical. The
ventral cirrus is slender and does not reach the end of the parapodium.

In the notopodium are two kinds of slender colorless setae. Both

have slender stalks and carry two rows of fine-toothed plates. In one

kind the stalk is short and ends in a rounded apex, being free from

plates for an appreciable distance from the end. In the others, which

are more than twice as long as the first, the stalk is drawn out into an

exceedingly fine point, and toothed plates extend nearly or quite to

the end. This point is difficult to determine with accuracy, since the

stalk becomes very slender and the plates exceedingly small. It is

quite possible, in fact, that the terminal denticulations are, as have

been described in other species, fine teeth and not toothed plates.

It may be that the shorter of these setae are really broken specimens

of the longer type, but the ends seem too well rounded and entire for

that. The neuropodial setae are of only one kind, all much heavier

than the notopodial (fig. 18, c). They widen near the ends and then
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narrow to a blunt point. On the concave surface of the terminal

portion are about six toothed plates.

The elj^ra overlap on the mid-dorsal line of the body. They are

oval in outline, and the greater part of the surface is covered by pig-

FiGUKE IS.—N'ew species of Lepidonotus, Lepidasthenia, and Marphysa.

a-d, Lepidonotus niinutus: a, Prostomium, X 20; b, parapodium, X 27; c, seta, X 185; d, elytron,

X45.
e-h, Lepidasthenia ocellata: e, Prostomium, X 10; /, parapodium, X 15; g, slender toothed seta,

X 185; h, ventral seta. X 08.

i-o, Marphysa orientalis: i, Anterior end, X 4; j, first parapodium, X 22.5; k, tenth parapodium,

X 22.5; /, middle parapodium, X 18; m, compound seta, X 185; n, ma.xilla, X 9; o, half of

mandible, X 9.

ment patches, which are denser near the point of attachment and

extend to the outer lateral margin, leaving the other margins clear

(not shown in fig. 18, d). Blunt spines are scattered at about equal
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distances over the entire surface (fig. 18, d). On the posterior margin

is a row of papillae of varying sizes, but the rest of the margin is

entire.

Type.—U.S.^.M. no. 20112 (Chen no. 19).

Genus LEPIDASTHENIA Malmgren

LEPIDASTHENIA OCELLATA, new species

The type and only specimen is 85 mm long and has a prostomial

width of 1 mm. From here the body widens to the tenth somite,

which is 5 mm wide. The somites immediately behind the tenth

show a sHght narrowing, and this narrower width is retained through-

out the greater part of the body, the narrowing at the region of the

pygidium being rather abrupt. Remains of thi'ee very slender anal

cirri persist in the specimen.

The head region is covered by two translucent white elytra, which

extend from their attachment on the second setigerous somite to

about half the length of the terminal joints of the tentacles. Each
half of the prostomium is fiask-shaped, the "shoulder" of the flask

being a httle higher on the inside than on the outside (fig. IS, e) and

each haK is continued to form a cirrophore for the corresponding

tentacle. The tentacular style is slender, about twice as long as

the prostomium, and acuminate at the tip. The cirrophore of the

median tentacle is a Httle stouter than that of the laterals, and the

style is somewhat longer. The palps are relatively rather slender.

The tentacular cirri are very similar to the median tentacle in size

and form. All cirri are slender and sharp-pointed and somewhat of

a translucent white in color, although especialh' toward the ends they

carry patches of porcelain white.

Ventrolateral to a line drawn from one eye to the other on either

side (in preserved material) is a brov%-nish pigment patch, and the

entire dorsal prostomial surface as far as the cirrophores has a faint

brown tint. On the inner side of the first parapodium where this

parapodium comes into contact with the side of the prostonnum are

a number of fine dark lines forming a definite pigmented patch. On
the dorsal surface of the first setigerous somite is a pigment patch,

and fine pigmented lines occur on alternate somites (the ones that do

not carry elytra). These at first are somewhat irregular, but by the

eighteenth somite the dorsal surfaces have definite pigment patches

formed of fine lines arranged longitudinally. A verj' little pigment

occurs at the base of each elytrophore. Beginning with the first

somite the dorsal surface between the above mentioned pigment

patches is colorless but has pigment on either side. This colorless

middle region is most noticeable in the first two somites, and by the

fifth the pigment has covered the middle region as Avell. The general
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effect is that of a dorsomedian dark area covering more than half

of the dorsal surface, the pigment being in the form of very fine lines

drawn transversel}^. By the fifteenth somite the lateral margins of

this area have become noticeably darker than the remainder. This

pigmentation continues tliroughout the greater part of the body but

later gradually disappears. The appearance of the hving animal

must have been considerably affected by the pigmentation of the

elytra. The first two of these rem.ain and are colorless and trans-

lucent. Most later ones are lost, but the eighth remains, and in tliis,

while in general the translucence remains, there is a patch of pigment
extending from its base halfway to its outer margin. The elytron is

sufficiently translucent to produce an oceUated efl'ect by the colorless

outer end of the elytrophore, boimded on its inner margin by a

pigmented band.

The elytra are all nearly circular in outline and have perfectly

smooth margins. They occur throughout the body, at first alternat-

ing with cirri but posteriorly several cirrus-bearing somites may he

between two of the elytron carriers.

In a parapodiuin the dorsal cirrus (fig. 18, f) is \qty prominent,

extending considerably beyond the end of the setal lobe. The
notopodium is rudimentary, having an acicula but no setae. The
neuropodium ends in two Hps of which the anterior is the more
pointed and the longer. Between the hps is a rounded lobe into which
the end of the acicula extends. From the dorsal to the ventral part of

the setal lobe is a definite change in the character of the setae. Dor-
sally there are a few (3 in the one drawn) slender sharp-pointed setae

(fig. 18, g) carrying on one margin a row of fine-toothed plates.

Just ventral to these are much heavier setae, nearly twice as thick

as to shaft, curved toward the ends and bifid at the apex. These

also carrj^ toothed plates (fig. IS, A). Yentrally this type of seta

becomes smaller, those at the very lower end being hardly thicker in

the shaft than the slender dorsalmost setae. The ventral cirrus is

small and located at about half the length of the parapodiimi from

its base.

r?/l)e.—U.S.X.M. no. 20113 (Chen no. 32).

Family ACOETIDAE

Genus PANTHALIS Kinberg

PA.NTHAUS PAXAMENSIS Chamberlin

Panthalis panamensis Chamberlix, 1919, pp. 86-89; pi. 11, figs. 4-S; pi. 12, figs.

1-6.

An incomplete fragment 25 mm long (Chen no. 47). I was unable

to find ail the kinds of setae described by Chamberlin as occurring in
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the first setigerous somite, but probably this was due to the poor

condition of the specimen and the less of some of the somites.

Family LEODICIDAE

Genus DIOPATRA Audouin and Milne Edwards

DIOPATRA NEAPOLITANA Chiaje

Diopafra neapolitana Chiaje, 1841, p. 97.

—

Fatjvel, 1932b, p. 144; 1933, pp. 28-

37, fig. 4, a-d.

One specimen (Chen no. 34).

Genus LYSIDICE Savigny

LYSIDICE COLLARIS Ehrenberg, Grube

Lysidice collar is Grtjbe, 1868, p. 633; 1869, p. 495.'

—

von Marenzeller, 1879,

pp. 136-137, pi. 5, figs. 2, 2A, 2B.

Two specimens (Chen nos. 28, 35), one incomplete, identified from

von Marenzeller's description.

Genus LUMERINEREIS Blainville

LUMBRINEREIS HETEROPODA (von Marenzeller)

Lwrn&r/conerfzs /leieropoda VON Marenzeller, 1879, pp. 138-139, pi. 5, figs. 4, 4A,

4B;pl. 6, figs. 1, lA, IB.

A single incomplete specimen (Chen no. 33) retaining about 50 of the

anteriormost somites. The onl}^ differences that I could discover

between this and von Marenzeller's description are that the teeth on

the large maxillary plate are heavier than in the Japanese specimen

and that hooked setae occur in somites anterior to the thirt^^-fifth.

Genus MARPHYSA Quatrefages

MARPHYSA SINENSIS Monro

Marphysa sinensis Monro, 1934, pp. 367-369, fig. 5.

The two specimens (Chen no. 45) agree with Monro's description in

the apparent absence of pectinate setae in the anterior somites and

in the presence of compound setae whose terminal joints sliow^ a faint

longitudinal grooving (Monro's fig. 5E). In other species of Marphysa

the pectinate setae are hard to find in anterior somites, so that the

peculiar compound setae are possibly the only essential difi'erence

between this species and M. belli Audouin and IMilne Edwards. It

might be questioned if this difi'erence is of specific value and whether

M. sinensis should not rather be listed as a variety of AI. belli.

MARPHYSA ORIENTALIS, new species

The type and only specimen is 200 mm long and has a prostomial

width of 3.5 mm and a peristomial width of 5 mm. From the pro-

stomium the body graduall}'^ widens to about the fortieth somite,
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where it is 8 mm in diameter. Throughout the rest of the body the

diameter is somewhat less than tliis, and at the pygidium there is an

abrupt narroAving.

The prostomium (fig. 18, i) is distinctly bilobed, the dorsal longi-

tudinal depression extending about halfway to the peristomiai border.

The outer right tentacle iias been lost, but the others are all about of

the same size, only a little longer than the prostomium. Setigerous

somites 2 to 4 are all of about the same length, about half that of the

peristomium. Later ones are about half as long as these. In the

preserved material the body color is brown with marked iridescence.

The first parapodium (fig. 18, j) has its setigerous portion a little

posterior to the bases of the dorsal and ventral cirri and carrying a

prominent bundle of compound setae, which extend beyond its dorsal

and ventral surfaces. There are three heavy aciculae. The dorsal

cirrus is about twice as long as the setal lobe, its apex bluntly rounded.

The ventral cirrus is about three-fourths as long as the dorsal but is

broader and its apex blunter. In the tenth parapodium (fig. 18, k)

the setal lobe is relatively larger than in the first and is in the form of

a rounded lobe from whose anterior face a tuft of setae extends dorsally

and ventrally as well as along the face of the lobe. The dorsal and

ventral cirri are, relative to the setal lobe, much slenderer than in

the first but retain their relative sizes with respect to one another.

Aciculae make up a dense black mass in the setal lobe, coming to the

surface among the setae. The ventral setae of the setal tuft are com-

pound, the dorsal one simple, and the ventralmost ones are quite

short, while those at the top of the bundle extend beyond the ends

of the dorsal cirrus. A parapodium from the middle of the body

(fig. 18, I) lias a less prominent setal lobe than is the case in the

anterior ones and the setae are fewer in number. The ventral cirrus

is an inconspicuous cone attached to the end of a ventral swelling, which

is fused for nearly its whole length to the ventral face of the setal lobe.

In addition to setae like those found farther forward, there are pecti-

nate ones in the dorsal part of the bundle. The dorsal cirrus is a

slender cone inserted much above the setigerous portion and attached

to the base of the prominent gill.

In the type the thirtj^-fiJth setigerous somite has one very small

gill filament on the left side, but the series really begins on the forty-

fifth, and they extend to within about 30 somites from the pygidium.

I saw none that had more than three filaments, and posteriorly they

have only one. There is one pair of small anal cirri.

The simple setae are relatively rather heavy in the stem and are

long and gently curved to sharp points. Compound ones (fig. 18, m)
have the terminal joint long and curved and tapering to sha.rp points.

Aside from the jointing the general contours of the two kinds of setae

are similar.
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The maxillae are very dark. The carrier of the forceps is nearly

circular at its base and is attached to the forceps by narrow stems

(fig. 18, n). Each of the paired plates has three heavy teeth, the

unpaired one has four, the right distal has four, and the left distal

has three. The mandibles are dark brown and have slender stems

(fig. 18, o). The beveled portions are covered with a thin whitish

incrustation.

Type.—V.S.'N.M. no. 20114 (Chen no. 25).

Family NEREIDAE

Genus NEREIS Cuvier

NEREIS (NEANTHES) OXYPODA von Marenzeller

Nereis (Alilta) oxypoda von Marenzeller, 1879, pp. 120-122, pi. 2, fig. 3.

A single specimen (Chen no. 27) lacking the posterior region. The
pharynx was retracted, but so far as could be determined from

dissection the paragnath formula agrees better with von Marenzeller's

original description than with that of Fauvel, who reported it from

the Gulf of Pei Tcheu Ly (1933, p. 22).

NEREIS (NEANTHES) LINEA, new species

Body length of type, 180 mm; prostomial width, 2.5 mm; peristo-

mial width, 4.5 mm. At the sixth setigerous somite the body width

(counting the parapodia) is 8 mm. From the fourteenth setigerous

somite the body gradually narrows to the pygidium, which is 1 mm
wide and carries one pair of long anal cirri.

The prostomium (fig. 19, a) is a little longer than its basal width

and widens slightly from its posterior border to just in front of the

anterior pair of eyes, where it narrows to about two-thirds of its basal

width. It is difficult, however, to determine the precise boundaries

of the prostomium, because it merges so gradually on either side into

the basal joint of the palp. The anterior end is rather narrow, and

the two conical tentacles are situated less tlian their own diameter

apart. In the type the palps are bent ventrally and so do not show
well in a dorsal view. The basal joint is heavy, the terminal one a

mere knob, the basal joint extending in front of the tentacles. The
posterior dorsal tentacular cirrus extends to the sixth setigerous somite,

the anterior dorsal to the second, and the posterior ventral to the

first, while the anterior ventral is shorter than the peristomium, all

being very slender. On its lateral margins the peristomium is about

two-thirds as long as the prostomium, while on the mid-dorsal line it

is about half as long as on the margins. Setigerous somites 1 to 4 are

about two-thirds as long as the mid-dorsal length of the peristomium,

while later ones increase to twice this length. This latter length is

continued throughout the greater part of the body. On the peristo-
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mium and first 15 setigerous somites there are on either side 8 to 10

fine brownish lines starting at the posterior border and running antero-

do^sall3^ The dorsalmost of these bend toward the dorsal mid line

and do not reach the anterior margin. Others reach the margin, but

Figure 19.—New species of Nereis

a~e, Nereis {Neanthes) lima: a. Anterior end, X 5; 6, tentbi parapodium, X 12; c, poste-

rior parapodium, X 12; d, seta, X 300; e, seta, X 300.

/-!, Nereis {Neanthes) orientalis: f, Anterior end, X 5; g, epitokous parapodium, X 8;

h, ttiird parapodium, X 12.5; i, seta, X 50.

j-m, Nereis (.Neanthes) amoyensis: j, Anterior end, X 7.5; I:, ttiirtietb parapodium,

X 45; /, seta, X 300; m, seta, X 300.

the lines of successive somites do not unite. A few are forked toward

their anterior ends. In the first setigerous somite about one-fourth

of the mid-dorsal area is free from these lines, and this free portion

widens in later somites to occupy about half of the dorsal surface.

Behind the fifteenth somite the lines gradually shorten and are not

found behind the twenty-second.

49206—36 2
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The first parapodium is uniFamous and has a large ovate dorsal lip

and a long, slender dorsal cirrus. An acicula comes to the surface at

the apex of the conical posterior lip of the setal lobe. There are two

subequal, rounded anterior lips. The tenth parapodium (fig. 19, b)

has well-developed notopodia and neuropodia, the notopodium being

essentially similar to the first parapodium. The neuropodium has

practically no posterior lip to the setal lobe, but there are two promi-

nent anterior ones. The ventral cirrus is very slender, extending

about halfway to the tips of the setal lips. A later parapodium (fig.

19, c) has on the notopodium a conical dorsal, and on the neuropodium

a ventral, lip. The dorsal cirrus is very small, and just inside it is a

prominent pigment patch. The ventral cirrus is also very small.

Two kinds of setae are found throughout the body. The first (fig.

19, d) have long pointed terminal joints, which carry hairlike processes

along one margin. The others (fig. 19, e) have much shorter terminal

joints, which, however, have the same arrangement of hairlike proc-

esses. The end of the terminal joint is bluntly rounded and appears

to be slightly twisted. In some cases it seemed as if there were setae

having short denticulations instead of the hairs, but probably these

were broken.

The paragnath arrangement is as follows: I, 4, in a group, 1 larger

in front and 3 smaller behind; II, arcs of irregularly arranged 2 rows,

the 4 nearest the middle in each row being larger than the others; III,

a roughly circular diffuse patch of paragnaths ; IV, 2 rows, the parag-

naths slightly larger than in III ; V, 3 in a longitudinal row; VI, 2 or 3

large paragnaths, transversely arranged; VII and VIII, a double

continuous row.

Type.—U.S.N.M. no. 20115 (Chen no. 29).

NEREIS (NEANTHES) ORIENTALIS, new species

The single specimen is incomplete, but since the diameter at the

posterior end is only 4 mm it seems probable that not much of the

body has been lost. What remains is 76 mm long and has a prostomial

width of 3.5 mm.
The prostomial width is about equal to its length, and its posterior

margin has rounded ends and a slight emargination in the mid-dorsal

line. The diameter of the posterior margin is retained as far as just

in front of the anterior eyes, where it narrows by about the diameters

of the two eyes. From here the lateral margins extend nearly straight

forward to the broadly rounded anterior lateral angles (fig. 19,/). In

the middle of the dorsal surface is a slitHke longitudinal depression,

which may have been caused by the preservation methods. The eyes

are nearly equal in size, one pair located as mentioned above, the other

near the posterior margin, the lenses of the posterior pair looking

dorsally, those of the anterior anterolaterally. The tentacles are not
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more than one-fifth the length of the prostomium and are conical in

outline. They are separated by more than their own diameter from

each other. The prostomial region is more or less distorted by the

partially protruded pharynx, and the palps have an abnormal appear-

ance due either to this pressure or to imperfect preservation. In

their present condition the basal joint of each palp is about half as

\vide as the prostomium and is much wrinkled, while the terminal

joint is a mere button inserted in the end of the basal (not shown in

fig. 19,/). The longest tentacular cirrus reaches to the third setiger-

ous somite, the next longest to the second, the next to about the

middle of the first, and the fourth is shorter than the peristomium.

The specimen is in the epitokous condition, which does not seem to

have affected the anterior region but shows first in parapodial changes

at the region of the twenty-fifth parapodium.

A parapodium taken from the middle of the epitokous region (fig.

19, g) is 6 mm in vertical diameter. The setal portion of the noto-

podium ends in two lobes of which the posterior one is itself bilobed

and a little longer than the anterior. An acicula comes to the sur-

face at the ventral face of the anterior lobe, and a fan-shaped bundle

of setae, attached to the anterior side of the lobe near its base, cov-

ers the whole anterior face of the notopodium. A two-lobed "fan"

is attached to the posterior parapodial surface, each lobe narrowing

toward the end, so that as the two lie in contact with each other the

whole has an ovate outline. Another fan-shaped lobe covers the dor-

sal surface of the notopodium, its point of attachment being median

to that of the dorsal cirrus. The dorsal cirrus extends beyond the

notopodial apex and has the peculiar lobed border characteristic of

the epitokous phase, except that instead of being mere crenulations

they are eight definite rounded thickenings of the surface. The ter-

minal lobes of the neuropodium are quite similar to those of the noto-

podium except that they are larger. There is also the vertical row

of setae and the large anterior "fan." Attached to the lower sur-

face of the neuropodium is a process whose outhne might be described

as a distorted oblong. The ventral cirrus is about as long as the noto-

podium and has a broad fan attached to its base. On its dorsal sur-

face are two peculiar finger-shaped processes.

Anterior parapodia (fig. 19, h) have thick, heavy dorsal and ven-

tral lips. The notopodium carries a posterior lobe similar in outhne

to the dorsal lip but is not quite so large and there is no anterior

lobe. The neuropodium has bilobed anterior and posterior terminal

hps. The dorsal cirrus is heavier than the dorsal lip, and toward the

apex it terminates in a very narrow portion. The ventral cirrus is also

heavy, its base narrower than its median portion but its apex narrow.

There is a single acicula in each lobe.
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In anterior somites the neuropodial setae are much larger than the

notopodial, their basal joints homogomph and markedly cross stri-

ated. Their terminal joints are long, gently curved to sharp apices,

and finely denticulated along the concave border. In the notopo-

dium are two kinds of setae neither of which protrudes from the sur-

face as much as do the neuropodial. Those of the ventral part of

the tuft are similar to the neuropodial. Those of the dorsal part

have heterogomph transversely striated basal joints, the terminal

joints being short and blunt-ended and carrying a row of stiff spines

along one margin (fig. 19, i). The setae of the posterior portion of the

body have the broad paddle-shaped terminal joints characteristic of

the epitokous phase.

The paragnath arrangement is: I, 2, one behind the other; II, 8

pairs, each being almost dumb-bell shaped, the first 6 pairs larger

than the others; III, numerous paragnaths arranged in 4 transverse

rows, with 4 smaller ones at either end; IV, 4 or 5 large paragnaths

with scattered smaller ones in front and behind ; V, 1 large and several

smaller ones; VI, 2 large ones; VII and VIII, 2 irregular transverse

rows. Each jaw is a curved dark-brown plate without any marginal

denticulations.

Type.—V.S.^M. no. 20116 (Chen no. 26).

NEREIS (NEANTHES) AMOYENSIS, new species

The single specimen is incomplete, retaining the first 45 somites,

which in length measure 27 mm. The prostomial ^\^ldth is 1 mm, the

peristomial 1.5 mm. The \\ddest region is in the neighborhood of the

tenth setigerous somite.

The prostomium (fig. 19, j) has a length a little greater than its

breadth, and the eyes are separated from each other by less than

their own diameters. The prostomium narrows immediately in front

of the anterior eyes, about one-third of its length from the posterior

border. The tentacles are less than one-third as long as the prosto-

mium and are separated at their bases by a distance less than their

own diameters. The basal joints of the palps extend to the ends of

the tentacles. In both palps the terminal joints are broken but look

as if originally they were rather narrow cylinders. The tentacular

cirri are slender and short, the longest barely reaching the anterior

border of the third setigerous somite. All other tentacular cu'ri are

shorter than the peristomium.

The prostomium is twice as long as the first setigerous somite.

Later somites show slight increases in length up to the tenth, this

latter length being retained throughout the rest of the fragment.

The thirtieth parapodium (fig. 19, k) has conical hps on the noto-

podium, the setal portion not showing as a definite lobe. The dorsal

cirrus is very long and slender, and there are two aciculae in the noto-
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podium. The neiiropodium has a conical presetal and two rounded

postsetal lobes and a single acicula. There is one sharp-pointed

ventral lip much like those of the notopodium in outline and a ventral

cirrus reaching nearly to the end of the lip.

There are three kinds of compound setae. The first have very

slender terminal joints that are faintly serrated along the slightly

curved border; the second (fig. 19, have short terminal joints bluntly

rounded at the ends and without teeth; and the third, stout setae

found only in the notopodium, have the terminal joint inserted in a

notch in the end of the basal (fig. 19, m).

The paragnath arrangement is: I, 1 very dark tooth; II, irregular

groupings of 2 or more; III, a transverse group of 15 or so, the outer

ends of each group being wider than in the middle; IV, a single irregu-

lar row; V, absent; VI, a rounded patch of 6 to 8; VII and VIII,

together a rather broad irregular patch with a single row of larger

paragnaths anterior to the others.

Type.— V.S.'NM. no. 20117 (Chen no. 31).

NEREIS (LEPTONEREIS) DISTORTA, new species

A single male specimen in the epitokous phase. The bodj^ is not

complete, but from the small size of the posterior end of the fragment

it appears that not much has been lost. It is 70 mm long, with a

diamxCter of 8 mm at the seventh parapodium. This diameter is

retained for about 15 somites, and then there is a gradual decrease in

width toward the posterior end. The prostomial width is 2 mm, the

peristomial 3.5 nmi. The three somites follov/ing the peristomium are

scarcely wider than it and are very short (fig. 20, a). From the

fourth to the eighth setigerous somites there is a rapid increase in

length and breadth, the eighth being two and a half times the width

and three to four times the length of the peristomium. Possibly some

of these differences are due to distortion caused by preservation

methods.

The prostomium (fig. 20, a) is wider than long, with prominent

eyes of which the anterior pair are more than twice as large as the

posterior and have lenses pointed anterolaterally. The posterior

e3^es are distant by about their own diameter from the anterior,

and their lenses point dorsally. The posterior margin of the prosto-

mium is overlapped dorsally by the peristomium, which in the specimen

partly covers the eyes. In figure 20, a, this is drawn as if turned

back. The posterior margin of the prostomium is straight and its

lateral angles rounded. It is widest just in front of the anterior

eyes and then narrows by about the eye diameters. It is rounded

anteriorly and divided into two parts by a definite but not very deep

dorsal longitudinal incision and an anterior marginal invagination.

The tentacles are conical, colorless, about one-eighth as long as the
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prostomium, and situated near the outer anterior prostomial angles.

The basal joint of the palp is long and C3''lindrical and extends almost

to the ends of the tentacles. The terminal joint is a mere knob.

The dorsal posterior tentacular cirrus extends to the middle of the

sixth setigerous somite, the dorso-anterior to the fourth, tlie ventro-

posterior to the third, and the ventro-anterior to the first. The
peristomium is hardly more than one-third as long as the prostomium

and is a trifle longer in the mid-dorsal line than on either edge.

Figure 20.—New species of Nereis and Ciruatulus

a-f, Nereis (Leptonereis) distorta: a, Anterior end, X 5; b, first

parapodium, X 18; c, anterior seta, X 300; rf, ei:.,'htecnfh p'.ra-

podiiim, X 12; e, thirtieth parapodium, X 12; /, second rorm of

seta, X 300.

g, Cirratulus branchiatus: Anterior end, X 10.

Except for the peristomium and first three setigerous somites, the

body is much distended with sperm. The first parapodhim (fig. 20,

h) has a prominent dorsal cirrus and conical notopodiai lip but no setal

lobe or acicula. The neuropodial setal lobe has rounded anterior and

bifid posterior lips and a single acicula. The setae are all compound
and homogomph, the terminal portion slender and elongated but

not much curved, and finely toothed along one margin (fig. 20, c).

Since from most of these the terminal joint has been broken, I am
unable to say whether they arc all alike. A notopodiai acicula first

appears in the tliird parapodium and is accompanied by a few setae

essentially like those of the neuropodium but much smaller, so that

under a hand lens the neuropodial setae aj)pear to be the onl}" ones
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present. In this somite also the dorsal cirrus has a heavy basal

joint to which the cirrus proper is attached. This becomes much
more marked in later somites. There is a short ventral cirrus.

In the eighteenth parapodium (fig. 20, d) there is a notopodial

acicula and small bilobed posterior lip on the setal lobe. The dorsal

cirrus is attached to the basal lobe above mentioned and there is a

Hp just ventral to the setal lobe. The neuropodium is not noticeably

different from the first, but the ventral cirrus is slender. The
tliirtieth parapodium (fig. 20, e) has prominent bundles of setae on

both neuropodium and notopodium, extending fanwise so that they

overlap. Dorsal to tlie notopodial setal lobe the parapodium is

decidedly elevated, and the dorsal cirrus lies in a depression on its

upper margin. The conical lip seen in earlier somites is still present,

ventral to the setal lobe, which has rounded anterior and posterior

Hps of wliich the former is the longer. The neuropodial setal lobe

also has two rounded lips, and the ventral cirrus is much as it was

in the eighteenth parapodium.

In the eighteenth parapodium are a few notopodial setae of the

general form of figure 20,/. In the neuropodium are two tufts, one

above and one below the acicula. The majority are as show^i in

figure 20, c. In each tuft are smaller numbers of a second form

(fig. 20, /). In these the basal joint is heterogomphous, the terminal

joint short, blunt-pointed, and without teeth.

In the subgenus Leptonereis there are no paragnaths on the pharynx.

In A^. (Z.) distorta the jav/s are dark brown, gently curved, and each

with about 16 subequal teeth.

Type.—V.S.'NM. no. 20118 (Chen no. 22).

Family GLYCERIDAE

Genus GLYCERA Savigny

GLYCERA ROUXn Audouin and Milne Edwards

Glycera rouxii Audouin and Milne Edwards, 1834, p. 242-243, pi. 6, figs. 5-10.

—

Fauvel, 1933, p. 43.

Fauvel (1933, p. 43) decided that von Marenzeller's G. decipiens

(1879, pp. 140-142, pi. 6, fig. 3) is sjmonymous with G. rouxii, and

since he had an opportunity of comparing the Chinese with the

Mediterranean specimens his identification probably is correct. My
single specimen (Chen no. 24) agrees with Marenzeller's and Fauvel's

descriptions but differs in some respects from the diagnosis given by

Audouin and Milne Edwards.
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Family NEPHTHYDIDAE

Genus NEPHTHYS Cuvier

NEPHTHYS SINENSIS Fauvel

Nephlhys shiensis Fauvel, 1932a, p. 536, fig. 1, a-c; 1933, pp. 40-42, fig. 5.

—

Monro, 1934, pp. 363-365, fig. 2.

A single specimen (Chen no. 49) broken in the middle but with

apparently none of the body lost. I have listed it as N. sinensis

following Monro, because the prostomium structure agrees per-

fectly with his description, and the differences between his figure of

the parapodium and mine might be accounted for by distortions due

to preservation methods. His figure of the parapodium, however,

is quite different from Fauvel's, the differences being as great as are

those separating other species of the genus. It seems probable that

a study of a larger number of specimens would demonstrate that this

is a new species.

A prostomial peculiarity in my material not mentioned or figured

by Monro is that the anterior tentacles can be traced as tliickenings

for a considerable distance back on the surface of the prostomium,

and the anterior prostomial area iymg between these tentacles is so

translucent that it looks like a web connecting the tentacles.

Family CIRRATULIDAE

Genus CIRRATULUS Lamarck

CIRRATULUS CRANCHIATUS, new species

The body of the type and only specimen is about 45 mm long, the

peristomial diameter being slightly greater than the prostomial,

which is about 0.75 mm. The somites following the peristomium

show a gradual increase in width, the greatest width being reached

posterior to the middle of the body v/here for about 25 somites the

width is 3 mm. Behind this there is a gradual decrease to the very

narrow p3^gidium. It is not possible to determine to what extent

these differences are due to the effects of preserving fluids.

The prostomium (fig. 20, g) is conical, its width a little less than

its length and with no eyes visible. Because of numerous surface

wrinklings, which exactly imitate somite boundaries (fig. 20, g), the

latter are difficult to determine, but apparently there are three

achaetous somites, this achaetous portion being about twice as long

as the prostomium. On its anterior border it is a little wider than

the prostomium, and this width hardly changes to its posterior

border. The first three setigerous somites are each about one-

fourth as long as the achaetous portion, the fourth and fifth are each

about one-third shorter than these, the sixth and seventh are still



POLYCHAETOUS ANNELIDS FROM CHINA—TREADWELL 277

shorter, and succeeding ones are not more than one-third to one-half

the length of the first setigerous somite.

Gills appear on the first somite, and while only a few are retained

they apparently occur throughout the body, some of the posterior

ones being longer than the body diameter. The tentacles lie in a

transverse row on the dorsal surface of the fifth setigerous somite.

One of the these (unfortunately broken off during examination) was
0.4 mm in diameter at the base, and its length was several times the

diameter of the body. Owing to extensive coiling the precise length

was not possible to get. Probably originally there were on either

side one large tentacle and several smaller ones, the whole forming a

continuous band across the dorsal surface of the somite.

Setae of anterior somites are very slender and extend much farther

from the body surface than do those of later somites. They curve

gently to an acute point, and in some very minute roughnesses may
be seen along one margin. Occasionally these seem regular enough

to be listed as denticulations, but usually they are very irregular

and may in most cases be merely minute grains of foreign matter

attached to the seta. On either side of the posterior somites are two

setal tufts composed of about six moderately heavy spines, which

narrow slightly and then curve toward the blunt end, and a few slender

setae similar to those in anterior somites but much less prominent.

Type.—IJ.S.NM. no. 20119 (Chen no. 15).

Family MALDANIDAE

Genus EUCLYMENE Verrill

EUCLYMENE ANNANDALEI Southern

Euclymene annandalei Southern, 1921, p. 648, pi. 28, fig. 22, a-g; pi. 29,

fig. 22, h-k.

Clymene (Eyclymene) annandalei Fauvel, 1932b, p. 199; 1933, p. 51.

In only three points does this specimen (Chen no. 9) difl'er from

Southern's description. The first is that there are two instead of a

single uncinus in the neuropodium of anterior somites. According

to Chamberlin (1919, p. 409) Euclyme7u has only one of such setae,

the alternative being Paraxiothea Webster, in which they are "num-
erous." Since two can hardly be considered as numerous, I have

listed them as Euclymene. Fauvel calls it the genus Clymene, a

name that is preoccupied (Chamberlin, 1919, p. 410).

A second difference is that the dorsal setae in the posterior somites

remain in a tuft and do not arch over and around the ventral. A
third is that while Southern found 14 to 24 cirri on the margin of the

anal funnel, this has 30. Since none of these characters seems to be

of specific importance, I have listed the specimen as above.
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Family SABELLIDAE

Genus SABELLASTARTE Kr^yer

SABELLASTARTE FLSCA (Grube)

Sabellafusca Grube, 1869, p. 516.—McIntosh, 1885, pp. 491-492, pi. 52, fig. 3;

pi. 30A, figs. 4^6.

I have identified this specimen (Chen no. 16) from Mcintosh's

description. Having only one form of seta in the anterior tori, it is a

SobeUastarte rather than a Sabella.

Genus DASYCHONE Sars

DASYCHONE ORIENTALIS Mcintosh

Dasydione orientalis McLvtosh, 1885, pp. 498-500, pi. 52, fig. 5; pi. BOA, figs.

19-21; pi. 39A, fig. 4.

The idertification of this specimen (Chen no. 16) is made with some

hesitation, since Mcintosh's description was based on an imperfect

specimen and was therefore incomplete. In essential respects it

agrees with his original description.

Family TEREBELLIDAE

Genus THELEPUS Leuckart

THELEPUS JAPONICUS von Marenzeller

Thelepus japonicus von Marenzeller, 1884, pp. 208-209, pi. 2, fig. 4

A single specimen (Chen no. 12).
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INTRODUCTION

The record of fossil horses in North America is one of the most
interesting and best known of the groups of mammals. The develop-

ment of the horse through Tertiary time appears to have been most
nearly continuous on this continent, stages of which are among the

best represented of the mammals. Development of the horse has

been relied on to a considerable extent as a guide to the various

Cenozoic horizons in terrestrial deposits. In the study of this group

much interest has been attached to the occasional discovery of inter-

vening types bridging previous hiatuses in the sequence. Plesippus

apparently bridges such a gap in the developmental sequence between

earlier Pliocene horses and Quaternary Equus. Plesippus shoshon-

ensis, the species encountered in the late Pliocene deposits near Hager-

man, Idaho, appears to be an advanced stage in this genus, bordering

on the equine types of recognized Pleistocene age.

Attention of the United States National Museum was first directed

to the occurrence of fossil horse remains in the vicinity of Hagerman
in 1928 by Dr. H. T. Stearns, of the United States Geological Survey,

who was at the time engaged in a study of the geology and ground

water of the region. To Elmer Cook, a resident of Hagerman and
an amateur collector, belongs credit for discovering the fossils and

48610—3G 1 281
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bringing them to the attention of Dr. Stearns. A small but interesting

collection of horse remains sent to the National Museum by Stearns

resulted in the Smithsonian Institution sending the late Dr. J. W.
Gidley to the locality in the following year and again in 1930. In

1931 the expedition was in charge of N. H. Boss, and the quarry

opened by Gidley was further developed and additional material

obtained. In 1934 I was permitted to continue the program in

southern Idaho in order to obtain a better representation of the asso-

ciated fauna from beds in the vicinity of the quarry and to make
another collection of horses.

The principal quarry is located on the west slope of a hill or ridge

projecting southward from the desert rim into a deeply dissected

embayment (pi. 23, fig. 1). The hill is in T. 7 S., R. 13 E., Twin
Falls County, on the west side of the Snake River, opposite the town

of Hagerman. In addition to the main quarry several smaller quar-

ries and prospect holes were opened on the south and southwest slopes

of the hill and at about the same horizon, which is 55 to 60 feet or

more below the desert surface and a few hundred feet above the river.

I am indebted to Dr. Alexander Wetmore and C. W. Gilmore, of

the National Museum, for encouragement in making this investigation

and to the staff of preparators in the division of vertebrate paleon-

tology for the excellent preparation and handling of the material.

Acknowledgment also is made of the courtesy extended by the staff

of the division of mammals of the National Museum in permitting

access to the collections of recent horses. Dr. Walter Granger, Dr.

Barnum Brown, and Dr. E. H. Colbert, at the American Museum of

Natural History, graciously aided in allowing me to examine and

measure mounted skeletons of Plesippus simplicidens and Equus

scotti, and Dr. C. L. Camp and R. A. Stirton, of the University of

California, kindly loaned me type material from the Pacific coast

region. The drawings were made by Sydney Prentice.

PREVIOUS STUDIES IN SOUTHERN IDAHO

Paleontological investigations of Neocene and Quaternary deposits

in the Snake River Basin have resulted in recognition of several hori-

zons of vertebrate life. The earliest of these terrestrial series is the

Payette formation, which apparently includes at least two faunal

horizons, the older being middle or upper Miocene ^ and the later

lower Pliocene.^ The Idaho formation, with which we are here more
concerned, is widely distributed over the western portion of the

Snake River Basin and is not easOy separated from the underlying

Payette in areas where the two are in contact. The Idaho beds were

1 Chaney, R. W., Amer. Journ. Sci., ser. 5, vol. 9, pp. 214-222, 1922; and Oazin, O. L., Carnegie Inst.

Washington Publ. 418, pp. 37-86, 1932.

* Buwalda, J. P., Science, new ser., vol. 60, pp. 572-573, 1924.
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named by Cope ^ on the basis of fish remains collected by Clarence

King and others from exposures in the vicinity of Catherine and Castle

Creeks and were believed to be Pliocene in age. The earliest reports

on these fishes were made by Leidy * and Cope ® in 1870. Deposits in

the region generally referred to the Idaho formation probably com-

prise more than one horizon and apparently may be included within

the limits of upper Pliocene and lower Pleistocene.

A collection of mammalian remains obtained by Clarence King
from Idaho beds exposed along Sinker Creek, a short distance to the

west of Castle Creek, included material identified by Leidy ^ as

representing Equus excelsus and Mastodon mirificus. Collections

made by N. F. Drake and others for Lindgren ^ v/ere obtained at

various localities, some of which may have come from deposits other

than the Idaho formation. Among these materials F. A. Lucas
identified Alastodon, Castor, Equus, Rhinoceros, Procamelus, Cervus,

and an antelope. An equid type in the collection was believed by
Marsh to represent Protohippus. A collection made by Russell

'

included a camel, an edentate, and fish remains, which Lucas con-

sidered to be of Pliocene age.

Later, in 1917, Merriam ^ discussed the relationship of the Idaho
vertebrate fauna to other Pliocene assemblages, and in 1918 *°

he described tiiree new species from these beds, Ischyrosmilus idahoen-

sis, Neotragoceras lindgreni, and Equus idahoensis. In 1927, O. P.

Hay ^^ cited all the forms then Imown to occur in the Idaho formation
and possibly older beds together with those that came from later

river gravels, and the whole was considered of Pleistocene age, pri-

marily on the basis of materials coming exclusively from the stream
gravels of undoubted Quaternary age.

OCCURRENCE AND PRESERVATION OF MATERIAL

The great bulk of quarry material occurred in a lens of reddish,

bog-iron stained sand. Isolated bones and articulated skeletal portions

were found scattered through the lens but were most concentrated
near the bottom, lying near or on a more indurated limy layer, which
in places varies to a tliin gravel zone. The lens is iiregular in outline

but decidedlj^ concave upward in the north-south profile, resembling
a channel fill. The bog-iron staining suggests boggy conditions during
accumulation of the bones, but this may have been produced sub-

sequently by migrating waters, as even at present this channel above

' Cope, E. D., Proc. Acad. Nat. Sci. Philadelphia, vol. 35, pp. 134-166, 1883.

* Leidy, Joseph, Proc. Acad. Nat. Sci. Philadelphia, vol. 22, pp. 70-71, 1870.

• Cope, E. D., Proc. Amer. Philos. Soc, vol. 11, pp. 538-547, 1870.

« Leidy, Joseph, Proc. Acad. Nat. Sci. Philadelphia, vol. 22, p. 67, 1870.

' Lindgren, Waldemar, 20th Ann. Kept. U. S. Geol. Surv., pt. 3, p. 99, 1900.

8 Russell, I. C, U. S. Geol. Surv. Bull. 199, p. 56, 1902.

» Merriam, J. C, Univ. California Publ. Bull. Dept. Geol., vol. 10, pp. 431-434, 1917.
"i Merriam, J. C, Univ. California Publ. Bull. Dept. Geol., vol. 10, pp. 523-630, 1918.

" Hay, O. P., Carnegie Inst. Washington Publ. 322B, pp. 261-269, 1927.
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the more impervious clays collects and yields water during the moist

seasons. It appears unlikely that the animals were transported

by water any distance after death but accumulated naturally around

a water hole, aided possibly by bog trapping. There is no certain

evidence of trapping, as in many places the depth of the fossiliferous

lens b«tween the underlying clay and the stratified, undisturbed

-overlying sand is hardly sufficient. Erosion, however, m.ay have

removed a portion of the zone, although tliis is not evident. At the

periphery of the lens the bones extend into the unstained or less

colored sand but in a more restricted zone, and in places on the south

slope of the hill occur in a concretionary layer with a considerable

portion of the material firmly cemented in large blocks of gray to

white limy sand.

The bone material occurring in the more pervious red sand has to

a large extent been affected by plastic distortion in which the bones,

particularly in many of the skulls, have been warped and bent.

Material, however, obtained in the hard concretionary patches is

less distorted but prepared only with considerable time and labor.

The material collected in and about the principal quarry during

the four seasons of work includes over 130 skulls and a large quantity

of other skeletal material, some of wliich was discovered in a position

of articulation. About a quarter to a third of the skulls include lower

jaws, and 8 or 10 specimens are comprised of the greater part of the

skeleton.

ASSOCIATED FAUNA AND ENVIRONMENT

Contemporary with Plesippus shoshonensis in the Hagerman lake

beds was a large fauna including fishes, amphibians, reptiles, and a

variety of birds and mammals. Remains of these animals were

found at various localities witliin a distance of about 9 nules to the

south of the quarry, a number being also represented in the quarry

internnngled with the horse bones. The following is a list of the

vertebrate forms known to occur in the Hagerman lake beds:
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FOSSIL VERTEBRATES FOUND AT HAGERMAN, IDAHO

Mammalia:
Edentata:

Megalonyx leptonyx? (Marsh).

Insectivora:

Blarina gidleyi Gazin.

Carnivora:

Canid sp.

Hyaenognathns or Borophagus sp.

Lidraviis? idahoejisis Gazin.

Luiravusl cookii Gazin.

Luira (Satherium) piscinaria Leidy.

Felis lacusiris Gazin.

Machairodust hesperus Gazin.

Proboscidea:

Mastodont sp.

Perissodactyla:

Plesippus shoshonensis Gidley.

Artiodactyla:

Platygomis, n. sp.

Camelid, possibly Camelops arena-

rum Hay.
Camelid, possibly Procamelus or

Tanupolama.

Cervid sp.

Ceratomeryx prenticei Gazin.

Lagomorpha:
Hypolagus near veins (L. Kellogg).

Hypolagxis limnetus Gazin.

Alilepusl vagus Gazin.

Rodentia:

Citellid sp.

Marmot sp.

Thomomys gidleyi Wilson.

Castor accessor! Hay.
Ondatra idahoensis minor Wilson.

Mimomys primus (Wilson).

Perhaps the most noticeable feature of the foregoing list is the

number of aquatic types represented. This character of the fauna is

even more evident in the frequency in which bones of these tj^pes are

encountered compared to those representing forms having a less

aquatic habit. The fish and frog remains are of common occurrence.

The birds, though rare, are all of aquatic habit, according to Dr.

Wetmore. Except horse, which is abundantly represented only at the

quarry, and possibly peccary, by far the most numerous mammalian
remains are of water-loving types, as beaver, muskrat, otter, and otter-

like mustelids. Such an assemblage suggests a well-watered area with

lakes or streams and possibly swampy sections. Carbonaceous zones

are not uncommon in the sedimentary series as exposed, but consider-

PiscEs:

Various forms, principally cyprinid.

Amphibia:

Remains of frogs.

Reptilia:

Testudinata:

Pseudemys idahoensis Gilmore.

Serpentes:

Thamnophis sp.

AvES:

Colymbiformes:

Colymbus sp.

Colymbid sp.

Pelecaniformes:

Pelecanus halieus Wetmore.
Phalacrocorax idahensis (Marsh).

Phalacrocorax auritus (Lesson).

Phalacrocorax sp.

Anseriformes:

Cygnus sp. a.

Cygnus sp. b.

Chen pressa Wetmore.
Querquedula sp.

Anatid sp.

Gruiformes:

Gruid sp.

Gallinula chloropus (Linnaeus).

Rallid sp.
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able portions of the formation are noticeably gypsiferous, indicating

periods of desiccation.

EVIDENCE AS TO AGE OF BEDS

The Idaho formation was early believed by Cope to be Pliocene on

the basis of the fish remains that he described from these beds, and

subsequent small collections of land vertebrates from various localities

for the most part probably mthin the Idaho formation were considered

as Pliocene by Leidy, Lucas, and Marsh. Merriam,'^ in 1917, reviewed

the vertebrate evidence for the Pliocene age of various deposits in the

Pacific coast and Great Basin regions and concluded for the Idaho beds

that they were late Pliocene verging on Pleistocene, More recently

Hay^^ expressed the opinion that the Idaho beds were Nebraskan in age.

His reasons for considering them Pleistocene were unfortunately based

primarily on materials coming from the river gravels in the eastern

portion of the Snake River Basin, which are apparently no part of the

Idaho formation.

The Plagerman lake beds, which may be considered a part of the

Idaho formation, have produced a fauna that is probably an associ-

ated assemblage. Wliether these forms were contemporaneous with

those described from localities farther west believed to be within the

Idaho formation there may be some doubt. It is my opinion that

if these faunas are of different age the Hagerman assemblage may be

slightly older than those at Bruneau River, Castle Butte near Grand
Yiew, Sinker Creek, and scattered occurrences in the Nampa-Caldwell

region not coming from the Payette or Ironsides horizons. This

opinion is based on the difference between certain of the Mammalia
occurring at Hagerman and similar forms found elsewhere in the

formation. Moreover, the fish assemblage seems not to include

several of the large types abundantly represented in the more typical

Idaho beds.

The Mammalia found at Hagerman appear to be in an advanced

Pliocene stage both in development of several of the forms represented

and in the composition of the fauna. Most noticeable is the absence

of forms typically Pleistocene in age, as mylodont sloths, mammoths,
Mastodon americanus, true Equus, bison, musk-ox, Ursus, Castoroides,

and Lepus. Most of these are recognized in early or lower Pleistocene,

possibly Aftonian, as indicated by Calvin's ^* work, or Yarmouth

12 Merriam, J. C, Univ. California Publ. BuH. Dept. Qeol., vol. 10, no. 22, pp. 421-443, 1917.

" Hay, O. P., Carnegie Inst. Washington Publ. no. 322B, p. 269, 1927.

14 Calvin, Samuel, Bull. Oeol. See. Amer., vol. 20, pp. 341-356, pis. 16-27, 1909; vol. 22, pp. 207-216, pis.

18-24, 1911.
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according to Lugn and Schultz.^^ Moreover, several of the forms

present as Hyaenognathus or Borophagus, Lutravus?, Plesippus,

mastodont, Mimomys, and the rabbits show Pliocene affinities, many
of the remaining genera as recognized being less restricted in time.

The presence of a true cervid is not necessarily indicative of Quater-

nary age, as fragmentary remains have also been reported from the

upper Etchegoin and Eden beds in California. Megalonyx, though

well known in the Pleistocene, has been found in several Pliocene

deposits.

On the basis of the vertebrate remains the Hagerman horizon

appears not far removed from the Blanco stage in Texas. The

differences between the faunas from two localities may be only of

geographic significance. The Blanco shows a greater wealth of

Proboscidea but fewer members of the microfauna. A comparative

list of the known Mammalia in the two faunas is given on the next

page.

i» Lugn, A. L., and Schultz, C. B., Nebraska State Mus. BuU. 41, vol. 1, pp. 319-393, 1934.
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Hagerman
Edentata:

Megalonyx leptonyx? (Marsh).

Carnivora:
Canid sp.

Hyaenognathiis or Borophagus sp.

Lutravusi idahoensis Gazin.

Lutravusl cookii Gazin.

Lutra (Satherium) piscinaria Leidy.

Felis lacustris Gazin.

Machairodusi hesperus Gazin.

Proboscidea:

Mastodont. .

Perissodactyla.

Plesippus shoshonensis Gidley.

Artiodactyla:
Platygonus, n. sp.

Blanco*

Megalonyx leptosiomus Cope.

Mylodon sp. (probably Megalonyx)

.

Glyptotherium texanum Osborn.

Borophagus diversidens Cope.

Aniphicyon sp. (probably Borophagus).

Canimartes cumminsii Cope.

Felis hillanus Cope.

Serridentinus praecursor (Cope).

Rhynchotherium falconeri Osborn.

Cordillerion tropicus (Cope).

Stegomasiodon successor (Cope).

Plesippus simplicidens (Cope).

?Plesippus cumminsii (Cope).

Nannippus phlegon (Hay).

Neohipparion sp. (probably Nannippus) ^

Platygonus hicalcaratxis Cope.

Platygonus texanus Gidley.

Pliauchenia spatula Cope.Camelid, possibly Camelops are-

narum Hay.

Camelid, possibly Procamelus or

Tanupolama.

Cervid sp.

Ceratomeryx prenticei Gazin,

Lagomorpha:
Hypolagus near vetus (L. Kellogg)

.

Hypolagus limnetus Gazin.

Alilepusl vagus Gazin.

Rodentia:
Citellid sp.

Marmot sp.

Thomomys gidleyi Wilson.

Castor accessor? Hay.

Ondatra idahoensis minor Wilson.

Mimomys primus (Wilson).

* The Blanco faunal list is essentially as given by Gidley in 1903, with the

notations by me, and the mastodont assemblage is as listed in a page proof of

Professor Osborn's forthcoming monograph on the Proboscidea.

REVIEW OF LITERATURE ON PLESIPPUS

The genus Plesippus was proposed by Matthew ^^ to include the

species Pliohippus simplicidens (Cope) '^ from the Blanco formation

i« Matthew, W. D., Amer. Mus. Nov., no. 131, pp. 1-2, 1924. See also Quart. Rev. Biol., vol. 1, no. 2,

pp. 162-164, 1926.

»' Cope, E. D., Proc. Amer. Philos. Soc, vol. 30, pp. 124-125, 1892.
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of Texas and Pliohippus proversus Merriam ^^ from the upper Etche-

goin in the Coahnga region of California. P. simplicidens was orig-

inally described as a species of Equus but later referred by Gidley ^^

to Pliohippus. The intermediate character of the teeth in these

forms between Pliohippus and Equus as noted by Merriam and addi-

tional characters exliibited in the skeletons collected by Matthew

and Simpson in the Blanco beds formed the basis for the genus

Plesippus. A third species, Equus cumminsii Cope,-" also from the

Blanco, was later included by Matthew and Stirton ^^ in Plesippus.

This species was early referred to Protohippus by Gidley ^^ and then

to Pliohippus by Merriam ^^ and by Osborn.-* In 1930, Gidley ^^

described the equid material from Hagerman to which he gave the

name Plesippus shoshonensis. Subsequent finds of equid material

that have been referred to Plesippus mclude teeth identified by

Vander Hoof -'^ as Plesippus proversus from the Tehama beds in

California.

Mammalian material described by Frick " in 1921 from the San

Timoteo Hills near the San Jacinto Mountains in southern California

included equid specimens referred to Pliohippus, which may well

represent Plesippus. Material designated as Pliohippus francescana

and perhaps that named Pliohippus osborni appear from the illustra-

tions to represent a stage of development comparable to that in

material elsewhere referred to Plesippus.

CHARACTERS OF THE GENUS PLESIPPUS

The characters outlined by Matthew as defining the genus Plesippus

are for the most part intermediate between those of Pliohippus and

of Equus. With the accumulation of additional evidence showing the

continuity from one genus to another, recognition of the limits of

these genera necessarily becomes more arbitrary and perhaps ques-

tionable. The following diagnosis of Plesippus is taken from Mat-

thew's ^^ description of the Blanco material that he referred to Ple-

sippus simplicidens:

" Merriam, J. C, Univ. California Piibl. Bull. Dept. Geol., vol. 9, no. 18, pp. 525-534, 1916.

»9 Gidley, J. W., Bull. Amer. Mus. Nat. Hist., vol. 14, art. 9, pp. 123-125, 1901.

2" Cope, E. D., 4th Ann. Rept., Geol. Surv. Texas, 1892, p. 67, 1893.

21 Matthew, W. D., and Stirton, R. A., Univ. California Publ. Bull. Dept. Geol. Sci., vol. 19, no. 17,

pp. 359, 367 (tables), 1930.

22 Gidley, J. W., Bull. Amer. Mus. Nat. Hist., vol. 14, art. 9, pp. 126-127, 1901.

23 Merriam, J. C, Univ. California Publ. Bull. Dept. Geol., vol. 9, no. 18, pp. 526-527, 1916.

21 Osborn, H. F., Mem. Amer. Mus. Nat. Hist., new ser., vol. 2, pt. 1, pp. 168-169, 1918.

25 Gidley, J. W., Journ. Mamm., vol. 11, no. 3, pp. 300-303, 1930.

28 Russell, R. D., and Vander Hoof, V. L., Univ. California Publ. Bull. Dept. Geol. Sci., vol. 20, no. 2,

pp. 17-21, figs. 4-6, 1931.

2' Frick, Childs, Univ. California Publ. Bull. Dept. Geol., vol. 12, no. 5, pp. 277-424, 1921.

28 Matthew, W. D., Amer. Mus. Nov., no. 131, p. 2, 1924.
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This form is of the size and limb-proportions of the average Pleistocene species

of Equus, much larger and more robust than true Pliohippus. The teeth are

most like Pliohippus, but longer crowned and less curved, with heavier meso-

etyle and larger more nearly isolated protocone. The cement lakes of the upper

molars are narrower, and their enamel borders have a few simple inflections.

The skull has the elongate proportions of Equus, in contrast to the shorter

skull of typical Pliohippus and earlier equids. It retains in the forefoot tiny

vestigial nodules representing the trapezium and fifth digit, progressively reduced

in the earlier stages of Equidae, normally absent in modern Equus. The splints

are from two-thirds to three-quarters of the length of the cannon bone, nearly or

quite as much reduced as in Equus, while in true Pliohippus the splints are almost

as long as the cannon bone, and it is not certain that the lateral phalanges had

entirely disappeared.

After further study of the Blanco material Matthew ^^ observed

that "the animal compares in size and most proportions with the

Arab horse, but the hoofs are much smaller, the back shorter, and the

barrel less rounded and convex." He also noted that the lateral

digits or splints end "in a thin flattened and expanded sliver instead

of the little knob of Equus", and that "the fibula is reduced to a

splint which in Plesippus is distinctly shorter than in any species of

Equus." Moreover, the skull was observed to have shallow facial

pockets or fossae, more reduced than in Pliohippus.

A number of outstanding characters are noted in the Hagerman
material, many of wliich were observed by Gidley in the more limited

collection he had at his disposal, and most of these are probably of

generic significance. The cranium is short and markedly deflected

from the distinctly elongate facial portion. The preorbital fossa

anterior to the laclu-ymal bone is conspicuously developed along the

line of the suture between the nasal and maxilla. The rostrum is deep

anteriorly and narrow across the nasals. The first premolar above is

well developed and almost always present. The first premolar below

is simple and commonly present in young individuals. The cheek

teeth approach in appearance those in Equus, somewhat more so in the

earlier stages of wear. The feet are comparatively small, and the

splint bones are reduced but with their average length relatively

greater than in Equus. A few trapezia were found, but very nearly

all the trapezoids show well-marked facets as evidence for articulation

with a trapezium. A single fifth metacarpal was discovered. These

apparently left little or no impression on the fourth metacarpal or

outer splint as evidence of their possibly more general occurrence.

PLESIPPUS SHOSHONENSIS Gidley

Specific characters.—The characters of the species, though not

clearly separated from those defining the genus, may be briefly out-

lined as follows: The skull is large and the relatively short cranium

exhibits a narrow, sharply overhanging occipital crest. The teeth

" Matthew, W. D., Quart. Rev. Biol., vol. 1, no. 2, pp. 162-164, 1926.
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are large with a moderately simple pattern. The robust incisors are

noticeably erect and P^ is well developed. The dorsal and lumbar

vertebrae are relatively elongate with narrow centra. The zyga-

pophyses are comparatively close together, and the metapophyses

usually project forward noticeably. The limb bones are moderately

slender and the feet distinctly small and narrow. Greater detail will

be found in the comparative study of the skeleton. Many of the

characters there observed may be of specific importance, but com-

parisons were somewhat handicapped by the limited quantity of recent

skeletal material available, other than skulls and jaws.

Comparisons with other species.—Of the comparisons which may be

made with various species of fossil horses perhaps the most pertinent

concerns Equus idahoensis. The species was described by Dr. J. C.

Merriam^" from a few teeth obtained by the University of California

in beds believed to belong to the Idaho formation. The type, a much-

worn isolated premolar, was found at a locality near Fromans Ferry,

about 8 miles southwest of Caldwell, Idaho. Referred to this species

were also an isolated lower premolar from Fromans Ferr}^ and a little

worn upper tooth, presumably M^, from a locality about 4)^ miles

southeast of Payette, Idaho, Comparisons with this species were

made by Dr. Gidley and accompanied his description of P. shoshon-

ensis, but it seems desirable here to recapitulate and add further

observations apparent upon examination of a large number of Hager-

man dentitions.

The anteroposterior length of the type tooth of Equus idahoensis

is equaled or exceeded in only two Hagerman specimens, and the

area of the occlusal surface is greater than in any tooth, including

those of the largest individuals in an early adult stage. Wlien com-

parison is made with teeth in a comparable stage of wear the difference

in size is more noticeable. The development of the protocone anterior

to the isthmus is more progressive than in our form at this stage of

wear, and the constriction of the isthmus as well as the transverse

development of the protocone is noticeably greater. In the Hagerman
specimens the reentrant forming the anterior wall of the protocone

becomes much reduced in advanced wear, resulting in a broad union

between protocone and protoconule.

The anteroposterior length of the lower premolar from Fromans

Ferry is equaled or exceeded in tliree of our specimens, but the width

and crown area are greater than in any of the Hagerman material.

However, the enamel pattern of this tooth is not so Equus-like as in

lower teeth of Equus pacificus from the Fossil Lake region of central

Oregon.

The upper tooth from near Payette, referred to E. idahoensis,

appears less curved and is more hypsodont than in our material where

3" Merriam, J. C, Univ. California Publ. Bull. Dept. Qeol., vol. 10, pp. 527-530, 1918.
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these characters can be observed. In Hagerman specimens of equal

vertical length the pattern shows them to be less worn, as the enamel

lakes are not then isolated as they are in the Payette tooth. More-

over, the lakes in the latter specimen are more constricted with the

margins somewhat more elaborately crenulated than is usual in

P. shoshonensis.

The foregoing observations would appear unimportant were it not

for the large number of dentitions available for comparisons, which

give reasonable definition to the variability of P. shoshonensis. The
greater size of Equus idahoensis occurring at more western localities

in the Idaho beds is further suggested by foot material obtained in

1934 from deposits exposed along Sinker Creek, However, a last

upper molar (U.S.N.M. .no. 687), collected by Clarence King on

Sinker Creek and considered by Leidy to represent Equus excelsv.s,

can be closely matched in the Hagerman collection.

The genotype, Plesippus sim.plicidens (Cope), is based on a single

upper cheek tooth and referred lower teeth from the Blanco beds of

Texas but more adequately represented by skeletal material in the

American Museum of Natural History collected by Matthew and

Simpson. This material formed the basis of Matthew's ^^ description

of Plesippus.

The skull of Plesippus simplicidens (Amer. Mus. no. 20077) is

within the size range exhibited by skulls of P. shoshonensis. The
cranium is relatively a little longer and the facial length appears

relatively less, even though the premaxillae are restored with a

greater diastema between I^ and P^ The laclirymal fossa is notice-

ably developed, as in Idaho specimens where this character is not

obscured by crushing ; moreover, a very shallow malar fossa is present.

The nasals are slightly concave longitudinally and narrow trans-

versely over the laclirymal fossae and are also infolded along the

median line. The supraoccipital is narrow and somewhat over-

hanging though not so conspicuously so as in the Idaho form. The
basicranial line is deflected from the basifacial line to a marked
degree as in P. shoshonensis, but the angulation is not so acute

at the contact of the basisphenoid and vomer, the longitudinal

profile of the ventral margin of the basioccipital and basisphenoid

being more concave. The ventral surface of the basioccipital and

basisphenoid is rounded transversely and is slightly rough but not

keeled as observed in some Equus caballus skulls from individuals of

equally advanced age. The external audital tube, as in P. sho-

shonensis, is directed upward and backward to a marked degree.

Also, as in the Idaho skulls, the distance from the palate to the

posterior margin of the vomer is distinctly greater than the distance

from the vomer to the foramen magnum.

«i Matthew, VV. D., Amer. Mus. Nov., no. 131, p. 2, 1924.
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The cheek teeth in the skull of Plesippus simplicidens are badly

checked and in an advanced stage of wear, with the fossettes in AP
nearly obliterated. In all the cheek teeth the fossettes through wear

are much constricted and the protocone broadly united with the

protoconule. The occurrence of P^ is indicated by a small alveolus.

The dorsal and lumbar vertebrae appear slightly shorter and

perhaps less slender than in P. shoshonensis. Measurements given

for the articulated series of vertebrae of P. simplicidens in table 3

are relativel}^ great on account of spacing of the vertebrae in the

mounted skeleton. The bones of the fore limb relative to those of

the hind limb are larger than in articulated skeletons of Plesippus

shoshonensis. The proportions of the hind limb of P. simplicidens

compare favorably with those of the hind limb of an average-sized

individual of P. shoshonensis, although the third metatarsal appears

short and relatively less slender than in the Idaho material. The
scapula of the Texas form shows a broad area with a double ridge

between the glenoid surface and the tuber scapulae, as in the Idaho

form, and a similarly proportioned glenoid surface. Also, as in

P. shoshonensis, the ridge between the bicipital grooves on the

proximal end of the humerus is less outstanding than the inner and

outer ridges.

The essential differences between Plesippus shoshonensis and P.

simplicidens lie in the somewhat longer facial and shorter cranial

portions in the skull of P. shoshonensis, with a sharper angle between

the vomer and basisphenoid, and in a more elongate back and smaller

fore limbs. The two occur at localities widely separated geographi-

cally; however, there is little to suggest any significant interval of

tim^e between the two forms.

Plesippus proversus (Merriam) ^^ from the upper Etchegoin in the

Coalinga region of California was originally described as a species of

Pliohippus, but recognized by Dr. Merriam as an intermediate stage

between Pliohippus and Equus. The type (Univ. Calif, no. 21330)

is an isolated upper cheek tooth, presumably M^, and referred speci-

mens from the same locality include portions of several upper and

lower cheek teeth, and incomplete foot remains.

The material representing this species does not justify extensive

comparisons, although a few characters appear significant in recog-

nizing the position of this species and in distinguishing between it

and P. shoshonensis. The teeth are of good size and show moderate

curvature. The pattern is essentially simple, perhaps more so than

is common in P. shoshonensis. The protocone is elongate in the type

with very little of it projecting anterior to the isthmus leading to the

protoconule. The outline of the protocone is more nearly a smooth

oval than is common in the Idaho teeth. In the foot material the

32 Merriam, J. C, Univ. California Publ. Bull. Dept. Qeol., vol. 9, no. 18, pp. 525-534, 1916.
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distal end of a metapodial is relatively narrow and deep as compared
with the Idaho material, and a first and second phalanx in the collec-

tion are distinctly small, even for a hind foot. The first phalanx is

incomplete, but enough of it remains to show that it was much
shorter than in P. shoshonensis.

P. proversus appears to be a somewhat earher stage of Plesippus

than found at Hagerman although this cannot be certainly demon-
strated without far more adequate material from the upper Etchegoin.

The material from the Tehama beds, referred by Vander Hoof ^^

vvdth proper conservatism to P. proversus, exhibits a slightly more
complex pattern, but here again the Coalinga material does not

justify detailed comparisons.

COMPARATIVE STUDY OF THE SKELETON OF PLESIPPUS
SHOSHONENSIS

In the study and description of the skeletal structure of Plesippus

shoshonensis comparison is made primarily with the large zebra Equus
(Dolichohippus) grevyi. A large series of skulls of this species are

available in the National Museum collections, and being of a wUd
species they do not show the effects of domestication and selective

breeding so apparent in a series of Equus caballus skulls. Moreover,

the fossil species compares favorably in size of skull and limb propor-

tions with E. grevyi. The general skeletal material of E. grevyi in the

collection is, however, much more limited, and for this reason detailed

comparisons of vertebrae and limbs between fossU horse and the

recent zebra are not entirely satisfactory. The E. caballus vertebrae

and limb material are also scant.

Skull.—The skull of Plesippus shoshonensis is elongate, with the

cranium relatively shorter than in E. grevyi. Perhaps the most

distinctive character of the fossil skulls is the greater angle between

the basicranial and basifacial axes than in modern species (pi. 24,

fig. 2; pi. 25, fig. 1; pi. 26, fig. 2). The degree of cytocephaly or

bending of the face on the cranium combined with the relative

shortness of the latter has given the basicranial area a noticeably

different appearance. The vomerine index is greater or the distance

from the palate to the posterior notch in the vomer is relatively much
greater with respect to the distance between the vomer and foramen

magnum (pi. 25, figs. 2, 3) than in either E. caballus or E. grevyi.

The point of greatest deflection appears to be at the junction of the

vomer and the fused basisphenoid and presphenoid bones, with the

notch formed by the vomer and pterygoids more obtuse in the fossils.

The basioccipital and basisphenoid are broad and generally rounded

ventrally. In some old individuals of E. caballus the basioccipital is

33 Russell, R. D., and Vander Hoof, V. L., Univ. California Publ. Bull. Dept. Qeol. Sci., vol. 20, no.2,

pp. 17-21, figs. 4-6, 1931.
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noticeably narrow and sharply constricted along the median line.

The distance between the postglenoid and paroccipital processes is

shorter, accompanied by a more posterior and upward direction of the

external auditory tube, which passes through a higher and more
acute notch in the squamosal (see pi. 25, fig. 1). Moreover, the

periotic appears more crowded between the squamosal and exoccipital,

and the opening of the postglenoid or temporal canal is more obscured

than in E. grevyi. The bending of the cranium has also given the

line of the occiput a greater backward tilt, and the occipital crest is

much narrower and more sharply overhanging.

In the facial region the skull is characterized by a prominent fossa

along the line of the naso-maxillary suture just anterior to the lachry-

mal bone. In some specimens, as in the type, there is also indication

of a slight fossa near the anterior margin of the jugal. In longitudinal

profile the skulls show a distinct dorsal concavity as in E. grevyi,

which in the fossils is immediately above the prominent facial fossae.

The width across the nasals at this point is less, but the depth of the

rostrum anterior to the dorsal concavity appears greater than in E.

grevyi and the width between the orbits appears greater. The naso-

frontal suture deviates considerably from a straight line, somewhat as

in E. caballus, much more than in E. grevyi, which exhibits an only

slightly inflected nasofrontal suture. The premaxillo-maxillary

portion anterior to the cheek teeth is elongate and relatively heavy

as in E. grevyi, and the anterior extremity is deep with the incisors

recurved as in that species, less procumbent than in individuals of

E. caballus of comparable age. The palate is noticeably broad in

specimens where this portion is not distorted by crushing, and in

many of the skulls the palatal surface of the rostrum appears more

sharply constricted immediately anterior to the cheek teeth (pi. 25,

figs. 2, 3), although the body portion of the premaxillae is as heavy

and wide or perhaps slightly v/ider than in Grevy's zebra. The nasal

process of the premaxilla is deep posteriorly, more so than is common in

E. caballus. The cheek teeth occupy a longer portion of the maxilla

than in E. grevyi, and the posterior extent of the cheek teeth in some

of the specimens is somewhat greater with respect to the orbit and

glenoid fossa than in E. grevyi skulls in comparable stages. The
distance between the incisors and cheek teeth varies appreciably but

averages somewhat less than in E. grevyi. Also the surface of occlu-

sion on the incisors appears on the average to be more nearly in line

with the occlusion of the cheek teeth. In Equus the position of the

occlusion of the incisors is generally somewhat lower.

Indices or ratios of various measurements of the skulls, while

apparently significant in a series of recent skulls where accurate

measurements can be made, can not be determined satisfactorily or

even approximately in the Hagerman collection where based on
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measurements taken in different directions. This is due to the warped
condition of most specimens and to a certain degree of crushing in at

least one direction. Simple measurements, while they may be

satisfactory in one direction, are in most cases approximate or only

estimated in a direction right angles to this.

Superior dentition.—The incisor teeth are large and broad with

deep cups that persist with wear nearly as long as the enamel pattern

on the cheek teeth. The enamel on labial surface of the incisors

usually shows shallow grooves, and in the third incisor the enamel

on the lingual surface is generally interrupted in unworn or slightly

worn teeth in one or two places, about midsection and near the pos-

terior margin of the cup. At the midpoint the enamel is sometimes

infolded forming a ridge or spur extending down the inner wall of the

cup. Occasionally this spur is seen in the second incisor, as in no.

12543. I^ is further characterized by a prominent style along the

posterior margin of the column.

The canine is present in nearly all adult individuals although

much reduced in the females. In the males the tooth is large with

the crown portion transversely compressed along the anterior and

posterior margins. The compressed portions are curved inward so

that the external surface of the tooth is evenly rounded and the lingual

surface shows two marginal valleys.

The first premolar or "wolf tooth" is large and present in nearly

every specimen, including some of the most aged individuals, as in no.

12530. This tooth perhaps should be considered as belonging to the

deciduous series, as its eruption takes place with them although it

is not replaced, and in the case of the fossil material persists along

with the permanent teeth. In the unworn condition the tooth gen-

erally consists of a prominent central portion or cusp with a narrow

ridge extending anteriorly toward a subdued cusp or style and pos-

teriorly along the buccal side of the tooth to a conspicuous enlarge-

ment or cusp. In the larger of the teeth there is also generally a small

cuspule postero-internal to the central cusp and antero-internal to

the posterior cusp, and in wear apparently unites first with the pos-

terior cusp forming a deep reentrant extending postero-externally

from the lingual surface (fig. 21, no. 12543). The pattern in many
cases is complicated by other small reentrants and grooves around

the posterior cusp and lingually between the anterior style and central

cusp.

The principal clieek teeth are well cemented and of large size with

the greatest width generally through the third premolar, occasionally

the fourth premolar is equally wide. The external styles are out-

standing but simple and in general noticeably compressed antero-

posteriorly, especially in the molar series. This is particularly true

of the mesostyles in most dentitions, except in P^ where this style may
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show one or two antero-external grooves (fig. 21, no. 12541). In
specimens where the styles are somewhat constricted inwardly the
flattened lateral surface of the style is faced sharply forward. The
concavity between the styles in many specimens is more acute in the
first two molars than in the premolars as in no. 12546 (fig. 21).

^S^i^yyoS^d^
Figure 21.—Plesippus thoshonensis Qidley. Eoamel patterns of left upper cheek teeth in
seven selected individuals arranged according to age. In the first two dentitions the pre-
molars belong to the deciduous set. U.S.N.M. nos. (from top to bottom) 12494, 12520, 12541
12643, 12576, 12546, and 12548. One-half natural size. Hagerman lake beds, upper Pliocene'.
Idaho.

48610—36 3
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The fossettes are relatively large and usually simple. The plica-

tions on the metaloph between the fossettes are commonly small

and numerous in very early stages of wear, but markedly reduced or

obliterated in moderate wear. A slight pli prefossette may persist

in some specimens in advanced wear. Moreover, a single or double

pli prefossette may persist longer in P^ than in other teeth. The
posterior fossette plications on the metaloph in some instances are

fewer and somewhat larger. A single or double pli postfossette may
persist longer than the pli prefossette, though usually an early reduc-

tion takes place as on the anterior wall of the metaloph. The pli

protoloph and pli protoconule in the anterior fossette are noticeably

developed in early wear. The pli protoloph is early reduced in the

molars but in the premolars is very persistent and may be double or

triple as in no. 11989. In P^ the protoloph unites with the anterior

style of this tooth in two places isolating a small lake (fig. 21, no.

12543), which may persist untU the tooth is moderately well worn.

The pli protoconule though not heavy is apparently the most persist-

ent plication in the anterior fossettes and can be seen in teeth of

advanced wear. It is difficult to determine whether this plication

arises from the crochet or protoconule, certainly very near the junc-

tion of the two. It may be single or double, and in a few teeth it is

found to be triple (fig. 21, no. 12576). The pli hypostyle is not well

developed in most of the specimens and like the pli protoloph is much
reduced in the molars except in some specimens in early wear where

the premolars are in the stage of eruption. In M^ a prominent

plication may arise from the posterior wall of the postfossette (fig. 21,

no. 12576 and no. 12546), but this region of M^ is very irregular and
occasionally the posterior fossette is open in advanced stages. The
pli caballin extending into the postprotoconal valley is best developed

in P^ and P^ and may be long and slender in early stages of wear but

reduced to a greater extent than the pli protoconule with moderate

wear. In many dentitions the pli caballin is only feebly developed

in the molars and perhaps early obliterated or reduced to a very

slight plication, which may persist to advanced wear.

The appearance of the protocone varies considerably \vith wear and
between teeth in the same dentition. In early wear the pattern is

sharply triangular, uniting with the protoconule after the initial

truncation of the column. The sides of the triangle are nearly straight

at first, although in some teeth the lingual wall of the column shows a

shallow groove nearly as in Equus, though generally more subdued.

Unlike Erpius this wall in many cases may be noticeably convex, as in

specimen no. 12573. With moderate wear the postero-external wall

exliibits a simple convexity. The antero-external wall in early stages

of wear is generally straight and generally remains more nearly so in

the premolars. In M' and M^ the anterior extremity approaches in
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moderate wear the "heel" seen in Equus. With progressive wear the

angles of the protocone in all teeth become more rounded, the sides

more convex or sinuous, and the isthmus of attachment widens with

the shortening of the antero-external wall. In advanced wear (fig.

21, no. 12548) the protocone column generally becomes smaller and

more rounded, and the enamel reentrant defining the anterior portion

of the column is much reduced. At this stage the fossettes are simple

and U-shaped, and the teeth more strongly resemble those in

Pliohi'p'pus.

The anteroposterior length and transverse width of the protocone

vary considerably between the teeth in the same dentition. The

width is noticeably greater in P^ and P^ than in the molars, usually

being relatively narrow in M^ The length is shortest in P- where

the column is simple with little or no portion projecting anterior to

the isthmus. The protocone increases in length posteriorly, although

P* in many dentitions shows a larger and more angular column than

in MS on account of the disparity in stage of wear between the two

teeth. In M^ the protocone reaches a length nearly half that of the

occlusal surface of the crown, and the postero-external wall is usually

more sinuous than in other teeth. The antero-external wall of this

column in M^ is commonly short and straight throughout wear and

projecting but very little anterior to the isthmus.

The hypocone is simple and tapers to nearly a point postero-

internaliy in early wear but becomes blunt with moderate attrition.

It is separated from the metaconule by a slight constriction and does

not project lingually so far as does the protocone. In the premolars

there is generallj'- a spur projecting inward from the hypostyle forming

a section of the posterior wall of the tooth. In well-advanced wear

this spur may unite with the distal portion of the hypocone, thereby

isolating a small enamel lake (fig. 21, no. 12546). This spur from the

hypostyle is absent in the first two molars of nearly every dentition,

and only rarely in very advanced wear was the hypocone observed to

unite distally with the hypostyle, except through obliteration of the

enamel reentrant between them. In M^ however, the hypostyle

commonly unites with the distal end of the hypocone rather than with

the metaconule, except where the postfossette remains open. Union

is frequently made later, in more advanced wear, with the metaconule

also, leaving a lake as in some of the premolars. Occasionally in M^
the hypostyle unites first with the metaconule (fig. 21, no. 12548), in

which case a closer resemblance is seen to other cheek teeth in the

series.

Superior deciduous dentition.—The upper milk teeth are exhibited

in 35 or more of the skulls in the collections. Stages are represented

from that in which the teeth are erupting to the period where they are

replaced by the permanent series. A large proportion of these skulls,
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however, are at a stage in which the first true molar is just erupting.

In the course of replacement Dp^ is lost at about the time M^ is in early

wear and M^ is just erupting. The central incisors are replaced ap-

parently a little earlier, at about the time M^ is commencing to wear.

Dp^ and Dp^ are replaced in order, with P* beginning to wear at about

the same time or slightly ahead of M^ The lateral milk incisors are

somewhat slower to be replaced, with P erupting at about the time

P* and M^ begin to wear, at an age probably between 4 and 5 years,

and I^ is the last to appear. The permanent canine comes in at about

the time of I^ or 1^ in the males, perhaps earlier in the females where
this tooth is much smaller.

The deciduous incisors are a little larger than in Equus grevyi, par-

ticularly in their labio-lingual width. The crowns are brachydont,

with shallow, occasionally cement-coated cups. The first incisors are

generally the heaviest and the third the shortest crowned and weakest.

The third incisor is also usually somewhat constricted transversely

near the posterior end.

The milk canine was not observed in any of the specimens, although

most of the immature skulls show either an alveolus or a roughened

area at this point. In a few instances the size of the alveolus suggests

a tooth larger than in the modern horses observed.

The three deciduous premolars (fig. 21, no. 12494 and no. 12520)

are of comparatively large size and with the anteroposterior length

relatively great. The teeth are mxoderately hypsodont but much less

so than the permanent cheek teeth. Accompanying the greater rela-

tive length of the occlusal surface the fossettes are elongate and the

protoloph is noticeably wide anterior to the prefossette. The teeth

are generally well cemented except in the fossettes where cementa-

tion is usually not complete, and in one instance (no. 13842) the

dentine was not completely developed in the cusp area. The meso-

styles on the outer walls of Dp^ and Dp* are compressed as in the

permanent teeth, but the area between the styles is more flattened

and the parastyles are relatively heavy though apparently not heavier

than in E. grevyi. The fossettes are generally simple and show a

plicate border highly variable as in the permanent teeth, with the pli

protoconule usually the best developed. The fossettes also show a

tendency to remain open. The anterior fossette in many dentitions

remains open with appreciable wear tlu'ough the postprotoconal val-

ley, especially in Dp-, with the pli protoconule projecting from the

protoloph and a highly variable pli caballin extending into the post-

protoconal valley from the crochet. The posterior fossette in Dp* is

commonly open posteriorly external to the hypostyle (fig. 21, no.

12494), and in a few instances, as in no. 12484, the postfossette in

Dp^ is open through the posthypoconal valley.
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The protocone on Dp^ and Dp^ though large is usually simple and

rounded, resembling tliis cusp in P^. In Dp* this cusp or column

appears more advanced showing a more angular antero-internal ex-

tremity, a greater anteroposterior extent, and a flatter inner wall.

With wear the protocone in each case becomes more nearly oval and

broadly connected to the protoloph.

The hypocone is small in comparison with that in the permanent

teeth, and the valley defining it posteriorly is somewhat irregular but

reduced with wear much earlier than that posterior to the protocone.

The hypostyle generally extends a strong plication lingually, and in

one or two instances the valley or reentrant posterior to the hypocone

is closed posteriorly, leaving, as in some of the permanent premolars,

an isolated lake. More commonly such an isolated lake is formed in

early wear near the anterior end of Dp^ similar to that in P^.

Mandible.—The mandibles (pis. 27, 28) vary appreciably in size

and shape, although certain features are observed that are distinc-

tive or that show an average difference from mandibles of modern

types. The portion of the jaw below the dentition is relatively deep

and heavy in young adults, and the line of the occlusal surface of the

cheek teeth is more convergent anteriorly with the general direction

of the inferior margin of the ramus. The ventral margin shows a

pronounced vascular impression anterior to the angle, which is per-

haps not so sharply deflected at this point as in E. grevyi but anterior

to this point, and centered approximately below P4 is a very marked

ventral convexity, which in most cases is distinctly more prominent

than in E. grevyi and much more so than in E. caballus. In young

individuals the inferior margin of the ramus is more nearly straight

(pi. 27, fig. 1, no. 12560). From the ventral convexity forward in

adults the lower margin of the jaw rises more rapidly than in E.

grevyi to the symphysial portion, which with the incisors is broader

and generally liigher with respect to the line of the cheek teeth. The

distance between the incisors and the cheek teeth is great though

averaging somewhat less than in E. grevyi. The portion of the fused

mandibles between the incisors and premolars is constricted dorsally

to about the extent in E. grevyi, but perhaps more abruptly so

immediately behind the canines (pi. 28).

The ascending ramus is directed backward about as in E. grevyi

with the posterior margin below the condyle nearly vertical (pi. 27,

fi-g. 2, no. 12553) with respect to the ventral plane or table surface

when resting normally. In E. caballus the anterior margin tends to

be more nearly vertical, and the posterior margin rises upward and

generally forward to the condyle. The anterior surface of the ascend-

ing^ramus appears wider in the fossil jaws than in E. grevyi and the

fossa on the upper portion of the outer surface of the ascending ramus

appears better defined than in the recent zebra and horse.
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Inferior dentition.—The lower incisors are large and broad, with

the enamel on the labial surface thicker than that on the lingual

surface and generally grooved or slightly irregular. The cup in the

first two incisors is well toward the lingual surface and is less deeply

impressed than in the upper incisors, as it is more rapidly reduced or

obliterated, particularly in Ij. In unworn Ij and I2 the inner wall

of the tooth is appreciably lower than the outer and generally uneven

or cuspate. I3 is broadly open on the lingual side and in most cases

does not exhibit a lingual stylar cusp, nor does the enamel form a cup,

although in a few instances a small cup is present.

The lower canine, lying a short distance posterior to the third

incisor, is very similar in the males to that in the upper jaw, though

perhaps a Uttle smaller. In the females the tooth is small, occasionally

absent, but generally more erect than in E. grevyi.

Pi is usually present in young specimens; associated with the milk

dentition, to which series it may weU belong. It is a small simple

conical cusp, not unlike that seen in young specimens of E. grevyi.

Unlike P' this tooth is apparently lost with the eruption of the per-

manent premolars.

The lower cheek teeth (fig. 22) are large, robust, and heavily

cemented, with little or no lateral curvature. The greatest width is

generally across the third premolar or second tooth in the series.

The pattern of the teeth though variable is rather simple and with

few or no plications on the major reentrants on the lingual side of the

teeth, except in early stages of wear. The two internal enamel

reentrants of the premolars in early wear may show an irregular

plicate condition, more noticeable in the posterior fold in which a

slight pUcation opposite the ectostyUd persists in some dentitions

to advanced wear. These Ungual loops are as extensive as in recent

Equus dentitions but are generally less compressed transversely.

The parastjdid is simple and of variable length and commonly shows

a single flexure about midway along the posterior wall, except in P2

where the development characteristic of tliis tooth is seen. In a

few instances in P3, in dentitions where the parastyhd is shortest, a

slight style is seen extending outward from the antero-external angle

of the tooth. In one case, no. 12533, this portion of the tooth appears

as if the parastylid were reversed and directed externally.

The metaconid-metastyhd columns are usually simple and rounded,

with the metastylid possibly somewhat less angular than is usual

in the Equus material observed. The groove between the columns

is generally acute but on the average much shallower or less deeply

impressed than in E. grevyi or E. caballus. In E. caballus this groove

is usually more widely open.



FOSSIL HORSE REMAINS FROM IDAHO—GAZIN 303

The entoconid and adjoining hypoconulid are simple and rounded

in moderate wear, with no significant features to distinguish them in

the fossil form.

On the outer surface the external walls of the protoconid and

hypoconid appear more convex in many of the specimens than in

E. grevyi or E. caballus, although in some dentitions flattening is

noticeable. The reentrant between the columns is shallow and acute

in the premolars though deeper and more open in the molars. The

ft

Figure 22.—Plesippus shoshonensis Oidley. Enamel patterns of left lower cheek teeth

in seven selected individuals arranged according to age. In the first two dentitions the

premolars are deciduous. U.S.N.M. nos. (from top to bottom) 12560, 12785, 12776, 12790,

12553, 12504, and 12546. One-half natural size. Hagerman lake beds, upper Pliocene,

Idaho.
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ectostylid is only slightly developed in the premolars except in early

wear and in the molars is generally feeble or absent.

With advanced wear (fig. 22, no. 12504 and no. 12546) the walls

of the outer columns become more convex, and the lingual reentrants

are reduced in extent and are more compressed. The hngual walls

of the inner columns are well rounded except for the metastylid,

which may become more acute posteriori}^. The anterior lingual fold

shows the most marked reduction with the outer median fold most
persistent. The anterior branch of the posterior hngual fold is also

retained relatively late.

The differences between m.olars and premolars of the lower denti-

tion are very noticeable, and in addition to the greater size of the

premolars the two principal enamel loops from the inner wall are

more deeply impressed and less transversely compressed than in the

molars. In the posterior reentrant the anterior wing extends almost

to the anterior loop and hngually nearly to the groove between the

metaconid and metastylid, noticeably constricting the union be-

tween these columns. In the molars the reentrant from the outer

surface between the protoconid and hypoconid extends nearly to

the groove between the metaconid and metastylid, widely separat-

ing the contiguous portions of the anterior and posterior hngual

folds. The hypoconulid is more shortened anteroposteriorly in the

premolars. In the molars this cusp reaches its maximum develop-

ment in Ms and is moderately well developed in slightly worn Mi
and Ma.

Inferior deciduous dentition.—As is true of the young skulls, a

relatively large number of the immature mandibles are in a stage of

development in which the milk premolars are in moderately early

wear with Mi just erupting, probably a httle less than a year old,

meeting death perhaps early in spring. The replacement of the

lower milk teeth is in the same order as in the upper jaw, Dii is

first to go, followed by the milk premolars in order, and Di2 as M3
erupts. Dis is replaced about the time P4 and M3 commence wear.

The lower milk incisors are simple, low crowned, and shallow

cupped. The cup in Dis is usually imperfectly formed or nearly

absent, and in a few specimens there is a small cusp or a style in

the middle or anterior portion of the embayment. In no specimen

was a milk canine observed. A small opening at about the position

of the canine might well be a foramen such as is seen in recent

immature mandibles.

The well-cemented lower deciduous premolars (fig. 22, no. 12560

and no. 12785) though hypsodont are relatively short crowned
compared to the permanent cheek teeth. The milk teeth are narrow
and relatively elongate anteroposteriorly. The columns are trans-

versely compressed and generaUy show simple or little-phcated
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enamel walls. The reentrant between the outer columns is shortest

in Dp2 and deepest in Dp4, with an ectostyUd usually best developed

in Dp2. In each dentition the metaconid increases in length antero-

posteriorly in succeeding teeth and the metastylid decreases. The

groove between these columns in most dentitions is shallow though

somewhat acute. The two Ungual reentrants are transversely com-

pressed though of considerable anteroposterior extent. A marked

feature of the milk premolars, more noticeable in the fossil material

than in recent jaws, is the development of slender styles trans-

versely along the anterior and posterior walls of the teeth (fig. 22,

no. 12560), except in relatively little worn dentitions. The para-

stylid and an antero-external style usually extend the width of the

tooth in the fossil Dpa and Dp4, and the hypoconuHd combined

with a hypostylid extends an enamel surface across the posterior

wall of Dp2 and Dps. The parastylid of Dp2 and the hypoconuHd of

Dp4 are normally extended fore and aft.

Hyoid.—Parts of the hyoid have been found associated with the

skull in several cases, and in a few the assembly is well preserved

and nearly complete (pi. 29). The stylohyal is about the length

of that in E. grevyi, as represented in two specimens, but is deeper

and more robust, particularly through the middle section. This

element is similar to that in E. caballus but less variable in size,

and the muscular or posteroventral angle is well rounded though

less attenuated than in the few recent specimens observed. Also

the process that connects with the tympanohyal is less drawn out.

The epihyals were not found in any of the specimens, and the

ceratohjT^als are not very well preserved, but these appear proportioned

about as in the Arabian horse, not so heavy as in some of the larger

domestic forms. The basihyal is moderately robust with a prominent

Ungual or glossohyal process wliich shows a more marked concavity

or groove along each side than in any recent material examined. A
single basihyal of E. grevyi shows a much shortened lingual process.

The tliyrohyal is variable in length and shows a prominent groove

along the ventromedial surface extending from the basihyal well

toward the posterior extremity. Tliis portion of the thyrohyal

examined in Equus caballus is conspicuously flattened ventrally.

Vertebrae.—The cervical series (pi. 31, fig. 1) is about as long as

in the Arabian horse, but in most cases somewhat slenderer. Com-
pared with the large zebra the neck is a little longer and relatively

perhaps a little slenderer. Except for less width across the posterior

articular surfaces, the atlas shows no significant characters dis-

tinguishing it from that of the recent horse. The neural spine of the

axis is distinctly less outstanding and less convex in the fossil form

than in either E. caballus or E. grevyi, and the width of the anterior

articular surface for the atlas is less than in E. caballus. In the
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remaining portion of the series the centra are about the length of

those in the Arabian horse; however, the length measured dorsally

over the anterior and posterior zygapophyses is relatively less,

particularly in the third, fourth, and fifth cervicals, on account of

the smaller size of the articular facets and less overlap of the zyga-

pophyses between these vertebrae than in either E. caballus or

E. grevyi. The width across the transverse processes and across the

prezygapophyses and postzygapophyses is variable but generally

less than in the Arabian horse at hand.

The dorsal vertebrae (pi. 30) show marked variation in size, in

length and robustness of the spines, and in the development of the

processes but nevertheless exhibit in the articulated series a few

characters that appear to be significant. The length of the dorsal

series is distinctly longer in mature individuals than in either the

Arabian horse or the zebra material used to compare wdth. The
individual vertebrae appear to be about the size of those in the

Arabian horse, but the centra are relatively longer, distinctly longer

than in the E. grevyi column. The spines on the average are slightly

shorter and in several instances appear more backward directed in

the anterior portion of the series than in E. caballus, and after about

the sixth or seventh vertebrae the vertebrarterial canal is usually

closed posteriorly. After the first or second dorsal the ^ddth across

the zygapophyses is noticeably less in the fossil material, in which

respect the vertebrae are like those in E. grevyi. Also, the meta-

pophyses though variable in size and shape project forward more
noticeably than in the E. caballus material at hand, and in the posterior

part of the series are slender and elongate as in E. grevyi. The
posterior portion of the dorsal series though maintaining relatively

long centra are generally not so enlarged as in the E. caballus column.

The relatively long centrum characterizing the dorsal vertebrae

is carried back in the lumbars and in most cases is noticeably slenderer

than in the E. caballus and E. grevrji material. The spines and trans-

verse processes are highly variable in length and robustness, with the

spines commonly elongate and moderately slender. The meta-

pophyses though apparently more distinct from the prezygapophyses

than in the E. caballus material are reduced posteriorly more notice-

ably than in E. grevyi. Although the individual vertebrae are

normally separate in the posterior portion of the series the last two

may be fused together (pi. 31, fig. 2), as in some recent individuals,

and in a few cases fused to the sacrum.

As in the dorsal and lumbar vertebrae the segments of the sacrum

appear relatively elongate anteroposteriorly. The mdth is variable

but across the anterior portion is a little less than in the E. caballus

material. The distance across the lateral surfaces for articulation
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•with the transverse processes of the sixth lumbar is about equal to

that in the E. grevyi skeleton, distinctly less than in the E. caballus

material.

The caudals show little of interest; however, in comparison with

recent material the neural arch is apparently completed in a greater

number of the proximal elements. In several individuals the first

one or two caudal vertebrae are fused with the sacrum (pi. 31,

fig. 2).

Sternum and ribs.—The segments of the sternum are preserved in

only a few individuals, and these are badly crushed and distorted

but apparently are not otherwise distinguishable from modern
material. A certain quantity of fragmentary material representing

sternal ribs is included in the collection, but these elements, being

essentially cartilaginous in the animal during life, are very spongy

and without significant shape.

The size of the ribs in these animals appears to have varied con-

siderablj^ between individuals. Some correspond favorably in length

and curvature with those in the E. grevyi skeleton; in other speci-

mens the ribs are larger than in the Arabian horse. Generally, how-
ever, they appear relatively broader than in either form and perhaps

more deeply grooved on the inner side and externally, although

these cavities may have been emphasized largely by crushing. The
first few ribs in most cases are shorter and heavier than in the Arabian

skeleton.

Scapula.—The scapulae vary appreciably in size but perhaps aver-

age shorter than in E. caballus. Few differences were observed in

the fossil material to distinguish it from modern forms. The glenoid

surface for articulation with the humerus appears relatively long

antercposteriorly, in part because of the forward extension of the

anteromedian portion of this surface. In E. grevyi and E. caballus

the glenoid surface appears transversely wider, Avith the inner por-

tion short anteroposteriorly and the portion external to the glenoid

notch projecting more forward of that inward from the notch. More-

over, in the fossils a heavier ridge extends from the inner half of the

glenoid surface to the coracoid process, approaching in strength the

ridge between the outer portion of the glenoid surface and the large

tuber scapulae, giving this region a wider anteroventral aspect.

A depression of varying markedness extends from the glenoid notch

to the coracoid dividing the tuberosity into two processes. An ap-

proach is seen in the development of the inner ridge between the

glenoid surface and coracoid process in E. grevyi. It is least devel-

oped in the E. caballus scapulae observed.

Humerus.—The humerus (pi. 32, figs, 3, 4; pi. 33, figs. 3, 4) cor-

responds closely in size to that in E. grevyi and is more uniform than

in E. caballus, which commonly possesses a much larger humerus.



308 PROCEEDINGS OF THE NATIONAL MUSEUM vol.83

The fossil humeri are distinctly Equus-like but show a few differences

from the modern form. The ridge between the bicipital grooves

on the anterior surface of the proximal end is distinctly less outstand-

ing (pi. 33, figs. 3, 4) and somewhat shorter longitudinally than in

Equus. The greater or lateral tuberosity projects anteriorly to a

noticeable extent although relatively not so much as in earlier horses.

The ridge external to the bicipital grooves continues distally a short

distance on the anterior surface somewhat more prominent on the

average than in Equus grevyi, and the anterior face of tliis portion

of the humerus may be somewhat narrower. The deltoid tuberosit}^

is prominent but generally not so rugged, and the rugose portion

is not developed longitudinally to the extent seen in mature E.

grevyi humeri. On the distal portion of the humerus the epicondyles

appear in most specimens to close proximally over the olecranon

or supratrochlear fossa somewhat more acutely than in the few humeri

of E. grevyi observed.

Radius and ulna.—The fused radius and ulna (pi. 32, figs. 7, 8;

pi. 33, figs. 7, 8) are about the size of those in E. grevyi, somewhat

shorter than in most E. caballus, and show little to distinguish them
from the corresponding parts of the modern forms. The olecranon

is relatively deeper fore and aft and perhaps somev/hat shorter in

length on the average, and the inner surface shows a broad excavation,,

which is much more conspicuous than in modern ulnae observed.

The shaft of the ulna is much reduced, the degree of reduction as in

the Hving horses varying from a continuous sliver to complete absence

from most of the distal half of the radius. The distal extremity of

the ulna is fused with the radius and articulates with, the cuneiform

and pisiform. The width across the articulating surfaces on the

distal end of the radius in most of the fossil specimens is less than

in the few modern radii available.

Carpus.—The proximal or radial surface of the scaphoid is strongly

flexed with the posterior portion wide and turned upward posteriorly.

The notch on the lunar side of the radial surface of the scaphoid is

deep and placed about as in specimens of E. grevyi. In E. caballus

the notch appears shallow and nearer the posterior margin. On the

external side the distal facet for the lunar appears larger in the fossil

material than in Equus. On the distal surface the confluent facets

for the trapezoid and magnum are generally somewhat constricted

anteroposteriorly at the line of contact. The inner or medial surface

usually shows a strong tubercle anteroproximally as in E. grevyi but

more prominent than in the E. caballus scaphoids observed.

The posterior concavity on the proximal surface of the lunar is

strong as in the scaphoid and shows less tendency to be convex trans-

versely than in E. caballus and forms a sharper angle with the portion.
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of the radial facet on the scaphoid side of the lunar. The posterior

extremity of the radial facet projects upward sharply.

The cuneiform varies appreciably in proportions and in size and

shape of the facets. As in other carpal elements there is very little

to distinguish it from the cuneiform in E. grevyi and E. cahallus.

The facet for the pisiform in most specimens is not so elongate as in

the few cuneiforms of E. cahallus at hand.

The pisiform corresponds closely to that in E. grevyi and E. cahallus

and in the highly variable facets shows no differences from these

forms. The posterior portion is relatively thick transversely and is

generally less expanded dorsoventrally than in the recent material.

The trapezium, as indicated by the faceting on the trapezoid, was

originally present in nearly every case. However, in the collections

the trapezium is present only in the fore feet that were disarticu-

lated in the laboratory. Their scarcity is due no

doubt to their small size, hence being overlooked in

the field. The bone is either nodular or flattened and

from the trapezoid is directed backward and toward

the outer side of the foot, presenting a convex poster-

omedian surface and a longitudinally concave surface figure 23.-p;es!ppiw

facing outward and toward the body of the carpus. skoshonensis Gi^xey.

Matthew ^^ has inadvertently shown the trapezium in T^.ljL^^llm, pos-

articulation primarily with the scaphoid in the Blanco tenor view showing

skeleton. The known Hagerman specimens vary from NatL-aLTze^Hag™-

11 to 18 mm in length, with articular facets 8 to 13 man lake beds, upper

mm long. None of these show facets for articulation
'°*'^°®'

with the second metacarpal, although such articulation probably

occurred in many individuals. In E. cahallus the trapezium is con-

sidered to be present in about half the cases, and in most of these no

articulation occurs wdth the trapezoid.

The trapezoids vary appreciably in size, particularly in the length

of the projection carrying the posterior facet for the magnum. The
facet for the trapezium is nearly always large and clearly indicated

(fig. 23). It is continuous with the large facet for the cuneiform,

although in many cases it is set off by a marked transverse constriction

of the surface. In only 3 cases out of 72 is the facet for the trapezium

absent. In these instances the smooth surface does not extend

entirely or nearly to the distal facet for the inner splint bone; how-
ever, it is not unlikely that a trapezium existed but perhaps did not

make contact with the trapezoid. In the limited Equus material at

hand only one pair of E. cahallus trapezoids showed distinct facets for

trapezia, and two of the three pairs of E. grevyi trapezoids.

The magnum is close in size to that in the large zebra or in the

Arabian horse. The surface for articulation wdth the lunar is more

ii Matthew, W. D., Quart. Rev. Biol., vol. 1, fig. 21, p. 163, 1926.
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constricted between the anterior and posterior portions than m the

modern material observed. On the distal surface the posterior por-

tion of the facet for the third metacarpal averages distinctly narrower

than in the Equus material.

Ij tilIII ill

''ifm

m-r-

anterior and

One-fourthFIGURE 2i-Plesippus shoshonensis Qidley: A, Articulated left fore foot, U.S.N.M no 13794

med'al views; B articulated right hind foot, U.S.N.M. no. 13792. anterior and lateral v.ews.

natural size. Hagerman lake beds, upper Pliocene, Idaho.

The unciform shows marked variation in the relative size and shape

of the articular facets and in the length of the process projecting

postero-internally. The facet for articulation with the cuneiform in



FOSSIL HORSE REMAINS FROM IDAHO—GAZIN 311

many specimens is relatively narrow and slightly more concave trans-

versely than in E. caballus or E, grevyi, although in other specimens

the difference is not apparent. The proportion of the distal surface

resting on the external splint varies appreciably but in a number of

specimens appears somewhat smaller than in the few unciforms of

Equus at hand.

Metacarpus.—The third metacarpals (fig. 24, A) are remarkably

uniform in size over a large number of specimens, the extremes differ-

ing about 23 mm in length. The bone is near in size to that of

E. grevyi, but with the extremities shghtly narrower in most of the

specimens. The third metacarpal in E. caballus shows a far greater

range in size between individuals and the distal portion is relatively

much wider and thicker than in the fossils. Also the distal articu-

lating surface extends farther up the posterior surface than in the

fossil.

The second and fourth metacarpals or spUnt bones appear rela-

tively heavy and average somewhat greater in length than in E. grevyi

and E. caballus. The distal extremity in many is flattened and ex-

panded but perhaps not enlarged to the extent seen in some recent

horses.

A fifth metacarpal has been observed in only one specimen, and in

this case it was smaller than the trapezium that was also present.

The bone is nodular in shape and about 11.5 mm long, with a small

facet on one side. The proximal end of the fourth metacarpal in this

individual is relatively short anteroposteriorly, with the faceted

proximal surface carried a very short distance down the posterior

surface, presumably for the fifth metacarpal. The vestigial fifth

metacarpal if originally present in a larger number of individuals,

left no certain indication on either the fourth metacarpal or unciform

of its more general occurrence. It is rarely found in Equus.

The proximal sesamoids articulating with the posterior portion of

the distal articulating surface are variable in size but relatively

narrower than in E. caballus and possibly than in E. grevyi.

Anterior phalanges.—The first two phalanges (fig. 24, A) of the fore

foot, though not so much shorter than in E. caballus, are very much
narrower. The terminal phalanx or hoof is considerably smaller than

in an average horse, and the anterior surface is more steeply inclined.

The phalanges compare favorably with those in the zebra, although

the proximal end of the first phalanx is somewhat deeper antero-

posteriorly.

Innominate bone.'—The pelvic girdle shows considerable variation

in size and proportions between individuals due in part to age difi'er-

ences and in a large measure to sex dimorpliism. Other than perhaps

a smaller average size no significant dift'erences were detected to dis-

tinguish the pelvis from that in modern horses.
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Femur.—The length of the femur corresponds to that in E. grevyi

or moderate-sized individuals of E. cahallus, but the extremities appear

somewhat slenderer on the average (pi. 32, figs. 1, 2; pi. 33, figs. 1, 2).

The width of the proximal end across the head and anterior portion

of the greater trochanter is generally less, and the neck below the

head may be more constricted anteroposteriorly. Between the lesser

trochanter and the third trochanter the anterior face of the shaft is

commonly narrower or less flattened anteriorly, although not in every

case. On the distal end of the femur the distance between the epi-

condyles averages less and the articular surfaces of the condyles are

slightly narrower. The distance from the anterior surface of the troch-

lea to the posterior surfaces of the condyles is also somewhat less in

most specimens than in E. grevyi or E. cahallus. It is possible that

most of these differences and many of those in other parts of the

skeleton would disappear were a larger series of modern skeletons

available ; however, it is hkely that in many cases an average difference

would be maintained.

The patellae do not exhibit any characters of special interest and

apparently do not differ in any important respect from those in

Equus.

Tibia andfibula.—The tibia (pi. 32, figs. 5, 6; pi. 33, figs. 5, 6) is of

moderate size, and, as observed in the femur, the proximal and distal

portions are slightly less in diameter than in a large zebra or an Arabian

horse. The articular facets average smaller than in the available

modern tibiae of about the same length. The cnemial crest appears

prominent and rugged as in modern forms.

In the few fibulae (see figs. 5 and 6 of pis. 32 and 33) preserved it

appears, as observed by Matthew in the Blanco material, that

reduction has progressed to a greater extent than in modern Equus.

The fibula tapers abruptly and where complete is found to terminate

at 7 or 8 cm, or a small fraction of the length of the tibia, whereas in

the Equus skeletons observed the fibula extends about halfway down
the tibia, or somewhat farther.

Tarsus.—The astragalus is surprisingly conservative in form al-

though it shows a range in size variation. Astragali in E. grevyi and

E. cahallus correspond closely in detail to those in the fossil form and

show no important differences other than perhaps a somewhat greater

backward extent of the proximal portions of the trochlear ridges, and

a greater size range in the E. cahallus material.

The calcaneum is about as large as in E. grevyi or an Arabian horse

and shows little to distinguish it from Equus. The sustentaculum is

less prominent than in the Arabian horse, and the long axis of the

sustentacular facet is more nearly parallel to the vertical axial plane.

In the specimen of an Arabian horse the sustentacular facet in both
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the astragalus and calcaneum is directed downward and more inward

than in the fossil material. In other Equus specimens the inward

projection of this facet is not so pronounced.

The posterior margin of the navicular in many cases is more

deeply notched than in the E. grevyi material, noticeably in the

outline of the facet for the astragalus as this surface extends well

out onto the postero-iuternal prominence. On the distal surface the

smaller facets are irregular in size and shape and may or may not be

confluent with the larger facet for the external cuneiform.

The fused internal and middle cuneiforms present an irregular

shape and vary in size among individuals. The anterior and posterior

portions of the proximal facet for the navicular may be broadly con-

fluent or nearly separate. On the distal surface the facets for the

second metatarsal may be distinct or meet at a sharp angle. The size

of the facet for the third metatarsal is variable though generally small.

No persistent differences were observed in comparison with modern

material. In one of the fossil skeletons the internal and middle cunei-

forms were found separated, as was also observed in one of the recent

individuals of E. caballus.

On the external cuneiforms the proximal facets for the navicular

are commonly separated but those on the distal surface for the third

metatarsal are generally continuous between the anterior and poste-

rior portions. In nearly every specimen the external cuneiform shows

a facet postero-internally for articulation with the second metatarsal.

In Equus caballus articulation between these bones is much less com-

mon, and none of the material at hand shows evidence of it, although

two of the three observed pairs of ectocuneiform bones belonging to

E. grevyi show facets for the inner splint.

On the proximal surface of the cuboid the width anteriorly across

the facets for the astragalus and calcaneum appears narrower in

much of the material, and the surface is perhaps more convex trans-

versely than in the E. caballus material at hand. Also, the posterior

portion of the facet for the calcaneum is not directed inward so notice-

ably in most of the fossils. On the distal surface the facet for the

fourth metacarpal though varying appreciably in size is almost always

undivided. The few E. caballus cuboids observed show the facet for

fourth metacarpal divided and with the posterior segment distinctly

small. The cuboids in the E. grevyi material more closely correspond

to those in the fossil form.

Metatarsus.—The third metatarsals (fig. 24, B), as in the case of the

third metacarpals, show a certain uniformity and correspond nearly in

size to that in E. grevyi. The extremes of length differ by about 20

mm. The size range is far less than in E. caballus, and the distal artic-

ular surface is relatively much narrower transversely and does not

extend so far up the posterior surface as in the specimens of that



314 PROCEEDINGS OF THE NATIONAL MUSEUM vol.83

species examined. The distal portion, however, appears relatively

deep anteroposteriorly as compared with E. grevyi. The distal portion

is deep relative to its width in comparison with E. caballus, although

the keel is less outstanding.

The sphnt bones are robust proximally, particularly the outer,

and the length where complete is variable but apparently averaging

somewhat longer than in recent material. They taper or flatten dis-

tally and may be slightly expanded at the end but the enlargement is

not so pronounced as in some recent horses. The second metatarsal

usually shows a facet of variable size for articulation with the external

cuneiform.

The proximal sesamoids articulating with the distal surface of the

third metatarsal are smaller than in the front foot, and as in the latter

are relatively narrower than in E. caballus.

Posterior phalanges.—The phalanges of the hind foot (fig. 24, B), as

in the fore foot, are much narrower than in E. caballus and more
closely approach the proportions seen in E. grevyi. There is little

difficulty in distinguishing between phalanges of the fore and hind

foot of one individual but with isolated toe bones identification is often

uncertain. The first phalanx of the hind foot is a little shorter, the

proximal end a little heavier, and the distal end narrower. The second

phalanx is narrower and perhaps a little longer. The hoof is some-

what narrower, and the anterior margin though not pointed is less

rounded than in the fore foot. The right and left sides may be dis-

tinguished by the slight asymmetry of the elements, very readily

in the first phalanx but not so easily in the distal element.
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1. ". .' A
. : /' ( •'ipputt (luarry and fossil-bearing beds to the south as seen from the desert rim near llagerman,

Idaho
2. View of the quarry during removal of plaster-encased blocks of P/esippiis bones. Material can be seen

in place in right foreground.
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Plesippus shoshonensis.

Skull and inundible, type specimen, U.S.N.M. no. U'JSO: 1, Dorsal view; 2, lateral view. About two-

elevenths natural size, llagerman lake beds, upper Pliocene, Idaho.
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PLESIPPUS SHOSHONENSIS.
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PLESIPPUS SHOSHONENSIS.

Skull (immature), I'.S.X.M. no. 12494: 1, Dorsal view; 2, lateral view; 3, palatal view. About one-fifth

iiattiral .size. Ilafrerman lake beds, ui)i)er riioceue, Maho.
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PLESIPPUS SHOSHONENSIS

Mandibles: 1, U.S.N.M. no. 12560 (immature); 2, U.S.N.M. no. 12553; 3. U.S.X.M. no. 12573. Lateral

views. About one-fifth natural size. Hagerman lake beds, upper Pliocene, Idaho.
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PLESIPPUS SHOSHONENSIS.
Maniiibk's; 1, I'.S.N.M. no. 12560 (immature); 2, U.S.N.M. no. 12553; 3, U.S.N'.M. no. 12573. Occlusal

view.s. About one-flfth natural size. Hagerman lake beds, upper Pliocene, Idaho.
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PLESIPPUS SHOSHONENSIS.

Limb bones: 1. Foiiiur, I'.S.X.M. no. 13795; 2, fenuir, U.S.N.M. no. 13815; 3, humerus. r.S.N.M. no. 13795;

4, humerus, U.rf.X.M. no. 13814; 5, tibia and fibula, U.S.N.M. no. 13795; 6, tibia and fibula, U.S.N.M.

no. 13791; 7, radius and ulna, U.S.N.M. no. 13795; 8, radius and ulna, U.S.N.M. no. 13791. Views of

humerus are posterior; all others are anterior. All about one-sixth natural size. Hagerman lake beds,

upper Pliocene, Idaho.
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PLESIPPUS SHOSHONENSIS.
Limb bones: 1, Femur, U.S.N.M. no. 1379.5; 2, femur, U.S.N.M. 13815; 3, humerus, U.S.N.M. no. 13795;

4, humerus, U.S.N.M. 13814; 5, tibia and fibula, U.S.N.M. no. 13795; 6, tibia and fibula, U.S.N.M. no.

13791; 7, radius and ulna, U.S.N.M. no. 13795; 8. radius and ulna, U.S.N.M. no. 13791. All lateral views
All about one-sixth natural size. Hagerman lake beds, upper Pliocene, Idaho.
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A NEW GENUS .AND SPECIES OF TREMATODE FROM THE
LITTLE BROWN BAT AND A KEY TO THE GENERA OF
PLEUROGENETINAE

By Ralph W. Macy
College of Si. Thomas, Si. Paul, Minn.

Among the intestinal parasites of a little brown bat {Myotis

lucifugus), collected on February 12, 1934, at St. Peter, Minn., by

Gustav Swanson, were 11 specimens of a hitherto undescribed

trematode, which was found to belong to a new species of a new genus

of Lecithodendriidae. Although the species appears to be more

closely related to the members of the Pleurogenetinae than to those of

any other group, it can not be referred to any of the existing genera of

that subfamily.

GLYPTOPORUS, new genus

Diagnosis.—Pleurogenetinae: Suckers subequal; testes entire,

situated at level of ventral sucker; intestinal ceca short, reaching

only to testes; cirrus sac large, mostly lateral and anterior to ventral

sucker; genital pore anterior to ventral sucker and slightly to left of

median line of body. Seminal receptacle present. Ovary entire,

pre-equatorial, and on opposite side of acetabulum to cirrus sac.

Vitellaria pretesticular, follicles large and filhng region between ceca

and oral sucker, with tendency toward a single field. Uterus filling

large portion of body. Excretory vesicle V-shaped.

Genotype.—Glyptoporus noctophilus, new species.

This genus may be distinguished from other genera in the subfamily

as shown in the key (p. 323).

49207—36 321
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GLYPTOPORUS NOCTOPHILUS, new species

VOL. 83

Specific diagnosis.—Body elliptical, posterior extremity sometimes

attemiate, 0.45 (0.48, 0.53) ^ mm long and 0.32 (0.29, 0.38) mm wide.

Cuticula without spines. Oral sucker subterminal, 0.075 (0.066,

0.08) nmi long and 0.097 (0.088, 0.09) mm wide. Pharynx 0.03

(0.03) mm long and 0.04 (0.039) mm wide. Esophagus evidently

very short (possibly absent). Intestinal ceca short, simple, extend-

FcQCRE 25.—Olyptoporus noclophUus, new genus, new species: Dorsal aspect, camera lucida. cit, Vitel -

laria; c, cecum; op, ovary; sr, seminal receptacle.

ing laterally to anterior margins of testes. Ventral sucker 0.07

(0.07, 0.073) mm long and 0.076 (0.08, 0.078) mm wide, pre-equatorial.

Testes ovate to pyramidal, average length 0.066 (0.066, 0.057) mm,
average width 0.062 (0.049, 0.049) mm, placed near body margins

and at level of ventral sucker. Cirrus sac large, usually about a

third as long as entire body, length 0.153 (0.156, 0.145) mm (distance

between extreme anterior and posterior levels rather than actual

total length), width 0.056 (0.066, 0.063) mm, mostly anterior and

lateral to ventral sucker, strongly recurved. Seminal vesicle volumi-

nous, much convoluted, and ending in a narrow ejaculatory duct.

Genital pore anterior to ventral sucker and shghtly lateral to mid

line of body, closer to ventral sucker than to pharynx. Region

' The first measurement given is of the type; the ne.xt two ars of the paratypes.
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immediately surrounding genital pore with minute radiating lines,

thus resembling a small genital sucker. This character, however, is

more evident in some examples than in others. Ovary oval to

pyriform, entire, 0.071 (0.06 0.082) mm long and 0.072 (0.06, 0.063)

mm wide, situated on right side of mid line of body and at level of

ventral sucker and testes. Seminal receptacle posterior to ventral

sucker, 0.035 (0.034) mm in diameter. Vitellaria consisting of coarse

follicles, fields reaching from testes to oral sucker, arranged either in

slightly separated bilateral groups or in a single field entirely across

the body dorsal to the pharynx. Uterus extensive, filling posterior

two-thirds of body. Eggs 0.018 to 0.02 mm long and 0.011 to 0.012

mm wide. Excretory bladder V-shaped.

Host.—MyOtis lucifugus (LeConte).

Location.—Intestine.

Locality.—St. Peter, Minn.

Specimens.—Type, U.S.N.M. no. 8947; paratypes in author's

collection.

KEY TO THE GENERA OF PLEUROGENETINAE

1

.

Ceca long, uterus usually both post- and pre-acetabular 2

Ceca short, uterus postacetabular 4

2. Genital pore marginal and pre-acetabular Pleurogenes Looss (1896)'

Genital pore at side of acetabulum 3

Genital pore somewhat lateral, pre-acetabular.

Loxogenes, in part (see KruU, 1933)

3. Cirrus sac club-shaped, extending around acetabulum; acetabulum twice as

large as oral sucker Parabascus Looss (1907)

Cirrus sac oval; suckers subequal Postorchigenes Tubangui (1928)

4. Genital pore marginal 5

Genital pore not marginal 8

5. Genital pore pretesticular 7

Genital pore posttesticular 6

6. Genital pore pre-acetabular Prosotocus Looss (1899)

Genital pore postacetabular Brandesia Stossich (1899)

7. Ovary postacetabular Cryptotrema Ozaki (1926)

Ovary pre-acetabular Pleurogenoides Travassos (1921b)

8. Genital pore lateral to acetabulum Limatulum. Travassos (1921b)

Genital pore not lateral to acetabulum 9

9. Genital pore at posterior tip of pharynx and not in vicinity of acetabulum,

Phaneropsolus Looss (1899)

Genital pore closer to acetabulum than to pharynx 10

10. Acetabulum equatorial or postequatorial.

Loxogenes, in part, Stafford (1905)

Acetabulum pre-equatorial 11

11. Testes and ovary lobed; ovary on same side of acetabulum as cirrus sac.

Mosesia Travassos (1928)

Testes and ovary entire; ovary on opposite side of acetabulum to cirrus sac.

Qlyptoporus, new genus

The long ceca of Loxogenes bicolor Krull (1933) appear to me to be

sufficiently unique in this group to require a division of the genus on

that character.
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The extensive collections made by the United States Bureau of

Fisheries steamer Albatross in the northwestern Pacific during the

cruise of 1906 contain several new species of cottid fishes, two of

which are herein described. The drawings for the plate were made
by the late William Sackston Atkinson under the direction of the

late Dr. Charles Henry Gilbert. The text figures of scales were

drawn by me. I am greatly indebted to Dr. George S. Myers, of

the United States National Museum, for detailed information con-

cerning the type and only known specimen of Stlengis osensis.

In their review of the Cottidae of Japan, Jordan and Starks ^

described two rather closely related species under the names Stlengis

osensis and Schmidtia misakia. The two new genera to which these

fishes were allocated were distinguished from each other by the

character of the squamation alone, there being three longitudinal

scale bands in Stlengis and one in Schmidtia. Stlengis distoechus, the

new species described below, is an intermediate form having two

bands of scales.

While the three fishes show marked differences in squamation, the

strong tendency to reduce and modify scales, which is expressed by

i.Proc. U. S. Nat. Mus., vol. 27, pp. 231-335, 43 figs., 1904.

48692—36 325
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the bewildering variation in this regard throughout the entire family,

lessens the apparent evolutionary significance of changes in these

structures. Stlengis osensis, with its three bands of scales, approxi-

mates most closely the hypothetical, completely scaled, ancestral

type. The dift'erences that have occurred in the squamation of the

other two species have been loss variations of a type that may occur

readily and are of comparatively minor importance. Indeed, in the

course of extensive studies on the Cottidae, I have found several

instances where such loss variations result in striking reductions of

scaled areas with the increase in age of the individual. Ortlionopias

triads Starks and Mann and Clinocottus analis (Girard) present

excellent examples.

In spite of the marked differences in squamation, the many simi-

larities of the three species point to their rather close relationship

and indicate that they form a circumscribed evolutionary line com-

parable in all respects to such genera as Icelus, Alyoxocephalus , and

Gymnocanthus. It seems advisable, therefore, to group these three

fishes together in the single genus Stlengis.

Genus STLENGIS Jordan and Starks

Stlengis Jordan and Starks, Proc. U. S. Nat. Mus., vol. 27, p. 236, 1904.

Schmidtia Jordan and Starks, ibid., p. 237.

Schmidtina Jordan and Starks, ibid., p. 961.

Genotype.—Stlengis osensis Jordan and Starks.

Diagnosis.—Dorsal and ventral body profiles forming almost

straight lines from anterior end of first dorsal (deepest point of body)

to caudal peduncle but bulging slightly under each of the median fins.

Head markedly depressed, its width at base of upper preopercular

spines much greater than depth at same point. Jaws about equal;

maxillary extending to or shghtly beyond middle of pupil, its pos-

terior width exceeding that of narrow suborbitals. Anterior nostrils

in short tubes; posterior nostrils with borders little if any elevated,

difficult to distinguish from mucous pores. Orbit large, its diameter

greater than length of snout. Interorbital space flat or shghtly

convex; top of head gently concave, with a pair of low, rounded,

parieto-extrascapular elevations at the posterior border of the shallow

depression. Nasal spines sharp, shghtly curved, their length equal

to a little more than 0.5 posterior width of maxillary. Preopercle

armed with 4 spines, the upper one long, extending to or very slightly

beyond subopercular margin, with a simple or bifid tip and 3 to 5

recurved barbs along its upper margin; lower preopercular spines

simple, about as long as barbs of antlerlike spine; the upper one of

these simple spines directed backward, the middle one backward

and downward, the lower one downward and forward. A minute

spinous point at lower angle of subopercle and another at posterior
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angle of interopercle; these spines frequently difficult to see but

readily located by touch in alcoholic specimens. No other spines

on head. Pores of head well developed; those on suborbitals divided

into two almost equally prominent series bordering the suborbital

chain dorsally and ventrally; anterior pore of the mandibular series

unpaired, opening on the median ventral surface of the symphysis.

Gill membranes broadly united, free from isthmus. Brancliiostegals

6. Teeth in moderately broad, vilKform bands on premaxillaries,

dentaries, vomer, and palatines. No slit behind the last gill. Gill

rakers in the form of short tubercles.

Origin of first dorsal directly over or very sUghtly behind dorsal

end of gill opening; first two spines with a,pproximate bases. Second

dorsal separated from first by a narrow but definite interspace.

Origin of anal under f.rst, second, or third dorsal ray. Pectorals

extending to perpendicular from first or second anal ray. Pelvic

base very shghtly behind lower end of pectoral base; fin of 1 spine

and 2 rays, the inner one the longer. Caudal sUghtly roimded.

Anus in front of anal origin at a distance about equal to diameter

of pupil, located just anterior to a, very small, bluntly conical, genital

papilla. Sides of body with 1, 2, or 3 longitudinal bands of large

ctenoid scales, each band only one scale in width. No cirri present.

Remarks.—It is difiicult to estimate the exact degree of relation-

ship of the three fishes comprising this genus. However, the fact

that Stlengis misakia has progressed farthest in the reduction of

scales, and that in tliis species the pores of the lateral line system on

the head have remained small and those of the mandibular series

becom.e encircled by small supernumerary openings, wliile in the

other two species they have become markedly enlarged and remained

simple, indicates that 8. misakia is the most isolated form. While

this species was probably the first to spUt from the ancestral stock,

the pronounced differences occurring in the other two species suggest

that they were derived from a branching of the primitive line soon

after the splitting off of S. misakia.

The preopercular armature, the ventral fins, and the structure of

the scales indicate that this genus is most closely related to Icelinus

Jordan, of the western coast of North America.

KEY TO THE KNOWN SPECIES OF THE GENUS STLENGIS

a'. Sides of body armed with a single band of scales; main pores

of mandibular series surrounded by small supernumerary
openings misakia

a^. Sides of body armed with 2 or 3 bands of scales; pores of mandi-
bular series simple.

6'. Sides of body with 2 bands of scales; anal fin with 10 or 11

rays distoechus
h". Sides of body with 3 bands of scales; anal fin with 14 rays osensis
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STLENGIS OSENSIS Jordan and Starks

Stlengis osensis Jordan and Starks, Proc. U. S. Nat. Mus., vol. 27, p. 236, fig.

1, 1904; Bull. U. S. Fish Comm., vol. 22, p. 590, fig., 1902 (1904).—Jordan,

Tanaka, and Snyder, Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 33, p. 255,

fig. 189, 1913.

Diagnosis.—Orbit 3.0 in head. Pores of head large and promi-

nent, those of mandibular series simple. Dorsal VIII, 15; anal 14;

pectorals 20. Sides of body with 3 longitudinal bands of strongly

ctenoid scales; the dorsal band extends from level of sixth dorsal

spine to caudal base and contains 27 scales; the middle band, follow-

ing the lateral line, extends to just beyond end of second dorsal and

contains 27 scales; the ventral band extends from just anterior to

anal origin to caudal base and contains 24 to 25 scales.

Unfortunately the values given in the type description for the fin

ray and scale counts are in error. The figure is correct with regard

to these structures.

STLENGIS DISTOECHUS,2 new species

Figure 26; Plate 34, A

Diagnosis.—Orbit 2.6 (2.5-2.6) in head. Pores of head large

and prominent, those of mandibular series simple. Dorsal VIII

(VIII-IX), 16 (16-17); anal 11 (10-11); pectorals 17 (16-18). Sides

of body with 2 bands of ctenoid scales; the dorsal band extends from

level of fifth or sixth dorsal spine to near base of upper caudal rays

and contains 26 (23-28) scales; the band along lateral line extends to

caudal base and contains 36 (34-37) scales.

Body sUghtly depressed anteriorly, slightly compressed posteriorly

;

distance from origin of first dorsal to pelvic base 2.1 (2.0-2.1) in

head; width at upper end of pectoral base 2.0 (1.9-2.0) in head. Least

depth of caudal peduncle 2.3 (2.2-2.4) in orbit.

Head 2.9 (2.8-2.9) in standard length; snout short, 2.0 (1.9-2.1) in

orbit, forming an angle of 133° (129°-139°) with frontoparietal

region, of 67° (60°-72°) with chin. Maxillary extending slightly

beyond middle of pupil. Eye large, diameter of orbit 2.6 (2.5-2.6) in

head. Interorbital width about equal to width of suborbitals.

Upper preopercular spine with a simple or bifid tip and 3 or 4 re-

curved barbs along its upper margin. The variation in the tip of the

spine, together with the well-known facts of spine development in

other genera, leaves no doubt that the number of barbs is a function

of age. The three lower preopercular spines are all simple except

in one specimen, where the middle one is narrowly bifid on both sides.

Pores of head large, 3 prominent ones along dorsal border of suborbi-

tals between anterior margin of orbit and base of suborbital stay;

pores of mandibular series simple, without circlet of supernumerary

openings.

• From iiffToixoi, two-rowed.
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Base of first dorsal 2.3 (2.0-2.5) in head; fin of 8 (8-9) spines; first

spine 1.5 (1.3-1.7) in fourth or fifth spine, which is longest, being 2.6

(2.3-3.0) in head. Base of second dorsal 1.1 (1.0-1.1) in head; fin

of 16 (16-17) rays; first ray 1.9 (1.5-2.3) in sixth ray, which is longest,

being 2.0 (1.9-2.1) in head. Anal origui under second or third

dorsal ra}'', its posterior end under fourth ray from end of second dor-

sal; base of fin 1.5 (1.4-1.6) in head; fin of 11 (10-12) rays; first

ray 1.8 (1.6-1.9) in sixth or seventh ray, which is longest, being 2.8

(2.6-2.9) in head. Pectoral base 3.1 (3.0-3.3) in head; fin of 17

(16-18) rays; longest ray 1.4 (1.4-1.5) in head. Pelvics extending

to or slightly beyond anus, their length 1.7 (1.7-1.9) in head. Caudal

with 8 (8-9) split rays; length of fin 1.4 (1.3-1.4) in head.

A single series of 26 (23-28) large scales forming a band along

base of dorsal fins, having its origin under fifth or sixth dorsal spine

and extending on the dorsal surface of the caudal peduncle to or

almost to base of upper caudal rays. Each of these scales in the form

of a roughly oval, deeply embedded plate from which rises another

smaller strongly ctenoid plate inclined posteriorly. Lateral line

armed with 36 (34-37) deeply embedded scales in the form of short

tubes, their free posterior margins strongly ctenoid.

Table 1.

—

Measurements of Stlengis distoechus

Measurement Percent of standard
length

Origin of first dorsal to pelvic base

Origin of second dorsal to anal origin

Least depth of caudal peduncle

Distance between dorsal ends of pectorals

Head (snout to tip of subopercular flap)

Diameter of orbit

Snout (tip of premaxillaries to edge of orbit)

Maxillary (from median line just above upper lip)

Snout to origin of first dorsal

Base of first dorsal (from first to last spine)

Snout to origin of second dorsal

Base of second dorsal

Snout to anal origin

Base of anal

Snout to dorsal end of pectoral base

Snout to ventral end of pectoral base

Width of pectoral base

Length of pectoral (longest ray)

Snout to pelvic base

Length of pelvics

Length of caudal

Snout to anus .

17.2
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The color of all the specimens has bleached out during their quarter

of a century in alcohol to a pale brownish yellow. The dorsal, anal,

and pectoral fins show faint indications of darker markings, while the

pelvics and lower rays of the pectorals seem to have been silvery white.

Holotype.—U.S.N.M. no. 94728, 52 mm in standard length, 65 mm
in total length; from Albatross station 4968, off the coast of Waka-
yama, Japan, lat. 33°24'50" N., long. 135°38'40" E., in 253 fathoms.

Paratypes.—U.S.N.M. no. 94729, 3 specimens, 48.5-51.5 mm in

standard length; from the same station. Nat. Hist. Mus. Stanford

Univ. no. 28727, 1 specimen, 50.5 mm in standard length; from the

same station.

Figure 26.

—

Stlengis distoechus, new species; a. External, and 6, internal view of lateral line scale; c, scale

from dorsal band.

STLENGIS MISAKIA (Jordan and Starks)

Schmidtia misakia Jordan and Starks, Proc. U. S. Nat. Mus., vol. 27, p. 237,

fig. 2, 1904.

Schmidtina misakia Jordan and Starks, Proc. U. S. Nat. Mus., vol. 27, p. 961,

1904; Bull. U. S. Fish Comm., vol. 22, p. 590, fig., 1902 (1904).—Jordan,

Tanaka, and Snyder, Journ. Coll. Sci. Imp. Univ. Tokyo, vol. 33, p. 255,

fig. 190, 1913.

Diagnosis.—Orbit 3.1 (3.0-3.4) in head. Pores of head moderate

in size; the main ones of the mandibular series surrounded by a circlet

of small supernumerary openings. Dorsal IX (IX-XI), 16 (15-17);

Anal 13 (12-14); Pectoral 17 (15-18). Lateral line armed v/ith 36

(36-37) scales, the scale band extending to base of caudal fin. No
other scales present.

ASTROCOTTUS,^ new genus

Genotype.—Astrocottus leprops, new species.

Diagnosis.—Preopercle armed with 3 short simple spines. Gill

membranes broadly united, free from isthmus. Branchiostegals 6.

Teeth in broad villifonn bands on premaxillaries, dentaries, and

' From daTpov, constellation + Cottus,
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vomer; none on palatines. No slit behind last gill. Gill rakers in

form of short tubercles. Anal fin longer than second dorsal; pelvics

I, 3. Head and body almost completely covered with strongly

ctenoid scales.

This monotypic genus appears to be quite isolated. In some re-

spects it resembles Ricuzenius Jordan and Starks, in others Stelgistrum

Jordan and Starks; but in each case the relationship is remote.

ASTKOCOTTUS LEPROPS,* new species

Figure 27; Plate 34, B

Diagnosis.—Body depressed throughout, deepest at base of pelvics,

the distance from origin of first dorsal to pelvic base 1.9 in head,

width at dorsal end of pectoral base 1.6 in head. Ventral body con-

tour practically straight, dorsal contour forming an even gently convex

Figure 27.—Astrocottus leprops, new genus, new species: a, External, and 6, internal view of lateral line

scale: c, scales from dorsal part of body.

curve from deepest point to very slender caudal peduncle, the least

depth of which is 2.7 in orbit.

Head 3.3 in standard length; snout 1.2 in orbit, moderately steep,

forming an angle of about 65° with chin. Lower jaw slightly shorter

than upper, barely included; maxillary reaching slightly beyond

anterior margin of pupil. Anterior and posterior nostrils both in

short heavy tubes about equal in length to nasal spines. Size of eye

moderate, diameter of orbit 3.2 in head. Suborbital wddth moderate,

3.0 in orbit. Interorbital space flat, narrow, about 2.0 in posterior

width of maxillary. Top of head gently concave. Nasal spines

small, their length equal to 0.5 interorbital space. Three simple

preopercular spines, all very short; the upper one slightly curved

upward; the middle one broad and triangular; the lower one a simple

obtuse expansion of the preopercular border. No other spines on

head. Pores of head inconspicuous; those of suborbital series in a

fairly definite row along the ventral margin, with small supernumerary

pores just above; a wide band of numerous small pores on preopercle

* From Xeirpoj, scaly + w^, face.
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with a large pore on the margm below each spine; mandibular series

made up of groups of small irregularly placed pores; the anterior one

on the median line of the symphysis large, simple, and unpaired.

Origin of first dorsal very slightly behind a perpendicular from the

posterior end of subopercle ("opercular flap"); base of fin 1.6 in head;

fin of 10 spines, the first two with approximate bases; first spine 1.8

in fourth spine, which is longest, being 2.2 in head.^ Second dorsal

separated from first by an interspace about equal to diameter of pupil

;

its posterior end over base of tliird ray from end of anal; base of fin

3.0 in standard length; fin of 15 rays; first ray 1.2 in fifth ray, which

is longest, being 2.2 in head. Origin of anal about under origin of

second dorsal, base of fiji 2.7 in standard length; fin of 17 rays; first

ray 1.2 in middle rays, the fourth to thirteenth rays subequal and

longest, being 2.9 in head. Pectoral base 2.7 in head; fin of 20 rays;

longest ray 1.1 in head, extending to level of third anal ray. Base of

pelvics beliind lower end of pectoral base at a distance about equal

to diameter of pupil; middle ray longest, outer ray shortest; length of

fin 2.6 in head, extending about 0.5 distance to anal origin. Caudal

truncate; with 9 split rays; its length 1.4 in head. Anus in front of

anal origm at a distance 1.5 in diameter of orbit; located just anterior

to the base of a short, heavy, bluntly conical genital papilla, which is

depressed in an abrupt pit extending 0.5 distance to anal origin.

Head and body almost completely scaled; many small scales occur-

ring on anterior, dorsal, and posterior portions of eyeball. Small

naked areas surround the anterior nostrils, others occur between nasal

spines and posterior nostrils. Lips, chin, lower half of suborbitals,

interopercle, lower portion of preopercle and subopercle, and branch-

iostegal membranes naked. A narrow naked strip surrounds the

dorsal fins and extends along the dorsal surface of the caudal peduncle.

A similar naked strip occurs ventrally, extending from just anterior to

pelvic base to base of caudal fin. The portion of the body below the

lateral line, which is covered by the pectoral fins, is naked; this area

is separated from the ventral one by a narrow band of scales. The
general body scales are in the form of more or less oval, deeply

embedded plates from which arise V-shaped or semicircular ctenoid

ridges inclined posteriorly. The scales above the lateral line are very

irregular in size and position. Below the lateral line the arrangement

is more regular, with a tendency toward imbricated rows, larger scales

occurring near the lateral line, smaller ones ventrally. Lateral line

armed with 34 large scales, each in the form of a short tube with large

dorsal and ventroposterior expansions, the outer arch of the tube

with a strongly ctenoid dorsal ridge and posterior margin. A long

' Additional specimens of this species, recently discovered in the unworked collections of Stanford Univer-

sity, show that the first two dorsal spines are entirely detached from the rest of the fin. Both the artist

and I had mistaken the lack of membrane between the second and tliird spines of the type specimen for a

tear in the fln. The membrane between these spines is, however, normally absent, and the figure errs in

this respect.
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slender cirrus, its length about equal to diameter of pupil, at upper

posterior margin of each orbit ; a pair of similar cirri on top of head in

line with the supraorbital cirri and just anterior to dorsal end of gUl

opening.

Table 2.

—

Measurements of the holotype of Astrocottus ]eprops

Measurement

Standard length

Total length

Origin of first dorsal to pelvic base

Origin of second dorsal to anal origin

Least depth of caudal peduncle

Distance between dorsal ends of pectoral bases

Head
Diameter of orbit

Snout.

Maxillary

Snout to origin of first dorsal

Base of first dorsal

Snout to origin of second dorsal

Base of second dorsal _

Snout to anal origin

Base of anal

Snout to dorsal end of pectoral base

Snout to ventral end of pectoral base

Width of pectoral base

Length of pectoral

Snout to pelvic base

Length of pelvics

Length of caudal

Snout to anus

Mm

48.0

58. 4

7.7

6.4

1.9

9.0

14. 6

4.6

4.0

5. 2

14.8

9.4

25. 5

16.

24.

17.

13.

9.

5.

13.

13.0

5.7

10. 4

2L0

General body color in alcohol, brownish yellow. A broad reddish-

brown bar extends downward and backward from eye. A patch of

similar color on top of head, traversed by a narrow whitish cross

band, which gives off a short media"n extension anteriorly. Back
crossed by 4 wide reddish-brown cross bars; the first one, under the

posterior half of first dorsal, extending downward and forward

toward axilla; the second one, under middle of second dorsal, bor-

dered dorsally by wliitish anteriorly and posteriorly, extending to

halfway between lateral line and anal; third bar, under posterior

part of second dorsal, interrupted at lateral line, extending to near

anal; fourth bar covering posterior half of caudal peduncle. There

is a slight indication of an additional bar under the anterior end of

first dorsal ; only its posterior margin can be made out, the bar fading
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into the general ground color anteriorly. Belly silvery. Dorsals

and caudal faintly barred with pale, reddish bro'wn. A brownish

patch on base of upper pectoral rays, which are coarselj^ barred with

pale brown, a silvery spot on base of middle rays, and streaks of white

on lower rays. Pelvies and anal colorless.

Holotype.—U.S.NM. no. 94730; from Albatross station 4808,

Tsugaru Strait, Japan, lat. 41°35'50" N., long. 140°36'45" E., in

47 fathoms. This is the only specimen known.

U. S. GOVERNMENT PRINTING OFFICE: I93S
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In 1920 and 1921 I published brief papers on Tertiary Venezuelan

plants' that had been collected by Charles F. Bowen in 1919. Sub-

sequently I received collections from the same and additional locali-

ties made by Harold F. Crooks and R. A. Liddle in 1921, by Dr.

L.I W. Stephenson and Dr. James A. Tong in 1923 and 1925, and

by H. G. Kugler in 1925. These received preliminary study and
were reported upon at the time, but no mention of them has appeared

in print. Although they do not add greatly to the Tertiary floras

of Venezuela, they include a number of new and interesting forms,

and since large or well-preserved collections of fossil plants from
this region are not apt to be accessible in the near future, it is im-

portant that the known occurrences be available as an aid in solving

the problems of correlation in this and other regions in northern

South America and the Antilles.

In the present paper fossil plants are discussed from localities

as follows

:

EOCENE

In 1920 I described a remarkable fruit of Entada—the sea-bean

—

from dark shales. This was collected by C. F. Bowen at Mesa Pablo
about 8 kilometers southwest of Escuque. Stat« of Trujillo. Beds
of similar age in the District of Sucre, State of Zulia, contain leaves

1 Berry, E. W., Amer. Journ. Sci., vol. .50, pp. 310-313, fig. 1, 1920; Proc. U. S. Nat.
Mus., vol. 59, pp. 553-579, 4 figs., 3 pis., 1921.
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of several species of terrestrial plants preserved in a soft reddish

sandstone. These are described herein; they were collected by Drs.

L. W. Stephenson and J. A, Tong.

MIOCENE

LOCALITY 1 : PALMAREJO

This localitj^ is in the District of Mara, State of Zulia. It is

on the west side of the lake, 20 kilometers north of the city of

Maracaibo, the exposures being in the lake cliffs. The matrix is

a somewhat sandy laminated clay. The collectors were H. F. Crooks

and R. A. Liddle. The age of the plants is Miocene and is perhaps

slightly younger than the others.

LOCALITY 2 : ZAPAYARI-EX PLAN ROAD

About 11/2 kilometers south of Rio Grande, District of Bolivar,

State of Zulia. Yellowish to red soft argillaceous fine-grained

sandstone, often highly ferruginous. Collected by Dr. L. W. Ste-

phenson, Dr. J. A. Tong, and W. D. Miller, December 5, 1923.

LOCALITY .") : RIO PALO NEGRO

North of Hato Venado, District of Bolivar, State of Zulia. Gritty

yellowish sandstone. Collected by Dr. L. W. Stephenson, Dr. J. A.

Tong, and AY. D. ]\Iiller, DecembeV 3, 1923.

LOCALITIES 4 AND 5 : LA \^CTORIA

This covers two localities in the District of Miranda, State of

Zulia, both in a yellowish to reddish sandstone matrix. One on the

La Victoria-Catanaja Road, about 21/2 kilometers north of La Vic-

toria (locality 4), and the other 3I/2 kilometers south of La Victoria

and half a kilometer southwest of El Rudal ranch house (locality

5). The age indicated i^s lower or middle Miocene. The collectors

were Drs. L. W. Stephenson and ,1. A. Tong.

LOCALITY : EL MENE

This is in the District of Acosta, State of Falcon. The exact

locality is 2 kilometers northeast of El Mene. The matrix is a

slightly brownish, finely sandy, and relatively hard clay. The plant

matei'ial is abundant and matted in certain thin layers and inclined

to be fragmentary and poor. It was collected by H. G. Kugler in

1925. This horizon is said to belong to the sandy part of the lower

Salada series of Wiedennuiyer's paper of 192-i and is considered

by Liddle (1928) a part of the Cen-o Pelado formation and lower

Miocene in ao;e.
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LOCALITY 7 : BETIJOQUE

This is in the District of Betijoqiie, State of Triijillo. The exact

locality is 100 meters east of the Sabana cle Mendoza Road in the

northern outskirts of the town and about 600 meters north 2° east

of the main church steeple in Betijoque. The matrix is a soft light-

colored clay, and the plants are on the whole well preserved. Nine

species collected by Bowen were described from here in the 1921

paper, and the present contribution adds about as many more. There

has been some difference of opinion regarding the age, but so far

as I know it has not appeared in print, and there cannot be the

slightest doubt that the plant horizon is lower or middle Miocene

in age.

LOCALITY S : LA SALVADORA

This locality is along the trail 4 kilometers northwest of La Salva-

dora and between 40 and 48 kilometers south of Betijoque in the

State of Trujillo. The matrix is a yellowish sandy micaceous clay

from which seven species were described in 1921 and is of approxi-

mately the same age as the preceding.

Of these eight localities in Venezuela from which determinable

fossil plants of Miocene age have been collected, one is in the State

of Falcon, two in Trujillo, and five in Zulia. None has yielded a

prolific flora, the number of species varying from 2 at Rio Palo
Negro and south of La Victoria to 12 at La Salvadora and 18 at

Betijoque. The last is not only the most prolific but also represents

the best preservation, and more extensive and careful collecting prob-

ably would at least triple the number of forms recognized.

Because the present collections do not represent a greater lunnber

of forms and so can not be considered a reasonable sampling, it is

impossible to deduce any reliable ecologic considerations or to insti-

tute any adequate comparisons between localities. The only ferns

recognized comprise two species, and these both come from Betijoque

and have not been collected at any of the other Venezuelan localities,

although one of these was first described from the Cauca Valley

in Colombia.

The total number of species from the Miocene of Venezuela re-

corded herein is 40, and some of these are based on scanty and frag-

mentary material. Twenty-one, or more than half, of these have
not been found outside of Venezuela. Of these 21 only the follow-

ing are confined to a single locality in Venezuela

:
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Species Locality

Achras calcicohi folia 4

Aiitholifhiis venczuelensiii S

BUjuonla zuUanu 4

Blechnum betijoguensis 7

Burserites venezuelana 8

Leguminosites entadaformis 8

Lcf/untinosites venezuelens-is 8

Leguminous pod 2

Pleonotoma miocenica 7

Poacltc:^ sp 4

Rhisopliora boiccni 7

Siniaruba miocenicn 7

SopJiora salvadorana 8

Zamia (?) sp 7

Of these 14 forms, several—such as the flower AntholUhus. the

fern Blechnum^ the grass fragment Poacites^ the leguminous leaflets

Leguminosites and Sophora and pod, and the supposed fragment

of a cycad pinnule {Zamia)—are the sort of things dependent for

their presence as fossils largely on accidents of preservation, and

therefore they are of slight value in questions of composition,

ecology, or age.

The following 21 species, or half the total number known from the

Miocene of Venezuela, are not known from other regions

:

Species Locality

Acliras calcicoIafoJia 4

Anona spJiaerocarpoides 2, 7

Anfholithus venezuelensis 8

Apocynophyllum salvadorensis 1, 6, 8

Bignonia zuliana 4

Blechnum betijoquensis 7

Burserites venezuelana 8

Chrysobalaniis venezuelanus 6, 7

Combrvtum stephensoni 4, 5

Inga sp 1,6

Leguminosites entadaformis 8

Leguminosites venezuelensis 8

Leguminous pod 2

Persea sp 1. 4

Pleonotoma miocenic<i 7

Poarites sp 4

RhizopJiora boweni 7

Siniaruba miocenica 7

.Sophora marana 1, 6, 7

Sophora salvadorana 8

Zamia (?) sp 7

Some of these, as the Inga^ Persea., Poacites^ and Zamia (?), are of

slio-ht significance because of incompleteness, and the first three rep-

resent widespread types.

Twenty-three of the 40 species recorded from the Miocene of

Venezuela have been found at but a single Venezuelan locality, al-
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though 10 of these are known from localities in adjoining regions.

Those from a single locality are distributed as follows: 1 each at

localities 1 and 2; 2 at locality 6; 4 at locality 4; 10 at locality 7;

and 5 at locality 8. The large number at locality T is due in part

to the larger total of species from there and to the presence of rare

things like the flower and small leaflets, which are in part due to

the finer matrix. Five of those recorded from thi,s locality have an

outside distribution. Eleven are recorded from two Venezuelan lo-

calities, and six of these have an outside distribution. Four are

known from three Venezuelan localities, and two of these have an

outside distribution. One is recorded from four Venezuelan locali-

ties, and this is found also in Colombia and northw^estern Peru. Two
species are present at five Venezuelan localities; one of these, Avona

gv-ppyi, is also present in Colombia, and the other, Trigonia variant,

is present also in Colombia and Peru.

There seems to be no question but that these Venezuelan floras are

of Miocene age. Whether they are lovrer Miocene, as Dr. L. S. Ste-

phenson and others believe, or whether they are slightly younger and

possibly middle Miocene, as I have been inclined to think, or wdiether

all eight localities are of the same or different ages is impossible to

determine w^ith the present material.

A glance at the accompanying table of distribution (table 1) shows

that only 14 of the 40 species have been found at but a single local-

ity. The other 26 occur at two or more Venezuelan localities, and

19 of them at localities outside of Venezuela. The details are given

in the table, but a summary may be useful

:

Eleven species are recorded from locality 1, and seven of these

are known from Trinidad, Colombia, Central America, Ecuador,

Peru, or Puerto Rico. Six species are recorded from locality 2, and

four of these are known from Colombia, Central America, Ecuador,

or Peru. Two species are recorded from locality 3, and both are

known from Colombia and one from Peru. Nine species are recorded

from locality 4, and three of these are knowai from Colombia and a

fourth from Trinidad. Two species are recorded from locality 5,

and one of these occurs in Colombia and the other at four Venezue-

lan localities. Twelve species are recorded from locality 6, and

eight are known from Colombia, Ecuador, Trinidad, Peru, or Puerto

Pico. Eighteen species are recorded from locality 7, and 11 of these

are known from Central America, Colombia, Ecuador, Peru, or

Puerto Eico. Seven species are recorded from locality 8, of which

five are peculiar to this region, one is also from localities 1 and 6,

and one occurs in Colombia and northwestern Peru.

Locality 8, therefore, is the only one in Venezuela that might be

of different age from the other seven. My impression is, and in the

absence of more data it can not be considered other than such, that
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all the localities, although not precisely synchronous, are not very

different in age and might range, say, through the lower Miocene

(Burdigalian) or through a part of the lower Miocene and into the

lower middle Miocene (Helvetian).

Table 1.

—

Distribution of Miocene plants from, Venezuela recorded in this paper
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THE EOCENE PLANTS

The fossil plants from the Eocene of Venezuela, aside from the

seed of Entada already mentioned, come from two outcrops close

together about three-fourths of a kilometer south of Santa Barbara

and 21/2 kilometers east of Los Barrosos, District of Sucre, State of

Zulia. In addition to undeterminable species of leguminous leaflets,

a fan palm, a small lauraceous leaf, and a Eugenia^ the following

have been identified

:

Apocpnopfij/llum cf. texensis Berry.

Burserites fayettensis Berry (?)

Cedrela jacksoniana Berry (fig. 28, b).

Chrysophyllum preolivifonne Berry (?).

Ficus americanafolla, new species (fig. 28, a).

With the exception of the last, which is new, these are late Claiborne

or Jackson species in southeastern North America and appear to

indicate an upper Eocene age, probably corresponding with lower

Jackson.

This Eocene flonde is much more like that of North America

than is the case with the Miocene flora of Venezuela. The obvious

explanation is that in the upper Eocene there was a considerable

extension of more equable and warmer climate north of the equa-

torial zone.

FICUS AMERICANAFOLIA, new species

Figure 28, a

This is based upon the single specimen figured, but this shows

the complete leaf and lacks only the petiole. It is named from its

great resemblance to the existing Fimis americana Aublet. Whether

this specimen is typical of the botanical species represented cannot

be determined from a single specimen. With this limitation it may
be described as follows

:

Leaves small, lanceolate or slightly ovate-lanceolate in ojitline.

Apex somewhat more acute than base. Length about 8 cm. Maxi-

mum width about 2.25 cm. Texture coriaceous.

Petiole missing, obviously stout, presumably short. Mid vein

stout and straight, prominent on under side of leaf. Secondaries

numerous, rather thin, prominent on under side of leaf. There are

about 15 pairs, opposite to alternate, more widely spaced and sub-

tending a smaller angle in upper part of leaf; they diverge from

the mid vein at angles of 55° to 70°, are relatively straight and sub-

parallel, and are abruptly camptodrome in marginal region. The

tertiary venation is obscured by the coarseness of the matrix; a few

intermediate, rather thin veins can be seen diverging from the

mid vein, subparallel with secondaries, and these appear to show
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ficoid connections with secondaries, but these are not clear, probably
because it is the upper surface of the leaf that is exposed.

Figure 28.

—

a, Ficus americana folia, new species (near Santa Barbara) ; h, Cedrela jack-
soniana Berry (near Santa Barbara) ; c, Chrysohalanus venczueVanus, new species (Be-
tijoque)

; d, Meniac'mm wolfl Engelhardt (Betijoque) ; e, same enlarged to show
venation. Others about three-fourths natural size.

Among previously described fossil species the present form shows
similarities to Ficus laqueata Engelhardt from Santa Ana, Colombia,
which is a much younger form; and to F. pseudomediafolia Berry
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and F. loilcoxensis Berry from the lower Eocene of southeastern.

North America. It is also much like F. jynx Unger from the Oligo-

cene of the Tyrol in Europe.

Among recent species, as already stated, it is much like F. mneri-

cana Aublet from equatorial America. It is also similar to the(

leaves of Pseudolmedla Trecul, a Caribbean genus of Moraceae.

Type.—Upper Eocene: About three-fourths of a kilometer south

of Santa Barbara and 2^/^ kilometers east of Los Barrosos, District

of Sucre, State of Zulia. U.S.N.M. no. 39282.

THE MIOCENE PLANTS

Phylum PTERIDOPHYTA

Order Polypodiales

Family POLYPODIACEAE

Genus MENISCIUM Schreber

MENISCIUM WOLFI Engelhardt

Figure 28, d, e

Meniscium wolfi Engelhaedt, AWi. Seiick. Naturf. Ges., vol. 19, p. 38, pi. 3,

figs. 12-17, 1895.

This handsome species was described from the Cauca Valley, Co-

lombia, by Engelhardt, who compared it with the living Menisciy/m

reticulatwtn Swartz, a form that ranges from Jamaica to Peru and

Brazil. After comparison with a large quantity of recent material,

I am satisfied that Engelhardt's comparison is as good as any that

could be made, although I find M. folustre Raddi to be equally close.

The latter ranges from Central America through northern South

America to Brazil.

There is considerable fossil material from Betijoque, and the

accompanying enlarged sketch (fig. 28, e) shows clearly the venation

and also the shallow marginal sinuses between the denticulations

that mark the endings of the lateral veins.

The genus Menisovmn is confined to the American Tropics. Sys-

tematic students of modern ferns usually follow Christensen's ad-

mirable monograph - in considering it a subgenus of DryopteTis.

For geological purposes, where dependence has to be placed on form

and venation, it is preferable to give generic rank to several of

these subgenera, such as Lastrea., Gonioyterls.^ and MenisciuQii., since

they go back certainly to the dawn of the Tertiary and contain a

large number of forms and are not a compact or closely enough

related series either biologically or geographically to fall within

2 Christensen, Carl, Saertryk af. Biol. Arbej. tilegnede Eug. Warming, 1911.
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the limits of a single generic concept. Witness Diel's impossible

treatment of them under Nephrodium in Die Pflanzenfamilien.

Occurrence.—Betijoque, District of Betijoqiie, State of Trujillo.

U.S.N.M. no. 39283.

Phylum CYCADOPHYTA

Order Cycadales

Family CYCADACEAE

Genus ZAMIA Linnaeus

ZAMIA ( ?) species

What appears to be a fragment of a pinnule of Zamia is found in

the collection from Betijoque in the State of Trujillo. The genus

has been detected at a number of localities in the American Tertiary

in recent years, and although the present specimen is "wholly inade-

quate for purposes of characterization or comparison it probably

indicates the presence of this type of plant.

Phylum ANGIOSPERMOPHYTA

Class MONOCOTYLEDONAE

Order Arecales

Family ARECACEAE

Genus PALMOPHYLLUM Conwentz

PALMOPHYLLUM species

Fragments of palm rays are not uncommon in the Tertiary floras

of equatorial America, but they are usually too incomplete for gen-

eric determination, as is the case with those found in the Venezuelan

Miocene.

Occurrence.—Palmarejo, District of Mara, State of Zulia; El

Mene, District of Acosta, State of Falcon; Betijoque, District of

Betijoque, State of Trujillo.

Order Poales

Family POACEAE

Genus POACITES Brongniart

POACITES species

Fragments of a large grass too incomplete for identification and

therefore referred to the form genus Poacites.^ but probably a species
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of Chusquea^ are present at the locality 21/0 kilometers north of

La Victoria, District of Miranda, State of Zulia. An undoubted

species of Chusqiiea has been described ^ from La Virginia, about

15 kilometers from Girardot, Department of Cundinamarca,

Colombia.

Class DiCOTYLEDONAE

Order Piperales

Family PIPERACEAE

Genus PIPERITES Goeppert

PIPERITES CORDATUS Berry

FiGUHE ^, g

Piperltes cordatus Berry, Proc. U. S. Nat. Mus., vol. 59, p. 171, pi. 22, fig. 1,

1921 ; Johns Hopkins Univ. Studies in Geol., no. 6, p. 85, pi. 13, tig. 9, 1925.

This species was described in 1921 from the middle Miocene of

southern Costa Rica. Subsequently incomplete material from the

Forest sand of the island of Trinidad, British West Indies, was
tentatively referred to it.

Recently a somewhat similar form from the Miocene of tlie De
Mares Concession in the State of Santander, Colombia, has been

referred to Dioscorea. There is some doubt as to whether the pres-

ent fossil is nearer to Pifer or to Dioscorea^ but there is not the

slightest doubt of its botanical identity with the type of this species

from Costa Rica.

Occurrence.—Betijoque, District of Betijoque, State of Trujillo.

U.S.N.M. no. 39289.

Order Anonales

Family ANONACEAE

Genus ANONA Linnaeus

ANONA GUPPYI Berry

Anona guppyi Berry, Proc. U. S. Nat. Mus., vol. 59, p. 567, fig. 3, 1921.

This species was described from the Miocene of Betijoque, Vene-

zuela, in 1921. Later collections have shown it to be present at

additional localities in Venezuela and also in beds of approximately

the same age on the De Mares Concession in the Magdalena Valley,

Department of Santander, Colombia.

Berry, E. W., Proc. U. S. Nat. Mus., vol. 75, art. 24, p. 2, 1929.
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Occurrence.—Eio Palo Negro north of Hato Venado, District of

Bolivar; about Siv, kilometers south of La Victoria and half a kilo-

meter southwest of El Rudal ranch, and La Victoria-Catanaja Road

FiGUKE 29.—a, Inga reiasi Engelhardt (Palmarejo) ; l)-e. Cassia suliana, new species (6,

Palmarejo ; c-e, El Mcne) ; f, Sophora marana, new species (Palmai-ejo) p, Piperites

cordatus Kerry (Betijoque) ; h, Anona sphaerocarpoides, new species (Betijoque).

All about three-fourths natural size.

about 21/ij kilometers north of La Victoria, District of Miranda, State

of Zulia; Betijoque, District of Betijoque, State of Trujillo; El

Mene, District of Acosta, State of Falcon.
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ANONA SPHAEROCARPOIDES, new species

FiGUKE 29, h

Leaves of medium size, obovate in general outline. Apex narrow-

ing abruptly and incurved, but instead oi being acuminate or cus-

pidate it terminates in a bluntly rounded apiculation. Base cuneate

or broadly acute. Margins entire. Texture subcoriaceous. Length

about 14 cm. Maximum width, above the middle, about 6.5 cm.

Petiole very stout, its length unknown. Mid vein stout, prominent

on under side of leaf. Secondaries stout, prominent, about 10, mostly

alternate pairs; they diverge from mid vein at angles approaching

90°, are slightly but regularly curved and subparallel, and are

abruptly camptodrome well Avithin the margins. Tertiaries thiUy

forming a transversely elongated mesh within the secondaries and reg-

ularly camptodrome arches outside the secondaries along the margins.

This handsome species is known from only fragmentary specimens.

Among existing species of this large tropical and subtropical genus,

it is mtich like A. sfliaerocarpa Splitg. which ranges from Panama
through northern South America to Brazil. The fossil is named
from its resemblance to this existing species, both having the same

form but differing slightly in venation. Another similar existing

form with the same tip but otherwise less close is A. montana
Macfadyen of Puerto Rico.

Still another similar form showing only slight differences in vena-

tion is A. macgravii Martins, which ranges from Venezuela to about

Bahia, Brazil. Among previously described fossils the present spe-

cies is something like a form from Santa Ana, Colombia, w^hich

Engelhardt called Citharexylon retiforjne. A number of fossil spe-

cies of Anona have leaves of this general type, especially as to vena-

tion, but they are either elliptical or broadly lanceolate in form and
lack the apical features of sphaerocarpoldes.

Occurrence.—Betijoque, District of Betijoque, State of Trujillo;

Zapayari-El Plan Road, II/2 kilometers south of Rio Grande, Dis-

trict of Bolivar, State of Zulia.

r^/?e.—U.S.N.M. no. 39295.

Order Rosales

Family ROSACEAE

Genus CHRYSOBALANUS Linnaeus

CHRYSOBALANUS VENEZUELANUS, new species

FiGtrRE 28,

Leaves of medium size, suborbicular in outline, the apex slightly

less full and broadlv rounded than base. Margins entire. Texture
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siibcoriaceoiis. Leno^h about 6 cm. Maximum width about 5.4 cm.

Unfortunately the material is limited to the type specimen, so that.

nothing can be said of the possiljle limits of variation of the species.

Petiole stout, somewhat inflated, and about 5 mm in length. Mid
vein stout, very prominent on lower surface of leaf, and slightly

curved. Secondaries three or four irregularly spaced pairs, stout

and prominent ; they diverge from mid vein at wide angles, sweep

upward in regular curves, and have camptodrome endings. Ter-

tiaries well marked and almost identical with those in the existing

Chrysohalanus icaco Linnaeus.

C. icaco is a small coastal tree ranging from southern Florida to

southern Brazil, and its leaves are scarcely distinguishable from

those of the fossil species G. venezuelanus. Leaves of this type

appear in fossil record as early as the lower Eocene in southeastern

North America*, where they are accompanied by characteristic fruits.

Two species have been described from the Pliocene of Bahia, Brazil,

and one of these, C. freicaco^ has been considered ancestral to the

living G . icaco^ fruits of which occur in the Pleistocene of Cuba.

The genus is a small one in the recent flora, confined to the At-

lantic coastal regions of the Americas and West Africa. The present

Venezuelan species is very similar to the Brazilian fossil species

mentioned above, but it is relatively wider and rounder, the latter

being almost identical with the leaf of the recent species.

Occu^Tcnce.—Betijoque, District of Betijoque, State of Trujillo;

El Mene, District of Acosta, State of Falcon.

7^y^e._U.S.N.M. no. 39296.

Family MIMOSACEAE

Genus INGA Willdenow

INGA REISSI Engelhardt

Figure 29, a

Inffa reissi Engelhardt, Abh. Senck. Nuturf. Ges., vol. 19, p 36, pi. 8, figs. 1,

2; pi. 9, fig. 8, 1895.

This species was described by Engelhardt from Santa Ana, Colom-

bia. Identical material is present in the collections from Palmarejo,

Venezuela.

Leaflets sessile or short-petiolulate, variable in size, ovate in gen-

eral outline, widest at or below middle, inequilateral. Apex acute,

sometimes but rarely slightly i)roduced. Base generally broadly

rounded. Margins entire, evenly rounded. Texture subcoriaceous.

Length 3.25 to 7 cm. Maximum width 1.5 to 3.25 cm. Mid vein

stout, generally curved. Secondaries thin, five to seven subopposite

to alternate pairs, diverging from mid vein at angles of over 45°,

* BL'iry, E. W., U. S. Geol. Surv. Prof. Paper 91, p. 220, pi. 44, figs. 8-10, 1916.



TERTIARY PLANTS FROM VENEZUELA—BERRY 349

regularly curved, subparallel, and camptodrome. Tertiaries more

or less obsolete.

Although Inga reissi resembles the leaflets of various leguminous

genera, as for example some species of Andira, Efyfhrlna, Pithe-

( olohium^ and Inga, it is more entirely similar to the closely related

genera Pithecoloblum and Inga, which are abundant in the existing

flora of trojDicai America. In general, Pithecoloblum has smaller

leaflets with less ascending secondaries, whereas a considerable num-

ber of modern species of Inga are very similar to the fossil. Among
these may be mentioned /. pinetorwiv Pittier, /. tetraphyUa Martius,

and /. ilagelliform.ls Martius. Engelhardt compared the fossil

species with the existing /, alha, I. fagifoUa, and /. fasfuosa, of

Willdenow.

Occurrence.—Palmavejo, State of Zulia. U.S.N.M. no. 39297.

INGA species

Fragments of what appear to be rather large and inequilateral

leaflets of Inga, too incomplete for identification, are present at

two localities in Venezuela. The genus is common in the Tertiary

floras of equatorial America.

Occurrence.—Palmarejo, District of Mara, State of Zulia; El

Mene, District of Acosta, State of Falcon.

Family CAESALPINIACEAE

Genus CASSIA Linnaeus

CASSIA LONGIFOLIA Engelhardt

Cassia longifolia Engellhardt. Alih. Senek. Naturf. Ges., vol. 19, pp. 19, 24, pi.

2, figs. 14-16, 1895.

—

Berky, Johns Hopkins Univ. Studies in Geol., no. 4,

p. 123, pi. 5, figs. 2, 3, 1922.

Leaflets sessile, somewhat variable in form and size, relatively

small. Apex and base nearly equally rounded, base tending toward

cuneate in some specimens and generally more inequilateral than

apex. Margins entire. Texture subcoriaceous. Mid vein stout and

prominent, usually somewhat curved. Secondaries numerous, closely

ispaced, relatively stout, and camptodrome. Length 2 to 3 cm. Max-

imum width 0.75 to 1.1 cm.

This species was described by Engelhardt from the Loja and

Tablayacu coal basins in southern Ecuador, and subsequently re-

corded from the lower Miocene of Lota and Coronel in Chile and

the porcellanite at Siparia, Trinidad. Among recent forms it is

much like certain species of Sweetia, Caesalpinia, and Cassia, as

for example Cassia speotahilis De Candolle and Cassia excelsa

Schrad. It appears most like Cassia but may represent some other

genus of the Caesalpiniaceae. It is perhaps doubtful whether the

recorded occurrences represent a single botanical species, although
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the rather uniform climatic conditions in South America during

the earlier half of the Miocene render such a conclusion not im-

jDrobable, and certainly no criteria for differentiation are apparent.

The genus Cassia is a wide-ranging type in the existing flora

of the warmer temperate and tropical regions of the world, with

upward of 400 species. The geologic history of the genus goes

back to the Upper Cretaceous, and more than 100 fossil species are

known.

Occut^'ence.—Near Betijoque, State of Trujillo.

CASSIA ZULIANA, new species

Figure 29, &-e

Leaflets small, petielulate, ovate, slightly inequilateral, widest

below middle, tapering upward to acute tip which may be extended,^

and curving downward to the broadly cuneate to rounded inequilat-

eral base. Margins entire. Texture subcoriaceous. Length 2.25 to

3.5 cm. Maximum width about 1.25 to 1.5 cm.

Petiolule stout, curved, about 3 mm long. Mid vein stout, promi-

nent. Secondaries thin, about eight opposite to alternate pairs di-

verging from mid rib at wide angles, pursuing subparallel courses,

and camptodrome in marginal region. There is considerable resem-

blance to the leaves of the rutaceous genus Fagara^ but I have been

unable to observe the punctations that would be decisive for the

latter. Occurs also in porcellanite of Trinidad.

Occm^ence.—Palmarejo, State of Zulia; El Mene, State of Falcon.

Types.—U.S.N.M. nos. 39298, 39299.

Family PAPILIONACEAE

Genus SOPHORA Linnaeus

SOPHORA MARANA, new species

FiGLTRE 29, /

Leaflets small, sessile, elliptical in outline, slightly inequilateral,

widest in middle, with broadly rounded apex and base—the latter

slightly more broadly rounded than former. Texture subcoriaceous.

Margins entire, evenly rounded. Length about 2.1 cm. Maximum
width 1.4 cm. Mid vein stout, mediumly prominent. Secondaries

thin and largely immersed, five or six camptodrome pairs. Ter-

tiaries obsolete.

This small leaflet is of a type commonly referred to Sojjhom and
leadily matched among existing species of that genus. There is no

certainty, however, that it does not represent some other leguminous

genus with similar leaflets.

Occurrence.—Palmarejo, State of Zulia.

Type.—U.S.X.M. no. 39300.
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LEGUMINOSAE INCERTAE SEDIS

LEGUMINOUS POD

In the collection from locality 2 there is a specimen of a large

pod obviously belonging to the leguminous alliance but not complete

enough for identification. It is about 7 cm long, the proximal part

missing, and about 3.5 cm in maximum width. The distal end is

broadly rounded. The pod is compressed, shows no distinct outline

of the contained seeds, and has a thickened margin and a faintly

reticulate surface.

Occurrence.—Stream bank below the crossing of the Zapayari-El

Plan Road, about li/^ kilometers south of Rio Grande, District of

Bolivar, State of Zulia.

Order Geraniales

Family TRIGONIACEAE

Genus TRIGONIA Aublet

TRIGONIA VARIANS Engelhardt

Figure 30, a, b

TrUjoniavarians Enget^hardt, Abh. Senek. Naturf. Ges. vol. 19, p. 35, pi. 7, figs.

4-6; pi. 9, fig. 9, 1895.— ?Be(rry, Proc. U. S. Nat. Mus., vol. 55, p. 290, 1919;

vol. 59, p. 575, pi. 107, fig. 8, 1921.

This species was described by Engelhardt from several different-

f-ized specimens collected from tuffs near Santa Ana in the Magda-

iena Valley, Colombia. Rather poor material from the lower Mio-

cene of northern Peru was tentatively identified as this species by

me in 1919.

Leaves of variable size, ovate to obovate in general outline. Apex
and base usually about equally pointed; sometimes apex is acuminate.

Margins entire, slightly undulate. Texture subcoriaceous. Length

to 13 cm. Maximum width, at or slightly above middle, 3 to 5.25

em. A maximum-sized specimen from Betijoque is shown in figure

30. Petiole stout, its length unknown. Mid vein stout, prominent on

under surface of leaf, usually curved. Secondaries stout, prominent

on under surface; 9 to 12 opposite to alternate pairs diverge from

mid vein at fairly regular intervals and at angles of 55° or less,

ascending subparallelly, becoming camptodrome in marginal region.

Tertiaries thin but well marked on under side of leaf, consisting of

rather closely spaced percurrent nervilles, which may be all that can

be made out if the preservation is not good; these are connected by

anastomosis, so that their course is usually not straight, the whole

forming a relatively open, isodiametric areolation.

The genus Trigonia., not otherwise known in the fossil state, com-

prises about 30 existing species of reclined or climbing shrubs, which
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are confined to the region between Central America and southern.

Brazil.

Occurrence.—Palniarejo, District of Mara; La Victoria-Catanaja

Road about 214 kilometers north of La Victoria, District of Miranda,

State of Zulia; El Mene, District of Acosta, State of Falcon (doubt-

ful material) ; Betijoque, near La Salvadora, District of Betijoque,

State of Trujillo. U.S.N.M. nos. 39301, 39302.

Order Sapindales

Family ANACARDIACEAE

Genus TAPIRIRA Aublet

TAPIRIRA LANCEOLATA Engelhardt

Figure SO, e, f

Tapirira lanccolata Engeilhabdt, Abh. Senck. Natiirf. Ges., vdl. 19. p. 15. pi. 9.

fig. 4, 1895.—Beeky, Prcc. U. S. Nat. Mu.s., vd. 55, p. 291, pi. 15, fi;^:. 1. 1910.

The specimens from Palmarejo are .slightly smaller and more
acuminate than the type, but it is legitimate to expect such slight

variations in size and form in the leaflets of pinnate leave.s. The
general form and venation are identical.

The species was described by Engelhardt from the inter-Andean

basin of Loja in Ecuador and recorded by me from the Zorritos

formation (lower Miocene) of the north Peruvian oilfield. It is

also represented in collections from the De Mares Concession in

Colombia.

Occurrence.—Palmarejo, District of Mara; Zapayari-El Plan

Road 11/4 kilometers south of Rio Grande, District of Bolivar, State

of Zulia; El Mene, District of Aco.sta, State of Falcon. U.S.N.M.

no. 39303.

TAPIRIRA TRINITIANA Berry

Figure 30, (/

Tapirira trinitiana Berry, .ToIhls Hopkins UiUv. Studios in Genl., no. G. p. 103,

pi. 14, fig. 4. 1925.

This species was described from the Forest sand of Trinidad,.

British AVe.st Indies. The genus is shrubby or arborescent, with not

more than six or eiglit existing species confined to tropical South

America. Miocene or Pliocene species have been recorded from.

Colombia, Ecuador, and Peru.

Occurrence.—La Victoria-Catanaja Road, about 214 kilometers

north of La Victoria, District of Miranda, State of Zulia. U.S.N.M.

no. 39304.
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Figure 30.

—

a, b, Trigonia varians Engelhardt {a. La Victoria: 6, Palmarejo) ; c, Her-

nandia tongi, new species (2i^ kilometers nortli of La Victoria) ; d, Tapirira trinitiana

Berry (2% kilometers north of La Victoria) ; e, f, Tapirira laaceolata Engelhardt

(Palmarejo). All about three-fourths natural size.
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Order Laurales

Family HERNANDIACEAE
Genus HERNANDIA Linnaeus

HERNANDIA TONGI, new species

Figure 30, c

Leaves of medium to small size for this genus, ovate in outline,

with a broadly rounded base and an acuminate tip. Margins entire.

Texture subcoriaceous. Length 10.5 to 17 cm. Maximum width,

at or below middle, 4.5 to 9 cm. Petiole not preserved. Mid vein

stout and prominent on under side of leaf. Lateral primaries one

on each side, opposite, stout, and prominent, diverging from mid
vein at acute angles at a greater or less distance above its base, as-

cending and dying out subparallel to lateral margins one-half to

two-thirds distance to tip. Secondaries mediumly stout, alternate

to subopposite, three to five pairs, diverging from mid vein at angles

of 45° or less, ascending in regular sweeping curves, camptodrome.

From outer side of lateral primaries there are numerous stout,

regularly and closelj^ spaced, camptodrome secondaries, which di-

verge at acute an.gles and are subparallel. Tertiaries well marked,

comj)rising closely spaced and mostly simple veins at right angles to

primaries and secondaries.

This is a type of Tertiary leaf that has frequently been referred

to the genus Ficu.s, as in the case of the F. mississippiensis group of

the Eo€ene in the United States,^ but that probably is not related to

Ficus. It is also very similar to the leaves of entire Sterculias.

Several of these may profitably be compared with the modern species

of Hernandia.

This species is present in the Miocene of the De Mares Concession

in the Magdalena Valley, Department of Santander, Colo^dibia.

Occurrence.—La Victoria-Catanaja Road, about 2i^ kilometers

north of La Victoria, District of Miranda; Zapayari-El Plan Road,

iy2 kilometers south of Rio Grande, District of Bolivar, State of

Zulia.

Type.—U.S.N.M. no. 39305.

Family LAURACEAE

Genus NECTANDRA Roland

NECTANDRA AREOLATA Engelhardt

Nectandra areolata Engelhabdt, Abh. Senck. Natiirf. Ges., vol. 19, p. 29, pi. 6,

figs. 1, 2, 189.5.—Berry, Proc. U. S. Nat. Mus., vol. 59, p. 177, pi. 27, 1921;

vol. 62, art. 19, p. 19, pi. 4, fig. 3, 1923 ; vol. 75, art. 24, p. 9, 1929.

5 See Berry, E. W., U. S. Geol. Surv. Piof. Paper 131, pp. 9-12, 19S
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This rather large and coarse form was described originally from
Santa Ana, Colombia, and has since been recorded from Leiva,

Colombia; Oaxaca, Mexico; and Costa Rica.

OccuiTence.—Palmarejo, District of Mara ; Zapayari-El Plan

Road, about 1^ kilometers south of Rio Grande (a doubtful speci-

men). District of Bolivar, State of Zulia.

Genus PERSEA Gaertner fils

PERSEA CORIACEA Engelhardt

Persea coriacea Engelhakdt, Abh. Senck. Naturf. Ges., vol. 19, p. 26, pi. 6,

figs. 3, 4, 1895.—Beeey, Proc. U. S. Nat. Mus., vol. 75, art. 24, p. 9, pi. 5,

fig. 3, 1929.

Another large and coarse lauraceous leaf, distinguished with diffi-

culty from Nectandra areolata. It was described originally from

Santa Ana, Colombia, and has since been recorded from Leiva and

the De Mares Concession of that country.

Occurrence.—El Mene, District of Acosta, State of Falcon.

PERSEA species

Similar to P. coriacea from El Mene in Venezuela and from Santa

Ana and Leiva, Colombia, but somewhat less coarse, with more

numerous secondaries.

Occurrence.—Palmarejo, District of Mara; La Victoria-Catanaja

Road, about 2l^ kilometers north of La Victoria, District of Mi-

randa, State of Zulia.

Order Myrtales

Family COMBRETACEAE

Genus COMBRETUM Linnaeus

COMBRETUM STEPHENSONI, new species

Figure 31, d

Leaves broadly elliptical or elliptical-ovate. Tip rounded. Base

broadly cuneate to rounded. Margins entire. Texture coriaceous.

Length about 11 cm. Maximum width about 6.5 cm. Petiole missing.

Mid vein mediumly stout, channeled on upper surface, prominent on

lower surface. Secondaries mediumly stout, numerous, mostly alter-

nate, somewhat irregidarly spaced; they diverge from mid vein at

wide angles, are regularly curved and subparallel, and are campto-

drome in marginal region. Tertiaries mostly percurrent, especially

over short distances, mostly immersed in the leaf substance.
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This species is represented by a considerable quantity of material,

but all is in a much broken condition. It is, of course, hazardous

to base species on limited material, since the leaves of existing

species are inclined to variability, and in the only fossil species

of which I have seen a large quantity of good material, i. e.,

Gomhretum petraflumenMs Berry ^ from the middle Eocene of the

Mississippi embayment, the leaves are extraordinarily variable.

There is, however, a generic facies not easily mistaken. Leaves of

this type are not uncommon from the Eocene onward; indeed they

are foreshadowed during the Upper Cretaceous. Among previously

described forms the present species is much like C. incertmn Berry ^

from the Miocene porcellanite of Siparia, Trinidad, British West

Indies.

The genus contains about 150 existing tropical and often coastal

species, at least a third of which are natives of South America.

Occurrence.—La Victoria-Catanaja Road, about 2i/2 kilometers

north of La Victoria, and 3i/2 kilometers south of La Victoria, one-

half kilometer southwest of El Eudal ranch, District of Miranda,

State of Zulia.

Type.—V.^.'^M. no. 39306.

Order Ebenales

Family STYRACACEAE

Genus STYRAX Linnaeus

STYRAX LANCEOLATA Engelhardt

^tyrax lanceolata Engexhakdt, Abh. Senck. Naturf. Ges., vol. 19, p. 32, pi. 5,

fig. 9, 1895.

This small leaf was described by Engelhardt from Santa Ana,

Colombia, and has not been detected elsewhere until now.

Occurrence.—El Mene, District of Acosta, State of Falcon.

Family SAPOTACEAE

Genus ACHRAS Linnaeus

ACHRAS CALCICOLAFOLIA, new species

FiGUKE 31, a

Leaves large, oblong, widest medianly and tapering about equally

distad and proximad. Apex and base shortly obtusely pointed. Mar-

gins entire, full and evenly rounded. Texture coriaceous. Length

about 20 cm. Maximum width about 7.5 cm. Petiole missing.

9 Berry, E. W., U. S. Gcol. Surv. Prof. I'aper 92, p. 85, pis. 45, 58, 59, 1924.

T Berry, E. W., Johns Hopkins Univ. Studies in Geo!., no. 6, p. 117, pi. 8, fig. 2, 1925.
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Mid vein stout, channeled on upper surface, prominent on lower

surface. Secondaries thin, immersed in the leaf substance; they

are numerous and subparallel, diverging from the mid vein at angles

of 70° to 80°, pursuing almost straight courses, and are abruptly

camptodrome within the margins. Tertiary venation obsolete.

Leaves of this sort are represented in many families, notably in

the Moraceae and Apocynaceae and by such genera as Ficus, Alla-

nianda^ and Plumeria. After extended comparisons with recent

material I find the fossil leaves to be most like the leaves of Achras^

especially A. chicle Pittier of Guatemala and A. calcicola Pittier of

the rain forest of Panama. These two are much closer than the

leaves of South American species of Achras that I have seen.

Occurrence.—La Victoria-Catanaja Road, about 21/2 kilometers

Borth of La Victoria, District of Miranda, State of Zulia.

Type.—V.S.N.M. no. 39307.

Order Gentialales

Family APOCYNACEAE

Genus APOCYNOPHYLLUM Unger

APOCYNOPHYLLUM SALVADORENSIS Berry

Apocynophyllum salvadorensis Bekky, Proc. U. S. Nat. Mus., vol. 59, p. 579,

pi. 107, fig. 6, 1921.

This species was based upon three specimens collected by C. F.

Bowen in 1919 from the sandy clays 21/2 miles northwest of La
Salvadora, Venezuela. It was described as follows

:

Leaves linear-lanceolate in outline, about 13 cm in length and

2.4 cm in maximum width, with a somewhat narrowed rounded base.

Apex missing, so that the total length as given may be slightly

overestimated. Margins entire, even. Petiole missing. Mid rib

thin on upper surface of leaf, stout and prominent on lower surface.

Secondaries numerous, thin, regularly spaced, subparallel, and

camptodrome.

This species is of a somewhat uncertain botanical affinity, since

it exhibits no conclusive diagnostic characters. It approaches near-

est to the various fossil species that have been referred to the form

genus ApocynophylJmn and that suggest various existing tropical

g:enera of the family Apocynaceae, such as Plumeria, Prestonia.,

and Thevetia. This same species is contained in later collections

from Venezuela.

Occurrence.—P2i\n\2iVQ]o.i District of Mara, State of Zulia; El

Mene, District of Acosta, State of Falcon; near La Salvadora, State

of Trujillo.
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Order Personales

Family BIGNONIACEAE

Genus PLEONOTOMA Miers

PLEONOTOMA MIOCENICA, new species

FiGUiiE 31, b

Leaflets small, siibelliptical, slightly inequilateral, about equally

narrowed and rounded at botii ends. Margins entire. Texture sub-

coriaceous. Length about 4.5 cm. Maximum width about 1.8 cm.

Apparently sessile. Mid vein stout, prominent, curved. Secondaries

stout, prominent, four or five pairs, irregularly spaced, ascending,

camptodrome, connected by mostly simple transverse tertiaries.

This species appears to represent the genus Pleonotom^a, not hith-

erto known as a fossil. The genus contains six or eight recent spe-

cies of climbing shrubs in the region between the Caribbean and

southern Brazil. Among these, P. jasminifoliwn (H. B. K.) INIiers

of the Venezuelan region appears to be most like the fossil. There

is also considerable similarity to the Brazilian species P. tetraque-

tmiii^ the Bignonia triphylla of Miers. The first is bipinnate and

the second trifoliate in habit.

Occurrence.—Betijoque, District of Betijoque, State of Trujillo.

Type.—V.S.'^M. no. 39308.

Genus BIGNONIA Linnaeus

BIGNONIA ZULIANA, new species

Figure 31, o

Leaflets petiolate, ovate, medium sized, widest medianly, sharply

pointed but not extended distad, pointed and slightly decurrent

proximad. Margins entire. Texture subcoriaceous. Length about

11.25 cm. Maximum width about 5.25 cm. Petiole mostly missing.

Mid vein stout, prominent, slightly curved. Lateral primaries one

on each side, suprabasilar, stout, diverging at acute angles and ter-

minating camptodromely in upper half of leaflet. There are three

or four regularly curved, prominent, camj^todrome secondaries in

upper half of leaflet. Tertiaries thin but well marked, numerous,

and camptodrome within the margins, transverse, simple, and curved

or sometimes inosculating. LTltimate areolation indistinct.

This species, which suggests comparisons with certain lauraceous

forms, agrees more closely with various existing species of the

large tropical genus Bignonki and is approximated by existing forms

from various parts of South America. Among those seen the follow-
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ing are the most similar: B. harhhiervls^ B. exlmia^ and B.

(mjahamha.

Figure 31.

—

a, Achras calcicolafolia, new species (2% kilometers nortli of La Victoria) ;

6, Pleonotoma miocenica, new species (Betijoque) ; c, Bignonia zuliana, new species

(2% liilometers north of La Victoria) ; d, Comhretum stephensoni, new species (2i^

kilometers north of La Victoria). All about three-fourths natural size.

Occurrence.—La Victoria-Catanaja Road, 21/. kilometers north of

La Victoria, District of Miranda, State of Zulia.

Type.—V.S.^M. no. 39309.
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Order Rubiales

Family RUBIACEAE

Genus CONDAMINEA De Candolle

CONDAMINEA (?) GRANDIFOLIA Engelhardt

Condaminca grandifoUa Engelhardt, Abh. Senck. Naturf. Ges., vol. 19, p. 34,

pi. 7, fig. 2 ;
pi. 9, fig. 1, 1895.

—

Bejbky, Proc. U. S. Nat. Mus., vol. 55, p. :.93,

pi. 17, 1919.

Fragments of a large leaf with the characteristic venation of this

species occur at Palmarejo. I have no doubt that they represent

the same species, which was described by Engelhardt from Santa

Ana, Colombia, and which is abundant in the Zorritos formation

(lower Miocene) of the north Peruvian oilfield. As I have pre-

viously stated (op. cit., p. 294), I much doubt their reference to this,

genus.

Occurrence.—Palmarejo, State of Zulia.

Genus SABICEA Aublet

SABICEA ASPERIFOLIA Engelhardt

Sabicea aspcrifolia ENGEir.HAKi>T, Abh. Senok. Naturf. Ges., vol. 19, p. 40, pi. 5,

6g. 6; pi. 8, fig. 6, 1895.

This species was described by Engelhardt from the Tertiary of

the Cauca Valley, Colombia. It is abundantly represented by leaves

of various sizes in a somewhat fragmentary condition in the clays at

Betijoque. The narrower forms are superficially like Apocyno-

phyllum salvadorensis Berry from the Miocene of La Salvadora,

Venezuela, but the leaves are less oblong and more ovate, the

secondaries are less regular and stouter, the tertiaries are much more

prominent, the areolation differs, and the base is more cuneate.

/S. asperifolia is also something like Tapirira lanceolafa Engel-

hardt of the family Anacardiaceae, described from the Tertiary of

Loja, Ecuador, and recorded from the Miocene of Peru (see p. 352).

It is also much like the existing S. aspera., which resemblance has

suggested the name of the fossil species.

U, S. GOVERNMENT PRINTING OFFICE; 1936
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NATHA FROM TENNESSEE, TEXAS, AND LOWER
CALIFORNIA, WITH RECORDS OF PREVIOUSLY
KNOWN SPECIES

By H. F. LooMis

Bureau of Plant Industry, United States Department of Agrimlture

A PAPER in which the 12 known species of the milliped order

Colobognatha in the United States were alhided to in descriptions,

keys, or diagnoses appeared in 1928.^ Since then three additional

species of the order have been discovered, and although one of them

was found in an unrecorded locality in Lower California, all its

close relatives are members of our fauna, and there is possibility of

its range extending into the United States in the southern California

mountains adjacent to the Mexican Boundary. This species and

another new one from Tennessee belong in the genus Brachycyhe,

and they double the number of species it contains. The third species

is from near Brownsville, Tex., and extends the tropical genus

Siplionophora within our borders. Descriptions of these new species

and several new locality records of previously known forms are

herein presented. The type specimens of the new species are in the

United States National Museum.

1 Cook, O. F., and Loomis, H. P., Millipeds of the order Colobognatha, with descriptions

of six new genera and type species, from Arizona and California. Proc. U. S. Nat. Mus.,

vol. 72. art. 18, pp. 1-26, 102S.

51192—36 361
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Genus SIPHONOPHORA Brandt

SIPHONOPHORA LIMITARE, new species

Two males, one the type (U.S.N.M. milliped no. 1159), and three

females collected at Brownsville, Tex. (without date), by H. S.

Barber, of the U. S. Bureau of Entomology and Plant Quarantine.

Diagnosis.—The combination of characters exhibited by the head,

i. e., the rounded sides, short beak, and the short and stout antennae,

has not been reported for any other Central American or Mexican

species of this genus. The broad, thin, truncated terminal joint of

the anterior gonopods also seems very distinctive of this species.

Description.—Body slender; the largest specimen, a female, is 16

mm long and 0.7 mm wide and has 80 segments; the other two

females have 44 and 03 segments ; the male type has 78 segments, and

the other male 68. Dorsal surface of body invested with very short,

erect pubescence.

Head short, subglobose, the sides slightly rounded (fig. 32, a).

Beak a little over half the length of rest of head, very slightly de-

curved, and with a cluster of long hairs at base on under side. An-

tennae short and stout, not so long as head, and with tip of beak

reaching opposite middle of sixth joint (fig. 32, h).

First segment with anterior margin evenly and shallowly emar-

ginate. Segments 2, 3, and 4 shorter than ensuing ones and much
more convex longitudinally. Repugnatorial pores large and opening

from slight conic elevations.

Anterior gonopods short and crassate, subglobose, coarsely hairy,

the joints indistinct. What appears to be the terminal joint is short,

broad, and thin, and the apex is transversely and obliquely trun-

cated. Posterior gonopods long and slender, extending forward be-

tween anterior gonopods and exceeding their tips; apical joint

longer than other joints.

Remarks.—This is the first record of a species of this genus in the

United States, although species of closely related genera are known
from Arizona and California. Partly on the basis of finding, in a

few especially favored localities in south Texas, a number of deli-

cate, humus-inhabiting arthropods and two millipeds associated with

tropical forms, it has been inferred that in former times extensive

forests were present in the region and allowed a general distribution

of humus animals, which later were restricted and isolated by chang-

ing conditions.^ The discovery of a species of Siphonophora in the

'^ Cook, O. F., Cbanse of vegetation on tlic south Texas prairies. U. S. Bur. Plant
Industry Giro. 14, 1908.

Cook, O. P., Notes on tlie distribution of millipeds in southern Texas, with descriptions

of new genera and species from Texas, Arizona, Mexico, and Costa Rica. Proc. U. S.

Nat. Mus., vol. 40, pp. 147-167. 1911.
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FiGUUH 32.^

—

a, J), SipJionopJiora limitare, new species, a, dorsal, and b, lateral view of head

and first segment ; o, Oosodesmus daremontus Chamberlin, anterior and posterior gono-

pod ; d, Brachycyhe petasata, new species, dorsal view of anterior end of body ;
e, B.

lecontei Wood, dorsal view of anterior end of body ; /, g, B. rosea Murray, /, dorsal view

of anterior end of body, g, dorsal view of a mid-body segment ; h, i, B. producta, new

species, h, dorsal view of anterior end of body, i, dorsal view of a mid-body segment.

(All figures of Brachycijbe drawn to same scale.)
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region is additional and more conclusive evidence of the previous

existence of tropical conditions, for all the members of this genus

are distinctly tropical and of delicate structure and sluggish habits,

which combine to restrict their distribution and make migration a

slow process dependent on the constant protection of a moist humus

layer, such as usually is found in tropical forests. Because of the

persistence of such types as Siphonopliora^ it is evident that in small

areas in south Texas satisfactory environmental conditions for

humus animals have been maintained with unbroken continuity

since the disappearance of the forests, and through the period of

changing vegetation, to the present day.

Genus SIPHONACME Cook and Loomis

SIPHONACME LYTTONI Cook and Loomis

In addition to the type locality, which is near the highest point of

the road^ between Miami and Superior, Ariz,, the species has since

been collected by me at Prescott and in Cave Creek Canyon of the

Chiricahua Mountains, Ariz.

Genus ANDROGNATHUS Cope

ANDROGNATHUS CORTICARIUS Cope

Previously reported from Virginia and Tennessee. Specimens

have been collected at Quincy, Fla., by Dr. O. F. Cook, thus consid-

erably extending the range to the south and indicating that the

species will probably be found in several States from which it has

never been reported.

Genus GOSODESMUS Charaberlin

GOSODESMUS CLAREMONTUS Chambcrlin

As the names implies, the type locality of this species is Clare-

mont, Calif. Additional specimens have been collected by Dr. O.

F. Cook in the following California localities: "South of Pesca-

dero"; Santa Cruz Mountains, between Santa Cruz and Holy City;

Santa Monica.

The male gonopods are shown in figure 32, c.

Genus BRACHYCYBE Wood

This is probably the most interesting genus of the order in the

United States because of its wide distribution, its species being found

on the Pacific coast as well as on the Atlantic seaboard, whereas the

other genera are monospecific, except Siphona&me and /Sij)honophora,

and their species restricted to one side of the continent or the other.
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One of the chief differences recognized between the previously es-

tablished species of Brachycyhe has been the number of segmentSc

the eastern lecontel having less than 50 and the western rosea more

than 60. Two new members of this genus are herein described, one

from each side of the continent. The conformity of each new spe-

cies, in number of segments, with the species previously known in

its respective region, may signify descent from a common ancestor,

but the structural differences between the two eastern species, or

between the two western ones, are sufficiently numerous and extreme

to have required a very long time for their development. The com-

mon prehistoric home of the two branches of the genus is a matter

of doubt but may have been Mexico or Central America rather than

the United States, as extension from a single source in the United

States to both sides of the continent is more difficult to explain

than migration from a more southern source.

The four species of this genus are separated in the following key

:

KEY TO THE SPECIES OF BRACHTCYBE

1. Head completely hicMen beneath first segment, which has the

lateral cariuae produced foi'ward and expanded inward, oc-

cupying almost the entire front margin ; surface of disk very

faintly tuberculate petasata, new species

Head exposed between the short, oblique, lateral carinae of first

segment, the disk of which is strongly tuberculate 2

2. Body stout, 4 or 5 times as long as broad ; number of segments

not exceeding 50 lecontel Wood
Body slenderer, 7 to 12 times as long as broad and with 60

to 75 segments 3

3. Body about 7 times as long as broad; first segment with 3

transverse rows of tubercles and with lateral carinae

obliquely produced forward; posterior margin of mid-body

segments continuous throughout rosea Murray
Body 10 to 12 times as long as broad ; first segment with 2

transverse rows of tubercles and with lateral carinae scarcely

produced
;
posterior margin of mid-body segments interrupted

at base of each lateral carina producta, new species

BRACHYCYBE PETASATA, new species

Many specimens were collected in the Cherokee National Forest,

Tenn., November 1, 1929, by Dr. O. F. Cook. The type (U.S.N.M.

milliped no, 1160) is a male.

Diagnosis.—The enlarged first segment, which completely hides

the head from above, immediately distinguishes this species.

Description.—Length of largest specimen 18 mm, width 3 mm;
number of segments 40 to 49. Anterior end of body suddenly broad-

ened from in front.

Head hidden beneath first segment when viewed from above (fig.

32, d).
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First segment large, lateral carinae produced forward and ex-

panded inward, almost joined along longitudinal axis of body above

head, sinus between carinae long and narrow; surface of segment

with a few small indistinct tubercles on posterior portion.

Other segments with two transverse rows of rather large, low,

rounded tubercles; anterior row crossing dorsum and median por-

tion of lateral carinae almost to lateral margin and containing 14

to 22 tubercles; posterior row containing but 6 to 12 tubercles and

these not extending onto lateral carinae; a transverse furrow is

strongly evident on dorsum between the two rows of tubercles but

does not extend onto the carinae.

Anal valves together are hemispherical, the inner margins not

meeting in a reentrant angle as in the other three species.

The alcoholic specimens are creamy white; the living colors are

not recorded.

BRACHYCYBE LECGNTEI Wood

Brachycyhe lecontii Wood, Proc. Acad. Nat. Sci. Philadelphia, 1864, p. 187.

In order to place this species on the same taxonomic footing as

the other members of the genus, the following brief description has

been prepared:

Description.—Length of largest specimen 13 mm, width 3 mm.
Number of segments in the two specimens examined 40 and 42

(Wood reported 47 seg-ments) ; anterior end of body suddenly broad-

ened from in front (fig. 32, e).

Head not covered by first segment.

First segment with lateral carinae short but extending obliquely

forward a considerable distance, the head visible between them.

Anterior median margin transverse. Surface with small but very

evident tubercles in three irregular transverse rows.

Other segments with two transverse rows of small hemispherical

tubercles extending across dorsum and onto lateral carinae, the

anterior row with 20 to 32 tubercles and the posterior row with

a somewhat smaller number. The transverse furrow between the

rows of tubercles is strongly impressed on dorsum and extends across

each lateral carina to margin, just behind repugnatorial pore; the

furrow is broader and less conspicuous on the carinae.

Anal valves strongly inflated, meeting at a reentrant angle.

Remarhs.—The two females from which these notes were derived

were collected at Tallulah, Ga., in 1887, and probably are those re-

ported by Bollman.^ Wood's specimens came from Georgia, and

his figures of them leave no doubt as to the identity of the Tallulah

specimens. The recognition of B. petasata from Tennessee places

»U. S. Nat. Mns. Bisll. 46, p. 189, 1893.
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previous records of B. lecontei from there and from Arkansas (Boll-

man) in question. The Tennessee specimens may have been yetasata

and the Arkansas ones the same or even an undescribed species.

Considerable collecting must be done in these States to determine

what species occur, the old records no longer being reliable.

BRACHYCYBE ROSEA Murray

Brachycybe rosea Murray, Economic entomology, Aptera, p. 21, 1877,

Platydesmtcs califomicus Karsch, Mitth. Munch. Ent. Vereins, vol. 4, p. 144,

1880.

Murray and Karsch gave only "California" as the locality for

their specimens. Those I have seen were collected at the Sunnyside

mine, near Seneca, Plumas County, Calif., by H. S. Barber in 1922,

and a description and photographs of this material appeared in

the paper hereinbefore referred to.*

Drawings of the head and anterior segments of one of these speci-

mens are shown in figure 32, / and 57, for purposes of comparison

with drawings of other species. The gradual widening of the ante-

rior segments from in front is a character of the two Pacific coast

species, as is the rapid widening of the same segments characteristic

of the eastern species.

BRACHYCYBE PRODUCTA, new species

Two bottles in the National Museum collection contain specimens

labeled: (1) ^^Platydesmus, Lower Calif. Com. Dr. Marx"; (2)

"Calif. Acad. Sci. Com. Dr. Marx 10/93." The first bottle contains

one female, the other two males and three females. Although the

latter bottle is without locality data, the similarity of the females

to the one in the first bottle is unmistakable, and it is quite possible,

and indeed probable, that all specimens were collected at about the

same time and in the same place, which may have been in a wooded

section of the central mountainous portion of Lower California. If

the latter conjecture should prove true, it would not be unreasonable

to suppose that the species may .occur in some of the southern Cali-

fornia mountains.

The type (U.S.N.M. milliped no. 1161) is a male.

Diagnosis.—The principal differences between this species and

B. rosea are the longer body, the shape of the first segment, its

fewer rows of tubercles, the interrupted posterior margin of the

median segments, and the abbreviated posterior row of tubercles

on these segments.

Description.—Body longer and slenderer than any other species

and slightly more convex. The largest specimen, a female, is 38

I'roc. U. S. Nat. Miis., a-o1. 72, art. 18, pp. 24-25, pi. 1, 1928.
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mm long and 3.3 mm wide and has 72 segments. The male type is

35 mm long, 3.2 mm wide, and has 75 segments. Anterior end of

body widening gradually from in front (fig. 32, h).

First segment scarcely wider than head; lateral carinae less de-

veloped than in other species and more transverse ; surface with two

transverse rows of rounded tubercles.

Except for a few segments at each end of the body, the others

have the posterior margin abruptly interrupted on each side of the

dorsum at the base of the lateral carina, the margin between the

carinae being produced backward and having a right-angled corner

at the base of the carina (fig. 32, ^).

Segments with two transverse rows of smaller tubercles on the

dorsum than in B. rosea, the anterior row extending across lateral

carinae and containing 20 to 30 tubercles
;
posterior row ending near

angulation of posterior margin, not extending onto carinae, and

containing 14 to 22 tubercles.

Anal valves inflated and meeting at a reentrant angle.
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The studies underlying this paper are based upon specimens in the

collections of the United States National Museum, Washington ; the

Academy of Natural Sciences of Philadelphia; the American Museum
of Natural History, New York; the Boston Society of Natural History;

the Museum of Comparative Zoology, Cambridge, Mass.; the field

laboratory of the U. wS. Bureau of Entomology and Plant Quarantine

at Melrose Highlands, Mass.; and of Prof. C. T. Brues, of Harvard

University. I am indebted to these institutions and to Professor

Brues for the loan of specimens and to A. B. Gahan and C. F. W.
IMuesebeck, of the U. S. Bureau of Entomology and Plant Quaran-

tine, for manj'^ helpful suggestions and for criticism of the manuscript.

My thanks are also due Nathan Banks, of the Museum of Compara-

tive Zoolog}^, and D. L. Parker and P. B. Dowden, of the Bureau of

Entomology and Plant Quarantine, for help given me from time to

time.

Most of the types of the species of the genus Perilampus are in the

collection of the United States National Museum and have been

studied. The t3^pes of hyalinus Say and platygaster Say are evidently

lost, and in the identification of these species I have followed such

workers as A. B. Gahan, of the U. S. Bureau of Entomology and Plant

Quarantine, and J. C. Crawford, formerly of the Bureau of Entomol-

ogy. It is difficult to say, in the absence of the types, whether the

48763—36 1 369
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identifications are correct. Those specimens called P. plaiygaster, I

might say, judging from the description, may well be some other

species. The identification of P. hyalinus, on the other hand, is hkely

correct, although the possibihty of the specimens so identified being

carolinensis, a closely related but rarer species, which I have described

herein as new, must not be overlooked, for both species were considered

as hyalinus in the past. The types of Provancher's three species

—

stygicus, aciculatus, and laevis—are in Canada; the first two are in the

Museum of Public Instruction in Quebec, and tlie last in the Harring-

ton Collection in Ottawa.^ I have not seen these, and I am unable to

place laevis, at least. P. aciculatus is probably hyalinus vSay, and I

have synonymized it, questioningiy, with tliis species. I am also

unable to place cyaneus Brulle, the type of which I presume to be in

the Museum d'Histoire Naturelle in Paris, or alexinus Walker, eniellus

Walker, and lepreos Walker, the types of which are presumably in the

British Museum. For a further mention of laevis, cyaneus, alexinus,

eniellus, and lepreos, see "Unidentified Species" (p. 410).

Twenty-two valid species and varieties are recognized in this paper,

of which ten are described as new to science.

As may be seen from the key or table to species, the genus Peri-

lampus divides itself naturally into two sections and each section in

turn into smaller groups of species.^ Section I, composed of what I

term the "carinate species", from the presence of a well-defined carina

on the frons, includes (1) the hyalinus group and (2) the plaiygaster

group ^; and section II, the "noncarinate species", includes (1) the

single species comprising the canadensis group, (2) the chrysopae

group, (3) the anomocerus group, and (4) the Julvicornis group. The

species canadensis, which stands at the head of the noncarinate list in

the key, could properly be included in the chrysopae group, but I prefer

to keep it separate, for the present at least, because of its resemblance

in certain respects, especially in the character of its fu'st tergite, to the

hyalinus group of species in section I. The following outline will

show the species in accordance with the above grouping:

Section I (Carinate Species)

I
carolinensis, new species.

regalis, new species.

hyalinus Say.

'plaiygaster Say.

2. Platygaster group.
crawfordi, new species.

subcarinalus Crawford.

carinifrons Crawford.

vcellaius, new species.

» Gahan, A. B., and Rohwer, S. A., Can. Ent., vol. 50, p. 100, 1918.

« Only the principal characters are used in the key in dillcrentiating the groups, and in some cases again

the charactrrs uspd are not all true group characters.

' The Rroup name is derived from the oldest described species in each.
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Section II (Noncarinate Species)

1. Canadensis group j canadensis Crawford.

\canadensis nitidus, new variety.

(chrysopae Crawford.

rohweri, new species.

3. Anomocerus group

4. Fulvicornis group.

.capitatus, new species.

anomocerus Crawford.

granidosus Crawford.

gahani, new species.

fulvicornis Ashmead.
fulvicornis prothoradcus, new variety.

stygicus Provancher.

similis Crawford.

mnesebecki, new species.

[robertsoni Crawford.

Superfamily CHALCIDOIDEA
Family PERILAMPIDAE
Genus PERILAMPUS Latreille

Perilampus Latreille, Genera crustaceorum et insectorum, etc., vol. 4, p. 30,

1809. (Genotype, Diplolepis violacea Fabricius, designated by Latreille,

Considerations g6n6rales sur I'ordre naturel des aniiaaux, etc., p. 436,

1810.)

Cynipsillum Lamarck, Histoire naturelles des animaux sans vertfebres, vol. 4,

p. 156, 1817 (p. 36G in ed. 2, 183.5). (Genotype, Chalets violacea Panzer,

designated by Gahan and Fagan, U. S. Nat. Mus. Bull. 124, p. 41, 1923.)

Head as broad as thorax; frontovertex deeply emarginate; clypeus

clearly defined, separated from rest of face by a suture; mandibles

strong, the right tridentate, the left bidentate; antennae inserted

about in the middle of the head, well above level of lower margins

of eyes, with 13 distinct segments, with only one ring joint, scape

not quite reaching anterior ocellus, flagellum fusiform to subclavate;

thorax coarsely umbilicately punctured; pronotum short; dorsal

line of prepectus generally as long as or longer than prothorax,

suture separating it from latter sometimes indistinct; mesonotum
with parapsidal furrows converging; axillae triangular, not widely

separated; scutellum sometimes produced at apex but never produced
into a spear-shaped process or spine; costal cell about two to three

times as long as the marginal vein; marginal vein longer than the

postmarginal, rarely only as long; stigmal vein shorter than post-

marginal, very rarely about as long; abdomen very shortly petiolated;

first tergite (petiole) transversely linear to nearly as long as broad,

with anterior margin frequently elevated into a flangelike projection,

smooth to coarsely sculptured; abdomen entirely or in greater part

smooth and pohshed, second and third segments (first and second

of the gaster) entirely or almost entirely covering remaining segments.

The species of Perilampus appear to be largely hyperparasitic.

They are characterized by an active first-stage larva, termed "plani-
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dium", a type of larva originally discovered by Dr. W. M. Wheeler

in connection with iiis studies of the eucharid species Orasema viridis

Ashmead * and discovered in Perilampus by Harry S. Smith in his

studies of the life history and habits of Perilampus hyalinus Say.^

KEY TO THE SPECIES OF PERILAMPUS

1. Frons with a carina extending from behind anterior ocellus

downward on each side of scrobal cavity to level of insertion

of antennae, or nearly to that point; axilla with an elongate,

genersUy fingerlike extension running posteriorly along lateral

margin of scutellum (if somewhat triangular, then base of

extension falling more or less distinctly below middle of

axilla) ; surface of axillae above base of fingerlike extension

more or less depressed or excavated 2

Frons without such carina or at most with an indistinct one

that extends laterad from ocellus for a short distance only;

posterior extension of axilla not fingerlike but more or less

triangular, its base extending to about middle or above

middle of axilla; surface of axillae not depressed 9

2. Metallic-green, blue, or violaceous species; at least some of striae

on cheeks continued uninterruptedly onto face; malar groove

absent, although rarely faintly indicated; prepectus separated

frona pronotum by a very distinct suture; axillae usually in

part smooth and shining {hyalinus group) 3

Black species, occasionally in part greenish or bronzj^; striae

on cheeks very rarely continuous onto face; malar groove

usually distinct; suture separating prepectus from pronotum

indistinct; axillae opaque or subopaque, sometimes more or

less shining at upper part {platygaster group) 5

3. Frons laterad of frontal carina witlx longitudinal rugae, without

large punctures; ocellocular area with transverse rugae;

viewed from in front, the frontal carina gradually approaching

eye margin, its lower half nearly straight or at least not

sharply curved; posterior orbit completely striated or with

only a verj^ narrow area smooth, the striae dense and numer-

ous. Postocellar line at least about three times length of

median line of vertex; scutellum as a rule about as long as

mesoscutum and prothorax combined hyalinus Say

Frons laterad of carina with large, shallow, irregular punctures,

often more or less wrinkled also but without longitudinal

rugae; ocellocular area v.ith coarse punctui-es; viewed from

in front, lower half of frontal carina sharply curved toward

eye margin; broad area along posterior orbit smooth and striae

on cheeks neither dense nor numerous 4

4. Postocellar line about twice length of median line of vertex,

distinctly less than twice length of ocellocular line; emargi-

nation of frontovertex falling considerably in front of a line

tangent to posterior margins of lateral ocelli; scutellum

about as long as mesoscutum and prothorax together; head

cupreous, face and scrobal cavitj' black, thorax violaceous

to blue, antennal fiageUum pale ferruginous regalis, new species

« Bull. AmcT. Mus. Nat. Hist., vol. 23, art. 1, 1907.

• U. S. Dept. Agr., Bur. Ent. Tech. Ser. no. 19, pt. 4, 1912.
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Postocellar line three or more times as long as median line of

vertex, about twice length of ocelloculaf line; emargination

of frontovertex almost touching a line tangent to posterior

margins of lateral ocelli; scutellum produced at apex and as

a rule distinctly longer than mesoscutura and prothorax

together; head and thorax green, antennal flagellum grayish

black carolinensis, new species

5. Frontal scrobe above narrowly arcuate; distance between lateral

ocellus and nearest point on frontal carina about equaling or

exceeding shortest distance from that point on carina to

anterior ocellus; if shorter (plaiygaster Say), then clypeus as

a rule as long or about as long as wide 6

Frontal scrobe more broadly arcuate; distance between lateral

ocellus and nearest point on frontal carina (or edge of emargi-

nation) shorter than shortest distance between that point on

carina and anterior ocellus; if about equal (carinifrons Craw-

ford), then face at side of clypeus smooth except for hair

punctures 7

6. Shortest distance between lateral ocellus and frontal carina

about equal to or shorter than shortest distance from that

point in carina to anterior ocellus; if longer, then emargina-

tion of frontovertex touching a line tangent to anterior mar-

gins of lateral ocelli and postocellar line considerably longer

than median line of vertex; area along inner margin of parap-

sides distinctly and completely or practically completely

shagreened; walls between umbilicate punctures on mesoscu-

tum thin, mere septa; clypeus as a rule about as long as

wide platygaster Say

Shortest distance between lateral ocellus and frontal carina

exceeding shortest distance from that point in carina to

anterior ocellus; emargination of frontovertex falling dis-

tinctly in front of a line tangent to anterior margins of lateral

ocelli and postocellar line not greatly longer than median

line of vertex; area along inner margin of parapsides only in

small part shagreened and that rather faintly so; walls be-

tween umbilicate punctures on mesoscutum widened or

thickened, at least medially; clypeus very distinctly wider

than long crawfordi, new species

7. Area along inner margin of parapsides completely or practically

completely sculptured, shagreened, or shagreened and acicu-

late; lateral ocelli distinctly depressed, vertex medially more

or less distinctly elevated, this elevation continued diagon-

ally in front of lateral ocelli; hyperclypeal area about as long

as clypeus. Face at side of clypeus rugulose, rugulose granu-

lar, or granular; eyes with a vitreous surface ocellatvis, new species

Area along inner margin of parapsides smooth or practically

smooth and polished; lateral ocelli not depressed and vertex

medially relatively not elevated, although rarely faintly so;

hyperclypeal area distinctly shorter than clypeus 8

8. Face laterad of clypeus rugulose, rugose, or rugose-granular;

frons laterad of frontal carina and ocellocular area very often

distinctly sculptured; eyes with a dull surface; anterior margin

of first tergite more or less distinctly emarginate subcarinatus Crawford

Face laterad of clypeus, frons laterad of frontal carina, and

ocellocular area smooth except for hair punctures; surface of
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eyes vitreous; anterior margin of first tergite apparently trun-

cate carinifrons Crawford

9. First tergite, exclusive of invaginated anterior portion, very

short, transversely linear or at least several times as broad

as long, usually smooth or weakly sculptured and generally

with anterior margin more or less elevated into a flangelike

projection that masks more or less posterior aspect of neck

of propodeum^; species with thorax usually in part metallic 10

First tergite more distinctly petioliform, rarely more than

three times as broad as long, as a rule more or less rugosely

sculptured and without a marginal flange anteriorly; species

with thorax usually black (Julvicornis group) 15

10. First tergite smooth and without an elevated anterior margin;

frons meeting vertex in a sharp keel ; area along inner margin of

parapsides usually coarsely roughened with punctures or

aciculations; insect as a rule in large part metallic. Scrobal

cavity deep and wide, occupying practically whole of front

and cutting a line tangent to anterior margins of lateral

ocelli, its margins acutely angulated.

canadensis Crawford and canadensis nitidus, new variety

First tergite with anterior margin more or less distinctly ele-

vated and often sculptured; frons meeting vertex in more or

less of a curve; if meeting in a sharp keel, then insect black;

area along inner margin of parapsides smooth or only finely

sculptured or roughened 11

11. Cheeks convexly rounded; head in front view, with very rare

exceptions, distinctly transverse, not subtriangular; eyes

reaching or about reaching level of base of clypeus; umbili-

cate punctures on mesoscutum and scutellum angulated and
walls or interspaces thin, mere septa; only rarely are punc-

tures round or roundish and interspaces thickened or wid-

ened; anterior margin of first tergite generally not completely

masking posterior aspect of neck of propodeum, as a rule

truncate or only slightly convex; head or thorax or both

head and thorax sometimes black {chrysopae group) 12

Cheeks not convexly rounded but straight or nearly straight;

head in front view usually elongate or somewhat transverse

and as a rule subtriangular; eyes not reaching level of base of

clypeus (not always so definite in males) ; umbilicate punc-

tures on mesoscutum and scutellum round or roundish and
interspaces more or less widened, at least medially; anterior

margin of first tergite strongly elevated and completely

masking posterior aspect of neck of propodeum, strongly or

acutely convex; neither head nor thorax completely black

(anomocerus group) 14

12. Upper part of frons between eye and scrobal cavity usually ver-

tically wrinkled or rugose, in males this sometimes extended

to level of base of antennae; malar furrow half or less than

half as long as width of cheek at apex; pronotum laterally as

a rule very distinctly shorter than dorsal margin of prepectus;

head very rarely completely black, usually more or less green,

blue, bronzy, cupreous, or brown chrysopae Crawford

• Sometimes, as in anomocerus Crawford, extending and resting on neck of propodeum and appearing to

form a petiolelike tergite.
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Upper part of frons smooth; malar furrow more than half as

long as width of cheek at apex (rarely no more than half)

;

pronotum laterally as long as dorsal margin of prepectus or

not much shorter; head black, occasionally with some blue-

green or bronzy reflections 13

13. Frons meeting vertex in a curve; emargination of frontovertex

acute or at least not markedly obtuse; anterior and posterior

margins of prepectus carinate and gradually converging ven-

trally to form a single carina; scutellum not broadened api-

cally, at most only slightly broader; thorax not completely

black, notum at least greenish, bluish, brqnzy, or cupreous

(bright coloring sometimes very limited) rohweri, new species

Frons meeting vertex in a sharp keel; emargination of fronto-

vertex markedly obtuse; carina along anterior margin of pre-

pectus curved sharply caudad to meet posterior marginal

carina at an approximate right angle at a point about half the

distance between tegula and front coxa; scutellum more or

less distinctly broadened apically; thorax black (punctate

portion of notum sometimes bronzy black) capitatus, new species

14. Third joint (ring joint) of antennae, except rarely, as long as

wide; pronotum laterally as a rule no longer and generally not

so long as dorsal margin of prepectus^; scutellum not granular

laterad anomocerus Crawford

Third joint of antennae wider than long; pronotum laterally

longer than dorsal margin of prepectus; scutellum densely

granular laterad granulosus Crawford

15. General color black with greenish and cupreous reflections; face

and areas along inner margins of parapsides distinctly green-

ish; vertex and dorsum of thorax usually more or less cupre-

ous; cheeks along malar furrow, frons, and face, exclusive of

hyperclypeal area and clypeus, completely or in greater part

finely and irregularly lineolate or aciculate. Cheeks convexly

rounded; head in front view transverse gahani, new species

General color black or blackish (head very rarely greenish and

notum of thorax sometimes bronzy) ; front and face, except

very rarely, entirely smooth except for hair punctures; cheeks

along malar furrow usually smooth 16

16. Angle formed by dorsal and anterior faces of pronotum later-

ally not sharp, the coarse punctation of sides of pronotum

continued onto lateral margins of anterior face; punctate por-

tion of pronotoprepectal area dorsally shorter than smooth

portion; basal shallow furrow on underside of apex of scutel-

lum not distinctly angled at middle; neck of propodeum
weakly sculptured, only rarely coarsely sculptured 17

Angle formed by dorsal and anterior faces of pronotum sharp

laterally as well as above, the coarse punctation of sides of

pronotum not continued onto its anterior face; punctate por-

tion of pronotoprepectal area dorsally as long or longer than

smooth portion; basal shallow furrow on underside of apex

of scutellum forming an acute angle medially or sometimes

an obtuse angle; neck of propodeum coarsely sculptured, only

rarely finely or weakly sculptured 18

' The suture separating the prepectus from the pronotum may be indistinct.
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17. Cheeks straight or nearly straight (sometimes convexly rounded

in males) ; head somewhat, although only very slightly, trans-

verse (at least in females), sometimes subtriangular; wings

with a gray-brown or infuscated spot or cloud below marginal

vein; scape in male broadened almost throughout whole

length; small individuals, as a rule no more than about 2 mm
long stygicus Provancher

Cheeks convexly rounded (sometimes only slightly so) ; head

in front view with very rare exceptions distinctl}' transverse,

not subtriangular; wings hyaline, although rarely with a

faint indication of a cloud below marginal vein; male un-

known; larger individuals, usually more than 2 mm in length.

fulvicornis prothoracicus, new variety

18. Cheeks convexly rounded (rarely almost straight); head in

front view distinctly transverse, rarely nearly as long as

broad and rarely subtriangular. Notum of thorax black

(punctate portion sometimes bronzy) ; walls or interspaces

between umbilicate punctures on mesoscutum and scutellum

thin, mere septa, the punctures angulated fulvicornis Ashmead
Cheeks straight or nearly straight; head in front view ranging

from somewhat elongate to distinctly transverse, usually

subtriangular 19

19. Head in front view more or less distinctly transverse; punctate

portion of notum of thorax, except rarely, bronzy or bronzy

black; area along inner margin of parapsides as a rule with

a greenish or bronzy tinge; interspaces between umbilicate

punctures on mesoscutum or scutellum or on both, medially,

usually slightly widened, punctures with more conspicuously

thickened walls round or roundish similis Crawford

Head somewhat elongate or only slightly transverse; notum of

thorax black; area along inner margin of parapsides only

very rarely greenish; walls or interspaces between umbilicate

punctures on mesoscutum and scutellum thin, mere septa,

punctures angulated 20

20. Frons meeting vertex in more or less of a curve; emargination

of frontovertex apparently never very pronounced 8; post-

marginal vein usually distinctly longer than stigma) vein,

its apex usually merging with darkish costal border of wing

and indistinct; small individuals, thorax very distinctly less

than 1.5 mm in length muesebecki, new species

Frons meeting vertex in a more or less sharp keel; emargination

of frontovertex usually conspicuous (best marked in males)

;

postmarginal vein as a rule as long or only slightly longer

than stigmal vein and usually clearly defined at apex; larger

individuals, thorax about 1.5 mm long robertsoni Crawford

PERILAMPUS CAROLINENSIS, new species

Female.—Length about 4.5-5.5 mm. Head: Frons with a carina

extending from behind the anterior ocellus downward on each side of

the scrobal cavity to beyond the level of the insertion of the antennae,

carina prominent and lower portion sharply curving toward eye

margin; frons laterad of the carina with large, shallow, irregular

• Head viewed dorsally.
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punctures and also somewhat longitudinally wrinkled; ocellocular

area with coarse punctures and some transverse wrinkles; emargina-

tion of frontovertex almost touching a hne tangent to posterior margins

of lateral ocelH and anterior margin of anterior ocellus only slightly

in front of anterior margins of lateral ocelli; postocellar line three to

four times the length of median line of vertex and practically twice

the length of ocellocular line; eyes with a conspicuous smooth area

along posterior orbit; cheeks and face on each side of clypeus with

coarse or fairly coarse rugae (former very rarely in part smooth),

the rugae well separated, neither dense nor numerous, lowermost

ones on face commingling or continuous with those on cheeks, cheeks

usually with more or less conspicuous punctures interspersed with the

rugae ; malar furrow absent, rarely very faintly indicated ; hyperclypeal

area strongly or rather strongly depressed in relation to face on each

side; scrobal cavity deep, sides steep, beginning to flare at or about

level of base of scape; clypeus wider than long, longer than hyper-

clypeal area, more or less conspicuously punctate, anterior margin

very faintly arcuately emarginate medially, basal margin usually

markedly concavely arcuate, face on each side immediately above

rugae more or less conspicuously punctate; cheeks convexly rounded;

head in front viev/ distinctly transverse, eyes reacliing more or less

below level of base of clypeus.

Thorax: Scutellum produced at apex and as a rule distinctly longer

than mesoscutum and prothorax together; areas along inner margins

of parapsides more or less roughened with punctures and often also

with aciculations; suture separating prepectus from pronotum very

distinct; axilla with an elongate fingerlike extension running poster-

iorly along lateral margin of scutellum, the base of extension falling

distinctly below middle of axilla, and the face of axilla depressed or

excavated immediately above base of extension, the portion imme-
diately anterior to extension not sloping toward latter, surface of axilla

as a rule in large part smooth and shining, with more or less con-

spicuous rugae immediately above base of extension; basal shallow

furrows on underside of apex of scutellum turning caadad near middle

of scutellum and running more or less parallel to each other to periph-

eral furrow; propodeum laterally depressed and rugose; walls between
punctures on middle of scutellum more or less thickened, a small spot

near center usually impunctate; wing veins long, postmarginal vein

occupying about one-fourth to one-third the distance between the end
of tl^e marginal vein and the apex of the wing in a straight line and
usually about three-fourths the length of the marginal vein; wing
hairs rather dense.

Abdomen: Posterior face wider than long, as a rule very markedly
wider; first tergite very strongly transverse, smooth or practically

smooth and with no elevated anterior margin; hair punctures on
second segment conspicuous.

48763—36 2
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Color: Head green, usually with violaceous or brassy reflections;

vertex, front laterad of carina, temples, and hyperclypeal area rarely

definitely brassy or cupreous; flagelluin of antenna grayish black

with apices sometimes reddish; scape concolorous with head; thorax

green to violaceous-green, the axillae often brassy or with a brassy

reflection; abdomen violaceous with green or greenish reflections;

legs (outer faces at least) green; anterior tibiae in large part testa-

ceous to brown, often with only a green stripe above; tarsi testaceous

to pale reddish brown; wings hyaline, veins testaceous to brown.

Male.—Length about 3.5-4 mm. Essentially similar to female;

differing largely in having the punctate portion of dorsum of thorax

in large part bronzy or cupreous, the abdomen green or black with a

blue-green reflection, and the intermediate tibiae sometimes in large

part brown. Portion of scape bearing sensorial punctures fairly

broad apically, and comprising somewhat over one-third to nearly

one-half of scape, the sensoria rather fine and not dense.

r?/2?e.—U.S.N.M. no. 49777.

Type locality.—Rosslyn, Va.

Remarks.—Described from 18 females and 2 males. The type and

allotype bear the following data: "Rosslyn, Va., Sept. 3, 1923,

captured on thistle." Ten of the female paratypes and the one male

paratype are also in the National Museum. Of these, two females

bear the same data as the type; another is from Barcroft, Va. (Aug.,

J. C. Bridwell); five females were reared from Anisota senatoria

Abbot and Smith (July, Aug., and Sept.) under the Melrose High-

lands Laboratory no. 1243lHlb and are from Mystic, Conn.; one

female was reared from the same host species (Aug.) under the Mel-

rose Highlands Laboratory no. 12431J2, and is from Bristol, Vt.;

one female is from an unknown locality. The single male paratype

was also reared from A. senatoria (July) under Melrose Higldands

Laboratory no. 12431H2, and is from Elmira, N. Y. Of the remaining

seven, one is in the collection of the Academy of Natural Sciences of

Philadelphia from (?Pitman) New Jersey (Aug.); two are in the col-

lection of the Melrose Highlands Laboratory—one from Southern

Pines, N. C. (Sept., A. H. Manee), the other from Somerville, N. J.,

where it was reared by the writer (Aug. 25, 1924), under the laboratory

no. 11744J2a, from Datana integerrima Grote and Robinson; and

four are in the American Museum of Natural History in New York
and were taken in the valley of the Black Mountains, N. C. (Aug. and

Sept.), by W. Beutenmiiller. The specimens reared from Ari^sota

and^Datana were likely hyperparasitic.

PEHILAMPUS REGALIS, new species

Female.—Length about 3.5 mm. Head: Frons with a prominent

carina extending from behind an terior ocellus downward on each side
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of the scrobal cavity to beyond level of insertion of antennae, its lower

portion sharply curving toward eye margin ; ocellocular area and frons

laterad of the carina conspicuously wrinkled and with rather large,

shallow, irregular punctures; emargination of frontovertex falling

considerably in front of a line tangent to the posterior margins of

lateral ocelli, and anterior margin of anterior ocellus well in front of

anterior margins of lateral ocelli; postocellar hne twice or less than

twice the length of median line of vertex, much less than twice the

length of ocellocular line and sometimes only a little longer than the

latter; eyes with a conspicuous smooth area along posterior orbit;

cheeks and face on each side of clypeus with coarse ridges or rugae, the

lowermost rugae on face commingling or continuous with those on
cheeks, these rugae well separated, not dense and numerous; malar
furrow absent; scrobal cavity deep, its sides beginning to flare some-

what above level of base of scape; hyperclypeal area rather strongly

depressed in relation to face on each side; clypeus wider than long,

longer than hyperclypeal area (sometimes nearly twice as long), its

anterior margin shallowly but distinctly arcuate; cheeks convexly

rounded; head in front view distinctly transverse; eyes reaching

level of base of clypeus.

Thorax: Scutellum about as long as or not much longer than meso-

scutum and prothorax together; area along inner margin of parapsides

shallowly punctate and aciculate; suture separating prepectus from
pronotum very distinct; axilla with an elongate fingerlike extension

running posteriorly along lateral margin of scutellum, the base of

extension falling distinctly below middle of axilla, face of axilla

depressed or excavated immediately above base of extension, the por-

tion immediately anterior to extension not sloping toward latter,

surface of axilla in large part smooth or practically smooth and
shining but with more or less conspicuous rugae immediately above

base of extension; basal shallow furrows on underside of apex of

scutellum turning caudad and meeting in an acute angle on median
line of scutellum; propodeum depressed laterad of the smooth median
areas; scutellum with a conspicuous smooth median longitudinal line;

walls between punctures on mesoscutum medially slightly thickened;

wing veins long, the postmarginal vein occupying about one-fourth the

distance between marginal vein and apex of wing in a straght line and
about three-fourths the length of the marginal vein; wing hairs

rather dense.

Abdomen: Posterior face very distinctly wider than long; first

tergite very strongly transverse, apparently smooth and with no

elevated anterior margin; hair punctures on second segment fairly

conspicuous.

Color: Head, except face and scrobal cavity wliich are black, bright

cupreous with a greenish reflection; hyperclypeal area cupreous to

brassy; base of mandibles bluish to violaceous; flagellum of antenna
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pale ferruginous; scape greenish; thorax violaceous to blue, anterior

portion of prothorax blackish; abdomen black with a strong blue-

green reflection and with a strong violaceous reflection beneath; legs

(outer faces at least) more or less concolorous with thorax, anterior

tibiae testaceous to brownish, sometimes with a violaceous stripe

above, tarsi straw color to testaceous; wings hyaline, veins testaceous.

Type—U.S.N.M. no. 49778.

Type locality.—Cadet, Mo.
Remarks.—Described from type and one female paratype. The

latter is in the American Museum of Natural History; it is from

Swannanoa Valley, N. C. (June). The type was taken by J. G. Barlow,

June 19, 1889.
PERILAMPUS HYALINUS Say

Perilampus hyalinus Say, Contr. Maclurian Lye. Arts and Sci. Philadelphia,

vol. 1, p. 79, 1829.

—

LeConte, The complete writings of Thomas Say on the

entomology of North America, vol. 1, p. 382, 1859.

—

Viereck, Connecticut

State Geol. Nat. Hist. Surv. Bull. 22, p. 524, 1916.

?Perilampus hyalinus Provancher, Nat. Can., vol. 12, p. 293, 1881; Petite faune

entomologique du Canada et particulierement de la province de Qu6bec,

vol. 2, Hymen., p. 572, 1883.

IPerilampus aciculatus Provancher, Additions et corrections au volume ii de

la Faune entomologique du Canada traitant des Hym^noptercs, p. 199, 1887.

Female.—Length about 2-5.5 nmi. Head: Frons with a prominent

carina extending from behind the anterior ocellus downward on each

side of the scrobal cavity to level of insertion of antennae and beyond,

its lower portion nearly straight or at least not very sharply curved,

approaching eye margin gradually; frons laterad of carina with longi-

tudinal rugae and ocellocular area with transverse rugae, the former

area rarely smooth and in rare instances again marked with irregular

ridges and coarse punctures, resembling the condition in regalis;

emargination of frontovertex extending back between lateral ocelli,

in some specimens almost touching a line tangent to posterior margins

of same, anterior margin of anterior ocellus as a rule not much in

front of anterior margins of lateral ocelli; postocellar line three to

four times (sometimes more) the length of median line of vertex

and distinctly longer than ocellocular line, often about twice as

long; eyes without a smooth area along posterior orbit (striations

often faint) or with such area narrow; cheeks and face on each side

of clypeus with rather coarse rugae, the lowermost rugae on face

commingling with or continuous with those on cheeks, the rugae on

cheeks as a rule rather dense and numerous; malar furrow absent

although rarely faintly indicated; scrobal cavity fairly deep, its sides

beginning to flare considerably above level of base of scape, especi-

ally in the smaller specimens; hyperclypeal area, in relation to face,

usually not greatly, sometimes not at all, depressed; clj'^peus wider

than long (rarely almost as long as wide), somewhat longer than
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hyperclypeal area, usually more or less conspicuously punctate, its

anterior margin medially faintly arcuate and its basal margin some-

times markedly arcuate; face on each side immediately above rugose

area usually conspicuously punctate; cheeks convexly rounded; head

in front view usually distinctly transverse, eyes reaching to or below

level of base of clypeus (the latter condition usually especially marked
in the males).

Thorax: Scutellum, as a rule, of same length or only slightly

longer than mesoscutmn and prothorax together; area along inner

margin of parapsides more or less roughened with punctures or

aciculations or with both, the punctures usually shallow; suture

separating prepectus from pronotum verj^ distinct; axilla with an

elongate fingerlike extension running posteriorly along lateral margin

of scutellum, the base of this extension falling distinctly below middle

of axilla; face of axilla more or less excavated immediately above

base of extension, the portion immediately anterior to extension not

sloping toward latter; surface of axilla usually smooth or nearly

smooth and shining, but with more or less conspicuous rugae imme-
diately above base of extension; basal shallow furrows on underside

of apex of scutellum turning caudad medially; propodeum laterally

impressed and rugose; upper surface of scutellum rarely with a

smooth median longitudinal line; wing veins usually long, postmar-

ginal vein occupying about one-fifth to one-fourth the distance

between the end of the marginal vein and the apex of the wing in

a straight line and about two-thirds to three-fourths the length of

marginal vein; wing hairs moderately to quite dense.

Abdomen: Posterior face usually wider than long, rarely longer

than wide (more often so in the males); first tergite very strongly

transverse and smooth or practically smooth and with no elevated

anterior margin; hair punctures on second segment usually minute.

Color: Head green, blue, violaceous, or in some instances mostly

blackish; vertex often brown or blackish and rarely brassy, front

laterad of carina and the h3^perclypeal area sometimes more or less

brassy; flagellum of antenna grayish black to dark brown with tip

and occasionally the whole underside reddish or brownish; scape more
or less concolorous with head; thorax green, blue-green, blue, bluish

black, or violaceous, very rarely with a brassy reflection; area along

inner margin of parapsides often wholly or in part black or blackish

and propodeum sometimes black, the median lobe of mesoscutum
occasionally bronzy or cupreous; abdomen greenish, greenish viola-

ceous, violaceous, or black, the green or blue-green reflection varying

in strength and usually stronger on underside; legs (outer faces at

least) more or less concolorous with head and thorax although some-
times more distinctly green; anterior tibiae largely testaceous or

brownish except a stripe above; intermediate tibiae sometimes largely
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brown; rarely with coxae, posterior tibiae, and all femora largely

brown; tarsi more or less testaceous to brownish; wings hyaline,

veins testaceous to brown, sometimes reddish basally.

Male.—Length about 2-4 mm. Essentially similar to female,

differing largely as follows: Vertex and front laterad of carina often

brassy, sometimes more or less cupreous, rarely the whole head with

exception of scrobal cavity brassy or cupreous (resembling regalis);

dorsum of thorax often almost entirely brassy or cupreous and rarely

in larger part black or bronzy black; pleural region sometimes more

or less brass}'- or with a brassy reflection; abdomen very rarely with

some brassy or cupreous reflections; metallic stripe on anterior tibiae

generally abbreviated toward apex and rarely altogether absent,

intermediate and posterior tibiae quite consistently conspicuously

pale at apex. Portion of scape bearing sensorial punctures moder-

ately broad apically and comprising about one-third to nearly one-

half of scape, the sensoria fine to coarse and dense or moderately

dense.

Type.—Evidently lost. Redescribed from a very large series of

specimens of both sexes.

Distribution.—This is perhaps the most common of our species. It

occurs, evidently, throughout the United States and at least in

southern Canada. I have seen material from 35 States, the District

of Columbia, and 2 provinces in Canada, as follows: Maine (July,

Aug.); New Hampshire (June); Massachusetts (May to Sept., inch);

Rhode Island (June); Connecticut (May); New York (June to Sept.,

inch); New Jersey (May to Sept., inch); Pennsylvania (July to Sept.,

inch); Delaware; Maryland (May to Sept., inch); Virginia (June to

Sept., inch, "on thistle" and "Ceanothus"); North Carolina (June to

Sept., inch) ; Georgia (July) ; Florida (Jan.) ; Michigan (July) ; Indiana;

Alabama (Apr.); Wisconsin (July); lUinois (July); Minnesota (June,

July); Iowa (July); vSouth Dakota (July); Nebraska (June, July);

Kansas (June, Sept.); Texas (June, July, Dec); Montana (Aug.);

Wyoming; Colorado (June, 6,000 to 7,000 feet; July, "on hop";

Aug.); New Mexico ("on Populus"); Idaho (June); Utah (July);

Arizona; Washington (July); Oregon; California (May to Jul.y, inch,

Nov.); District of Columbia (June, July); Nova Scotia (Aug., Sept.);

Ontario (July).

Hosts.—Compsilura concinnata Meigen; Ernestia ampelus Walker;

?£". rujicauda (Brauer); Achaetoneura euchaetiae Webber; A. melalo-

phae Allen; "tachinid puparium"; Eulimneria valida Cresson; Evlirri'

neria sp.; Apanteles hyphantriae Riley; A. melanoscelus Ratzeburg;

Meteorus hyphantriae Riley. I find also the following hosts recorded:

"Dijrrion cocoon"; ^'Hyphantria cunea Drury"; and "Euchaetias

egle Drury", but the real host was very likely some parasite attacking

these.
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PERILAMPUS PLATYGASTER Say

Perilampus platigaster Say, Boston Journ. Nat. Hist., vol. 1, p. 274, 1836.

—

LeConte, The complete writings of Thomas Say on the entomology of

North America, vol. 2, p. 722, 1859.

"iPerilampus platygasier Provancher, Petite faune entomologique du Canada et

particulierement de la province de Quebec, vol. 2, Hymen., p. 572, 1883.

—

ViERECK, Connecticut State Geol. Nat. Hist. Surv. Bull. 22, p. 524, 1916.

Female.—Length about 2.5-3.5 mm. Head: Froiis with a promi-

nent carina extending from behind the anterior ocelhis downward on

each side of the scrobal cavity to or beyond level of insertion of

antennae, sometimes reaching nearly to level of ventral margin of

eye; frons laterad of carina and ocellocular area usually in large part

distinctly shagreened ; emargination of frontovertex narrowly arcuate

and not widening rapidly downward, the distance between lateral

ocellus and nearest point on carina about equal to or shorter than the

shortest distance from this point to anterior ocellus, when longer

usually not considerably so ; apex of emargination touching or slightly

cutting line tangent to anterior margins of lateral ocelli; postocellar

Hne distinctly or considerably longer than median line of vertex (not

so pronounced in the males); scrobal cavity deep, its sides sloping

steeply, the steep slope continued more or less to level of base of

clypeus so that hyperclypeal area appears relatively considerably

depressed; eyes with a dull surface; face at sides of clypeus rugulose

or rugose or rugose-granular (usually coarsely granular) ; malar furrow

present but sometimes weak and rarely, in the males at least, prac-

tically absent or merel}'^ indicated ; clypeus as a rule about as long as

wide and about one and one-half times to nearly twice as long as

hyperclypeal area (in one male more than twice as long), anterior

margin of clypeus medially faintly arcuate, the basal margin usually

slightly arcuate; cheeks convexly rounded, the striae on same not
crossiag malar furrow onto face; head in front view transverse; eyes

reaching to or below level of base of clypeus (latter condition gen-

erally more pronounced in the males).

Thorax: Walls between umbilicate punctures on mesoscutum and
scutellum thin, mere septa (on the latter sometim.es slightly thickened

along median longitudinal line); area along inner margin of parap-

sidcs distinctly and completely or practically completely shagreened;

suture separating prepectus from pronotum indistinct; axilla with an
elongate fingerlike extension running posteriori}'- along lateral margin
of scutellum, the base of this extension falling more or less distinctly

below middle of axilla; face of axilla more or less excavated imme-
diately above base of extension, the portion immediately anterior to

extension not sloping toward latter; surface of axilla completely or

practically completely sculptured and opaque or subopaque and as

a rule without very conspicuous rugae immediately above base of

extension; basal shallow furrows on underside of apex of scutellum
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turning caiidad medially; outer portion of mediolateral areas of

propodeum as a rule not depressed although sometimes marked with

coarse rugae, as a rule not differing materially from greater part of

surface; postmarginal vein occupjdng about one-sixth or less than
one-sixth the distance between end of marginal vein and apex of wing
in a straight line, about one-half to nearly two-thirds the length of

marginal vein^; wing hairs fairly or quite dense and usually dark,

rarely rather pale.

Abdomen: Posterior face wider than long, sometim.es about as long

as wide; first tergite strongly transverse and more or less sculptured,

its anterior margin not, or rarely, slightly elevated and as a rule more
or less distinctly emarginate; tliird segment (second of the gaster)

concealed or only slightly exposed.

Color: Black; flagellum of antenna grayish dull dark brown to

grayish reddish brown with apical portion paler, the paler color

usually more extensive on underside and in some specimens taking

in the whole of the underside; scape as a rule bluish or greenish; legs

brown to blackish brown; coxae usually black; posterior femora as

a rule bluish or greenish, anterior and intermediate femora also some-

times greenish or bluish; posterior and intermediate tibiae apically

and anterior tibiae, except a stripe at base above, pale testaceous to

brownish, the basal portion of posterior pair sometimes with a bluish

or greenish tinge ; in males all tibiae sometimes completely testaceous

;

tarsi straw color to testaceous or brownish testaceous; wings hyaline,

veins dull yellowish to brownish, sometimes reddish basally,

Alale.—Length about 2,25-3 mm. Essentially the same as the

female; scape slender, the portion bearing sensorial punctures not

very greatly broadened at apex and comprising nearly the whole

length of the scape, sensoria fine to moderately coarse and dense.

Type.—Evidently lost. Kedescribed from 12 females and 9 males.

Distribution.—Massachusetts (July); New Jersey (July); Pennsyl-

vania; Maryland (July, Sept.); District of Columbia; Virginia (May,

Aug., Sept.); Illinois. Say described the species from Indiana.

The species has been reared from a pupa of Melittia, but very

likely it was hyperparasitic.

PEUILAMPUS CRAWFORDI. new species

Female.—Length about 2.5-3 mm. Head: Frons with a carina

extending from behind the anterior ocellus downward on each side

of the scrobal cavity to beyond the level of the insertion of the

antennae, this carina prominent or fairly prominent; frons laterad

of carina and ocellocular area usually in part faintly shagreened

(sometimes more distinct in males); emargination of frontovertex

narrowly arcuate and slowly widening downward; the distance

» The posterior limit of the postmarginal vein is often rather difficult to make out, the vein merging with

the costal border of the wing.
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between lateral ocellus and nearest point on carina very distinctly

exceeding shortest distance from this point on carina to anterior

ocellus, apex of emargination falling distinctly in front of a line tan-

gent to anterior margins of lateral ocelli
;
postocellar line equal to or

not greatly exceeding median line of vertex; scrobal cavity deep, its

sides sloping steeply and steep slope continued more or less to level

of base of clypeus so that hyperclypeal area appears relatively

depressed; eyes with a dull surface; face at side of clypeus rugulose

or rugose-granular or rather coarsely granular; malar furrow present

but sometimes weak; clypeus very distinctly wider than long and

about one and one-half tim-cs as long as hyperclypeal area, its ante-

rior margin medially truncate or practically truncate, its basal margin

usually faintly arcuate; cheeks convexly rounded, the striae on same

not crossing malar furrow onto face; head in front view more or less

transverse, eyes reaching level of base of clypeus (in some males

reaching distinctly below).

Thorax: Walls between umbilicate punctures on mesoscutum and

scutellum, at least along the median line, distinctly thickened and

reticulated (not always so distinctly in the males), the interspaces;

elsew^here also conspicuously sculptured; punctures on mesoscutum

and scutellum round or roundish; area along inner margin of parap-

sides in part usually weakly shagreened or aciculate; suture separat-

ing prepectus from pronotum sometimes distinct; axilla with an

elongate fingerlike extension running posteriorly along the lateral

margin of the scutellum, the base of this extension failing more or

less distinctly below middle of axilla; face of axilla more or less de-

pressed or excavated immediately above base of extension, the

portion immediately anterior to extension not sloping toward latter;

surface of axilla completely sculptured and opaque or subopaque and

without conspicuous rugae immediately above base of extension;

basal shallow furrows on underside of apex of scutellum turning

caudad mediallj-; outer portion of mediolateral areas of propodeum

usually neither depressed nor difi'ering materiall}'^ in sculpture from

surface as a whole; postmarginal vein occupying about one-sixth

or less than one-sixth the distance between end of marginal vein

and apex of mng in a straight line, about one-half the length of

marginal vein '"; wing hairs quite dense and dark.

Abdomen: Posterior face wider than long or about as long as

wide; first tergite strongly transverse and usually in part sculptured,

its anterior margin not or bat slightly elevated, truncate or practically

so, sometim-cs appearing as if shallowly and broadly arcuate, at least

in the males; third segment (second of the gaster) usually not exposed,,

rarely slightly so.

i» The posterior limit of the postmarginal vein is sometimes rather difficult to make out, the vein mergin g:

with the costal border of the wing.
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Color: Black; flagelliim of antenna grayish dull dark brown udth
extreme apex usually paler, pale area sometimes more extensive

beneath; scape bluish or greenish; legs brown; coxae blackish brown,
the posterior pair often with a greenish, bluish, or violaceous reflec-

tion; posterior femora outwardly greenish, bluish, or violaceous, or

with such reflections, anterior and intermediate pairs sometimes with
such reflections; anteiior tibiae testaceous to brown with a darker
stripe above, intermediate and posterior pairs also darker above, the

outer face of posterior usually, and of intermediate sometimes, with
a bluish or greenish reflection; tarsi testaceous to brownish; wings
hyaline, veins testaceous to brown, sometimes reddish basally.

Male.—Length about 2.5-3 mm. Essentially similar to female;

scape slender, portion bearing sensorial punctures not greatly broad-
ened at apex and occupying one-half or somewhat less than one-half

of scape, sensoria coarse and dense.

Ty^g.—U.S.N.M. no. 49781.

Type locality.—Glancnxljn, Va.

Remarks.—The type and allotype were taken, respectively, in June
and July.

Described from four females and five males. Of the three female

paratypes, one, from Van Cortland, N. Y. (July, J. L. Zabriskie), is

in the American Museum of Natural Histor}'^; one, from Swarth-

more, Pa. (July), is in the Academy of Natural Sciences of Philadel-

phia; and the third (in rather poor condition), from Riverton, N. J.

(Aug., C. W. Johnson), is in the collection of the Boston Society of

Natural History. Of the four male paratypes, one, from Laurel,

Md. (July, E. B. Marshall), is in the U. S. National Museum; one,

from Falls Church, Va., and another, from Laurel, Md. (July, E. B.

Marshall), are in the Museum of Comparative Zoology; and one,

from Glencarlyn, Va. (July), is in the collection of Prof. C. T. Brues,

of Harvard University.

PERILAMPUS SUBCARINATUS Crawford

Perilampvs subcarinatufi Crawford, Proc. Ent. Soc. Washington, vol. 16, j). 70,

1914.

Perilampus bakeri Crawford, ibid., p. 72.

Female.—Length about 2.5-3.75 mm. Head: Frons \vith a carina
extending from behind the anterior ocellus downward on each side of

the scrobal cavity nearly to level of insertion of antennae or beyond,
the carina sometimes delicate; frons laterad of carina and ocellocular

area sometimes smooth, sometimes distinctly sculptured (the sculp-

turing more common and usually more conspicuous in males); emar-
gination of frontovertex broadly or rather broadly arcuate; the
distance between lateral ocellus and nearest point on carina as a rule

distinctly or considerably shorter than shortest distance from tliis

point on carina to anterior ocellus; emargination touching or nearly
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touching a line tangent to anterior margins of lateral ocelli; posto-

ceilar line very distincth^ longer than median line of vertex, sometimes

more than twice as long (not so distinctly so in the males), usually

about twice as long as ocellocular line; lateral ocelli not depressed

and vertex medially not elevated; sides of scrobal cavity " not very

steep (usually steeper in males) and face at side of h3^perclypeal area

quite strongly flaring, the hyperclypeal area relatively not at all or

but slightly depressed; eyes wuth a dull surface; face at sides of

cl3'peus finely rugulose, or rugose-granular, this sculpture sometimes

extending above level of base of clypeus; malar furrow present but

sometimes faint (in the males, rarely, practically absent); clypeus

distinctly wdder than long and distinctly longer than hyperclypeal

area, its anterior margin medially broadlj^ and shallowly arcuate to

practically truncate, basal margin weakly to quite distinctly arcuate

;

cheeks convexly rounded, the striae on same usually not crossing

malar furrow onto face; head in front view more or less transverse,

eyes reaching or about reaching level of base of clypeus (generally

reacliing distinctly beyond in the males).

Thorax: Mesoscutum and scutellum coarsely punctate, the walls

between punctures on prothorax as a rule in large part widened ; area

along inner margin of parapsides smooth or practically smooth and

polished; suture separating prepectus from pronotum as a rule

indistinct; axilla i\ith an extension running posteriorly along lateral

margin of scutellum, this extension sometimes not much longer than

wide, its base falling more or less distinctly below middle of axilla;

face of axilla more or less depressed or excavated immediately above

base of extension, the portion immediately anterior to extension not

sloping toward latter; surface of axilla completely sculptured and

opaque or subopaque, the upper part sometimes rather finely sculp-

tured and shining, usually without very conspicuous rugae immedi-

ately above base of extension; basal shallow furrows on underside of

apex of scutellum turning caudad medially; outer portion of medio-

lateral areas of propodeum usually not depressed, sometimes with

coarse or conspicuous rugae but usuallj^ not differing materially from

greater part of surface, the surface adjacent to median carina usually

excavated and rugulose
;
postmarginal vein occupying about one-sixth

or less than one-sixth the distance between end of marginal vein and

apex of wing in a straight line, sometimes not much longer than

stigmal vein, slightly less than one-half to nearly two-thirds the

length of marginal vein, the end distinctly visible; wing hairs rather

short and not dense, mostly pale but with some darker hairs on

apical portion of wing (in the males the apex of postmarginal vein

sometimes indistinct and the hair of the entire wing sometimes dark

and longer).

II lu the broad sense, the portion included between the carinae.
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Abdomen: Posterior face as long as or distinctly longer than wide;

first tergite strongly transverse and as a nile more or less sculptured,

its anterior margin more or less elevated and more or less distinctly

emarginate; third segment (second of the gaster) considerably

exposed.

Color: Head black, very often wholly or in large part metallic

black and sometimes in part greenish black; vertex, front laterad of

carina, clypeus, and hyperclypeal area sometimes bronzy; thorax

black to metallic black, the notuni sometimes in part bronzy black

and the areas along inner margins of parapsides sometimes greenish;

abdomen black or gray metallic black ; flagellum of antenna grayish

dull dark brown to grayish reddish brown, usually paler apically, the

pale color more extensive beneath and sometimes embracing the

whole lower surface; scape black, sometimes with a greenish reflec-

tion; legs brown; coxae generally blackish brown; anterior and

posterior femora outwardly sometimes blackish brown but usually

wdth a greenish, bluish, or violaceous tinge and sometimes markedly

green; anterior and intermediate tibiae usually testaceous or ap-

proaching testaceous, with a darker stripe above which may have a

distinct green or blue-green reflection; posterior tibiae sometimes

with a very distinct green reflection; tarsi testaceous or reddish

testaceous; wings hyaline, veins testaceous to brown.

Male.—Length about 2.5-3.5 mm. Essentially similar to female;

scape stout, the part bearing sensorial punctures conspicuously

thickened or broadened and occupying distinctly more than one-half

to three-fourths of scape, the sensoiia rather fine to moderately

coarse and dense.

r?/pe.—U.S.N.M. no. 18298. The type of hakeri is also in the

National Museum (no. 18301).

Remarks.—Redescribed from 19 females and 22 males, including

the type series of the species and also of the synonym hakeri Crawford.

A study of the types and paratypes of subcarinaius and hakeri in con-

nection with additional material available for study indicates that

the two are identical. I have, therefore, suppressed hakeri as a

sj^nonym.

Distribution.'—Alabama (Aug.); Louisiana (Sept.); Texas (May,

July, Oct.); Nebraska (July); Colorado, 3,700-5,100 feet (Aug.);

Idaho (June to Aug., inch); California (May).

PEKILAMPUS CARINIFRONS Crawford

Perilampus corinifrons Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 71

1914.

Femule.'—Length about 1.75-3.25 mm. Head: Frons with a carina

extending from behind the anterior ocellus downward on each side of

the scrobal cavity to or beyond the level of insertion of antennae, the
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carina usually not very prominent; frons laterad of carina and ocell-

ocular area smooth; emargination of frontovertex as a rule rather

broadly arcuate, the distance between lateral ocellus and nearest point

on carina, or edge of emargination, shorter than shortest distance

from this point on carina to anterior ocellus, sometimes about equal;

emargination touching or nearly touching line tangent to anterior

margins of lateral ocelli; postocellar line distinctl}^ longer than median

line of vertex; lateral ocelli not depressed and vertex medially not

distinctly elevated although sometimes faintly so; sides of scrobal

cavity ^^ not sloping very sb.arply (sometimes steeper in males) and

face at side of hyperclypeal area strongly flaring, the hyperclypeal

area relatively not depressed or but slightly so; eyes with a vitreous

surface; face at side of clypeus smooth except for hair punctures,

sometimes weakly sculptured along outer edge; malar furrow present

but may be indistinct; clypeus distinctly wider than long and dis-

tinctly longer than hyperclypeal area, its anterior margin medially

usually faintly arcuate and the basal margin not at all or only very

slightly arcuate; cheeks convexly rounded, the striae on same not

crossing malar furrow onto face; head in front view transverse, eyes

reaching or nearly reaching level of base of clypeus.

Thorax: Walls between punctures on prothorax sometimes distinctly

widened; mesoscutum very often in part at least rugosopunctate; area

along inner margin of parapsides smooth; suture separating prepectus

from pronotum indistinct; axilla with an elongate fingerlike extension

running posteriorly along lateral margin of scutellum, the base of this

extension falling below middle of axilla, face of axilla more or less

depressed or excavated immediately above base of extension and the

portion imm.ediately anterior to extension not sloping toward latter;

surface of axilla completely sculptured and opaque or subopaque, the

upper part sometimes more finely sculptiu'ed and sliining, usually

without very conspicuous rugae immediately above base of extension

;

basal shallow furrows on underside of apex of scutellum turning

caudad medially; outer portion of mediolateral areas of propodeum
not depressed and not differing materially from greater part of surface,

slightly excavated adjacent to median carina; postmarginal vein

occupying one-sixth or much less than one-sixth the distance between

end of marginal vein and apex of wing in a straight line and about

one-half or somewhat more than one-half the length of the marginal

vein; wing hairs fairly dense and mostly dark.

Abdomen: Posterior face somewhat shorter than broad to longer

tlian broad; first tergite strongly transverse and more or less sculp-

tured, its anterior margin usually more or less elevated and truncate

or apparently truncate; tliird segment (second of the gaster) more or

less exposed.

n In the broad sense, the portion included between the carinae.
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Color: Black, area along inner margin of parapsides sometimes

greenish or gray metallic black; flagellum of antenna grayish dull

dark brown to grajdsh reddish brown, usually paler at apex and on

the whole of the underside; scape black, sometimes in part brown and

in some instances with a greenish reflection; coxae black or blackish;

femora outwardly usually dark brown or blackish brown, the anterior

and intermediate pairs usually with a bluish or greenish tinge and

posterior pair usually very distinctly greenish or bluish; tibiae browTi,

anterior usually more or less testaceous except for a stripe above,

posterior usuall}^ with a greenish or violaceous tinge or reflection;

tarsi straw color to testaceous; wings hyaline, wing veins testaceous

to brown, sometimes reddish basall}^.

Male.—Length about 2-2.25 mm. Essentially like the female;

scape slender, portion bearing sensorial punctures not greatly broad-

ened apically and occupying two-thirds or somewhat more than two-

thirds of scape, sensoria rather fine and dense.

Species characterized by smoothness of head.

r?/^;e.— U.S.N.M. no. 18300.

Remarks.—Redescribed from eight females and three males, includ-

ing type, allotype, and paratypes; all from Texas (Jan., May, June,

Sept., Oct.). Nine of the specimens are in the United States National

Museum; one is in the American Museum of Natural Histor}^, and

one in the collection of Prof. C. T. Brues, of Harvard University.

PERILAMPUS OCELLATUS. new species

Female.—Length about 3-3.25 mm. Head: Frons with a carina

extending from beliind anterior ocellus downward on each side of

scrobal cavity to beyond level of insertion of antennae, this carina

not very prominent, sometimes maslced by sculpturing of head and

occasionally altogether absent behind anterior ocellus; frons laterad

of carina and ocellocular area weakly to distinctly sculptured, shag-

reened or irregularly rugulose; emargination of frontovertex broadly

or rather broadly arcuate, the distance between lateral ocellus and

nearest point in edge of emargination considerably shorter than

shortest distance from this point to anterior ocellus, emargination

nearly reacliing hne tangent to anterior margins of lateral ocelli;

postocellar line longer than median line of vertex; lateral oceUi dis-

tinctly depressed, the vertex medially more or less distinctly elevated

and this elevation continued diagonally in front of lateral occlh;

upper margin of anterior ocellus usually falling markedly below

anterior edge of vertex and the ocelli sometimes noticeably smafl for

size of insect; sides of scrobal cavity distinctly shagreened or rugulose,

not sloping verj' sharpl}''; face at side of hypcrclj-pcal area quite

strongly flaring, the hyperclypeal area relatively not depressed or but

slightly so; eyes with a vitreous surface; face at side of clypeus
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rugulose or nigulose-granular; malar furrow usually distinct; clypeus

distinctly wider than long and hyperclypeal area about as long as

clypeus; anterior margin of clypeus medially truncate or practically

truncate, basal margin straight or slightly convex; cheeks convexly

rounded, the striae on same not crossing malar furrow onto face;

narrow area along posterior orbit sometimes very finely and densely

sculptured; head in front view more or less transverse; eyes reaching

about to level of base of clypeus.

Thorax: Mesoscutum and scutellum with the interspaces between

umbiiicate pimcturcs conspicuously reticulately sculptured, the inter-

spatial wall along median longitudinal line of scutellum slightly

thickened; area along inner margins of parapsides very finely sha-

greened; suture separating prepectus from pronotum indistinct; axilla

with an elongate fingerlike extension running posteriorly along lateral

margin of scutellum, the base of this extension falling distinctly below

middle of axilla, the axilla more or less depressed or excavated imme-
diately above base of extension and with the portion immediately

anterior to extension not sloping toward latter; surface of axilla

completely sculptured and opaque or subopaque, and without con-

spicuous rugae immediately above base of extension; basal shallow

furrows on underside of apex of scutellum turniPig caudad medially;

mediolateral areas of propodeum finely rugulosely sculptured, not

depressed laterally but sometimes excavated more or less on each

side of the median carina; postmarginal vein occupjnng about one-

sixth or less than one-sixth the distance between end of marginal vein

and apex of wing in a straight line and about one-half to nearly two-

thirds the length of the marginal vein; wing hairs fairly dense and dark.

Abdomen: Posterior face somewhat broader than long to longer

than broad; first tergite strongly transverse and usually more or less

sculptured, its anterior margin more or less elevated and apparently

truncate; third segment (second of the gaster) more or less distinctly

exposed.

Color: Black; flagellum of antenna grayish black to grayish reddish

brown, paler at apex and beneath; the scape black or blackish brown;
legs brown; coxae black; anterior and posterior femora outwardly dark

brown or blackish with a bluish or greenish tinge, posterior femora
usually distinctly green; anterior tibiae more or less testaceous with

a darker stripe above, posterior tibiae often with a bluish or greenish

tinge; tarsi testaceous or reddish testaceous; wings hyaline, veins

yellow-brown to brown.

iV/a^e.— Length about 2.75-3.25 mm. Essentially the same as the

female; scape slender, part bearing sensorial punctures not greatly

broadened at apex and occupying more than one-half to about two-

thirds of scape, sensoria fairly coarse and dense.

Type.—U.S.ISl.M. no. 49782.

Type locality.—Missouri,
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Remarks.—Described from two females and three males. The
type is labeled "C. Mo., July" and the allotj^pe "Ashmead." The
female and the two male paratypes are from Georgia, one of the

males from Chickamauga (June), and are in the collection of the

Academy of Natural Sciences of Philadelphia.

PERILAMPUS CANADENSIS Crawford

Perilampus canadensis Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 74, 1914

Female,—Lengtli about 3-4.5 mm. Head: Frons meeting vertex

in a sharp angle but without a carina; emargination of frontovertex

deeply and widely angulated and cutting a line tangent to anterior

margins of lateral ocelli, anterior margin of anterior ocellus usually

not far in front of that of lateral ocellus; scrobal cavity deep and wide,

its sides sloping more or less sharply, the slope usually continued

more or less on each side of hyperclypcal area and latter may appear

relatively depressed; ocellocular area and upper part of front between

eye and scrobal cavity usually with large and very shalloAv pits sur-

rounding hah punctures; face along and below malar furrow with

prominent punctures; clypeus wider than long and more or less longer

than hyperclypeal area; cheeks convexly rounded and smooth except

for hair punctures; head in front view transverse; eyes reaching to or

beyond level of base of clypeus.

Thorax: Robust; area along inner margins of parapsides usually

rougliened with rather coarse punctures and aciculations ; suture

separating prepectus from pronotum distinct; axilla with a triangular

extension as wide as or wider than long on side of scutellum, its base

extending above middle of axilla, the face of axilla not depressed or

excavated above base of extension and sloping toward base of exten-

sion; basal shallow furrows on underside of apex of scutellum not

turning caudad mediallly but meeting to form a more or less con-

tinuous curve; wing veins usually long; wing hairs as a rule long

and coarse.

Abdomen: Posterior face usually wider than long, sometimes as

long as wide; first tergite very strongl}'- transverse and smooth, its

anterior margin not elevated; third segment (second of the gaster)

considerably exposed.

Color: Black; noturn of tho]-ax more or less bronzy; the area along

inner margin of parapsides often bright bronzy, sometimes approach-
ing cupreous; ocellocular area (sometimes the whole of vertex) and
upper part of front between eye and scrobal cavity usually somewhat
bronzy, the cheeks also sometimes bronzy; temples, cheeks, and
hyperclypcal area sometimes greenish; flagellum of antenna grayish

black or grayish dull dark brown, usually obscurely ferruginous at

apex and sometimes ferruginous on the whole of the underside; scape

concolorous with head, sometimes distinctly greenish; legs brown,
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coxae usually blackish, hind femora dark brown or black and usually

with a blue or green luster, anterior femora usually blackish brown

with a blue luster, anterior tibiae in large part pale brown or testaceous

and usually with a darker stripe above, intermediate tibiae darker

above, and posterior pair in part blackish brown \vith a blue or green

luster; tarsi testaceous or reddish testaceous; wings hyaline, veins as

a rule light brown or reddish brown.

Male.—Length about 2.5-3.5 mm. Similar to female; part of

scape bearing sensorial punctures fairly broad apically and occupying

one-half or somewhat less than one-half of scape, the sensoria fairly

coarse and not very dense.

r?/:pe.—U.S.N.M. DO. 18306.

Redescribed from 15 females and 8 males, including type and

allotype. Eight specimens are in the United States National Museum
and 12 of the others in the Museum of Comparative Zoology.

Distribution.—Pennsylvania (July); Maryland (July); Virginia

(June, July, Aug.); Louisiana; Minnesota (June); "Canada."

Host.—Zenillia (Exorista) sp.; another record reads "reared with

Macremphytus" , but the host in this case was probably some parasite.

PERILAMPUS CANADENSIS NITIDUS, new variety

Female.—Length about 3-3.5 mm. Differs from canadensis

Crawford in the following respects: Head bright cupreous or with

the vertex and front between eye and scrobal cavity bright cupreous

and the temples and cheeks and more or less of the remainder of head

greeijish; antennal scape metallic (the flagellum missing); punctures

of thorax unusually deep and coarse, the interspaces more or less

cupreous, the bottoms of pits bluish; areas along inner margins of

parapsides bright cupreous; legs sometimes in part violaceous; abdo-

men sometimes green; mesoscutum usually markedly convex; angle

formed by front and vertex sometimes not well marked or sharp out-

side of ocellar region and emargination of frontovertex only moder-

ately wide; ocellocular area and front between eye and scrobal cavity

without large shallow pits or with such pits very faint; face along

malar furrow as a rule not conspicuously punctured; eyes sometimes

not reaching level of base of clypeus.

Male.—Length about 2.5 mm. Similar to female except that

areas along inner margins of parapsides may be brassy green ; flagella

of antennae ferruginous or obscurely ferruginous. Part of scape

bearing sensorial punctures not greatly broadened apically and
occupying about one-third the length of the scape, sensoria rather

fine to fairly coarse.

T7/pe.—U.S.N.M. no. 49784.

Type locality.—New Jersey.

48763—36 4
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Remarks.—Described from three females and two males. The type,

labeled "N. J. 2057, collection C. F. Baker", and the allotype, *Ta.

2216, collection C. F. Baker", and a female and the male paratope,

both from Louisiana, also from the Baker collection and bearing,

respectively, nos. 2337 and 2335, are in the United States National

Museum collection. The other female paratype, from Falls Church,

Va. (Aug.), is in the Museum of Comparative Zoology.

PERILAMPUS CHEYSOPAE Crawford

Penlampus chrysopae Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 73, 1914.

Perilampus chrysopae var. laevicephalus Crawford, Insecutor Inscitiae Men-
struus, vol. 4, p. 144, 1916.

Female.—Length about 1.5-3 mm. Head: Frous without a carina,

meeting vertex in more or less of a curve, upper part of frons between

eye and scrobal cavity usually wrinkled or rugose (in males the

sculpture sometimes extending to base of antennae) and ocellocular

area often similarly sculptured; anterior ocellus cutting or nearly

cutting line tangent to anterior margins of lateral ocelli, the anterior

margin of anterior ocellus usually not far in front of anterior margins

of lateral ocelli; malar furrow, with rare exceptions, half or less than

half the width of cheek at apex; cheeks convexly rounded; head in

front view distinctly transverse, rarely somewhat subtriangular; eyes

reaching to or beyond level of base of clypeus (latter condition

generally more marked in the males).

Thorax: More or less robust; area along inner margin of parapsides

smooth or only very weakly sculptured, occasionally with some fairly

prominent punctures; umbilicate punctures on mesoscutum and

scutelium large and somewhat angulated, the interspaces thin, mere

septa, rarely with the interspaces widened and punctures round or

roundish; scutelium usually broadened apically and usually more or

less conspicuously emarginate at apex; pronotum laterally usually

very distinctly shorter than dorsal margin of prepectus; ax-illa \vith a

triangular or roughly triangular extension as wide as or wider than

long on side of scutelium, its base extending above middle of axilla;

surface of axilla sloping toward base of extension and not depressed

or excavated above base of extension; basal shallow furrows on under-

side of apex of scutelium not turning caudad medially but meeting

to form a continuous gently curved furrow, very rarely forming a

slight angle medially
;
postmargmal vein relatively rather long, some-

times about as long as marginal vein.

Abdomen: Posterior face as wide as or wider than long (in the males

frequently longer than wide) ; first tergite strongly transverse, smooth

or only weakly sculptured, its anterior margin usually more or less
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elevated and truncate or only slightly convex, and only partially

masking posterior aspect of neck of propodeum.

Color: Hanging from distinctly metallic to nearly black; head dark

metallic green to nearly black, sometimes with a cupreous tinge above

;

flagellum of antenna grayish black to entirely pale ferruginous,

frequently with the apex and under side paler than the rest; scape

usually concolorous with head; dorsum of thorax dark green,

greenish, or bluish, sometimes with a cupreous or bronzy cast and

rarely quite dark or blackish, the areas along inner margins of parap-

sides usually distinctly metalUc green but occasionally nearly black;

abdomen black or black with greenish reflections, sometimes dis-

tinctly green; legs dark brown or blackish, the hind femora some-

times and more rarely all of the femora as well as the hind tibiae

with greenish or bluish reflections ; anterior tibiae testaceous or reddish

testaceous, sometimes with a dark stripe above; tips of intermediate

and hind tibiae usually testaceous, the latter often so at base; tarsi

testaceous or reddish testaceous; wings hyaline, veins testaceous to

brown.

Male.—Length about 1.5-2.5 mm. Similar to female; front

between eye and scrobal cavity usually more strongly wrinkled and

emargination of frontovertex usually more sharply pronounced; part

of scape bearing sensorial punctures variable, slightl}^ to very dis-

tinctly broadened apically and occupying from somewhat over one-

third to two-thirds of scape, sensoria very fine to moderately coarse.

2Vpe.—U.S.N.M. no. 20822.

The type of laevlcephalus is in the same collection.

Redescribed from a large series of specimens of both sexes, including

types, allotypes, and paratypes.

Distribution.—Widely distributed. I have seen material from

"Canada" and the District of Columbia (Sept., Oct.), and from the

following States: Maine (July, Aug.); New Hampshire; Vermont
(June); Massachusetts (July, Aug.); Rhode Island (June); New York;

New Jersey (Aug.); Pennsylvania; Maryland; Virginia (Aug., Oct.);

North Carolina (Aug., Sept.); South Carolina (Sept.); Michigan;

Indiana (July); Alabama; Wisconsin (July); Illinois; Mississippi

(Aug.); South Dakota; Kansas (Sept.); Oldahoma (April, Sept. "on

Ewpatorium serotinum") ; Texas (May, July, Aug.); Montana (Aug.);

Wj^oming (July); Colorado (Sept.); Idaho (Aug.); Nevada (July);

Washington (May, July); Oregon; California (Sept.).

Hosts.—Chrysopa spp. One of these is Chrysopa californica Co-

quillett; another record reads "Ex Chrysopa cocoon collected on

cotton." According to Essig,'^ the species is also a primary parasite

of Sympherohius angustus (Banks), the slender brown lacewing, and

related species in California.

13 Insects of western North America, p. 849, 1926.
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PERILAMPUS ROHWERl. new species

Female.—Length about 2-3 mm. Head: Frons without a carina,

meeting vertex in a curve; emargination of frontovertex subacute

or not markedly obtuse; ocellocular area and front between eye and

scrobal cavity smooth (rarely, in the males at least, in part faintly

wrinkled); malar furrow more than half the width of cheek at apex;

clypeus wider than long and usually longer than hyperclypeal area;

cheeks convexly rounded and smooth; head in front view more or

less distinctly transverse; eyes reaching or about reacliing level of

base of clypeus.

Thorax: Area along inner margin of parapsides smooth ; umbilicate

punctures on mesoscutum and scutellum angulated, the interspaces

thin, although here and there and especially at base of scutellum a

wall may be thickened; scutellum not or at most only slightly broad-

ened apically; pronotum laterally as long as or not much shorter

than dorsal margin of prepectus, the margins of latter converging

ventrally into a single carina; axilla Vv^ith a triangular or roughly

triangular extension on side of scutellum, this extension as wide as or

wider than long and with its base extending above middle of axilla,

the face of axilla sloping toward base of extension and not depressed

or excavated above base of extension; basal shallow furrows on under-

side of apex of scutellum not turning caudad medially but meeting to

form a single gently curved furrow, rarely meeting at a slight angle;

postmarginal vein about three-fourths or more than three-fourths

the length of the marginal vein.

Abdomen: Posterior face broader than long or as long as broad;

first tergite strongly transverse, smooth, its anterior margin only

slightly elevated, and truncate or nearly truncate, sometimes partially

masking posterior aspect of neck of propodeum ; third segment (second

of the gaster) not exposed (may be somewhat so in the males).

Color: Black; notum of thorax very slightly metallic and pleural

region sometimes with a greenish or bronzy reflection; head often

with blue-green reflections (in males the ocellocular area and upper

part of front between eye and scrobal cavity sometimes somewhat

bronzy or metallic); flagellum of antenna grayish dull dark brown,

obscurely ferruginous at apex and sometimes extensively so beneath;

scape greenish or with a green luster; legs brown to blacldsh brown;

femora, especially the posterior pair, with a greenish luster (quite

green or with a bronzy luster in the males); anterior tibiae pale

brown to testaceous except a dark stripe above; tarsi testaceous;

wings hyaline, veins brown to testaceous.

Male.—Length about 2.5-3 mm. Similar to female; part of scape

bearing sensorial punctures fairly broad apically and occupying more

than one-third but less than one-half of scape, sensoria fairly dense

and moderately coarse.

Type.—v.S.N.M. no. 49780.

Type locality.
—"Canada."
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Remarks.—Described from four females and three males, all in the

United States National Museum. The type and two female para-

types bear the number 2066, the allotype and one of the male para-

types the number 2068, and one male paratype the number 2021.

These were collected by C. F. Baker in Canada. One female para-

type is from Lakehurst, N. J.

PERILAMPUS CAPITATUS, new species

Female.—Length about 2-3 mm. Head: Frons without a carina,

meeting vertex in a sharp angle (very rarely not very sharp); emar-

gination of frontovertex markedly obtuse; ocellocular area and frons

between eye and scrobal cavity smooth except for hair punctures;

malar furrow more than half the width of cheek at apex (in males

sometimes no more than half the width); ciypeus wider than long

and more or less longer than hyperclypeal area; cheeks convexly

rounded and smooth; head in front view, with very rare exceptions,

distinctly transverse; eyes about reaching level of base of ciypeus.

Thorax: Area along inner margins of parapsides smooth; umbili-

cate punctures on mesoscutum and scutellum large and angulated,

the interspaces usually thin, sometimes slightly thickened along

median line of thorax; scutellum more or less distinctly broadened

apically; pronotum laterally as long as or not much shorter than

dorsal margin of prepectus, the carinate margins of prepectus not

converging ventrally to form a single carina; axilla with a triangu-

lar or roughly triangular extension on side of scutellum, this exten-

sion as wide as or wider than long with its base extending above

middle of axilla, the face of axilla sloping toward base of extension

and not depressed or excavated above base of extension; basal

shallow furrows on underside of apex of scutellum usually not turn-

ing caudad medially but meeting to form a single curved furrow,

occasionally meeting in a slight angle
;
postmarginal vein about three-

fourths or more than three-fourths the length of the marginal vein.

Abdomen: Posterior face broader than long to longer than broad

(sometimes very distinctly longer than broad in the males); first

tergite strongly transverse, smooth or weakly sculptured, its anterior

margin more or less distinctly elevated and truncate or sHghtly con-

vex, sometimes completely masldng posterior aspect of neck of pro-

podeum; third segment (second of the gaster) not at all or only slightly

exposed.

Color: Black, the punctate portion of notum of thorax sometimes

bronzy black; fiagellum of antenna grayish black to grayish dull

dark brown, usually paler at tip and beneath; scape rarely with a

greenish luster; legs black; anterior tibiae brown to testaceous except

a basal stripe above; middle and posterior tibiae reddish testaceous
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at apex, sometimes wholly brown except a stripe above; tarsi testa-

ceous or reddish testaceous; wings h3'^aline, veins testaceous to brown.

Male.—Length about 1.75-2.75 mm. Similar to female; portion

of scape bearing sensorial punctures fairly broad apically and occupy-

ing somewhat more than one-third to about one-half of scape, sen-

soria fine to moderately coarse and dense.

2V2?e.—U.S.N.M. no. 49776.

Type locality.—Fennville, Mich.

Remarks.—Described from 55 females and 46 males, all in the

United States National Museum. Most of these were obtained

"from bands on apple" in the codling moth survey of 1930 by the

U. S. Bureau of Entomology. The type and allotype are labeled

"Codling Moth Survey 1930, Coll. L. Brown, June, 1930." Six of

the paratypes were taken at East Falls Church, Va., by L. H. Weld,

June 30, 1926.

Distribution.—New York (Sept.); New Jersey (June); Pennsyl-

vania; Delaware (Aug.); Maryland (July, Aug.); Virginia (June);

Kentucky (June); Indiana (June, July, Aug.); Michigan (May, June,

Aug., Sept.).

Hosts.—One specimen in the U. S. National Museum from Staunton,

Va., is labeled "ex Cremastus cocoon. Oriental Fruit Moth Investi-

gation, specimen no. 1295." Another, from Fennville, Mich., is

labeled "bred from codUng moth larva, June 1926 by L. G. Gentner."

A third specimen is labeled "Reared from parasitized codling moth,

Dover, Del., Aug. 13, 1920, E. R. Selkregg, Quaint, no. 14123." The
last two specimens were probably hyperparasitic.

PEBILAMPUS ANOMOCERUS Crawford

Perilampus anomocerus Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 72,

1914.

Female.—Length about 1.75-2.5 mm. Head: Frons without a

carina, meeting vertex in a curve; emargination of fron tovertex not

very deep or pronounced; cheeks straight or nearly straight; clypeus

sometimes as long as broad and hyperclypeal area sometimes almost

as long as clypeus; head in front view slightly transverse, rarely

elongate, and usually subtriangular (in the males rarely distinctly

transverse); eyes not reaching level of base of clypeus (may reach

same in the males); third joint (ring joint) of antennae as long as

wide, rarely shorter than wide, second joint (pedicel) usually very

distinctly longer than wide; front and face, except hyperclypeal area,

rather densely pubescent with stout whitish hair.

Thorax: Area along inner margin of parapsides smooth or finely

aciculate; umbiUcate punctures on mesoscutum and scutellura round

or roundish; interspaces rather broad, especially so near middle of

mesoscutum, finely lineolately sculptiu-cd except near the middle line

of mesoscutum and scutellum, the scutellum laterally not granularly
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opaque although sometimes rather closely lineolated; pronotum
laterally as a rule shorter or no longer than the prepectus measured

on a line bisecting angle of latter at tegula of wing; axilla with a

triangular or roughly triangular extension about as wide as or some-

what wider than long on side of scutellum, its base extending to or

above middle of axilla, surface of axilla sloping toward base of exten-

sion and not depressed above base of extension; basal shallow furrows

on underside of apex of scutellum not turning caudad medially but

united at median line to form a single gently curved furrow; wing

hairs short and dense.

Abdomen: Posterior face wider than long or as wide as long, rarely

longer than wide, with some conspicuous hairs on each side of the

middle; first tergite strongly transverse, usually coarsely sculptured

but rarely smooth, its anterior margin strongly elevated and convex

completely masking posterior aspect of neck of propodeum and very

often resting on latter so as to give the appearance of a distinct

petiole.

Color: Green or greenish, the propodeum sometimes black; notuni

of thorax including areas along inner margins of parapsides more or

less coppery or bronzy; upper part of head often and rarely the whole

head somewhat bronzy or coppery; abdomen black; flagellum of

antenna grajdsh dark brown to ferruginous, the underside except

apically usually paler than above; scape more or less concolorous

with head; femora greenish or bronzy with apices narrowly testaceous;

tibiae reddish testaceous to ferruginous; tarsi testaceous to reddish

testaceous; wings hyaline, sometimes with a small darkish or brownish

spot or patch at apex of submarginal vein; veins brown or reddish

brown, paler basally.

Male.—Length about 1.75-2.25 mm. Similar to female; portion of

scape bearing sensorial punctures not greatly broadened apically

and occupying approximately one-half of scape, sensoria fine.

T?/pe.—U.S.N.M. no. 18302.

Redescribed from 47 females and 19 males, including type, allotype,

and paratypes, all in the United States National Museum. This

appears to be a western species.

Distribution. —ColoTsnio; Idaho (July).

PERILAMPUS GRANULOSUS Crawford

Perilampus granulosus Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 73,

1914.

Female.—Length aboutTl.75-2.75 mm. Head: Frons without a

carina, meeting vertex in a curve; emargination of frontovertex not

very deep or pronounced; cheeks straight or nearly straight; head in

front view slightly to rather distinctly transverse and usually sub-

triangular; lower extremity of eye above level of base of clypeus;
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third joint (ring joint) of antennae wider than long, second joint

(pedicel) usually a Httle longer than wide; front and face, except

hyperclypeal area, rather densely pubescent wdth stout whitish hair.

Thorax: Area along inner margin of parapsides smooth, sometimes

finely aciculate or reticulate; um.biUcate punctures on mesoscutum

and scutellum round or roundish, the interspaces on mesoscutum

and middle of scutellum more or less conspicuously broad and usually

in large part smooth, the scutellum laterally with dense granular

sculpture; pronotum laterally usually distinctly longer than prepectus

measured on a line bisecting the angle of latter at tegula of wing;

axilla with a triangular or roughly triangular extension as wide as or

wider than long on side of scutellum, its base extending to or above

middle of axilla, surface of axilla sloping toward base of extension

and not depressed or excavated above base of extension; basal shallow

furrows on underside of apex of scutellum not turning caudad medi-

ally but meeting on the median line to form a single gently curved

furrow, rarely forming a slight angle medially; wing hairs rather short.

Abdomen: Posterior face wider than long to longer than wide (the

latter condition usually better marked in the males); area on each

side of middle sparsely covered with long hairs; first tergite stj-ongly

transverse, usually smooth or w^eakly sculptured, the anterior margin

strongly elevated and convex, completely masking posterior aspect of

neck of propodeum, sometimes resting on latter and appearing to

form a petiolelike tergite.

Color: Head green to cupreous, usually with more or less of front

and face dark olive green or blackish; thorax green or greenish, the

notiun usually more or less cupreous (in males sometimes entirely so),

propodeum and pleural regions in large part black; abdomen black,

usually with more or less of a greenish or cupreous cast; flagellum of

antenna grayish dull dark brown to ferruginous, more or less pale on

underside except usually at apex; scape greenish brown to cupreous;

femora green, bronzy, or brown with apices testaceous to ferruginous;

tibiae reddish testaceous to ferruginous; tarsi testaceous or reddish

testaceous; wings hyaline, very often with a small darldsh or brownish

spot or patch at apex of submarginal vein and sometimes with a faint

cloud below marginal vein; veins brown to ferruginous, paler basally.

Male.—Length about 1.75-2.5 mm. Similar to female; portion of

scape bearing sensorial punctures not greatly broadened apically and

occupying somewhat over one-thu'd to nearly one-half of scape,

sensoria fine to moderately coarse.

Type.—U.S.N.M. no. 18305.

Remarks.—Redescribed from 11 females and 8 males, including

type, allotype, and paratype, all in the United States National Mu-
seum except four in the collection of the Academy of Natural Sciences

of Philadelphia.



CHALCID FLIES OF GENUS PERILAMPUS—SMULYAN 401

This species has been reared from two lepidopterous insects, Ancylis

comptana Froelich and (Phthorimaea) Gnorimoschema operculella Zel-

ler, but very likely as a hyperparasite.

Distribution.—New Jersey (June); Delaware (June); Maryland
(June); North Carolina (Nov.); Alabama; Louisiana (Sept.); Kansas;

Texas (Aug., Sept.).

PERILAMPUS GAHANI, new species

Female.—Length about 2-3 mm. Head: Frons without a carina,

completely or in part weakly and irregularly wrinkled or aciculate;

face and cheeks similarly sculptured except that clypeus and hyper-

clypeal area are smooth; temples finely aciculate-striate ; cheeks con-

vexly rounded, sometimes only slightly so; head in front view trans-

verse; eyes about reaching or falling somewhat short of level of base

of clj^peus; vertex behind ocelh more or less transversely rugose or

striate.

Thorax: Area along inner margin of parapsides smooth or in part

very finely reticulated; umbilicate punctures on mesoscutum and
scutellum angulated, the interspaces thin ; axilla with a triangular or

roughly triangular extension as wide as or wider than long on side of

scutellum, and extending more or less above middle of axilla, the face

of axilla sloping toward base of extension and not depressed or ex-

cavated above base of extension; basal shallow furrows on underside

of apex of scutellum turning caudad medially and meeting at an angle

;

wing hairs short.

Abdomen: Posterior face ranging from somewhat wider than long

to longer than wide; first tergite petioliform, without an elevated

anterior margin or flange and usually more or less rugosely sculptured.

Color: Black or blackish; face and area along inner margins of

parapsides distinctly greenish; head and thorax usually in part

cupreous or with a cupreous tinge, the thorax sometimes mostly so;

abdomen sometimes in part greenish wdth its apex often tinged with

cupreous; flagellum of antenna grayish brown to ferruginous, more or

less pale on underside; scape concolorous with head; coxae and
femora greenish, the apices of latter testaceous or reddish testaceous;

tibiae reddish testaceous to ferruginous, the posterior pair sometimes

with a greenish tinge above; tarsi testaceous or reddish testaceous;

wings hyaline.

Type.—U.S.N.M. no. 49779.

Type locality.—Bernahllo Coimty, N. Mex.
Remarks.—Described from four females, all m the United States

National Museum. The type was collected bj'' B. Brown, June 1896,

and bears the number 259 ; two of the paratypes are from Albuquer-

que, N. Mex., and the third from Colorado, from the C. F. Baker Col-

lection, no. 1227.
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PERILAMPUS FULVICORNIS Ashmead

Perilampus fulvicornis Ashmead, Trans. Amer. Ent. Soc, vol. 13, p. 126, 1886.

Female.—Length about 1.5-3.5 mm. Head: Frons without a

carina, meeting vertex in more or less of a curve although sometimes

with a semblance of a carina behind the anterior ocellus; front and

face completely or almost completely smooth except for hair punc-

tures; cheeks convexly rounded, rarely nearly straight; head in front

view transverse but sometimes only slightly so and very rarely

subtriangular; eyes about reaching level of base of clypeus (in males

sometimes reaching beyond).

Thorax: Alore or less compact; area along inner margins of parap-

sides smooth or only finely sculptured; umbilicate punctures on

mesoscutum and scutellum angulated, rarely nearly round, the inter-

spaces thin and usually with distinct, fine, reticulate sculpture; ante-

rior edge of pronotum at lateral angles sharp, not depressed, the

punctate portion of pronotoprepectal area at dorsal margin occupy-

ing half or more than half the distance between anterior edge of

pronotum and the tegula of wing; axilla with a triangular or rouglily

triangular extension about as Avide as or wider than long on side of

scutellum, its base extending to about middle or above middle of

axilla, the face of axilla sloping toward base of extension and not

depressed or excavated above base of extension; basal shallow furrows

on underside of apex of scutellum turning caudad medially and

meeting on the median line in an acute or subacute angle; neck of

propodeum usually coarsely sculptured; wing hairs usually short.

Abdomen: Posterior face usually wider than long or about as long

as wide, rarely considerably longer than wide (the longer-than-wide

type of abdomen more common among the males) ; first tergite petioli-

form, without an elevated anterior margin or flange and more or less

rugosely sculptured, rarely almost entirely smooth.

Color: Black; head sometimes grayish, clypeus rarely bronzy or

cupreous
;
punctate portion of notum of thorax sometimes bronzy and

area along inner margin of parapsides very rarely with a greenish

reflection; abdomen often with a greenish reflection beneatb ; flagellum

of antenna grayish dull dark brown to ferruginous and more or less

pale beneath, sometimes entirely ferruginous; scape blackish, some-

times with a greenish or cupreous tinge; femora brown to black,

often tinged with metallic, their apices usually testaceous or reddish

testaceous; tibiae brown to ferruginous, with more or less of apices

testaceous or reddish testaceous, the anterior pair sometimes entirely

testaceous and sometimes all of tibiae so, the posterior pair rarely

blackish and often more or less greenish; tarsi testaceous or reddish

testaceous; wings hyaline, veins pale testaceous to dark testaceous.

Male.—Length about 1.5-3 mm. Similar to female; portion of

scape bearing sensorial punctures slightly broadened to quite broad
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apically and occupying about one-third to somewhat more than one-

half of scape, sensoria usually coarse or moderately coarse.

TVp^.—U.S.N.M. no. 22886.

Redescribed from a large series ofspecimens of both sexes including

the type, which is a male from eastern Florida.

Distribution.—Widely distributed and apparently a rather common
species. I have seen material from the District of Columbia and

two or three provinces in Canada, including British Columbia (June),

and from the following States: Maine (June, July); New Hampshire

(July, Aug., Sept.); Massachusetts (July, Aug.); Rhode Island (Aug.);

New York (July, Aug.); New Jersey (July to Oct., inch); Pennsyl-

vania (July, Aug., Sept.); Delaware (June, Aug.); Maryland (June

to Sept., incL); Virginia (July, Aug., Sept. "captured on tliistle");

Florida (July); West Virginia; Oliio (April to Sept., incl.); Michigan;

Indiana (Aug., Sept.); Illinois (April, July, Aug.); Missouri (July);

Arkansas (July); Louisiana; Kansas (Aug.); Oklahoma; Texas (May
to Dec, inch); Colorado (Aug.); Nevada (July); Wasliington (May);

California.

Hosts.—Zenillia (Exorista) sp., Ascogaster sp., Cremastus cooki

Weed, Meteorus sp., Apanteles sp., Macrocentrus pallisteri De Gant,

''hymenopterous cocoons,"

The species has been reared in association with a number of lepidop-

terous insects, but very likely it was hyperparasitic.

PERILAMPUS FULVICORNIS PROTHORACICUS, new variety

Female.—Length about 2-3 mm. Differs from.fulvicornis Ashmead
in three essential respects: (1) Anterior edge of pronotum at lateral

angles depressed, the punctate portion of pronotoprepectal area at

dorsal margin short, seemingly occupying distinctly less than half

the distance between anterior edge of pronotum and the tegula of

wing; (2) basal shallow furrows on underside of apex of scutellum not

turning caudad medially or turning caudad only slightly and meeting

on the median line to form a single more or less curved furrow or an

obtuse angle; (3) neck of propodeum weakly sculptured, only rarely

coarsely sculptured.

Other differences are as follows: Area along inner margins of parap-

sides usually rather distinctly sculptured or roughened; interspaces

between unbilicate punctures on scutellum apparently always entirely

finely reticulated; base of extension of axilla on side of scutellum

sometimes not quite reaching to middle of axilla; wing hairs, post-

marginal vein, and stigmal vein usually long; head often with a

greenish tinge and sometimes distinctly greenish; thorax often a

gray metallic black, the areas along inner margins of parapsides rarely

bronzy; abdomen often with a distinct gray reflection; wings rarely

with a very faint brownish cloud beneath marginal vein.
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Type.—V.S.'NM. no. 49785.

Type locality.—Louisiana.

Remarks.—Described from 15 females, of which the type and 10

paratypes are in the United States National Museum. The tj'^pe is

labeled "Loui. 5668, collection C F. Baker." One paratype in the

same museum bears Quaintance no. 11779 (Aug.); one is from Oak-

land, Md. (July); one from Marquette, Mich. (July); one from St.

Louis, Mo. (July); tliree from Nebraska; two from the ''Codling Moth
Survey 1930" (May), Yakima, Wash., L. Brown, collector, and one

from the same locality, "reared from codling moth" (Sept.), E. J.

Newcomer, collector. Of the remaining four, one from Falls Church,

Va. (Sept.), is in the Museum of Comparative Zoology, and three

from Mount Washington, N. H., from the collection of Mrs. A. T.

Slosson, no. 26226, in the American Museum of Natural History.

The specimen said to have been reared from the codling moth was

probably hyperparasitic.

The status of this variety may possibly have to be changed with

the receipt of additional material for study.

PERILAMPUS STYGICUS Provancher

Perilampus stygicus Provancher, Additions et corrections au volume ii de la

Faune entomologique du Canada traitant des Hymenopt^res, p. 406, 1888.

Female.—Length about 1.75-2.25 mm. Head: Frons meeting

vertex in more or less of a curve, without a carina, except some-

times with a faint one extending for a short distance on the upper

part; front and face practically smooth; hyperclypeal area often as

long as clypeus; cheeks straight or nearly straight; head in front

view somewhat transverse and sometimes subtriangular; eyes not

quite reaching level of base of clypeus.

Thorax: Area along inner margin of parapsides smooth or but

finely sculptured; umbilicate punctures on mesoscutum and scutel-

lum more or less angulated, interspaces thin although rarely slightly

thickened on scutellum medially; whole scutellum and mesoscutum

in part with the interspaces finely reticulately sculptured; anterior

edge of pronotoprepectal area usually depressed, the punctate portion

actually or seemingly occupying distinctly less than half the area

between anterior edge of pronotum and tegula of wing, usually

appearing as a narrow anterior border; axilla with a triangular or

roughly triangular extension as wide as or wider than long on side

of scutellum extending to or above middle of axilla, face of axilla slop-

ing more or less toward base of extension and not depressed or exca-

vated above base of extension ; basal shallow furrows on underside of

apex of scutellum not turning caudad medially or turning only

slightly and meeting on the median line to form a single more or less

curved furrow or an obtuse angle; neck of propodeum finely sculp-
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tured, somewhat more coarsely so laterally; wing hairs usually long

and rather dense.

Abdomen: Posterior face wider than long or about as wdde as

long (in males sometimes somewhat longer than wide); first tergite

petioliform, without an elevated anterior margin or flange and more
or less rugosely sculptured.

Color: Black; head grayish black or greenish black, the vertex,

hyperclypeal area and clypeus sometimes bronzy or brassy; notum
of thorax somewhat grayish black, the area along inner margin of

parapsides sometimes metallic black (latter sometimes bronzy in

the males); abdomen sometimes in part brown or brownish black

(usually with a gray reflection in males) ; flagellum of antenna grayish

dull dark brown to ferruginous, more or less pale beneath; scape

brown to blackish, sometimes with a greenish tinge; legs brown to

ferruginous ; coxae and femora blackish with more or less of a greenish

tinge and sometimes quite green, the apices of femora usually testa-

ceous or reddish; apices of posterior and intermediate tibiae testace-

ous or reddish, the anterior pair and sometimes also the intermediate

wholly testaceous or reddish except for a more or less distinct darker

stripe above; tarsi testaceous or reddish; wings with an infuscated

spot or cloud below marginal vein.

Male.—Length about 1.75-2 mm. Similar to female; frons some-

times meeting vertex at somewhat of an angle; front and face

sometimes in large part aciculate; cheeks sometimes more or less

convexly rounded; head in front view sometimes rather distinctly

transverse; eyes sometimes reaching below level of base of clypeus;

portion of scape bearing sensorial punctures broadened throughout

its whole length and comprising nearly whole length of scape, usually

somewhat stouter basally, the inner margin faintly concave in its

apical half; sensoria fine to fairly coarse and dense, absent at apex.

Type.—In the Museum of Public Instruction, Quebec, Canada. I

have not seen it.

Remarks.—Redescribed from eight females and seven males

believed to be this species. Eight specimens are in the United

States National Museum, six in the collection of the Boston Society

of Natural History, and one in the collection of Prof. C. T. Brues,

of Harvard University. It is quite likely that my definition of the

species, based upon the above 15 specimens, is in some respects

too narrow.

Distribution.—I have seen material from "Canada"; Maine (July,

Aug.); Massachusetts (Aug.); New York (Aug.); New Jersey (Aug.);

Maryland; District of Columbia; Virginia; Ohio; Louisiana; Kansas.

Provancher described the species from Cap Rouge, Quebec.

Host.—Macrocentrus sp. The species is said to have been reared

also from the lepidopteron Epiblema strenuana Walker "in Ambrosia",

but was probably a hyperparasite.
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PERILAMPUS SIMILIS Crawford

Perilampus similis Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 73, 1914.

Female.—Length about 1.75-3.75 mm. Head: Frons without a

carina, although rarely (more particularly in the males) with a

semblance of a carina on the upper part; the union of vertex and

front usually forming a sharp angle in the ocellar region; front and

face smooth, except for hair punctures, rarel}'^ aciculate or slightly

wrinkled along lateral margins of clypeus; cheeks straight or nearly

straight; head in front view transverse, sometimes only slightly so,

usually subtriangular in outline (less often so in the males); eyes as

a rule not reaching level of base of clypeus (usually reaching same
in males).

Thorax: Area along inner margins of parapsides smooth; inter-

spaces between umbilicate punctures on mesoscutum and scutellum

medially usually slightly thickened or widened (less commonly so

in the males), the punctures with the more conspicuously thickened

walls round or roundish ; anterior edge of pronotum at lateral angles

not depressed, the punctate portion of pronotoprepectal area at dorsal

margin occupying half or more than half of distance from anterior

edge of pronotum to tegula of wing; axilla with a triangular or roughly

triangular extension as wide as or wider than long on side of scutellum,

the base extending to or above middle of axilla, face of axilla sloping

more or less toward base of extension and not depressed or excavated

above base of extension; basal shallow furrows on underside of apex

of scutellum turning caudad medially and meeting or nearly meeting

on the median line to form an acute angle, rarelj'- an obtuse angle;

propodeal neck, except very rarely, coarsely sculptured; wing hairs

usually pale and wings clear; apex of postmarginal vein usually

distinct.

Abdomen: Posterior face usually longer than wide, often consider-

ably so (latter condition more common among the males) ; first tergite

petioliform, without an elevated anterior margin or flange and more
or less rugosely sculptured, sometimes in large part smooth.

Color: Head black or black with a metallic tinge, rarely in part

bronzy; thorax black, the punctate portion of notum usually bronzy

black, rarely greenish black, the areas along inner margins of parap-

sides usually with a greenish or bronzy tinge, otherwise metallic black;

pleural region usually with a very slight greenish or bronzy tinge or

reflection; abdomen sinning black, sometimes with a greenish tinge;

flagellum of antenna grayish dull dark brown to ferruginous and

usually more or less pale beneath; scape black or greenish; femora

brown to black, sometimes with a greenish cast or reflection w^hich is

usually more pronounced on the posterior pair, their apices sometimes

testaceous or reddish; tibiae brown to ferruginous, sometimes with a

slight metallic cast, the anterior pair usually reddish testaceous except
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a stripe above, the middle and- posterior pairs sometimes darker

above, at least basally; tarsi testaceous or reddish; wings hyaline,

veins testaceous to dark brown.

Male.—Length about 1.75-2.75 mm. Similar to female; portion of

scape bearing sensorial punctures slightly broadened to quite broad

apically and occupying slightly more than one-tliird to about one-half

of scape, sensoria fine to moderately coarse.

T?/2?e.—U.S.N.M. no. 18303.

Redescribed from 71 females and 38 males, including the type and
3 female paratypes. Nearly all the above material is in the United

States National Museum. This is evidently a western species.

Distribution.—North Dakota (July, Aug. "taken from sunflowers");

Nebraska (June); Kansas (July); Texas (Feb. to Oct., inclusive and
?Dec.; taken in April "on Lepidium", in June "from Sjphaeralcia

angustifolia" , and in September "on Amorjjha fruticosa") ; Colorado

(May, Aug.); New Mexico (April "on Sisymbrium", June, Sept. "on

Bigelovia"); Idaho (June, July); Arizona; Oregon (June, Aug.);

California.

The species has been reared in association with Acrobasis sp., but

very hkely as a hyperparasite. One specimen is labeled "on Eulophus,

Dallas, Texas, 9-V-'06, F. C. Bishopp coll."

PERILAMPUS MUESEBECKI, new species

Female.-—Length about 1.5-2.75 mm. Head: Frons without a

carina, meeting vertex in more or less of a curve; emargination of

frontovertex apparently never very pronounced; front and face

smooth except for hair punctures; hyperclj^peal area usually as long

as or about as long as clypeus; cheeks straight or nearly straight;

head in front view more or less elongate or slightly transverse and as.

a rule subtriangular; eyes not reaching level of base of clypeus.

Thorax: Area along inner margin of parapsides smooth or practi-

cally smooth; umbilicate punctures on mesoscutum and scutellum

angulated and interspaces thin, mere septa; anterior edge of pronotum
at lateral angles not depressed, the punctate portion of pronotopre-

pectal area dorsally long, occupjdng half or more than half of distance-

between anterior edge of pronotum and the tegula of wing; axilla

with a triangular or roughly triangular extension about as wide as or

wider than long on side of scutellum, the base extending about to

middle or above middle of axilla, face of axilla sloping more or less

toward base of extension and not depressed or excavated above base

of extension; basal shallow furrows on underside of apex of scutellum

turning caudad medially and meeting or nearly meeting on the

median line to form an acute or subacute angle; neck of propodeum
coarsely sculptured, very rarely with weak sculpture; wing hairs short

and usually dark but sometimes in large part pale; postmarginal vein
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longer than stigmal vein and usually merging with the darkish costal

border of the wing, the apex rather indistinct; thorax very distinctly

less than 1.5 mm long.

Abdomen: Posterior face ranging from somewhat wider than long

to longer than wide; first tergite petioliform, without an elevated

anterior margin or flange and more or less rugosely sculptured,

sometimes in large part smooth.

Color: Black; head grayish black, rarely with a greenish reflection,

and sometimes brown, area along inner margins of parapsides very

rarely greenish, abdomen sometimes with a greenish reflection

beneath; flagellum of antenna grayish brown to ferruginous and more
t)r less pale beneath; scape greenish, rarely brown; coxae and femora

brown to blackish, the femora, especially the posterior pair, with a

greenish tinge and sometimes quite green, their apices sometimes

testaceous or reddish; tibiae brown to ferruginous, the anterior pair

usually testaceous or reddish except for a stripe above, the posterior

and intermediate pairs usually darker with their bases and apices

reddish testaceous; tarsi testaceous or reddish; wings hyaline, veins

testaceous, usually reddish basally.

Male.—Length about 1.5-2 mm Similar to female; portion of

scape bearing sensorial punctures somewhat broadened apically and
occupying between one-tliird and one-half of scape, sensoria fine to

moderately coarse and dense. Anterior and intermediate tibiae

sometimes entirely testaceous except for a stripe on latter above. In

some males the eyes reach the level of base of clypeus. In one male

specimen, believed to be this species, the cheeks are somewhat
convexly rounded and the head appears rather distinctly transverse.

2Vi)e.—U.S.N.M. no. 49783.

Type locality.—Washington, D. C.

Remarks.—Described from a series of 24 females and 14 males of

which the type, allotype, and 33 paratypes are in the United States

National Museum. The type is labeled "Washington, D. C"; the

allotype, "D. C, Aug. 24, '84." Of the paratypes in the National

Museum two females are from Nelson, N. H. (Aug.); one female

from Lake George, N. Y. (Aug., J. L. Zabriskie); five females and

nine males from Virginia, two of these males from Blacksburg (Sept.

and Oct.), the others without definite locality; one male from eastern

Florida (Ashmead) ; five females and one male from "West Pt.", Nebr.

(Sept., J. C. Crawford, collector); seven females from Riley County,

Kans. (Sept., Marlatt); one female from Colorado, from the C. F.

Baker Collection; and one male from Fitch's Collection, bearing the

number 14978. Of the remaining three paratypes, one female and

one male, from Big Island and Mosholu, N. Y. (Sept.), respectively,

are in the American Museum of Natural History; and one female

from Mount Aivy, Pa. (Sept.), bearing the number 126, is in the

collection of the Academy of Natural Sciences of Pliiladelpliia.
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PERILAMPUS ROBERTSONI Crawford

Perilampus robertsoni Crawford, Proc. Ent. Soc. Washington, vol. 16, p. 71, 1914..

Female.—Length about 2.5-3 mm. Head: Frons meeting vertex

in a more or less sharp angle, sometimes with a semblance of a

carina; emargination of fron tovertex usually conspicuous, the scrobal

cavity rather deep, its sides sloping rather sharply; front and face

smooth except for hair pimctures; hyperclypeal area as long as or

nearly as long as clypeus; cheeks straight or nearly straight; head in

front view somewhat elongate and subtriangular, very distinctly

narrowed below eyes ; eyes not reaching level of base of clypeus ; face

below eyes sometimes somewhat concave.

Thorax: Area along inner margin of parapsides smooth (sometimes

more or less roughened in the males); umbilicate punctures on

mesoscutum and scutellum angulated, interspaces thin, mere septa;

anterior edge of pronotum at lateral angles not depressed, the

punctate portion of pronotoprepectal area dorsally occupying half

or more than half of distance between anterior edge of pronotum

and tegula of wing; axilla with a triangular or roughly triangular

extension as wide as long on side of scutellum, the base extending

to or above middle of axilla, face of axilla sloping more or less toward

base of extension and not depressed or excavated above base of

extension; basal shallow furrows on underside of apex of scutellum

turning caudad medially and meeting on the median line at an acute

angle; neck of propodeum coarsely sculptiu-ed; wing hairs short and

pale
;
postmarginal vein about as long as or only slightly longer than

stigmal vein, its apex rather distinct; thorax as a rule about 1.5

mm in length.

Abdomen: Posterior face more or less longer than wide; first

tergite petioliform, witliout an elevated anterior margin or flange

and usually m.ore or less rugosely sculptured, sometimes almost

entirely smooth.

Color: Black; head and abdomen often with a grajdsh reflection;

flagellum of antenna grayish dull dark brown to grayish brown,

more or less pale on under side; scape greenish; legs brown, in part

with a greenish tinge or reflection, coxae and femora sometmies black

or blackish, the apices of femora sometimes testaceous or reddish,

tips of intermediate and posterior tibiae and anterior tibiae except

a stripe above testaceous or reddish, tarsi testaceous or reddish;

wings hyaline, veins testaceous, sometimes reddish basally.

Male.—Length about 2.25-2.75 mm. Similar to female; but the

frons meeting vertex in a distinct angle, often with a rather distinct

carina above, the emargination of frontovertex more pronounced and

the sides of scrobal cavity more sharply sloping than in the female;

head usually somewhat transverse and eyes usually reaching base of

clypeus; scape rather broad apically, the portion bearing sensorial
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punctures occupying more than one-third but less than one-half of

scape, sensoria rather fine to moderately coarse and dense; anterior

and intermediate tibiae sometimes entirely testaceous except for a

darker stripe on latter above.

Type.—11.S.NM. no. 18299.

Redescribed from three females and six males, including type,

allotype, and male paratype. The material is in the United States

National Museum.
Distribution.—"Canada"; Illinois; Nebraska (Sept.); Colorado.

UNIDENTIFIED SPECIES

PERILAMPUS ALEXINUS Walker

Perilampus alexinus Walker, List of the specimens of hymeiiopterous insects in

the collection of the British Museum, Chalcidites, pt. 1, p. 89, 1846.

J?/?^-—Presumably in the British Museum,
This appears in the British Museum list as an American species,

although no locality is given. Dalla Torre, in his catalog of the

Hymenoptera, lists it as a synonym of hyalinus Say, but it does not

seem to be this species, judged from the description. In fact, it does

not appear to belong to the hyalinus group of species.

PERILAMPUS CYANEUS Brulle

Perilampus cyaneus Brulle, Histoire naturelle des insectes, HymSnopteres, vol.

4, p. 573, 1846.

TyjJe.—Presumably in the Museum d'Histoire Naturelle in Paris.

"Hab. la Caroline." From the former Bosc Collection.

It is possible that I have redescribed this species as new under the

name of carolinensis, since Brulle in his description states that the

"vertex" is very strongly punctured; on the other hand, it may well

be hyalinus Say or possibly even chrysopae Crawford, although the

color cjiaracters would seem to preclude chrysopae.

PERILAMPUS ENTELLUS Walker

Perilampus eniellus Walker, Ann. Mag. Nat. Hist., ser. 1, vol. 12, p. 103, 1843.

Type.—Presumably in the British Museum.
"Found by R. Forster, Esq., in Ohio."

Dalla Torre calls this species a synonym of platygaster Say, but

it is clearly not that species, judged from the description. It may
be Say's hyalinus or my carolinensis.
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PERILAMPUS LAEVIS Provancher

Perilampus laevis Provancher, Additions et corrections au volume ii de la

Faune entomologique du Canada traitant des Hym6uopteres, p. 199, 1887.

Type.—In tlie W. Hague Harrington Collection, Ottawa, Canada.
"Ottawa (Harrington)."

This species may not be a Perilamj^us at all, as suggested by Pro-

vancher himself in connection Avith the description.

PERILAMPUS LEPREOS Walker

Perilampus lepreos Walker, List of the specimens of hymenopterous insects in

the collection of the British Museum, Chalcidites, pt. 1, p. 89, 1846.

Type.—Presumably in the British Museum.
"a. Georgia. From Mr. Abbot's collection."

Dalla Torre lists this species as a synonym of P. triangularis Say,

probably, as in the case of alexinus and entellus, on the authority of

the elder Cresson.'* It is difficult to say from the description whether

it is triangularis, but if it is it belongs in Ewperilampus, in which

genus P. triangularis Say is now placed.

KNOWN HOST LIST

Host Species of Perilampus

DiPTERA

Achaetoneura euchaetiae Webber hyalinus Say.

melalophae Allen hyalinus Say.

Compsilura concinnata Meigen hyalinus Say.

Ernestia ampehis Walker hyalinus Say.

f.Ernestia ruficauda (Brauer) hyalinus Say.

Zenillia (Exonsta) sp Canadensis Crawford.

Xfulvicornis Ashmead.

Hymenoptbra

Apanieles sp J^ilvicornis Ashmead.

hyphantriae Puley hyalinus Say.

melanoscelus Ratzeburg hyalinus Say.

Ascogaster sp fulvicornis Ashmead.

Cremastus sp capitatus Smulyan.

cooki Weed fulvicornis Ashmead.

Eulirmieria sp hyalinus Say.

valida Cresson hyalinus Say.

Macroccntrus sp stygicus Provancher.

pnllisteri DeGant fulvicornis Ashmead.

Meteorus sp fulvicornis Ashmead.

hyphantriae Riley hyalinus Say.

Neuroftera

Chrysopa spp chrysopae Crawford.

californica Coquillett chrysopae Crawford.

Sympherobius angustus (Banks) chrysopae Crawford.

1* Cresson, E. T., Synopsis of tho families and genera of the Hymenoptera of America, north of Mexico,

together with a catalogue of the described species, and bibliography, p. 235, 1887.
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Pycnogonids are not commonly dredged in Puget Sound, Wash.,

but they are sometimes found in large numbers in certain rather

isolated localities.^ In the waters around the San Juan Islands,

which have been quite thoroughly investigated, probably only half

a dozen specimens have been collected' in the past 10 years. On the

other hand, with the investigation of the waters south of the San
Juans, especially in the vicinity of McNeils Island, pycnogonids have

been collected in large numbers among the hydroids dredged from
rocky bottoms.

This paper is a report upon five species of pycnogonids, three of

which are new, collected in Puget Sound and neighboring waters on

dredging expeditions of the University of Washington's research

.ship Catalyst. Thanks are due Prof. T. G. Thompson, director of

the university's oceanographic laboratories, and to Profs. T. Kincaid,

J. E. Guberlet, Robert C. Miller, and M. H. Hatch, of the university's

zoology department, for assistance and cooperation given.

KEY TO PTTGET SOUND SPECIES OF PYCNOGONIDS ^

a\ Cheliferi with well-developed chelae, which lie in front of

month.

6\ Palpi present ; first segment bearing neck, from terminal part

of which tl'.e palpi and cheliferi originate but which does
not bear eye tubercle Nymphonidae Hoek

1 Compare with Hodgson's (1907) introduction.

aCompUed in part from Bouvier (1913) ; Cole (1904) ; Hall (1913) ; and Schimkewitscb
(1913).

53149—36 413
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Ten-segmented oviger in both male and female, provided with

a terminal claw, and last four segments armed with an

inner row of elongate teeth ; body elongated and distinctly

segmented ; 4 pairs of walking legs Nymphon Fabricius

&. Chelae short and thick; eye tubercle pointed and turret-

shaped; legs fairly well armed with slender spines (fig.

33, g-k) Nymphon turritum, new species

c^ Chelae long and slender ; eye tubercle heavy at base and
with slender tip; legs almost naked (fig. 33, a-d)

Nymphon solitarium, new species

&^ Palpi absent ; oviger present only in male and without termi-

nal claw ; body elongated, segmented ; eye tubercle borne on

anteriormost part of anterior segment ; 4 pairs of legs
;
gen-

ital apertures in both male and female on all 4 legs

Phoxichexidiidae Sars

Ovigera 5-segmented ; first trunk segment not greatly pro-

duced in front above proboscis

(Phoxichilidium Edwards) P. femoratum (Rathke)

a^ Cheliferl weakly developed, shorter than proboscis, not chelate

in adult forms
;
palpi usually longer than proboscis ; ovigera

present in both sexes, 10-segmeuted and without terminal

claw ; 4 pairs of legs ; genital openings in male on legs 3 and

4, in female on all 4 pairs Ammotheidae Dohru
&\ Cheliferi 2-segmented, palpi 8-segmented Ammothea Leach

&. Cheliferi half as long as proboscis ; abdomen reaching only

to second coxal segment of posterior legs or slightly be-

yond (fig. 33, e, f) Ammothea discoidea, new species

<f. Cheliferi less than half as long as proboscis
;
protuberance

on dorsal side of first coxal segment half as long as seg-

ment, genital protuberance same length Ammothea alaskensis Cole

^>^ Cheliferi 3-segmented, palpi 9-segmented

(Ammothella Verrill) A. longicaudata (Stimpson)

Genus NYMPHON Fabricius

NYMPHON SOLITARIUM, new species

FiGUKE 33, a-d

Description.—Body slender, elongated, segmentation conspicuous,

lateral processes widely separated, legs very long and slender.

Trunk segments almost equal in thiclmess, except posterior segment,

which is slenderer; segments of approximately same length, each

thickest where lateral processes originate, a little behind middle of

segment. Anterior segment bearing high eye tubercle dorsal to

origins of ovigera, which are anterior to walking legs; eye tubercle

heavy and abruptly pointed distally, with eyes large and basal,

sometimes almost contiguous (in some specimens eyes hardly visible

and may be rudimentary). Anterior segment in front of eye tubercle

prolonged into neck, which is swollen anteriorly, bearing the cheliferi

dorsally, palpi laterally, and proboscis anteroventrally. Proboscis
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cylindrical, slightly longer and much thicker than neck. Palpi with

scape longer than second segment, slightly curved, almost as long as

proboscis; second segment shorter and heavier than scape; both

movable and immovable fingers long and slender and v^ell-toothed

on their inner margins. Immovable finger almost straight to distal

part, which terminates in a curved tip; movable finger curved and

longer than immovable; both fingers armed on their inner margin

with teeth, some of which are almost contiguous at their bases, and

all are pointed almost evenly to their apexes and somewhat curved.

Ovigera 10-segmented ; first segment very short; second and third

about equal and a little longer than the first; fourth about twice as

long as first three together; fifth slenderer and longer than fourth,

swollen at its distal end (it is this segment around which the eggs

are carried in one or two closely packed masses) ;
sixth segment

much shorter and armed with many short hairs on its ventral side;

seventh shorter than sixth and closely beset on its ventral margin

with an even row of about 13 elongated spines, which are armed

laterally, these spines almost touching one another at their bases and

about as long as the segment is thick; eighth a little shorter than

seventh and armed as seventh ; ninth and tenth about equal to seventh

in length and similarly armed; these last three segments are defi-

nitely curved on their ventral margins and form a curved end to

tlie oviger as a whole ; the tenth segment bears a long well-developed

claw, which is armed with ordinary teeth on its ventral margin, as

are the fingers of the chelae.

Legs almost naked, about 37 mm long; first coxa 0.6 nmi, second

3 mm, third 1.2 mm, femur 7.2 mm and somewhat ventrally curved

;

first tibia 8.8 mm, second tibia 11.4 mm; first tarsus 2.6 mm, second

tarsus 1.3 mm; claw 1 mm, unarmed on its ventral margin; auxiliary

claw present but only one-fourth as long as true claw.

Abdomen finger-shaped, very short, and articulated to body
segment.

Measurements.—Body 6-7 mm. A specimen 6 mm long measures

:

Proboscis 2 mm; neck 1.7 mm; first segment 1 mm; second seg-

ment 0.8 mm; third segment 0.8 mm; fourth segment 0.7 mm;
abdomen 0.6 nun; second lateral process 0.7 mm long; eye tubercle

0.5 mm high.

Types.—Holotype : Male from Puget Sound collected May 7, 1933,

U.S.N.M. no. 71496. Paratypes : 1 male carrying eggs collected

half a mile southwest of Flat Point, San Juan County, from 30

meters, July 6, 1935; 1 specimen from Foulweather Bluff, February

25, 1934, from 50 to 80 meters; 1 specimen from Puget Sound
(Professor Kincaid's collection) ; 1 specimen from Dougall Point

(Pickering Pass), Puget Sound, May 6, 1933, from 16 fathoms.
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Remarks.—Nymphon soUtarhim is placed with those species of

NympJion that have auxiliary claws and in which the first tarsus

is considerably longer than the second. Among the species noted

by Bouvier (1913) and Hodgson (1907), N. solitarium most closely

resembles N. meridionale and N . Jdemale. It is separated from

these by the fact that the scape of the chelicera is shorter than the

proboscis. See Bouvier (1913, p. 73) on Arctic and sub-Arctic

species of Nymphon.

NYMPHON TURRITUM, new species

Figure 33, g-li

DescTiption.—Body not so elongated as usual among members of

the genus; lateral processes as long as or longer than segment of

the body is wide, well separated. Proboscis long, cylindrical, with-

out markings or ridges, somewhat ventrally inclined. Cheliferi well

developed, the first segment or scape as long as proboscis and slightly

bowed outward; hand or second segment shorter and heavier than

first segment and inclined toward mouth, both preceding segments

quite well clothed with hair and occasional spines ; fingers very short

and stout for member of this genus ; immovable finger a little .shorter

than movable finger, both densely armed with long teeth along inner

margin. Palpi with origin lateral to cheliferi, first segment very

short, second and third long and slender, third a little longer than

second and terminating in a well-developed ventrally curving spine

and a circlet of hairs; segments 4 and 5 shorter, well clothed with

hairs.

First segment with neck short and thick, greatly expanded at

distal end for attachment of cheliferi and palpi, this part being

heavier than any other portion of body. Eye tubercle directly dorsal

to anterior part of first segment, which bears ovigera, very slender,

tall, turret-shaped, very pointed at apex; eyes small, basal. In fe-

male paratype, eyes large and elongated, and eye tubercle slenderer

than in holotype.

Ovigera attached directly in front of anterior pair of walking

legs. First segment very short, second and third a little longer and

heavier and almost equal in size; fourth and fifth very long and

nearly equal in length; sixth much shorter but longer than second

and third; seventh to tenth forming a curve and slenderer than

preceding segments ; seventh shorter than sixth and armed ventrally

Avith a row of about IG toothed spines; eighth a little shorter than

seventh, armed with about 12 spines; ninth about equal in lengtli

to eighth, armed ventrally with about 9 spines; tenth almost equal

to eiglith and ninth, armed with about 12 ventral spines; claw very

nearly as long as segment 10, slender, armed ventrally with spinclike

teetli.
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FIGURE 33.—NEW SPECIES OF NYMPHON AND AMMOTHEA

a-d, NympJion solitarium: a, Body; 6, leg; c, spine from oviger ; d, chela of

chelifer.

e, f, Ammothea discoidea: e, Body ; /, leg.

g-k, Nymphon turritum: g. Body ; h, leg ; i, chela ; j, eye tubercle ; h, tip of oviger.

Lines drawn beside figures each represent 1 mm.
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Legs very long but not so long or slender as in N. soUtarium; first

and third coxae about twice as long as wide and equal to one another

in length; second coxa almost as long as other two combined, the

three coxal segments together measuring 3 mm ; femur 3.8 mm ; first

tibia 3.6 mm, second tibia 5.4 mm ; first tarsus 0.8 mm, second tarsus

0,9 mm; claw 0.6 mm; auxiliary claws half as long as main claw.

Legs armed sparingly with rather long slender spines. Second tarsus

or foot armed underneath with a single row of approximately seven

spines, the first four of w^iich are long and well developed.

Abdominal segment inclined posterodorsally, long and fingerlike,

considerabl}^ longer than the eye tubercle is high.

Mea8U7'ements.—Body 5 mm; proboscis 1.2 mm; first segment 1.6

mm; neck 0.9 mm; trunk 3.2 mm; abdominal segment 0.6 mm; eye

tubercle 0.4 mm ; lateral process 0.6 nnn long.

Types.—Holotype : A specimen collected near Caldron Rock,

Puget Sound, dredged from 70 meters, July 10, 1935, U.S.N.M. no.

71498. Paratypes: 2 specimens, 1 female and 1 probably immature,

dredged from rocky bottom in 50 meters off O'Neal Island.

Retnarks.—Nymjylion turritum belongs to the group of Nymplion

that possesses auxiliary claws and in which the first tarsus is shorter

than the second. This group includes N. gracile, N. tridentatum,

and N. adareanwn. N. turntum most closely keys out to gracile

(Bouvier, 1913, p. 73) except that the third segment of the palpus is

a little longer than any other of the palpal segments. It is charac-

terized from other closely related forms by the very pointed eye

tubercle, elongated abdominal segment, spination of the legs and

single row of long spines underneath the second tarsus, short thick

hand with short fingers, and short and rather heavy neck.

Genus AMMOTHEA Leach

AMMOTHEA DISCOIDEA, new species

Figure 33, e, f

Description.—Body short, circular or disk-shaped, lateral proc-

esses contiguous throughout their length, anterior process very

slightly separated from cephalic segment, each tipped with a pair of

laterodorsal tubercles from apex of each of which usually arises a

short stiff bristle ; abdominal process long, slender, reaching at least

to distal end of first coxal segment of posterior legs or even farther.

Proboscis long, heavy, over half as long as trunk, thickest in mid-

dle, tapering a little to anterior end, which is blunt, terminating in

mouth surrounded by three lips, one dorsomedian and two latero-

ventral.
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The anterior or cephalic part without neck, widened anteriorly and

ending on each side in a small protuberance tipped with a bristle,

like lateral processes. Anteriorly, cephalic part bearing a moder-

ately high eye tubercle, which slants slightly forward and is rounded

except for a very small pointed peak. Eye tubercle bearing four

eyes, which are somewhat elongated parallel to axis of tubercle and

are all basal.

Cheliferi half as long as proboscis; not chelate in adult, but im-

mature specimens show definite and well-developed chelae; basal

segment or scape elongate; second segment short and almost round.

Cheliferi genth^ bowed toward one another.

Palpi 8-segmented; first segment short, second long, third sliort,

fourth equal in length to second ; fifth, sixth, seventh, and eighth all

very short, subequal, and thickly clothed with hair.

Ovigera 10-segmented ; first two segments quite stout, not much
longer than wide and almost equal in length ; third segment as long

as segments 1 and 2 together and slenderer; segment 4 equal in

length and width to 3, somewhat curved, and also armed with a few

small spines ; segment 6 shorter than 5, armed with very few spines

;

segment 7 A^ery short, a little heavier than preceding, as wide as

long, on its outer side armed with a group of four long stout spines

;

segment 8 equal in length to 7 but slenderer, armed dorsally with

one spine; segment 9 as long as 7 and 8 together, armed with two

or three scattered spines ; segment 10 or terminal segment very small

and difficult to separate from preceding, armed at its termination

with two large spines but no claw. Ovigera in the male consider-

ably longer than in female; the tips of the ovigera curled in both

sexes. Small groups of eggs may be attached to the ovigera of the

male on the fourth and fifth segments; although the number of the

egg groups is not constant, there are usually several ; the type speci-

men has seven groups per ovigera.

Legs short, about equal in length, covered with microscopic tuber-

cles, stout, armed with scattered spines, terminating in well-devel-

oped claw and pair of strong auxiliary claws. Coxa I 0.5 mm, with

a long narrow tubercle that is not quite half so long as the segment
and armed distally with a short spine, situated on the posterior,

dorsal, distal margin ; on its anterior distal margin armed with a

small tubercle from which two or three spines arise, as wide as long;

coxa II 0.7 mm, armed on both sides with several spines; coxa III

0.5 mm ; femur 1.5 mm, heavier from center to tip, especially swollen

in female, armed distally with a short protuberance and spine; tibia

I 1.4 mm, armed dorsally with several short spines; tibia II, 1.3 mm,
armed dorsally with numerous short spines; tarsus I very short,
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about 0.2 mm and very slender, armed distally underneath with

several spines; tarsus II stout, curved ventrally, 0.7 mm long,

armed dorsally with a row of short spines, ventrally in proximal
part armed with three or four heavy curved spines, distally with

several small spines ; claw 0.3 mm long, curved, untoothed ; auxiliary

claws slender but over half as long as claw. Genital apertures of

male occur on distinct high tubercles on ventral distal margins of

second coxae of two posterior pairs of legs; genital apertures of

female occur on slightly swollen areas in a position similar to male
on all four pairs of legs.

Abdominal process slender, cylindrical, pointing posteriorly but
slightly bent upward, about three-fourths as long as proboscis;

armed near tip with a few spines.

Immature specimens possess well-developed chelae and have been
found ranging in size from specimens only half as large as mature
specimens to fully grown specimens. Among smaller individuals

the ovigera are entirely undeveloped and are indicated only by a bud
in front of anterior pair of walking legs ; in large specimens ovigera

almost as complete as in mature females. It seems impossible to

distinguish males and females among innnature specimens.

Considerable variation is noted in the external appearance of in-

dividuals of Ammothea discoidea^ owing to differing stages of

ecdysis ; specimens that had not recently molted when collected pos-

sess a tougher integument and stiffer and more visible spines than

those that had just molted. The living animal varies from a deep

pink to white; preserved specimens lose the pink color and vary

from tan to white.

Measureinents.—Body, including proboscis, 2.8 mm; proboscis 1.1

mm; trunk 1.1 mm; abdominal segment 0.7 mm; lateral process 0.5

mm long ; eye tubercle 0.25 mm high.

Types.—Holotype : Male specimen collected with a group of males,

females, and immature specimens dredged south of McNeils Island,

Puget Sound, July 24, 1934, U.S.N.M. no. 71500. Paratypes:

Males, females, and immature specimens dredged off Fosdick

Point, Puget Sound, July 1935; immature and female specimens

dredged off Blake Island, July 8, 1935; males, females, and imma-
ture specimens dredged off Lake Hancock, August 10, 1935; males,

females, and immature specimens dredged between McNeils Island

and Bahl Passage, July 8, 1935; specimens from off Caldron Rock

(70 meters), July 10, 1935; females dredged off Vashon Point, July

24, 1934; immature specimens dredged off Fosdick Point, July 23,

1934; males, females, and immature specimens dredged from 40

meters off McNeils Island and Bahl Passage.

Remarhs.—Ammothea discoldea is most nearly related to A. Jati-

frons Cole (1904, p. 263), a species that occurs around Unalaska and
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the Pribilof Islands ^ ; it agrees with latifrons in the sexual char-

acters and in possessing the long, well-developed cheliferi, but differs

notably in the shorter abdomen and the small size. It differs from
the description of A. longicaudata Stimpson (1864, p. 159) from
Puget Sound in having only eight segments in the palpi instead of

nine and in its small size. Stimpson's description gives very few

specific characters and is compiled from a single immature specimen,

which should probably be placed in the genus AmmofkeUa because

of the 9-segmented palpi; Amniothella longicaudata (Stimpson) has

not been collected in recent years.

A. discoidea is found in large numbers among hydroids of certain

localities. Its limited distribution seems quite unaccountable at the

present time. It has been collected only within a small range in the

central part of Puget Sound off McNeils Island.

AMMOTHEA ALASKENSIS Cole

Ammothea alaskensis Cole, Harriman Alaska Expedition, vol. 10, p. 266, pi. 12,

fig. 4 ; pi. 17, figs. 4-12, 1904.

One female specimen found off Lake Hancock, Puget Sound, July

8, 1935, dredged from 60 meters along with many specimens of A.

discoidea. It measures only 2 mm rather than nearly 3 mm, the

eye tubercle is a little larger than that figured by Cole, and the

abdomen is not so heavily spined. In other respects the specimen

agrees so closely with Cole's description that these differences are

to be overlooked until more material is available to study the varia-

tion consistent with the species.

Genus PHOXICHILIDIUM Edwards

PHOXICHILIDIUM FEMORATUM (Rathke)

Nymphon femoratum Rathke, Naturh. Selsk. Skrifter, vol. 5, p. 201, 1799.

PhoxicMUdium femoratum Cole, Harriman Alaska Expedition, vol. 10, p. 283,

pi. 13, fig. 10 ;
pi. 24, figs. 1-5, 19€4.

Two females dredged south of McNeils Island, July 24, 1934;

females and 3 immature specimens dredged between Shaw Island

and Turn Rock, July 1, 1935; 1 female dredged from 60 meters off

Lake Hancock, July 10, 1935; 1 male with eggs dredged in Hoods

Canal, April 27, 1934; 1 male dredged from 70 meters off Caldron

Eock. July 10, 1935.

These specimens differ considerably in size, 3.8 to 2.5 mm. Two
of the males possess ovigers in which there is an indication of a

sixth segment; the wall of this is not entirely complete and seems

to be inarticulate.

' Scbmitt (1934, p. 69), however, records this species from Monterey Bay, Calif.
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CALIFORNIA CRUSTACEA OF THE ORDER CUMACEA

By Carl Zimmer

Zoological Museum, XJniverslty of Berlin, Berlin, Germany

The collection of cumaceans here reported upon was obtained in

the vicinity of Newport, Calif., by Prof. G. E. MacGinitie, director

of the Kerckhoff Marine Laboratory of the California Institute

of Technology at Corona Del Mar, Calif. Newport lies in Orange

County at about latitude 33°38' N.

Knowledo-e of the cumacean fauna of the Pacific coast of North

America is so slight that every new collection from that region

contributes important information. Until now only three species

have been known from the coast of California: Bathycuma (?)

longicaudata Caiman, from San Diego, Calif. ; Diastylopsis dawsoni

S. I. Smith, ranging from Monterey Bay, Calif., to Chignik Bay,

Alaska; and Colurostylis (?) occidentalis Caiman, from Monterey

Bay, Calif., to Oregon. Only the last of these is represented in the

present collection, while each of the other seven species represented

proves to be new.

The genus Gyclaspis was hitherto unknown from the North

American-Pacific region, and the genera ProcampyJaspis and

Oxyurostylis were unknown from the entire Pacific region. Of the

latter, only the typical species, O. smithi Caiman, which is found

only on the Atlantic-American coasts from Louisiana to Casco Bay,

Maine, was known.

1 Translated from the German by Coates W. Shoemaker, Smithsonian Institution.
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The anterior margm of t^ie .second free thoracic segment in lateral

view ajjpears as high as the carapace. Posteriorly it falls off gradu-
ally to meet the dorsum of the third somite. Its posterior margin in

dorsal view is produced to form an obtuse angle fitting into the ante-

rior margin of the following somite, which is shaped to receive it.

The articulation between the antepenultimate and penultimate

joints of the first pereiopod reaches about as far forward as the tip of

the pseudorostral tooth. The basis is distinctly longer than the distal

joints taken together and carries no distally projecting tooth. The
last three joints are to one another approximately as 9 : 10 : 6.

The uropods (fig. 34. 7j) are about as long as the penultimate ab-

dominal somite. Their peduncle attains about ly^^ times the length

of the last abdominal somite. The exopod is fully two-thirds as long
as the peduncle. The endopod is somewhat shorter than the exopod.

On its inner margin there are about nine spines: distally it is not
pointed but truncate and armed with a strong terminal spine.

Color.—The alcoholic specimen shows traces of its former coloring

in lighter or darker brown areas. The subrostral angle is quite dark,

and from it extends a narrow brown stripe, at first about parallel with

and a little removed from the edge of the subrostral notch and then
turning off to run down toward the ocular lobe. An indistinct brown
spot is present on the mid dorsum of the posterior end of the carapace.

The second and third free thoracic somites are somewhat mottled or

beclouded in color but unsymmetrically so. The coloration on the last

thoracic and first abdominal somites is more distinct. Finally, traces

of pigmentation still persist on the first three pairs of pereiopods.

Length.—About 6 mm.
Occun-ence.—^A single adult female, the unique holotype ( U..S.X3I.

no. 71437) is from off Corona Del Mar. Calif.. 7 fathoms. Mav 17.

1933 (no. 33).

RemM'rh^.—For the many and diverse species of the genus Cy-
do^spis. Caiman - gives a key in which our new species falls into the

same category (B, a. 6, B'— b'— 2) wdth C. levh G. M. Thomson.
These two species possess the following characters in common (cer-

tain characters are also added here on the basis of later described

species) : Eye present, carapace wholly smooth, without ridges, ribs,

or folds, without large tubercles, without strong teeth on the mid-
dorsal carina, peduncle of the uropods not more than twice as long

as the branches, basis of the first pereiopod without projecting tooth

at the end. carapace less than one-third as long as the entire body,

basis of the first pereiopod not twice as long as the distal joints taken

toirether.

= Trans. Zool. Soc. London, vol. IS, pt. 1, no. 1, p. 6. 1^')~.
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Until now the only other species in this category has been G. levis

Thomson, from which the new one is distinguished among other

characters by the fact that the endopod of the uropods is not pointed

but armed with a terminal spine. The following species of the genus

likewise show a terminal spine at the end of the endopod : carinata

C Zimmer, costata Caiman, Jongipes Caiman, picta Caiman, uni-

cornis Caiman, and varians Caiman. These may be distinguished

from the new species as follows : In carinata^ picta^ and varians the

pseudorostral lobes distinctly unite in advance of the ocular lobe to

form a pseudorostrum ; costata has longitudinal ribs on the sides of

the carapace; and unicornis has a forwardly directed tooth in the

middle dorsal carina of the carapace. (The structure of the endopod

of the uropod of G. siboga^ Caiman is not known. This species

shows distinct ridges on the carapace.) The relative length of the

carapace of G. pusilla G. O. Sars differs very slightly from that of

G. nuhila and also exhibits certain other similarities. The fonner,

however, is essentially a smaller species, the length of the female with

the brood pouch being 3.5 mm.

Genus CAMPYLASPIS Sars

CAMPYLASPIS CANALICULATA. new species

FiGTJBE 35

Female.—The thoracic portion of the body is almost as long as the

abdominal, including the peduncle of the uropod. Viewed from

above (fig. 35, &), the carapace is moderately pointed anteriorly.

There is no subrostral notch. From the pseudorostral margin a rela-

tively narrow but distinct furrow or groove, the margins of which

are not developed as folds, rims backward and somewhat upward for

about half the length of the carapace. On either side, near the

hinder margin of the carapace, is a tiny pit or depression. Other-

wise the carapace is entirely smooth, without sculpture. On the well-

developed ocular lobe one sees a distinct median lens and two more

or less distinct lateral lenses. A fine suture is evident along the

median line of the carapace; this is also present on the abdomen.

Its course, however, is not quite straight, but in very flat irregular

curves. The roundish or elongate refractive flecks on the surface of

the carapace that occur so often in members of this genus are present

in this species also. There is a patch of them behind the frontal

lobe. Alongside the median suture in the posterior third of the

carapace there is an elongated spot or fleck. Similar small spots are

also present on the abdominal somites.

The first free thoracic somite, as in a number of other species of

the genus, forms a median, lobelike, pointed projection, turned for-

ward and fitting into a corresponding notch in the posterior margin
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of the carapace. A similar projection occurs also on the second

thoracic somite. These projections, especially the first, are of

considerable length.

The antennule (fig. 35, d, e) is slender. The first article of the

peduncle is somewhat longer than either of the other two, which are

subequal. The accessory flagellum is, as usual, very small.

The terminal joint of the first maxilliped (fig. 35, /) is very tiny.

The basis of the second maxilliped (fig. 35, g^ A), ventrall}^ near the

distal end projects as an angular dentiform edge, which, however,

does not carry over to the outer margin. It probably represents the

line of fusion between the basis and ischium. The outer margin

shows a few low denticles near its end. On the outer margin of the

merus there are a few similar denticles. The carpus has a strong

tooth on its inner margin, and anteriorly a somewhat weaker tooth

on the ventral side. The anterior margin of the propodus has two

small teeth below and two bristles above. At the distal end of the

outer margin there is a long powerful spine of peculiar structure.

At first it diminishes gradually toward the tip, and then near its

extremity undergoes a sudden contraction on the inner side, so that

the spine distally forms a fine bristlelike structure that surpasses the

terminal spines of the dactyl. At the end of the dactyl are four

strong spines, a shorter one externally, with three longer ones on the

inner side; of these the middle spine stands somewhat out of the line

of the series, a little more toward the dorsal side than the others.

The basis, ischium, and merus of the third maxilliped (fig. 35, i)

are broad ; the following joints are slenderer. The basis is noticeably

shorter than the distal portion of the limb. The inner margin of the

merus is practically straight. The distal half of this inner margin

is furnished with a row of low denticles. The outer edge likewise

carries a few denticles in its distal portion. The carpus has a row of

denticles on the inner margin and two small denticles on the outer.

The propodus exhibits denticles only on the inner margin, while the

dactyl is devoid of them.

The basis of the first pereiopod (fig. 35, j) is shorter than the

distal part of the limb. The carpus and the propodus are of nearly

equal length and longer than the dactyl. None of the joints has

marginal denticles.

Of the last three joints of the second pereiopod (fig. 35, h, Z), the

carpus is scarcely shorter than the dactyl, while the propodus, as

iisual, is short, only about half the length of either of the other two

joints. The dactyl is peculiar in not diminishing toward its end,

indeed widening out somewhat instead. The distal extremity is

rounded off and is without terminal bristles. A few bristles, how-
ever, do occur just before the end of the joint on its inner margin.
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The peduncle of the uropods (fig. 35, c) is about as long as the

last two abdominal segments taken together. On its inner margin
there are about seven spines. The endopod is about half as long as

the peduncle and on its inner margin also carries about seven spines.

The exopod is, as usual, slenderer and shorter than the endopod.

Length.—About 4 mm.
Occurrence.—Between Balboa and Corona Del Mar, Calif., 7-15

fathoms, March and May 1933 (no. 28), two specimens, a female with

brood pouch and an adult female (holotype, U.S.N.M. no. 71438),

together with two specimens of Oxyurostylis paeifica.

Remarks.—The species is readily distinguished from all other

hitherto known species by the hollowed-out groove on its carapace.

Gamq)ylaspis sulcata has a similar groove, but it is wider, with its

margin either side forming more or less of a ridge or fold.

Genus PROCAMPYLASPIS Bonnier

PROCAAIPYLASPIS species

Occurrence.—Off Balboa, Calif., 15 fathoms, February 16, 1933

(no. 31), a female with brood pouch. The specimen undoubtedly

represents a new^ species. The carapace has on each side a wide

longitudinal groove extending about two-thirds the length of the

carapace. The dorsum between the two grooves carries a number
of not very pronounced tubercles. Three larger but much flattened

tubercles are present close to the posterior margin of the carapace,

the largest in the middle between the smaller lateral ones. The speci-

men is somewhat damaged and is thickly encrusted wnth sand, which

cannot be removed without further harm. For this reason I refrain

from basing the description of a new' form upon it and leave it

unnamed.

Genus HEMILAMPROPS Sars

HEMILAMPROPS (?) CALIFORNICA. new species

Figure 36

Female with hrood pouch.—The thoracic portion of the body is

somewhat longer than the abdomen, with the exception of the telson.

The carapace is as long as the first four free thoracic somites taken

together. In lateral view its anterior and upper margins appear

to meet at right angles. From above (fig. 36, 6) it appears anteriorly

broadly truncate. A subrostral notch is scarcely perceptible. On
either side of the carapace is an arched fold, which, beginning at

the pseudorostral margin, runs obliquely backward and upward and,

bending around in a symmetrical turn, back anteriorly to merge
with the median carina found on the frontal lobe. The ocular lobe

is distinct and large. On it are seven lenses, one in the center,
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with six disposed in a ring about it. The pseudorostral lobes are

juxtajDOsed but for a very short distance in front of the ocuhir lobe.

The telson (fig. 36, c) is longer than the penultimate somite of

the abdomen but not so long as the last two somites taken together.

Distally there are three or four spines on the lateral margin;

apically there are three spines, of which the median is much longer

than either of the lateral ones. Below, and somewhat external to

the two lateral spines, there are two other long, practically bristlelike

spines.

FIGDEH 36.

—

Hemilamprops californica, new species, female with brood poucli : a, Lateral

view, X 19 ; &, anterior end of body from above, X 19 ; c, posterior end, X 33 ; d, distal

end of second pereiopod, X 33. (Magnifications approximate.)

The first pereiopod was lacking in all the specimens at hand. The
second pereiopod (fig. 36, d) is moderately long. The length of its

three distal joints is approximately as 19 : 14 : 12.

The peduncle of the uropods (fig. 36, c) extends very slightly be-

yond the telson. The endopod is about as long as the peduncle. The
exopod shorter. Of the three joints of the endopod, the first is

somewhat longer than the other two taken together; the terminal

joint is somewhat shorter than the penultimate. On the inner mar-

gin of the peduncle and of the endopod there is a relatively dense

armature of spines; on the inner margin of the exopod setae, on

the outer margin spines.

Length.—One specimen has a length of about 8 mm. The other

two are smaller, about 6 and 5.5 mm long, respectively.
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Occurrence.—0& Corona Del Mar, Calif., 7 fathoms, May 17,

1933 (no. 32), a female with brood pouch, together with a specimen

of Colurostylis (?) occidentalis. Between Balboa and Corona Del

Mar, 17-33 fathoms. May 17, 1933 (nos. 26, 30), two females with

brood pouches. Holotype, U.S.N.M. no. 71439.

Remarks.—Lacking a male, I cannot say with certainty whether

the species belongs to Hemilamprops or Lam'props. As the subor-

bital notch is but slightly developed, I place it with Hemilmiiprops

with a question mark. {Lamprops carinata Hart tends to bridge

the gap between the two genera. The male has no pleopods—

a

Lamprops character—but has well-developed and not shortened an-

tennal flagella—a Hemilamprops character.)

In possessing a single oblique fold on the carapace, the new species

agrees with Hemilamprops uniplicata G. O. Sars and with Lamprops

(?) heringi Caiman. Both, however, lack the reverse forwardly

directed branch of this fold. The armature of the telson, as well as

the relative length of the three distal joints of the second pereiopods,

is also different. In Z. (?) heringi.^ moreover, there is a distinct

subrostral notch with an acute-angled subrostral tooth.

Genus DIASTYLIS Say

DIASTYLIS CALIFORNICA, new species

FiGUEE 37

Female with hrood pouch.—The thoracic portion of the body is

somewhat longer than the abdominal but shorter than the abdomen
and telson together. The abdominal portion is quite sharply set

off from the broader and higher thoracic portion.

On the ocular lobe three indistinct lenses may be distinguished.

There is a distinct subrostral notch. The subrostral angle is but

narrowly rounded.

The margin of the subrostral notch carries several anteriorly

directed plumose setae. The margin of the suborbital angle is

only indistinctly denticulate, although the margin of the carapace

a little farther back (behind carina no. 2 described below) has a

short row of long slender teeth.

The carapace is pronouncedly and characteristically sculptured,

showing strong elevated ridges or keels, enclosing between them
noticeably excavate or depressed areas. At two places on either

side of the carapace, three such keels run together. The angles

(in the stereometric sense) thus formed by these keels rise well

above the general surface of the carapace, almost forming blunt

teeth. One of the angles (no. 1) lies just before the end of the

frontal lobe but at some distance from it; the second (angle no. 2)

is a little distance behind the end of the frontal lobe. From angle

55452—36 2
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FionKB 37.

—

Diaatylis californica, new species : o, Female with brood pouch, anterior end
of body, lateral view, X 13 ; 6, female with brood pouch, anterior end of body from
above, X IS; c, female with brood pouch, posterior end, X 13 ; d, female with brood
pouch, antennule, X 33 ; c, female with brood pouch, third maxilliped, X 25 ; f, male
in nuptial dress, posterior end, X 13; g, male in nuptial dress, lateral view, X 9 ; ft,

male in nuptial dress, carapace from above, x 9. (Magnifications approximate.)
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no. 1 a ridge or keel (keel no. 1) runs obliquely forward and
terminates about at that point where the pseudorostral margin, in

forming the subrostral notch, curves downward; another ridge

(keel no. 2) runs obliquely outward and forward in a flat ante-

riorly open curve onto the ventral margin of the carapace, which it

strikes a little distance behind the subrostral angle. Keel no. 3

runs obliquely backward and upward and forms a connecting ridge

or keel between angles nos. 1 and 2. Running out from this angle

no. 2 are also the following ridges or keels : Keel no. 4 at first runs

posteriorly and then, bending outward and forward, in the latter

part of its course runs practically parallel to the lower margin
of the carapace but at a little distance removed from it; finally it

runs up against keel no. 2 and ends at that point. Keel no. 5,

forming a very flat, anteriorly open curve, extends nearly per-

pendicularly to the median line; it does not, however, meet its

counterpart on the opposite side of the carapace, as a narrow gap
or interval intervenes between the two. At this point, within the

gap, the surface of the carapace is deeply impressed; this impres-

sion is briefly continued backward. In lateral view the dorsal

contour of the carapace in advance of keel no. 5 suddenly slopes

steeply, yet evenly, downward to the pseudorostrum.

The telson (fig. 37, c) is as long as the last abdominal somite,

or the equally long penultimate one. In the preanal portion of the

telson the lateral margins converge but slightly; on the other hand^

the postanal portion, which is a little more than half as long as the

preanal, narrows abruptly. On each side of the postanal portion

of the telson there are about four lateral spines in addition to the

terminal pair.

The antennule (fig. 37, d) is slender and exceeds the pseudo-

rostrum by the last joint of its peduncle.

The basis of the third maxilliped (fig. 37, e) distally is markedly-

broadened and, moreover, its outermost portion is not inconsiderably

produced; its outer margin is dorsally turned upward a little. At

the "mouth-field" is considerably narrower than the combined basej

of the two maxillipeds, these at their line of contact form a roof, tha

angle of whose ridge is higher than normal. As a consequence, mor;j

of the third maxillipeds is to be seen in lateral view (fig. 37, a) in

this species than is usually the case. Not one of the specimens pos-

sessed a complete first pereiopod. One female, however, had a first

pereiopod complete on the inner side except for a portion of tho

dactylus. The distal extremity of this particular limb is long and
slender ; carpus less than half as long as the basis

;
propodus clearly

longer than the carpus. The second pereiopod also is slender; last
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three joints taken together are longer than the basis; last two joints

taken together not quite two-thirds as long as the carpus ; the dactyl

longer than propodus. There are no rudimentary exopodites on

the third and fourth pereiopods.

The uropods (fig. 37, c) are long and slender. The peduncle is

longer than the last two abdominal somites taken together. Its in-

ner margin is sparsely spined; spines somewhat variable in size.

The endopod is about as long as the telson; the exopod somewhat
longer. The three joints of the endopod vary but slightly in length,

and carry isolated spines on their inner margins.

The integument is roughened practically throughout with tiny

chitinous processes or projections. These vary in size, at times even

assuming the character of fine, small teeth, as on the posterior re-

gion of the carapace and also on the sides of the free thoracic and

abdominal somites, as well as on the outer surface of the proximal

portions of the pereiopods.

Length.—About 9 mm.
Male in nupticd dress (fig. 37, /-A).—The differences in the body

form and in the development of the extremities usually found be-

tween the males and females within the genus occur here also; the

three lenses are more distinct on the ocular lobe, the setae in the

subrostral notch are stronger and more numerous, and the area about

the subrostral angle is clearly denticulate. On the other hand, the

row of denticles on the margin of the carapace behind keel no. 2 is

lacking. The keels found on the carapace of the female are present

but are not nearly so high or so strongly developed, nor are the areas

between them so deeply e:xcavated. Their placement is also some-

what different: Angle no. 2 is moved farther backward and sub-

stantially nearer the median line than in the female ; keel no. 1 even-

tually disappears anteriorly without reaching the edge of the cara-

pace; keel no. 5 is very short. It eventually disappears toward the

median line and here merges with an indistinct longitudinal keel,

which runs from about the mid length of the frontal lobe to the

point of juncture with keel no. 5 in the median line of the carapace.

From the forwardly turned branch of keel no. 4 and, in fact, at about

the point where the turn is completed, originates another keel that

runs to the posterior edge of the carapace. This keel is entirely

absent in the female. It corresponds with the forward-running

branch of keel no. 4, of the "lateral line", which so frequently is

found in the male in the family Diastylidae.

The difference in length between preanal and postanal portions

of the telson (fig. 37, /) is not so pronounced as in the female, while

the telson is proportionately longer and slenderer. It attains the

length of the penultimate abdominal somite and is, like it, clearly
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longer than the last somite. In addition to two terminal spines, it

carries on either side of its postanal portion about five fairly long

lateral spines.

The carpus of the first pereiopod is noticeably shorter than the

propodus and the latter is clearly shorter than the dactyl.

The peduncle of the uropod is about twice as long as the telson.

The exopod is clearly shorter than the telson and the endopod is

somewhat shorter than the exopod. The three joints of the endopod

are successively somewhat shorter from first to last. The spines on

the inner side of the peduncle and endopod are w^eaker but more
numerous than in the female.

The integument of the male is also roughened but not so much as

in the female.

Length.—About 12 mm.
Oecvirrence.—Between Balboa and Corona Del Mar, Calif,, 10-67

fathoms, November 25, 1932, to July 1, 1933 (no. 27), three females,

one the holotype (U.S.N.M. no. 71440), with brood pouch, and two
adults in poor condition and incomplete; off Balboa, Calif., 66 fath-

oms, March 17, 1933 (no. 29), a male in nuptial dress; off Balboa,

between 15 and 66 fathoms, April 10, 1933 (no. 34), one male in

nuptial dress.

Remarks.—The peculiar sculpturing of the carapace in both sexes

distinguishes this new species from all other representatives of the

family. In the form of its telson it shows certain relationships to

the genus Makrokylindi^us ; both have an almost cylindrical preanal

portion distinctly longer than the postanal, which carries a few or

no lateral spines. In species of Makrokylindrtis, however, the telson

is longer than the peduncle of the uropod, or at least nearly as long

(with the exception of M. acanthodes Stebbing). Furthermore, a

more or less thick armament of the carapace is the rule among these

sjoecies, and spines exist at least on the pseudorostrum, especially on

its anterior portion. In the species before us the carapace is indeed

roughened with fine granulations or tiny denticles, but on its pseu-

dorostrum this roughness is least developed and is practically lack-

ing on its anterior portions. Since to me the relationship with

Makrokylindrus appears slight, I have refrained from placing this

new species in Makrokylindrus^ as I at first had tentatively intended.

A similar form of the telson also occurs in the genus Paradiastylis,

but here, too, no closer relationship is indicated, for the male in

nuptial dress lacks the strikingly widened base of the pereiopods,

which is so characteristic of Paradiastylis and Di7norphostylis.



436 PEOCEEDINGS OF THE NATION^AL MUSEUM vol.83

Genus DIASTYLOPSIS Smith

DIASTYLOPSIS TENUIS, new species

Figure 38

This new species is so extraordinarily closely related to Diastylopsis

daicsoni S. I. Smith that I shall limit the description in the main

to a differential diagnosis. The body, especially the abdominal por-

tion, is slenderer. The subrostral notch is indeed distinct, yet not

so deep, owing to the fact that the subrostral angle is not so pro-

duced as to form a definite tooth. It is only denticulate, like the

anterior margin of the carapace behind it. The oblique lines on

the carapace and frontal lobe are present, but only the first line

on the carapace is well developed throughout. The others are very

weak and often scarcely or not at all perceptible. The layout of

the lines also is somewhat different. The first line extends laterally

somewhat nearer the margin of the carapace than indicated in

Caiman's drawing of dawsoni. The second line has the same posi-

tion as in datvsoni but forms a continuation of the first line of the

frontal lobe. This, therefore, runs farther forward than in dawsoni.

The second line of the frontal lobe lies about in the position of the

first in dawsoni, and therefore not on the hinder end of the frontal

lobe. The third carapace-line extends in the direction of the pos-

terior angle of the frontal lobe and thus lies more posteriorly than

in dawsoni.

The ventral portion of the second free thoracic segment is con-

siderably longer; anterior and posterior margins (exclusive of the

articular membranes) are approximately parallel, whereas in daw-

soni they distinctly converge ventrally. The notch in the anterior

lateral margin of this somite is narrower than in dawsoni.

On the penultimate thoracic sternite of daivsoni there is a single

tooth; on the last there are two teeth close together; there is also

one tooth on the first abdominal sternite. Our new species has no

teeth on the penultimate thoracic and the first abdominal sternite;

only the last thoracic sternite bears an unpaired tooth. The pos-

terior lateral margins of the abdominal somites are armed with a

few isolated denticles.

The telson is slenderer than in dawsoni. Its length is about

three-fourths of the last abdominal somite, which itself also is much

slenderer than in daivsoni. Besides the two terminal spines, the

telson has only two or three pairs of lateral spines; in daiosoni the

ninnber is greater.

The third maxilliped, as in dawsoni, shows a widening of the

basis distally. On the other hand, our species has only one weak

denticle on the inner end of the basis, not a strong projecting tooth.

The ischium does project outwardly, ending bluntly, but not actually
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FiGUKE 38.

—

Diastylopsis tenuis, new species, fe-

male with brood pouch : a, Anterior end of

body, lateral view, X 9 ; &, posterior end, X 25.

(Magnifications approximate.)

dentiform. (The first two pairs of pereiopods of either side in all

the specimens were incomplete.)

The uropod-peduncle is only a little longer than the last abdominal

somite and extends beyond the telson by about a third only of its

own length, not by half of its length as in dawsoni. The siibequal

branches attain about two-thirds the length of the peduncle, not, as

in dawsoni, a good half of the peduncle length. There are fewer

spines on the inner margin of the peduncle and endopod than in

dmvsoni
Length.—The female with brood pouch is about 9 mm, whereas in

daivsoni the length of the adult female is about 14.5 mm.
Occui'i'eyice.—Off Corona

Del Mar, Calif., 20 fath-

oms, summer of 1933 (no.

26), an adult female and

three females with brood

pouches, one the holotype

(U.S.N.M. no. 71441).

Remarks.—Beneath the

chitin of the carapace and

also at intervals in other

parts of the body a distinc-

tive structural peculiarity

is manifest in the shape of more or less numerous, chiefly circular,

strongly refractive flecks of varying size, which at times may co-

alesce to form larger irregular areas. I consider this phenomenon

here to be an artificial condition resulting from the method of pres-

ervation employed.

Genus OXYUROSTYLIS Caiman

OXYUROSTYLIS PACIFICA, new species

FiGUKE 39

Female with hrood poiich.—The thoracic portion of the body is

almost as long as the abdominal, the telson excepted. Seen from

above, the carapace narrows anteriorly more regularly and evenly

than in the typical species, smithi Caiman. The subrostral notch is

more developed than in smithi. The subrostral angle is rounded.

The surface of the carapace and of the free thoracic sternites is rough,

being thickly beset with very fine denticles. Only the anterior por-

tion of the ps€udorostral lobes is free of them. Two somewhat

stronger denticles stand side by side in front on the ocular lobe. Two
oblique impressions extend over the frontal lobe, so that in lateral

view two steplike offsets are apparent. These, together with the fine

denticulation of the carapace, make it appear as if there are two

oblique rows of denticles on the frontal lobe.
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The telson is longer than the last abdominal somite and somewhat

shorter than the penultimate. On either side it carries three or four

spines. The somewhat produced posterior angle of each of the two

anal flaps is armed with a long bristlelike spine.

The antennule is long and slender and exceeds the tip of the

pseudorostrum by the greater part of the last joint of its peduncle.

FiGCRB 39.

—

Oxyurostylis paciflca, new species, female with brood pouch : o, Lateral view,

X 13 ; b, anterior end of body from above, X 13 ; c, posterior end, X 33. (Magnifica-

tions approximate.)

The first pereiopod is long and slender and exceeds the tip of the

pseudorostrum by a little more than its last two joints. Of the last

three joints, the penultimate is the longest, the antepenultimate is

somewhat shorter, and the last is only a little more than half as long

as the penultimate.

The peduncle of the uropod exceeds the tip of the telson by almost

one-third of its length. On its inner margin there are about 16 fine

spines. The exopod is about as long as the endopod and attains al-

most half of the length of the peduncle. Of the three joints of the

endopod, the first is the longest, the last is somewhat shorter, and

the middle one slightly shorter yet. On the inner margin of the

three joints there are, respectively, 4, 3, and 3 spinas.

Length.—About 7 mm.
Occurrence.—Between Balboa and Corona Del Mar, Calif., 7-15

fathoms, March and May 1933 (no. 28), two females with brood

pouches, one the holotype (U.S.N.M. no. 71442), accompanied by

two specimens of Cmnpylaspis canaliculata.

RcTnarks.—The species differs so fundamentally from O. smithi,

the heretofore unique representative of the genus, that there is no

possibility of confusing the two.
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Genus COLUROSTYLIS Caiman

COLUROSTYLIS OCCIDENTALIS Caiman

The specimens agree well with Caiman's description except that

the tip of the terminal spine of the enclopod of the uropod extends

nearly to the end of the exopod, whereas, according to Caiman, it

falls somewhat short of it.

OccuiTence.—Ofl Balboa, Calif., 33 fathoms, May IT, 1933 (no. 30)

,

an adult male, in company with two specimens of He?niIamprops

(f) californica; off Corona Del Mar, 7-20 fathoms, May 1933 (nos.

26, 33), two adult females and three females with brood pouches.
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A COMPARISON OF THE SHALLOW-WATER SPONGES NEAR
THE PACIFIC END OF THE PANAMA CANAL WITH
THOSE AT THE CARIBBEAN END

By M. W. deLaubenfels

Pasadena, Calif.

During the summer of 1933 I made a study of the intertidal sponge

fauna at each end of the Panama Canal. ^ Specimens were collected

from intertidal waters or from waters barely below low tide, entirely

without dredging. The method most frequently employed was
wading and collecting by hand, but in some cases an ordinary garden

rake was used from a rowboat.

The sponges of the deeper ocean differ radically from those in

intertidal and shallow waters. This has been well brought out by
various authors, particularly by Burton (1928). Seldom do sponges

from one of these habitats venture over into the other. In general

the sponges of the deeper waters of one ocean are related to those in

other oceans from similar depths rather than to the adjacent shallow-

water forms. The latter are likely to show more regional or local

specializations than are sponges from greater depths. It was there-

fore deemed more important to compare the shallow-water sponges

from the Atlantic end of the Panama Canal with those from the Pacific

end than to make any effort to collect sponges from deeper waters

farther out on either side of the isthmus.

I Thanks are clue to Dr. James Zetek, of the U. S. Bureau of Entomology and Plant Quarantine, and to

various other officials connected with the Government staff in the Panama Canal Zone who made it possible

to carry on the collecting and locate suitable places for finding spongas, and to officials of the U. S. National

Museum, especially Dr. Alexander Wetmore and Dr. Waldo L. Schmitt, for help and cooperation.
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There are various reasons for believing that shallow-water sponges

attain distribution laterally rather slowly, or at least that they are

profoundly restrained by environmental barriers. In 1932 (de

Laubenfels, 1932) I found considerable difference between the coastal

sponges of central and southern California, and I can report subse-

quent (as yet unpubhshed) investigation in the field indicating even

greater differences between the sponges of California and those of the

coast only a few hundred miles north of that State, and similarly

great differences between the sponges of California and Lower Cali-

fornia. At the Pacific end of the Panama Canal there are tre-

mendously high tides and at the Atlantic end almost no tides at

all, whereas at the Atlantic end the ocean temperature is considerably

higher than at the Pacific. A great difference between the faunas of

the two regions was therefore to be expected. Such a difference might

be due to the different ecological conditions or to independent evolu-

tions during a geologically long period of separation. Similarities

between the faunas of the two regions would be less easily explained.

A marine connection until recent times might be assumed, although

other reasons for this assumption are scanty. Perhaps throughout

whole geologic ages sponge species neither vary much (in an evolu-

tionary sense) nor perish as species, nor migrate away from their

established locations.

Sixteen species of sponges were collected at or near the Pacific end

of the Panama Canal, and 21 species were taken at the Atlantic end.

Ten species were found only on the Pacific side and 15 only on the

Atlantic, while six occurred in both localities. Of these sLx, only

two are cosmopolitan; four are distinctive of this part of the world!

The Porifera of the Caribbean end show close relationship to the

West Indian faima. An astonishing number of them were new

species, no less than seven, or 33 percent. In general the Pacific

coasts of Central and South America have been exceedingly little

studied, and it might be expected therefore that more new species

would have been found in that region, but such was not the case.

Only five species on the Pacific coast proved to be new, again a third

of the number collected. Searching over the rocks exposed at low

tide at Panama City yielded nine species and proved astonishingly

similar to collecting near Plymouth, England. Four out of the nine

—

Haliclona permollis, Halichondria panicea, Microciona atrosanguinea,

and Oscarella lobularis—are forms common to both localities. Of

other species occurring nearby, Toxadocia proxima is Arctic, Pseudo-

suberites sulcaius is Antarctic, and Aplysilla glacialis is both Arctic

and sub-Antarctic.

Attention is called particularly to the dissimilarities between the

Panama sponge fauna and that of the Pacific coast of North America

in general. Of the sponges recorded from California, at least 11 per-
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cent are also recorded from Puget Sound, 1,200 kilometers north, but

this latter area has been less intensively studied; of a collection I

made in that region in the summer of 1931, 62 percent are sponges

occurring also in California. Of a collection from Lower Cahfornia,

nearly 1,000 kilometers south, 36 percent are species occurring also

in California. From the Pacific coast of Panama, in contrast to the

62 percent and 36 percent, only 19 percent are species occurring also

in California, and every one included in the 19 percent is a cosmopol-

itan species, not to be regarded as characteristic of any one locality.

The Pacific coasts of Panama, judged from their sponge fauna, shov/

not a trace of zoogeographical connection with those of North Am.erica

but do show a little with those of Europe and with the polar regions

and more yet with that small fraction of the West Indian fauna that

occurs on the Caribbean coast of Panama, and finally contain a

rather large proportion of species peculiar to the locality. How this

compares with the west coast of South America remains to be seen.

DESCRIPTION OF PACIFIC COAST SPECIES

Genus APLYSILLA Schulze

APLYSILLA GLACIALIS (Merejkowsky)

This species is represented in the collection by U.S.N.M. no.

22211. It was found growing on wood in Balboa Harbor, beneath one

of the piers. It is a thin encrustation, was rosy red in life, and is soft

and fleshy; the conules are about 1 mm high and 2 to 4 mm apart.

The eurypyllous flagellate chambers vary from 30/x by 60ju to 55/x by
105/i. The dendritic ascending fibers average about 50/i in diameter

and arise from an extensive basal spongin plate.

The specimen is typical of the species, which was originally de-

scribed from the Arctic as Simplicella glacialis by Merejkowsky

(1878, p. 264) and later recorded from Australia by Lendenfeld (1889,

p. 706). I (deLaubenfels, 1932, p. 125) recorded it from California,

erroneously giving credit for the authorship to Dybowsky (1880, p.

65), in which reference it appears to be a new species, but actually it

had been previously described. Thiele (1905, p. 489) recorded it from

the sub-Antarctic, with the opinion that his specimen was conspecific

with that of Lendenfeld but not with that from the Arctic. He
therefore established a new name, Aplysilla lendenfeldi, for the speci-

mens south of the Equator. There seems to be no good reason for

the estabhshment of this new name, and it is here proposed that

glacialis be retained for the entire species. The point was made that

the Arctic specimen had fewer oscules than the others and that these

had somewhat raised collars around them. This is almost certainly

a reaction to the current, or a lack thereof, and has little if any taxo-

nomic value. See Bidder (1923).
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The Panama sponge now being described shows no evident oscules,

probably as a result of abundant ciurent near its location, and may be

regarded as typical of the race that extends from the Arctic to the

Antarctic.

Genus HALICLONA Grant

HAUCLONA PERMOLLIS (Bowerbank)

This species is represented in the collection by U.S.N.M. no.

22200, found growing on the extensive rocky tide flats at Panama
City. It is a thin crust, drab to violet, mediocre in consistency, and

without any dermal specialization. The oscules, 2 to 3 mm in diam-

eter, are surrounded by raised collars 3 mm high. The endosome is

an isodictyal reticulation of oxeas 7m by 130/x.

This cosmopolitan species has frequently been known under the

specific name of cinerea (Grant), but Burton (1934) chooses as the

lectotype of Grant's Spongia cinerea a specimen that is an Adocia.

It therefore becomes necessary to apply Bowerbank's name of

permollis to the species, which is a typical Haliclona. It is well char-

acterized by its violet color, except where environmental factors inter-

fere with it, perhaps by causing damage, in which instances a whole

range of colors tending toward drab results. Bowerbank (1866, p.

278) founded the name as Isodidya permollis. 1 have transferred it

to the genus Haliclona (de Laubenfels, 1936, p. 40).

HALICLONA COERULESCENS (Topsent)

This species is represented in the collection by U.S.N.M. no.

22240, from the Atlantic coast of Panama, and also (less typically)

by nos. 22250, 22219, and 22208, from the Pacific coast. The Pana-

manian specimens are basically encrusting, but cylindrical or lamel-

late processes commonly grow up from the base. The color is typi-

cally blue in life, but where in some ways interfered with by the

environment it tends toward drab. The consistency is mediocre, and

the surface is comparatively even, with no special dermal skeleton

at all. The pores are about 200 fx in diameter and occur about two

to the square millimeter. The oscules vary from 1 to 2 mm in diam-

eter and occur very irregularly. The indications are that where the

current passing the sponge is insufficient, the more evident oscules

occur. The endosome is an isodictyal reticulation of oxeas varying

from 5m by 120m commonly to 6m by 150m and rarely to 9m by 175m.

This species was described as Reniera coerulescens by Topsent

(1918, p. 537) from the West Indies. It is here transferred to the

genus Haliclona. The Panama specimens do not differ to any sig-

nificant extent from Topsent's specimens. This is one of the most

characteristic species of the Canal Zone, It was found growing inter-

tidally on rocks near Panama City, on wood beneath the piers at
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Balboa Harbor, and iiitertidally on rocks at Taboga Island, all on

the Pacific side. On the Atlantic side it was found groAving inter-

tidally on the coast at Fort Randolph, and one macerated specimen

was found cast on the beach at Fort Sherman. The distinctive blue

color and the ease with which a lamellate form is assumed are perhaps

its most characteristic features.

Genus ADOCIA Gray

ADOCIA CINEREA (Grant)

The specimens thus identified are represented in the collection by

U.S.N.M. no. 22242, collected intertidally at Fort Randolph at the

Atlantic end of the canal, and no. 22210, from one of the piers in

Balboa Harbor at the Pacific end. The characteristic color in life

appears to be a beautiful lavender, but as in the case of Haliclona

permollis environmental factors may alter tliis in the direction of

drab. The consistency is crisply friable. The endosome is smooth

and is provided with a special reticulation of spicules, which, however,

are just like those of the endosome. They make a beautiful isodictyal

pattern, the apertures of which, about 300/x in diameter, are to be

interpreted as pores, 500^ apart, center to center. The oscules, which

are 2 to 3 mm in diameter, are usually on slightly raised processes,

but curiously enough are not always terminally placed. The endo-

some is an isodictyal reticulation of oxeas about lOju by 150)U to IS^i

by 200/x.

Tliis is not the cosmopolitan sponge frequently referred to in the

Uterature as Reniera cinerea, but it bears a superficial resemblance to

it and may or may not have been confused with it by earlier authors.

Too little attention has been paid to the precise characters of the

dermis of sponges. Reinvestigation of museum specimens and fur-

ther collection may prove that Adocia cinerea is as nearly cosmopolitan

as is Haliclona permollis, the species frequently referred to as Reniera

cinerea. Both were originally described from European waters, the

former as Spongia cinerea by Grant (1827, p. 204), It was transferred

to Adocia by Burton (1934, p. 535).

Genus TOXADOCIA de Laubenfels

TOXADOCIA PROXIMA (Lundbeck)

This amorphous sponge is represented in the collection by U.S.N.M.
no. 22222. It was collected intertidally on the rocks at Taboga
Island near the Pacific entrance to the Panama Canal. In fife it was

a pretty violet and very soft. The surface is even. There is an

isodictyal special dermal skeleton, not, however, containing any

special sort of spicules, nor is it readily detachable. The pores are

barely visible to the naked eye and occur about two to the square

miUimeter. The oscules are two in number, about 1.5 mm in diam-
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eter, and have about them raised collars over 2 mm high. The
endosome is an isodictyal reticulation of oxeas about Q/x by 140/x,

among which occur toxifomi microscleres 2fj, by 80^.

This specimen differs in no significant respect from that Arctic

species described as Gellius proximus by Lundbeck (1902, p. 70).

It is noteworthy that several of the species occurring near Panama
City, less than 10° from the Equator, should have as their closest

relatives Arctic or Antarctic species.

ZETEKISPONGIA, new genus

Diagnosis.—Family Phorbasidae. Structure more reticulate than

plumose; special diactinal ectosomal spicules associated with special

diactinal endosomal ones of another sort; arcuate chelas and sigmas

for microscleres.

Genotype.—Zetekispongia zonea, new species.

The generic name is given in respect to the eminent zoologist, Dr.

James Zetek, of the United States Department of Agriculture,

Balboa, Canal Zone.

ZETEKISPONGIA ZONEA, new species

Figure 40

Holotype.—V.S.N.M. no. 22215.

The species is also represented in the collection by U.S.N.M. no.

22223. It was found abundant intertidally on the rocks of Taboga
Island, near the Pacific entrance to the Panama Canal. The color in

life was a characteristic reddish orange, wliich fades httle in preserva-

tives; this is quite unusual. The consistency is soft, slightly spongy.

The surface is coarsely tuberculate, with lumps about 1 mm liigh and

several millimeters wide, but otherwise comparatively smooth. There

is a conspicuous detachable dermal specialization composed of tan-

gentially arranged spicules and underlain by extensive subdermal

cavities. The rare oscules are approximately 1 mm in diameter, very

unevenly distributed, and apparently missing from some specimens,

which is doubtless correlated with the fact that the sponge grows

where the v/aves sweep back and forth, creating almost constant

strong currents. The endosome bears some resemblance to bread in

structure; it is much like many specimens of Myxilla and Lissoden-

doryx. There is some tendency to an isodictyal reticulation, which is

obscured by the fact that each side of each mesh is composed of many
instead of only one spicule. There are occasionally vague tracts, of

several rows of spicules, reaching a diameter of approximately SOju.

The special dermal spicules are tylotes, 4iu by 200/x to 5/i by 170^^.

The endosomal spicules are oxeas 9^ by 210/^ to llju by 215/x. There

are two sizes of arcuate isochelas for microscleres, but neither is

typically arcuate. The larger type, approximately 36/i long, some-
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times verges toward the palmate. The smaller one varies from 16^

to 24/i long and has three teeth at each end, wliich are so sharply-

pointed that this might almost be called imguiferate. There are

abundant sigmas 16m to 24/i in length of chord, and a few small oxeote

spicules about 2^ by 150ix, which are only dubiously to be regarded as

microscleres inasmuch as there exists a possibility that they may be

immature stages of the principal megascleres.

Figure iO.—Zetekispongia zonea, new genus and species: Spicules, X666 (camera lucida). a, Endosomal
oxea; b, ectosomal tylote; c, larger arcuate chela; d, abnormal form of same; e, side and front views of

the smaller chela; /, side view of larger chela; g, three views of the sigmas.

Were the principal spicules monactinal instead of diactinal, this

would be a Lissodendoryx. This one point of difference in the mega-
scleres, however, is here interpreted as being exceedingly important.

In sponges of the family Axinellidae, the transition from monactinal

to diactinal spicules is made very readily, but this species is unlike

those of the family AxinelUdae; instead it should be regarded as of

the family Phorbasidae.

Genus MYCALE Gray

MYCALE CECILIA, new species

Figure 41

Holotype.—U.^.'^M. no. 22207.

This species is exceedingly abundant on the rocks in the intertidal

zone at Panama City but apparently is not found in any other location

yet studied. At least during July and August 1933, it was easily

recognized by its striking color scheme. In life it was basically green,

abundantly provided with bright red specks, which are almost certainly

embryos. They are about 200/i in diameter but show plainly to the

unaided eye from a considerable distance. The consistency is soft,

the surface even. The oscules are about 2 cm apart, and their maxi-

mum size cannot be readily given. They are discovered in sponges
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exposed by the retreating tide only because of being at the center of

stellate figures made by radiating subdermal canals; othermse they

would be overlooked. They are closed (perhaps by sphinctrate

action) practically to zero diameter. In the endosome there are

plumose ascending tracts ending at the surface in brushes of spicules.

An approximate diameter of about 100^ might be assigned to them.

There is only one type of megasclere, a tylostyle varying from about

7m by 300/x to 10^ by 300ai. The microscieres include palmate aniso-

chelas of two size ranges, the larger about 22/x to 25ju, the smaller

about 12/i to 15m- In face view the alae of these anisochelas seem to

be extraordinarily narrow, only about one-fifth of the length of the

spicule. As a result of this, in special spicule preparations, they

usually lie on the side. Among them are fairly numerous sigmas 30m
in length of chord.

c^ ^^

FiGUEE 41.

—

Mycale cecilia, new species: Spicules, X 444 (camera lucida). a, Megasclere (tylostyle); 6, two

views of the sigmas; c, front view of the anisochela; d, side views of the chelas, showing extremes in size

(there are intermediates).

The common West Indian Mycale, which is AI. angulosa (Duchas-

saing and Michelotti, 1864, p. 89) has peculiarly narrow anisochelas,

but its megascleres are exceedingly tliin, only 1m to 4m in diameter, in

contrast to 7m to 10m in the Panama sponge. Furthermore, A/, angu-

losa is a sponge that quickly grows up coarse and erect with hollow

cylindrical form predominating; it is cavernous and reddish brown.

Mycale imperfecta Baer (1905, p. 20) from the east coast of Africa

also has relatively narrow anisochelas, but these are of only one sort,

and its megascleres are small, only about 3m by 200m, whereas its sigmas

are large, frequently reaching nearly 80m in chord length, and 3m in

thickness. Probably the closest relative to cecilia is Mycale phyllo-

phila Hentschel (1911, p. 294). Its megascleres did not attain the

thickness of those in cecilia. It is represented only by tliin specmiens

growing on leaves. Were larger and maturer specimens available,

further points of difference from the Panamanian sponge might be

expected to appear.

Genus MICROCIONA Bowerbank

MICROCIONA ATROSANGUJNEA Bowerbank

This species is represented in the collection by U.S.N.M. no. 22204.

It occurs rather commonly on the rocks in the intertidal zone at

Panama City as a bright-red, thin encrustation. Some of the smooth
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dermal tylostyles are as small as 1/x by lOO/i. Some of the endosomal

tylostyles reach the maximum size of 20^ by 670)u and are minutely

spined on their heads. The echinating acanthostyles are 9m by 90/x,

the toxas 120/i long, and the palmate isochelas 12^ to 15/x.

This, the genotype of Microciona, was described by Bowerbank

(1862, p. 1109) from Great Britain, and his description of European
specimens might do well for this from Central America. There is

no significant point of difference, and the identification is made
confidently.

Genus HALICHONDRIA Fleming

HALICHONDRIA PANICEA (Pallas)

This cosmopolitan sponge is represented in the collection by
U.S.N.M. no. 22202 from the Pacific coast and by no. 22232 from

the Caribbean, It was found encrusting rocks intertidally at both

ends of the Panama Canal, on the beach at Fort Randolph on the

Atlantic end, and on the Pacific side both on the mainland at Panama
City and also on Taboga Island, 10 kilometers offshore. It is a thin

crust, pale orange in life, friable in consistency, with a smooth sur-

face, readily detachable special dermal membrane containing tan-

gential spicules, which are, however, like those in the endosome,

namely, sharply pointed oxeas of great variation in size. They range

commonly from 3/x by ISO/x to ll/x by 270^ and sometimes even to

16m by 930m.

It may conceivably be that there are different species of sponges

in various parts of the world all of which by convergent evolution

happen to share the same characteristics in common, and all identi-

fied as Halichondria panicea, but since it is impossible to separate

them sharply on any characteristics that may be recorded on paper,

it is customary to identify them all with the long-known European

form first described as Spongia panicea by Pallas (1766, p. 388).

Genus PSEUDOSUBERITES Topsent

PSEUDOSUBERITES SULCATUS (Thiele)

This species, represented in the collection by U.S.N.M. no. 22214,

was found growing on submerged wood near the piers in Balboa

Harbor at the Pacific end of the Panama Canal. In life it was dull

drab and semitransparent. The consistency is very soft; the surface

is even, provided with a detachable special membrane over extensive

subdermal cavities. This ectosome contains spicules tangentially

placed. There are surface openings about 140m in diameter, but

these are not sharply differentiated into oscules and pores. In the

endosome the spicules are arranged in considerable confusion. They
are tylostyles ranging from 4m by 160m to 6m by 275m.

56905—36 2
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This species was described as Suberites sulcatus by Thiele (1905,

p. 417) from the extreme southern end of South America. Burton

(1930, p. 334) also records it from the Antarctic and correctly trans-

fers it to the genus Psevdosuberites . There is no considerable point

of difference between the Panamanian specimen and those from the

sub-Antarctic and Antarctic.

G.enus LAXOSUBERITES Topsent

LAXOSUBERITES ZETEKI, new species

Figure 42

Holotype.—U.S.N.M. no. 22212, from Balboa, Canal Zone, on the

Pacific coast; no. 22227 is a specimen from the Caribbean.

This is in some respects the species most characteristic of the

Panama coast, being found abundantly at each end of the canal.

The specimens are frequently large and massive, with digitate or

hemispherical projections, often as much as or more than 8 cm high.

The masses are frequently as large as a person's head. The color

in life is fundamentally an ochre-yellow; an exceedingly thin layer at

the surface, however, may be tinged with greenish or reddish color,

or, as in the case of specimens from the Atlantic end of the canal,

be almost completely covered with a brownish red. These colors

may be due to the presence of algal cells on the surface. The con-

sistency is weakly spongy or mediocre. The surface, aside from the

above-mentioned digitate projections, is somewhat tuberculate but

otherwise smooth and even, not at all hispid. The oscules are

exceedingly contractile. In living specimens they can sometimes

be made out, attaining a diameter of as much as 1 mm, but in pre-

served specimens they are often entirely or nearly invisible. A few

exceptional individuals were found in which the oscules remained

open, over 2 mm in diameter, and surrounded by a collar more than

2 mm high. These specimens grew where the currents were not

very strong. This variation in oscular condition is a result of environ-

mental stimuli and lacks taxonomical significance. The spicules in

the ectosome are densely packed, erect, with points out, but do not

differ significantly in size or shape from those in the endosome.

The interior is minutely cavernous to dense, with occasional meander-

ing canals about 2 mm in diameter. The flagellate chambers are

subspherical, about 20^ to 25^ in diameter. About them the mega-

scleres are strewn in confusion. No microscleres could be found,

all the spicules being tylostyles varying from about 3/i to 20/i by at

least 700/x in length, and how much more must remain problematical,

inasmuch as the largest spicules were always found broken.
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This species shows practically no trace of tendency to radiate form.

Many specimens of Laxosuberites show a radiate form to a very sUght

extent but always under circumstances that lead to the suspicion that

the radiate tendency had been present but then supressed by environ-

mental conditions. L. zeteki grows frequently where other sponges

assume the radiate form, and it is difficult to see how its placement

could interfere with that result. In contrast to this, the other sponges

O

Figure 42.—Laxosuberites zeteki, new genus and species: Spicules, X 533 (camera lucida). a, Head or

larger tylostyle; 6, pointed end of same, middle portion not shown; c, head of smaller (immature)

tylostj'le.

in its immediate vicinity are practically never ramose. Its intertidal

placement is not conducive to its habitus; instead the vigorous action

of the waves would tend to compel most sponges to assume a merely

encrusting form. In spite of tliis zeteki grows up massive with pro-

jections, occasionally almost ramose. For this reason there cannot

be assigned any close relatives to it, and it is even questionable

whether it should be left in the genus Laxosuberites or given another

genus of its own. It is a very distinctively marked species.

The specific name is given in honor of Dr. James Zetek, of the

United States Department of Agriculture, Balboa, Canal Zone.

Genus TETHYA Lamarck

TETHYA DIPLODERMA Schmidt

This subspherical sponge is represented in the collection by
U.S.N.M. no. 22203. The color in life was yellow, the consistency

cartilaginous. There is a cortex about SOO/x thick grown into low

tubercles about 500/i liigh and the same distance apart, apex to apex.

It is hispid, with spicules projecting nearly a millimeter. The
endosome is radiate, with ascending tracts of spicules about 200m
thick. The megascleres themselves are tylostyles, about 11 ju by
900/i to 14/i by 1,200m- The larger spherasters occur not at the

immediate surface but in the deeper layer of the cortex, and rarely

in the endosome, and are about 67m in diameter. The smaller asters

occur in the extreme outer cortex and abundantly throughout the
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endosome. They are of two sorts, tylasters about lO/x in total diam-

eter, and oxysplierasters only about 7/i in diameter.

This species was first described by Schmidt (1870, p. 52) from the

West Indies and has since been recorded from the west coast of

Mexico, the east coast of South America, both east and west coasts

of Africa, the Indian Ocean, East Indies, and New Zealand. The
Panamanian specimens are quite typical of the race as found around

the world.

TABOGA, new genus

Diagnosis.—Family Tethyidae. The radiate, corticate structure

resembles Tethya, but with very pronounced development of root

structures. The strongyle-oxeote megascleres also resemble those of

Tethya. The microscleres include spherasters somewhat like those

of Tethya, but in addition there are typically three other distinct

categories of asters, one of wliich is peculiar for sharply branched

terminations to its rays.

Genotype.—Taboga taboga, new species.

TABOGA TABOGA, new species

Figure 43

Holotype.—U.S.'N.M. no. 22216.

This species is moderately abundant intertidally on Taboga Island

at the Pacific end of the entrance to the Panama Canal; it was not

found elsewhere. The shape is subspherical, up to slightly over 2 cm
in diameter, but most of the specimens are only about 1 cm in diam-

eter. Each is attached to the substratum by ribbon-shaped roots,

only 0.1 to 0.2 mm thick but usually 2 mm wide. There are ordinarily

5 to 15 such roots extending from each sponge and reaching out in

some cases as much as 1 cm or more, anchoring the mass very firmly

so that it may be held in place in spite of vigorous wave action. In

life the surface is covered with a dull red layer 1 mm deep. This

consists of a spicule plush of megascleres standing erect, rarely

embedded in the white surface below them, and interspersed with

rather loosely placed reddish cells that may or may not be proper to

the sponge. The regularity with which they occur and the uniformity

of their color suggest, however, that they are proper.

Below this red layer is a white layer of equal thickness. Its struc-

ture is corticate to cartilaginous. It represents the most extreme

development of contractile tissue in any sponge known to me. Below

the red-and-wliite layers the endosome is ochre-j^ellow and permeated

by transparent fascicular columns packed with spicules radiating

from the central point of the sponge to the surface. Above them the

surface is thrown into tuberculous protrusions not quite 1 mm in
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diameter. The oscules and pores are each minute and not readily-

made out. The root-Uke structures mentioned above are rendered

shaggy, being densely packed with spicules, and contain practically

no cavernous structures. The megascleres are spindle-shaped

strongyles, or strongyloxeas, commonlj^ ISju by 600^, occasionally

shghtly inequiended. Some, in fact, are almost styles. Spherasters

with very sharply pointed rays, total diameter about 65^, occur

abundantly in the whitish ectosomal layer and to a certain extent

also in the endosome. Both in the cortex and in the endosome occur

also a few asters with conspicuously hastate pointed ends to the rays,

total diameter 60/x, and comparatively abundant others, similar but

Figure i3.—Taboga taboga, new genus and species: Spicules, X 666 (camera lucida). a, Common termina-

tion (of end toward ectosome) of the megasclere; 6, as above, but a less common sort; c, termination (away

from ectosome) of the megasclere; d, three views of the most distinctive sort of aster; e, three views of the

most common sort of aster; /, ectosomal spheraster; g, two views of the (uncommon) larger hastate rayed

asters.

with very short rays, diameter 12)u. In the endosome occur only

long-rayed euasters (perhaps provided with a minute centrum), total

diameter 36/z to 60ju, the rays occasionally dichotomously or trichot-

omously branched at the end, and provided with a very few spines

lateraUy placed on them.

One of the most remarkable characteristics of this unusual sponge

is the strength of its muscular (?) tissue. When a living specimen is cut

into deeply the cortex contracts so strongly that the endosome is

forced to protrude from the wound. The collector with his fingers

was unable to restrain this contraction and gives it as liis opinion that

the force was greater than that of the muscles that bend the fingers of

a person with ordinary strength.
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Genus PLACOSPONGIA Gray

PLACOSPONGIA INTERMEDIA Sollaa

This species is represented in the collection by U.S.N.M. no. 22201,

from the Pacific side, and no. 22233, from the Atlantic side of the

Canal Zone. It is moderately common at each end of the canal,

forming encrustations about 1 mm tliick on coral or rock. The color

in life is orange-ochre, changing to brown or drab in places where it

seems to have been adversely affected by the environment. The

consistency is friable, hard. The surface is given over to conspicuous

polygonal plates separated by cracks only about lOO/x wide. These

plates are about 150/i to 350/z thick, and seem to be imperforate. The

inhalent and exhalent apertures are presumably in the cracks between

them. The endosomal structures are chiefly in confusion, but a few

vague tracts about 100/x in diameter may be made out. The mega-

scleres are exclusively tylostyles, of which, however, the heads are

sometimes so small as to be barely larger than the shaft. These vary

in size from about 6/i by 250fx to 8^ by 400^. The dermal cortex

is densely packed with sterrasters 20^ by SS/x to 35/i by 50^. Among
the other microscleres are small spheres about 8;u in diameter, covered

by minute spines; these are young forms of the sterrasters, as shown

by the existence of forms intermediate between them. These occur

chiefly in the endosome, as do the abundant spirasters Iju by 4^t to

2// by 8/i. There are also short spirasters or plesiasters Avith very

long spines with a tylote to strongylote modification at the end of each.

These range from about 14)u by 18)li to ISju by 20/1.

Placospongia intermedia was described by Sollas (1888, p. 272) from

Punta Arenas, Central America. There is a large port by this name
on the Pacific coast of Costa Rica, presumably the locaUty referred to.

It appears to be a form characteristic of this portion of the world.

There is no significant difference between the specimen found on the

Pacific side of Panama and those found at the Atlantic side.

Genus GEODIA Lamarck

GEODIA GIBBEROSA Lamarck

This massive species is represented in the collection by U.S.N.M.

no. 22217, from the Pacific side, and no. 22231, from the Atlantic side

of Panama. It is gray-white, cartilaginous in consistency, and has a

surface hispid in places only. The pores are very conspicuous, about

1 mm apart and 0.3 mm in diameter. The oscules are equally con-

spicuous, circular, in depressed areas, and are about 1 to 3 mm in diam-

eter. There is a cortex 0.5 to 1 mm thick, which is densely packed

with spherasters about 60^ by 75/i The endosome is strongly radiate

with piincipally large oxeas, about 27^ by 800/x or larger, and plagio-
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triaenes with rhabds about SO/x by 3,000/x. Among the microscleres,

in addition to the sterrasters, there are euasters lO/x to 15ai in diameter

and very small spherasters, mostly centrum, the entire spicule only

about Zn in diameter.

The last-mentioned type of microsclere is one of the most character-

istic features of Geodia gibberosa, which was described by Lamarck

(1815, p. 334) from the West Indian region, of wliich it is very charac-

teristic.

Genus OSCARELLA Vosmaer

OSCARELLA LOBULARIS (Schmidt)

This species is represented in the collection by U.S.N.M. no. 22206.

It was found growing (as usual) as a thin encrustation on rocks in the

intertidal zone at Panama City on the Pacific side of the isthmus. In

life it is transparent and drab, consistency mediocre, surface smooth

and even. The oscules and pores were not optically evident. The

flagellate chambers are spherical, 25m in diameter.

This aspiculous, askeletal, interesting species is probably cosmo-

politan, although nowhere abundant. It was first described as

Halisarca lobularis by Schmidt (1862, p. 80). It is difficult to find any

basis for separating those Oscarellas found in other parts of the world

from the original European species with which they may indeed be

genuinely conspecific. The Panama specimens are quite typical.

DESCRIPTION OF ATLANTIC COAST SPECIES

The six species found also at the Pacific end of the Panama Canal

—

Haliclona coerulescens, Adocia cinerea, Halichondria panicea, Laxosu-

berites zeteki, Placospongia intermedia, and Geodia gibberosa—are not

repeated here.

Genus SPONGIA Linnaeus

SPONGIA BARBARA Duchassaing and Michelotti

This species is represented in the collection by U.S.N.M. no. 22230.

It is a subspherical mass, black exteriorly and dull ochre in the endo-

some. The consistency is exceedingly spongy. The surface conules

are not quite 1 mm high and about 1 mm apart. The oscules, about

3 mm in diameter, are raised, with slight collars about them. The

flagellate chambers are spherical, about 20/x in diameter. The com-

mon fiber that makes up the customary dense reticulation is 30/^ in

diameter. The general structure is that of the common sponge of

commerce, known as the "yellow."

Hyatt (1877, p. 515) records what he calls Sjjongia lignea from

Pearl Island, Panama Bay. This is inadequately described because

of the poor condition of Hyatt's material.
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While in Panama I met an elderly Greek gentleman named Kefalos

who claimed to have been a sponge fisherman in his younger days and

to have collected and sold commercial sponges from the vicinity of

Panama on both coasts, though more commonly from the Atlantic

side. On the Pacific side I met a professional shark fisherman who
claimed to have seen a few commercial sponges, although none could

be found at that time. The evidence would appear to show that

there was little economic importance to be attached to sponge fisheries

from this immediate neighborhood, as commercial sponges do not

exist in great enough abundance.

This species was collected on the coast at Fort Randolph on the

Atlantic Coast of Panama near the north end of the Canal.

Genus TRYPESPONGIA de Laubenfels

TRYPESPONGIA COLUMBIA de Laubenfels

This species is represented in the collection by U.S.N.M. no. 22243.

It was collected on the coast at the Atlantic side of the Canal

Zone at Fort Randolph. In shape it is an amorphous mass. It

was drab in hfe. Its consistency is exceedingly spongy. The
surface conules are less than 1 mm high and are 1 mm apart, more or

less. The abundant oscules are about 1 mm in diameter and are

scattered in irregular groups. In the groups they are only 2 or 3 mm
apart, but the groups themselves are 2 or 3 cm apart. The interior is

strongly reticulate, with ascending fiber reaching 65)U in diameter,

containing some foreign material in addition to the spongin. The
more abundant secondary fibers are about 25m in diameter and con-

tain no foreign material. There is some detritus, especially broken

foreign spicules, scattered loosely in the flesh. The histological struc-

ture of this species is very remarkable. The protoplasmic portions

are arranged in thin sheets, only about 25m to 35m thick, which are

arranged haphazard without any very definite pattern but crowded

fairly close together. Those structures, which correspond obviously

to flagellate chambers in ordinary sponges, are httle more than

apertures or oval holes through these sheets, 30m to 40m in diameter.

It is not known whether the species is important commercially. It

was described from the West Indies by deLaubenfels (1936, p. 13).

Genus HIRCINIA Nardo

HIRCINIA CAMPANA (Lamarck)

This species is represented in the collection by U.S.N.M. no. 22248.

It grows abundantly in shallow water near Fort Sherman at the

Atlantic end of the Panama Canal. The tj^pical shape is a vaselike

form, frequently 20 cm high. The color in life is reddish brown, the

consistency tough and spongy. It is coarsely conulose, with the

conules 1 mm high and about 3 mm apart. The abundant oscules
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are located chiefly or entirely on the interior of the vase. The prin-

cipal spongin tracts are fascicular and coarse, and among them are

many filaments of a substance resembling, but perhaps not the same
as, spongin, about in thick, with swollen heads 5/z or Qn thick at each

end, the total length being frequently more than 1 mm.
This species was described as Spongia caTrfpana by Lamarck (1814,

p. 385) from the West Indies, where it is one of the most abundant

and typical sponges.

HIRCINIA VARIABILIS (Schmidt)

t

This species is represented in the collection by U.S.N.M. no. 22249.

It grows abundantly in shallow water near Fort Sherman at the

Atlantic end of the Panama Canal. The shape is amorphous to

encrusting, with digitate processes occasionally rising from the main

mass. The color in life is greenish brown, and the consistency is

tough and spongy. The conules are small, only about 0.5 mm high

and 1 to 2 mm apart. The oscules are exceedingly conspicuous, not

only because they have collars raised about them, but because the

tissues immediately within them are very dark. The fascicular

tracts and filaments are very much like those in the preceding species.

This may not be exactly the same species as that first described as

Filifera variabilis by Schmidt (1862, p. 34), a Mediterranean form,

but it does not seem appropriate to establish a new name for it at

the present time. The form occurring at Panama is exceedingly

abundant throughout the entire West Indian region.

Genus HALICLONA Grant

HALICLONA ERINA, new species

Holotype.—U.S.ISIM. no. 22245.

This species was found growing intertidally on the Atlantic coast

of Panama at Fort Randolph. The shape is amorphous to encrusting.

The color in life was a brilliant green. The consistency is mediocre,

with a notable lack of any special dermal skeleton, a lack entirely

typical of the genus Haliclona. The endosome in places shows an

isodictyal reticulation, and elsewhere there are vague ascending

tracts about six spicule rows thick, or even as much as 50|U thick.

The flagellate chambers are spherical, about 30^ in diameter. The
only type of spicule present is a sharp-pointed oxea, but the variation

in size is greater than is customary in the genus Haliclona, somewhat
like that of Halichondria. The spicules range from as small as 3/x by

120m to as large as lO/x by 200^. Because of the surface structure,

however, the identification is made with Haliclona, within which

genus, in addition to various minute differences, the bright green
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color is distinctive. It must be admitted that this may be a remark-

able modification of some previously described Haliclona, due perhaps

to unusual environmental conditions, but it is impossible to say which

Haliclona has been so modified. It is not certain that this is the real

situation, and it seems preferable to give a definite name by which

the species may be referred to rather than merely to call it Haliclona

"species indeterminate.".

HAUCLONA DORIA, new species

Holotype.—V.S.N.M. no. 22228.

One very large specimen was found growing in shallow water on

the shores near Fort Randolph. It was a ramose bush, in life reaching

a height of nearly 1 meter, with perhaps as many as 100 branches.

Each of the branches is circular in cross section and a little over 1 cm
in diameter. The color in life was mahogany-brown. The consist-

ency in life was slightly flexible, very stiff. It is rather fragile as

preserved in alcohol. To the naked eye the surface is even, although

microscopically rough. The abundant pores are about lOO/x to 200/x

in diameter. The oscules are 2 to 3 mm in diameter and may or may
not be provided w^ith an oscular collar about them. They are very

irregularly distributed, often in rows along one side only of a cylindri-

cal branch. In the row they are only about 1 cm apart. The
internal structures are very compact, the fibers crossing each other

in reticulation almost at right angles, all of them, both ascending and

transverse, being approximately the same size, varying between 20iu

and 50;Lt. The ground substance about the fibers is subisodictyal.

Only one type of spicule is present, an oxea 9/x by 170ju.

At and near the point of collection there were practically no other

sponges even approaching the ramose form. It was a beach where

the waves regularly broke with considerable force, and there was
clear-cut evidence that the environment was not very favorable to

this habitus. It is true that there was a depression in the immediate

vicinity of this specimen, but not enough to have prevented all

buffeting by waves. The conclusion, therefore, is that this species

shows an unusually strong tendency toward the ramose form. Tliis,

together with the somewhat unusual color, is rather distinctive

within Haliclona, large as that genus is. Perhaps the species nearest

to the one under consideration is that described as Thalysias sub-

triangularis Duchassaing and Michelotti (1864, p. 85). Compared to

that, doria has larger spicules, a different color, and the branches

terminate in sharp points instead of blunt clublike shapes. Tliis is

about all that can be said definitely, but to the person who handles

the two species in life, as I did, the general impressions and feeling

are so strikingly different that there is no suggestion that the two are

the same.
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Genus STRONGYLOPHORA Dendy

STRONGYLOPHORA SANTA, new species

Holotype.—U.S.l<i.M. no. 22244.

This species is found growing intertidally on the shore near Fort

Randolph. The shape is amorphous, the color in life greenish black,

and the consistency between friable and stony. There is a distinct

special dermal structure present, overlying extensive subdermal cavi-

ties. The surface is comparatively smooth and even. There are

very few oscules, about 1 mm in diameter, not provided with collars

about them. The internal structure is subisodictyal, somewhat
resembling *'crumb-of-bread." There is an astonishingly large varia-

tion in the size of the flagellate chambers. They are subspherical and
range from only 18/u up to as much as 36m in diameter. Throughout
the basal reticulation there is another one of fibers containing much
spongin and only a few rows of spicules, say three or four. This

fiber is about 40m in diameter. The spicules are of two sorts. The
most abundant kind is a strongyle usually 17ai by 250/x, but varying

from at least as small as 12^ by 240)u to as large as 18m by 270m. The
second sort of spicule is an oxea 5m by 215m in ordinary size.

The genotype of the genus Strongylophora is durissima, described

by Dendy (1905, p. 141) from Ceylon. It is much like the Panama-
nian sponge here described, except for paler color, crumpled external

shape, and much smaller microxea, which were very thin and only

28m long. The same general comparison may be made to all the

other species customarily referred to the genus Strongylophora; i. e.,

their microscleres are a great deal smaller than those in santa. They
are all probably rather closely related to one another.

Genus TEDANIA Gray

TEDANIA IGNIS (Duchassaing and Michelotti)

This species is represented in the collection by U.S.N.M. no. 22247.

It grows abundantly in shallow water in the vicinity of Fort Sherman,

the masses being frequently about the size of a man's fist. The color

in life is a brilliant red. The consistency is mediocre to spongy. The
surface is even, over low, wide tuberculate structures. There is a

definite special dermal membrane overlying extensive subdermal cavi-

ties. The oscules are about 5 mm in diameter and frequently have

oscular collars about them as much as 5 mm high or even more. The
general structure is somewhat cavernous. The special dermal spic-

ules are tylotes 4m by 230m. The endosomal spicules are styles 9m
by 300m, and the microscleres are the so-called onychaetes, roughened

rhapides, about 2m by 110m.

This species was first described as Thalysias ignis by Duchassaing

and Michelotti (1864, p. 83). It is one of the most abundant and
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characteristic of all West Indian sponges. As to whether it is con-

specific with other species in the genus Tedania found in other parts

of the world there is considerable room for argument.

FISHERISPONGIA, new genus

Diagnosis.—Family Ophlitaspongiidae. A genus with two distinct

categories of megascleres, a dermal tylostyle and an endosomal plain

style, associated with toxas and palmate isochelas. Diagnostic ref-

erence may or may not be added as to the quantity of sand present.

The dense, almost radiate, structure, however, is not typical of the

family Ophlitaspongiidae but verges strongly toward that of the order

Haplosclerina. The genus that should be most closely compared here

is Camptisocale Topsent (1927, p. 7) described from the Azores. It

has significantly similar structure and has the polytylote dermal spic-

ules over styles as principal megascleres. Its only microscleres, how-

ever, are odd-shaped palmate anisochelas. A second similar genus is

-^^^^ =0=0
a

Figure 44.

—

Fisherispongia ferrea, new genus and species: Spicules, X 666 (camera lucida). a, Termina-

tions of the megasclere sort (polytylote style) mid portion not shown; b, toxa; c, two views of the isochelas.

Phelloderma, described by Ridley and Dendy (1887, p. 85) from the

South Atlantic. This also has the polytylote spicules together with

plain styles, and palmate isochelas, but these are of remarkable shape,

being almost the sort known as a placochela.

Genotype.—Fisherispongia Jerrea, new species.

The generic name is given in respect to the eminent zoologist.

Prof. W. K. Fisher, of Stanford University, California.

FISHERISPONGIA FERREA, new species

Figure 44

Holotype.—V.S.lS^.M. no. 22239.

This species is found growing intertidally at Fort Randolph. The
shape is amorphous, and the color in life is bright red. The con-

sistency is obscured by the fact that it is full of foreign materials and

sand. The surface is between tuberculate and even, and the pores

and oscules are not readily made out. There is a conspicuous layer

of spicules with their heads on the substratum, standing erect with
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respect to it, and from them semiplumose bushes of spicular tracts

arise toward the surface, where they form tufts. The spicules at the

surface are considerably smaller than those farther down and are

polytylote tylostyles; i. e., they not only have the tylote swelling at

the blunt end, but several similar swellings interposed here and there

along the length of the spicule. Their size is about 2/x by 250^.

The endosomal spicules are smooth styles about 9m by 500/x or 600^.

There are two sorts of microscleres, each very abundant. One sort

is a toxa about SS/z long, and the other a palmate isochela only 10/u

long.

Genus CLIONA Grant

CLIONA CARIBBOEA Carter

This species is represented in the collection by U.S.N.M. no. 22241.

It occurs boring into calcareous material (frequently dead coral) on

the beach at Fort Randolph and perhaps at other places in the Canal

Zone. Its color in life is yellow, and the consistency is cartilaguious.

The external structures are papillate bits of flesh that protrude here

and there from the calcareous material and that reach a size of slightly

over 1 mm in diameter and height. The apertures are slightly under

1 mm in diameter when fully opened, and they are found apically

situated on the papilles. Only one type of spicule was found in the

Panamanian specimens. This is a tylostyle about 14/i by 350/i.

This species was described by Carter (1882, p. 346) from the West

Indies, of which it may be said to be very characteristic, unless it

should be decided that it is conspecific with the cosmopolitan species

Cliona celata Grant, to which it bears considerable resemblance.

Genus SPIRASTRELLA Schmidt

SPIRASTRELLA CUNCTATRIX Schmidt

The specimen thus tentatively identified is represented in this col-

lection by U.S.N.M. no. 22226. It is a thin crust collected inter-

tidally at Fort Randolph. It was bright orange in life and cartilagi-

nous in consistency. The surface is even, and the spicules consist

exclusively of tylostyles varying in size from 7^ by 250m to 11m by

415m, associated with spirasters. These are at the most only 15m by

20m, and many are much smaller than this

S. cundatrix was described by Schmidt (1868, p. 17). The present

specimen differs in many minor ways from the Mediterranean kind,

but it is not now deemed advisable on the basis of the quantity of

material present and in view of the slight differences, to estabhsh for

it a new species.
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Genus TETHYA Lamarck

TETHYA AURANTIA (Pallas)

This species is represented in the collection by U.S.N.M. no. 22234.

It occurs intertidally at Fort Randolph. It is spherical in shape and

was bright orange-yellow in life. The consistency is cartilaginous,

and the surface is coarsely tuberculate, with rounded tubercles

crowded closely together, each about 2 mm in diameter and height.

The megascleres are strongyloxeas about 25ju by 2500/li. The micro-

scleres include large spherasters about 55m in diameter and small

spherasters only about 9m in diameter.

This cosmopolitan species was described by Pallas (1766, p. 357) as

Alcyonium aurantium. The Panamanian specimens do not differ in

any significant respect from the numerous ones found in all parts of

the world.

Genus CINACHYRA Sollas

CINACHYRA APION Uliczka

This species is represented in the collection by U.S.N.M, no. 22229.

The one specimen was collected intertidally at Fort Randolph. It

was yellow in hfe. Its consistency is between cartilaginous and

mediocre. It is exceedingly hispid with a spicule plush 2 mm high

or more over the entire surface. The abundant openings, repre-

senting probably both inhalent and exhalent structures, are cavities

1 to 3 mm in diameter, rounded at the bottom of the concavity,

and so abundant that in many places they are only 3 mm apart.

The internal structure is strongly radiate, including numerous

oxeas, about 30m by 3 mm long, and protriaenes and anatriaenes

having rhabds of about the same size range as the oxeas. The
clads of these spicules diverge very widely, almost at right angles

to the main shaft, so that they do not differ greatly from ortho-

triaenes. The microscleres are small sigmoid spicules 10m in length

of chord.

This species was described by Uhczka (1929, p. 43) from the

West Indies, to which locality it appears to be restricted.

PLAKOOSA, new genus

Diagnosis.—Family Halinidae. A genus having as spicules two

size ranges of very small, much modified tetraxon spicules, the

smaller of which resemble asters.

Relationship is indicated to Plakortis Schulze, which does not

have the latter type of spicule, to Halina Bowerbank in which the

second type is an obvious strep taster, and closest of all to a common
West Indian sponge, Roosa zyggompha deLaubenfels (1934, p. 2),

which has somewhat similar megascleres, but not the microscleres.
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PLAKOOSA ELISA, new species

Figure 45

Holotype.—V.S.IS^M. no. 22237.

The one specimen of this interesting species was collected inter-

tidally at Fort Randolph, It is an encrustation considerably less

than 1 mm thick and about 2 by 4 cm in lateral area. The color

in life was blue; the consistency is mediocre. The surface is min-

utely punctiform. The depressions here referred to are perhaps to

be interpreted as the location of pores. The entire surface is thickly

set with apertures about 200ai in diameter, one or more to the square

millimeter; which of these are exhalent and which inhalent cannot

readily be made out. The internal structure is densely fleshy,

except for the flagellate chambers, which are spherical, approxi-

mately 55/i in diameter. About them the spicales are densely

crowded. Those that are possibly to be interpreted as megascleres

are not much larger than microscleres. They are commonly siUceous

triaxons, with each ray approximately 2ijl by 25/i. Some of them

Figure i5.—Plakoosa elisa, new genus and species: Spicules, X 666 (camera lueida). Only relatively

abundant sorts are shown.

may be described as sagittal with a very short rhabd or as a bent

oxea with a spine at the middle. Others have two spines at the

middle, as if they were reduced tetraxons. Still others are like

oxeas, with a bend in the middle that doubtless represents the place

where a hypothetical third or even fourth ray may have been placed.

All the megascleres may plausibly be interpreted as reduced tetraxons.

The microscleres bear a faint resemblance to asters, but although

they show much variation in shape, the following type is common:
There is an oxeote central shaft about 12/x long, from the middle of

which protrude one or more branches about 4iJ. or 5/x long, each of

which in turn has one or two branches only 1m or 2^ long. Each
ray is l/x or less in diameter. These might be further named, by
using the prefixes that are both applicable and customary,

"micromesoorthotrichotriaenes .

"
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Genus CHONDRILLA Schmidt

CHONDRILLA NUCULA Schmidt

This species is represented in the collection by U.S.N.M. no.

22235. It is found growing on the coast near Fort Randolph. The
shape is amorphous to rounded, the color in Ufe sepia-brown, and

the consistency cartilaginous. The surface is even, and resembles

rubber. The internal structures are densely colloidal, with fairly

abundant spherical flagellate chambers about 20/i in diameter. The
only type of spicule present is a spheraster about SOju in diameter.

This species was described by Schmidt (1862, p. 39). It is found

not only in the Mediterranean and in Australia, but abundantly in

the West Indies.
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Annelids of the family Nereidae from many sources have been

used in this study. Collections that were made by many persons

over many years and that have accumulated in the department of

zoology of the University of California at Berkeley were especially

valuable. My own collecting was very extensive for Moss Beach,

San Mateo County, and less complete for other parts of California,

including points between Mendocino County and Los Angeles

County. In addition, several smaller recent collections furnished

a few interesting species. Such are the collection made at Dillon

Beach, Marin County, by Prof. O. L. Williams, of the College of

the Pacific at Stockton ; one made at Pacific Grove, Monterey County,

by Dr. R. M. Eakin ; and one made off southwestern Oregon by Prof.

C. R. Monk, of Willamette University. Holotypes are deposited in

the United States National Museum
;
paratypes of all except Nereis

(Eunereis) longipes, known only from the unique holotype, are in

the California Academy of Sciences and the University of California

collections.

Tlie species of Nereis (sensu stricto) found in California are char-

acterized by their posterior parapodia being provided with falcige-

rous homogomph notosetae (fig. 46, d). They can be arranged in

series based on 'the relative proportions of the dorsal lobes of the

posterior parapodia. Starting with N. pelagica Linnaeus, which

seems most generalized, one such series would include those in which

55453—36 467
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the dorsal lobe assumes the shape of an acute triangle

—

N. procera

Ehlers, N. neonig7^pes, new species, N. Tiatans, new species, and

N. eakini, new species. Another series, in which there is a tendency

for the dorsal lobe to become quadrangular, includes N. zonata Malm-
gren, N. pseudoneanthes^ new species, N. mediator Chamberlin,

N . eucapitis, new species, and N. vexillosa Grube. Two species not

fitting into these series are N. limnicola Johnson, in which there is a

marked tendency toward reduction of all the lobes, and N. latescens

Chamberlin, in which both the dorsal lobes and postsetal lips are

l^roduced laterally. Nereis iiionterea Chamberlin i3 a Perlnereis.

Genus NEREIS Linnaeus

NEREIS (NEREIS) EUCAPITIS, new species

FiGUBE 46

Measurements.—Length, 15-30 mm ; width with parapodia, 4.5 mm
in anterior third of body; number of segments, 65-75.

Description.—Prostomium broad (fig. 46, a), set off from palpi by

faint emargination, producing a flat appearance of dorsal surface of

"head"; provided with four black eyes set at lateral margins of

widened posterior portion of prostomium.

Antennae (fig. 46, a) about as long as distance separating their

basoectal margins; diverging distally.

Palpi elongated, cylindrical; basal portion of palpodes thickened

ventrally so that the two almost touch medially; distal halves of

almost uniform diameter (fig. 46, a) extending distally beyond tips

of antennae; palpostyles slightly narrower than palpodes, almost

spherical.

Peristomium at least 2l^ times as long as segment 2 and somewhat

narrower (fig. 46, a), constricted in middle region; produced ven-

trally to form an almost smooth, flat lower lip
;
peristomial cirri rel-

atively short, the longest reaching to palpostyle; cirrophores low,

smooth (fig. 46, a).

Paragnaths light to dark brown; maxillary ring with smaller

teeth, basal ring with mostly larger teeth and a few smaller teeth;

I with a single small flat cone; II with a small oblique crescent of

about 10 rounded flat cones ; III with a patch of three irregular rows

of low cones ; IV with four transverse rows of many small points ; V
without teeth; VI Avith four large high cones; VII-VIII with a

continuous band of large tall cones, as in VI, and a patch of smaller

cones on the maxillary side of VII.

Jaws strongly curved inward at middle; dark brown distally;

with six blunt rounded teeth and a plain distal portion as long as

two teeth.
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Parapodia of anterior region low and rounded, their dorsal cirri

exceeding in length the dorsal lobes, their ventral cirri not greatly

longer than the ventral lobes (fig. 46, 5) ;
in median parapodia the

setigerous lobes and cirri become relatively longer ; from the twenty-

first segment falcigerous homogomph setae appear singly in noto-

podia and continue so to posterior end; dorsal lobes in posterior

third of body broader, carrying dorsal cirri more distally
;
posterior

parapodia with a conspicuously widened area of the middle portion

of the dorsal lobes (fig. 46, c), with dorsal cirri attached at end of

dorsal lobes.

Figure 46.

—

Nereis (Nereis) eucapitis, new species : a, Anterior end in dorsal view, X 18

;

6, twenty-fifth parapodium in anterior view, X 40 ; c, posterior parapodium, X 26 ; d,

falcigerous homogomph notoseta, X 333 ; e, falcigerous heterogomph neuroseta, X 333.

Setae all composite, of the usual four types ; falcigerous notosetae

and neurosetae as in figure 46, d, e.

Anal cirri two, as long as a posterior segment.

Holohjpe.—U.S.'NM. no. 20198.

Dlstrihution.—Duxbury Reef, north of San Francisco, Calif., south

to San Pedro, Calif. Common.
Remarks.—In general appearance of "head" and parapodia this

species resembles N. cochhurnensis Augener, 1913, from Southwest

Australia. It differs from that species in its dentition, particuhxrly

in areas V, VII, and VIII. Among the Nereis (sensu stricto) from

California, it lies between N. vexiUosa and N. mediator. The pro-

portions of the prostomium and peristomium and the outwardly

curved dorsal edge of the dorsal lobe in posterior parapodia readily

separate N. eucapitis from other species of Nereis.
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NEREIS (NEREIS) PSEUDONEANTHES, new species

FiGUKE 47

VOL. 83

Descynption.—Prostomium with a broad flat dorsal surface, much
as in N. eucapitis but with palpi conical and much less elongated,

tapering gradually distally.

Parapodia (fig. 47, h, c) strikingly like those of N. vexiUosa

Grube; setae also much as in vexiUosa/ posterior notosetae as in

figure 47, c.

Figure 47.

—

Nereis {Nereis) pseudoneanthes, new species : a. Anterior end in dorsal

view, with proboscis extruded and witli prostomium puslied back and seen from

anterior end, X 11 ; 6, tenth parapodium iu posterior view, X 39 ; c, posterior para-

podium in posterior view, X 39 ; d, a falcigerous homogomph notoseta, X 333.

Paragnaths (fig. 47, a) : Area I with two small cones in tandem;

II with an elongated patch of eight low pale-brown cones ; III with

three transverse rows of small teeth in an oval patch, teeth low,

almost platelike; IV with about three rows of platelike teeth in a

wide-open crescent (this area with the greatest number of teeth on

the maxillary ring) ; V with a patch of 15 to 20 irregularly spaced,

low, chitinous, platelike teeth of various sizes, almost filling space

between V-VI (fig, 47, a) ; VI with four high, pointed, brown cones

disposed in a diamond ; VII-VIII with a single row of tiny, pointed,

brown cones, a continuous band of four irregular rows of teeth as

large as those of VI, and an oval patch of about 30 tiny teeth on

the maxillary side of VII.

Jaws horny brown, with two or three denticulations and one to

three weak crenulations.

Holotype.—U.S.^M. no. 20199.

Localities.—San Pedro and La Jolla, Calif.
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Remarks.—Nereis 'pseudoTieanthes differs from N. vexillosa Grube
and N. mediator Chamberlin in its dentition. Each of the nine spec-

imens in the collection has area V of the proboscis beset with

numerous chitinous platelets.

NEREIS (NEREIS) NEONIGRIPES, new species

FiGUEE 48

Description.—Prostomium (fig. 48, a) with an anterior portion

about as long as wide; basal portion, in region of eyes, almost twice

as wide; its length subequal to its width; prostomial antennae

longer than width of anterior end of prostomium, their bases sepa-

rated by a distance equal to their diameter (fig. 48, a).

Palpi stout, thickened dorsoventrally ; extending distally to beyond

tips of antennae; palpostyles spherical (fig. 48, a).

Paragnaths dark brown ; area I with two teeth in tandem ; II with

about 10 blunt cones, smaller than those of III; III with 10 to 12

blunt cones forming an oval transverse patch ; IV with a crescent of

many, mostly larger, teeth, with a few smaller cones at the periph-

ery of the patch; V with none; VI with four (rarely three) high

cones; VI-VIII with a continuous band of three irregular rows of

many teeth and a row of larger cones on the maxillary side.

Jaws deep horny brown, thickened distally, with four shallow

oblique teeth and one crenulation more proximad.

Parapodia (fig. 48, &, c) with lobes thickened, bluntly rounded, the

first 15 giving impression of terminating in dark spheres, on account

of dark pigmentation; all lobes equal or subequal as far as mid
region of body, after which dorsal lobes progressively though gradu-

ally increasing in relative size, becoming about twice as wide as

ventral lobes in posterior fifth of body.

Ventral cirri extending laterally to ends of ventral lobes through-

out; originating slightly ectad of crotch where foot joins body (fig.

48, c).

Dorsal cirri (fig. 48, 5, c) more than twice as long as dorsal lobes,

attached to dorsal lobe on dorsal side, in line with axis formed by

middle lobe and dorsal lobe. Falcigerous setae as in figures 48, d, e.

Abnormality.—A single specimen less than half as large, but with

similar proportions and color markings, has a single enlarged pro-

stomial antenna (fig. 48, /) in place of the usual paired antennae.

Its parapodia (fig. 48, g) and setae compare well with those of a

normal specimen of N. neonigripes.

Holotype.—U.S.^.M. no. 20201.

Distribution.—Kodiak, Alaska ; Sonoma County, Calif. ; Pacific

Grove, Calif.

Remarks.—This species lies between N . procera Ehlers and N.

natans, new species. It differs from both of these most conspicuously
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in its short, blunt, pigmented parapodial lobes, as well as the anterior

prolongation of the prostoinium. It differs further in its dentition.

FiGUUE 48.

—

Nereis {Nereis) neonigripes, new species : a, Anterior end in dorsal view,

X 11 ; &j tenth parapodium in anterior view, X 40 ; c, posterior parapodium in

posterior view, X 40 ; d, falcigerous homogomph notoseta, X 333 ; e, falcigerous

hcterogomph neuroseta, X 333 ; /, anterior end, in dorsal view of specimen with only
one antenna, X 40

; ^, fortieth parapodium from specimen with abnormal prostomium,

X 40.

NEREIS (NEREIS) EAKINI, new species

Figure 49

Nereis pclagica Izuka, 1912 ; non Linnaeus.

Measurements.—Length, 25-100 mm; width, 2-5.5 mm without

parapodia, 4-7 mm with parapodia ; number of segments, 42-78.
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Description.—Prostomium (fig. 49, a) narrowest anteriorly, widest

in posterior third; provided with four black or brownish eyes dis-

posed on widened posterior portion of prostomium.

Antennae two-thirds as long as prostomium, proximally separated

by distance equal to diameter of their bases, diverging distally, and
extending to a point between distal end of palpode and its style.

Palpi compressed-cylindrical, attached to prostomium so as to

leave a free area almost equal to width of prostomium between

ectal bases of antennae; palpode thickened in basal third, tapering

distally and terminating in a spherical palpostyle (fig. 49, a).

Figure 49.

—

Nereis (Nereis) eakini, new species : a. Anterior end in dorsal view, X 13 ;

h, tenth parapodium in anterior view, X 40; c, posterior parapodiiim in posterior

view, X 40 ; d, faleigerous heterogompb neuroseta, X 333 ; e, articulation of pointed

heterogomph neuroseta, X 333
; f, faleigerous homogompli notoseta, X 333.

Peristomium (fig. 49, a) dorsally seven-fifths as long as, and some-

what narrower than, or equally as wide as, segment 2; produced

ventrally into a smooth lower lip, which extends slightly into second

segment at the middle.

Paragnaths very numerous, dark or medium brown; area I with

two to four small teeth in tandem; II with many round low cones,

forming a longitudinal crescent between jaws; III with four to six

teeth in a small transverse mass; IV with a large diagonal area

of many round low teeth ; V-VIII with a continuous band of many
distinct, low, round cones of unequal sizes, completely covering basal

half of oral ring, the largest cones on area VI, the smallest on the

side of the oral opening.

Jaws deep, horny brown, with only three or four shallow teeth,

which do not project from concave edge of jaw.



474 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 83

Parapodia anteriorly with dorsal and ventral lobes about equal

(tig. 49, b) and subcylindrical, with dorsal and ventral cirri exceed-

ing lobes in length; median parapodia with relatively larger and

more conical dorsal lobes and longer, slenderer ventral lobe, with

dorsal cirri relatively longer, distally extending beyond tips of

setae; posterior parapodia similar to median parapodia except for

further elongation of dorsal lobes and cirri (fig. 49, c).

Setae (fig. 49, d-f) all composite; pale amber, appendage deeper

amber than shaft; falcigerous homogomph notosetae (fig. 49, /) first

present in twentieth setiger, accompanied by homogomph pointed

setae; at twenty-second setiger three or four homogomph notosetae

replace all other dorsal setae, this order continuing to posterior end.

Anal cirri two, exceeding in length the longest dorsal cirri by

about one-half.

Holoti/pe.—U.S.'NM. no. 20203.

Distrihution.—Pacific Grove, Calif, (type), collected by Dr. R. M.
Eakin; Fort Bragg and vicinity, Calif.; a much larger specimen,

agreeing well with the California specimens, from Port Orchard,

Wash. Dr. Eakin reported that his specimens were taken from the

ambulacral groove of the starfish Patiria miniata.

Remarks.—The unusually large number of paragnaths on the oral

ring and their disposition readily set this species apart from any

other known species of this genus. In its parapodial and setal

structures it is nearest to N. neordgripes., new species, and N. natans,

new species.

NEREIS (NEREIS) NATANS, new species

Figure 50

Measurements.—Length, 8 mm including anal cirri; width, 0.65

mm at peristomium, 0,8 mm without, 1.9 mm with parapodia at

geventh segment; number of segments, 51, including 13 anterior pre-

natatory, 25 natatory, 11 postnatatory, and 1 anal.

Description.—Prostomium (fig. 50, a) about as wide as long, nar-

rowest at anterior end where antemiae are attached; provided with

four very large dark-brown bulging eyes (fig. 50, a), the two of

each side almost touching.

Antennae (fig. 50, a) slightly longer than anterior base of prosto-

mium at point of attachment ; separated at bases ; extending distally

beyond the palpi.

Palpi cylindrical, with medioventral surfaces compressed, their

ectal margins almost parallel (fig. 50, a)
;
palpodes extending ante-

riorly only slightly beyond prostomium; palpogtyles spherical,

curved ventrad.

Peristomium about li/^ times as long as segment 2 (fig. 50, a) and
as wide; smooth dorsally, ventrally forming a lower lip, which i^
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convex at both anterior and posterior margin and smooth except for

a few shallow grooves
;
peristomial cirri short, the longest li/^ times

as long as peristomium, the shortest slightly over half as long as

the longest (fig. 50, a).

Paragnaths dark brown, bluntly pointed cones to low round

plaques ; area I with three tiny teeth in a transverse row ; II with a

patch of 8 to 10 larger teeth ; III with a large lozenge-shaped patch

of many closely crowded teeth; IV with a small patch of a few

irregularly scattered teeth; V with none; VI with a tiny heap;

VII-VIII with a continuous band of several, irregular rows of

scattered cones.

Figure 50.

—

Nereis (Nereis) natans, new species : o, "Head" and first 10 segments,

parapodia diagrammatically represented to show Increasing lengtlis of dorsal cirri and
return to normal cirri at ninth segment, X 26 ; 6, fourth parapodium, X 40 ; c,

eighth parapodium, X 40; d, thirteenth parapodium, X 40 ; e, natatory parapodium
from posterior three-fifths of body, X 40 ;

/, a posterior postnatatory parapodium in

posterior view, X SO ; g, right jaw in dorsal view, X 40 ; h, falcigerous heterogomph

neuroseta from prenatatory parapodium, X 333 ; i, falcigerous homogomph notoseta

from postnatatory parapodium', X 333.

Jaws (fig. 50, g) amber brown, translucent, curved strongly in-

ward in distal half ; with four teeth on inner edge.

Parapodia of segments 2-14 with lobes as in figure 50, h-d, and

setae of normal form; segments 15-39 with natatory parapodia

(fig. 50, e), those of segments 40-50 (fig. 50, /) similar to those

preceding segment 14; dorsal cirri of first seven setigerous seg-

ments gradually increasing in size (fig. 50, «) ; ventral cirri thickest

on first setigerous segment, gradually decreasing in size and becom-

ing normal at ninth segment; natatory parapodia about two-thirds
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as long as width of body, provided with dorsal cirri, which extend

to edges of special respiratory lobes. Natatory and postnatatory

regions characterized by thick, glandular, paired areas above dorsal

bases of parapodia.

Anus provided with two long thick cirri extending posteriorly,

each about as long as last five setigerous segments, and two globular

dorsal cirri, each slightly wider than half of body width at their

point of attachment.

Setae all composite; falcigerous homogomph notosetae and neuro-

setae as in figure 50, A, i.

Holotype.—V.S.'NM. no. 20204.

Locality.—Three specimens from Moss Beach, San Mateo County,

Calif., collected in tow with electric light between 8 and 9 p. m..

July 1934.

Remarks.—This species is placed in the series of Nereis (sensu

stricto) because of the presence of homogomph notosetae in posterior

parapodia. Atokous specimens have not been observed. With re-

spect to the structure of its postnatatory parapodia, it lies between

N. neoniffripes, new species, and N. eakini, new species.

NEREIS (CERATONEREIS) TUNICATAE, new species

FlGTJEE 51

Measuretnents.—Length, about 20 mm; width, 1 mm, including

parapodia between segments 15-25; number of segments, 68 in one

specimen, TO in another.

Description.—Prostomium relatively small, with region anterior

to eyes longer than broad; the posterior third provided with four

black eyes disposed in a rectangle, the anterior pair the larger.

Antennae extending distally beyond palpophores, almost con-

tingent at their bases, diverging slightly distally.

Palpi broader than width of prostomium, thick, touching ven-

trally; palpostyles hemispherical.

Peristomium II/2 times as wide as segment 2, constricted in an-

terior third ; a smooth ring except for three shallow grooves laterally

and a few short grooves at the oral opening.

Peristomial cirri short, \X\^ longest less than twice as long as

peristomium, annulated in distal half; the shortest as long as

peristomium; cirrophores smooth rings, weakly pigmented.

Paragnaths absent from oral ring; area I with none; II with

three tiny cones; III with one minute cone; IV with three small

cones in a transverse row.

Jaws pale amber, translucent, with five teeth.

Parapodia (fig. 51, «, 5) anteriorly with conspicuous dorsal and
ventral lobes, which are equal or subequal (fig. 51, a) ; median para-
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podia with dorsal and ventral lobes becoming increasingly smaller,

but with relatively larger setal lobes
;
posterior parapodia with dor-

sal rami increasing in relative size (fig. 51, h) and ventral rami
decreasing; sixty-fifth parapodium ag in figure 51, h; falcigerous

homogomph setae (fig. 51, c) in posterior notopodia.

Anal cirri two, as long as last four segments, somewhat annulated

in distal half.

Figure 51.

—

Nereis {Ceratonercis) tunicatae, new species : a, Tenth parapodium in

anterior view, X 80 ; b, posterior parapodium in anterior view, X 80 ; c, falcigerous

homogompli notoseta from posterior parapodium, X 730.

Color,—A segment ally arranged pattern on dorsum of anterior

half of body, fading after the tenth segment and disappearing by

the thirtieth, consisting of a broad, transverse band of purplish

brown, broken by one median and two pairs of lateral pale blotches;

the parapodial lobes with similar pigment.

Holotype.—V.S.'EM. no. 20205.

Locality.—From a compound tunicate, embedded in the matrix;

no tube observed ; Tomales Bluff, near Dillon Beach, Calif.

NEREIS (NEANTHES) SALTONI, new species

Figure 52

Measv/rements.—Length, 30-50 mm; width at tenth segment, 2.5

mim without, 4 mm with, parapodia ; number of segments, to 115.

Description.—Prostomium (fig. 52, a) much as in Nereis {Nean-

thes) virens Sars; with a median emargination extending from
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anterior end to between anterior eyes; provided with four widely

separated eyes with lenses.

Antennae (fig. 52, a) almost contingent at their inner bases; about

half as long as prostomium ; directed forward.

Palpi stout, subcylindrical, with a transverse groove at distal

third (fig. 52, a)
;
palpostyle spherical, about half as wide as distal

end of palpode.

Peristomium (fig. 52, a) dorsally about as long as segment 2, con-

vex at anterior medial margin ; slightly wider than segment 2 ;
pro-

duced ventrally to form a strongly grooved lower lip, its posterior

margin convex; peristomial cirri elongated, the cirrophores almost

half as long as the, palpi, transversely wrinkled; styles smooth, the

longest reaching to eighth setigerous segment, the shortest beyond

the palpostyle.

Figure 52.

—

Nereis (Neanthes) saltoni, new species : a, rrostomium and peristomium In

dorsal view, X 12 ; b, tenth parapodium in posterior view, X 21 ; c, fortieth para-

podium in anterior view, X 21 ; d, falcigerous neuroseta from median parapodium,

X 222.

Paragnaths numerous, black, mostly small well-separated pointed

cones, the largest present on areas II, V, and VI; area I with one

to four medium-sized blunt cones; area II with an oblique patch of

about 15 teeth disposed in three rows; area III with a broad rec-

tangular area of 20 to 25 smaller teeth; area IV with an irregular

crescent of 15 to 20 cones intermediate in size between those of areas

II and III ; area V with one to five pointed cones ; area VI with a

rounded heap of 10 to 13 pointed cones; area VII to VIII with a

continuous band of pointed cones in two or four irregular rows, most
cones ventrall}^ Jaws thin, horny brown, with about eight teeth.

Parapodia (fig. 52, 5, c) with elongated, fingerlike, equal or sub-

equal lobes, except for the dorsal lobes, which are over twice as

wide as the ventral lobes throughout length of body
;
posterior para-

podia relatively longer and slenderer; dorsal lobe characteristically

with its distal portion approximating in shape an equilateral tri-

angle; dorsal cirri extending distalljr to beyond middle of dorsal

lobe (fig. 52, «, 1)).

i
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Setae all composite ; falcigerous neurosetae (fig. 52, c) with a short

appendage, the ratio of length to width being 10 : 1 or less.

Holoti/pe.—U.S.^M. no. 20206.

Locality.—Collected in quantity by Prof. S. F. Light, of the Uni-

versity of California, from Salton Sea, Calif. It is apparently a

common species there. Professor Light found great numbers of

dead individuals lying along the shore. Three weeks earlier, Dr.

J. E. Hill had collected numerous 3-5-segmented polytrochs from

Salton Sea, presumably of the same species. The suggestion of a

reproductive swarming is obvious. The living worms were present

in great numbers in the firm muddy sand, which forms the bottom

at least near the shore at Date Palm Beach where the collections were

made. Numerous young individuals were seen, and these like the

older ones were enclosed in a tube of debris and slime.

Rertiarhs.—This species is closely related to Nereis (Neanfhes)

virens Sars. It is separable from that species in tiie following char-

acters: (1) It has a much greater number of paragnaths on both

maxillary and oral rings, (2) the shape of the parapodial lobes differs

strikingly, especially of the dorsal lobes, (3) parapodia lack para-

podial granules as tj^pical of N. virens Sars, and (4) the appendage

of the falcigerous setae has a length to width ratio of 10 : 1 as against

15 : 1 or over, as typical for N. virens Sars.

NEREIS (EUNEREIS) LONGIPES, new species

Figure! 53

Measurements.—Small. Length, 17 mm; width, 1 mm without,

2 mm with, parapodia at twelfth setigerous segment; number of

segments, 79.

Description.—Prostomium (fig. 53, a) longer than wide, with nar-

rowed, subquadrangular, anterior portion, which is shorter than the

posterior portion; provided with four large red eyes with lenses.

Antennae (fig. 53, a) almost half as long as prostomium; well

separated at their bases.

Palpi moderately large, tapering distally; palpostyles bluntly

conical.

Peristomium as wide as segment 2; dorsally with paired triangu-

lar projections extending forward over prostomium (fig. 53, a) ;
lat-

erally with a groove that separates an anterior portion that turns

ventrally to produce fleshy lobes at sides of the oral opening, and a

posterior portion that forms a moderately thick lower lip; peris-

tomial cirri short (fig. 53, a), the longest extending beyond distal

ends of palpi, the shortest about one-third as long.

Paragnaths completely lacking from the maxillary ring, also from

areas V and VI ; VII and VIII with six brown cones set in a trans-

verse row, two cones to each area.
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Jaws pale brown, horny at distal edge, without teeth but with

about eight shallow crenulations on the concave edge.

Parapodia (fig. 53, a-d) of normal length in anterior part of body,

increasing in length in middle region of body and becoming as long

as width of body in posterior third; dorsal cirri in anterior para-

podia as long as, or slightly longer than, dorsal lobes (fig. 53, a^c)
;

in anterior parapodia the dorsal lobes and cirri diverge distally;

from about the twenty-first segment the posterior acicular lobe of

the ventral ramus develops a large saclike lobe (fig. 53, cZ), which

projects caudad; these lobes increase in size more posteriorly and

come to fill entire space between consecutive parapodia in last 12

setigerous segments.

FiGUKE 53.

—

Nereis (Eunereis) longipes, new species : a, Prostomium and peristomium in

doreal view, X 26 ; 6j tenth parapodium in posterior view, X 40 ; c, dorsal cirrus

and dorsal lobe from twentieth parapodium, X 40 ; d, epitokousj parapodium from
posterior half of body in posterior view, X 40 ; e, falcigerous heterogomph neuroseta

from posterior parapodium, X 875 ; /, homogomph notoseta from posterior parapodium,

X 875.

Setae with the usual heterogomph and homogomph pointed setae

and falcigerous heterogomph neurosetae (fig. 53, e) and homogomph
notosetae (fig. 53, /) in posterior parapodia.

Anal cirri two, long, as long as last four setigerous segments.

Eolotyj)e.—\].^.'^M. no. 20207.

Locality.—From crevice in a large rock in 10 feet of water at low

tide in a cove at Moss Beach, San Mateo County, Calif.

Remarks.—Nereis {Eunereis) longipes approaches N. (E.) hardyi

Monro from southern South America. It differs from that or any
other known species in head proportions, the ventral parapodial

lobes are relatively longer, and the neuropodial lobes of the posterior

parapodia are unique.
U. S. GOVERNMENT PRlNTrNG OFFICE: 1936
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FOUR NEW SPECIES OF CHALCIDOIDEA PARASITIC ON
CACTUS INSECTS

By A. B. Gahan
Bureau of Entotnology and Plant Quarantine, United States Department of

Agriculture

The following apparently new species of parasitic Hymenoptera

were all reared by representatives of the Australian Prickly Pear

Board in the course of their extensive investigations of cactus insects

in Texas and Mexico during the past several years.

Family CALLIMOMIDAE

Genus CALLIMOME Spinola

CALLIMOME BIFASCIIPENNIS, new species

Differs from all other known North American members of the

genus by having two very distinct brownish fasciae on the forewing,

one adjacent to the venation at the point of union of submarginal

and marginal veins, the other and larger one abutting on the apical

one-third of marginal vein adjacent to the stigmal vein and extending

obliquely distocaudad to the middle of the wing as a moderately

broad and nearly uniform transverse stripe.

Female.—^Length, excluding ovipositor, 3 mm; ovipositor sheaths

4.3 mm. Head strongly transverse, somewhat broader than thorax

at tegulae; vertex and frons with fine alveolate sculpture; face with

a weak median ridge, weakly reticulated and also covered with

broad shallow indentations, which are arranged in more or less

64303—36 481
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irregular transverse rows, each pit bearing a conspicuous appressed
silvery-white hair at its center; antennal scape cylindrical, pedicel
a little shorter than first funicle joint, ring joint as long as broad,
first to fifth funicle joints longer than broad, sixth and seventh
funicle joints quadrate, club about as long as two preceding funicle

joints and slightly broader than funicle; malar space equal to a
little less than half the eye height; ocellocular line a little longer
than the diameter of an ocellus. Mesoscutum, scutellum, and axillae

with fine and nearly uniform alveolate sculpture, the scutellum with
a delicate cross furrow; propodeum practically smooth and without
carinae; mesepimeron and metapleuron smooth and polished; hind

coxae outwardly strongly sculptured; stigmal vein sessile, postmar-

ginal nearly twice as long as stigmal and about one-sixth as long

as marginal; abdomen about as long as head and thorax, narrower

than thorax, very faintly sculptured, the first to fifth tergites

deeply emarginate apically. Head above and dorsum of thorax dull

brassy green ; face dull purplish ; occiput and temples a little brighter

metallic green than vertex; scape testaceous; flagellum brownish

black; pronotum bluish; pleura violaceous; mesosternum black;

propodeum shining green; posterior coxae strongly violaceous, the

anterior and median pairs less strongly so; all femora dark brown-

ish, with a slight metallic luster ; all tibiae and tarsi testaceous ; wings

hyaline except for the two brownish fasciae already described; ab-

domen above bright green basally, beyond the first tergite and be-

neath aeneous black; ovipositor sheaths black.

Male.—Length 2.45 mm. Similar to the female except that the

abdomen is about as long as the thorax, the scape is rather strongly

tinged with metallic, and the pleura not so strongly violaceous.

Type locality.—Mexico City, JSIexico.

Type.—U.S.^M. no. 51447.

Described from five females and one male, said to have been reared

in April 1928 by L. H. Hitchcock from Phytophaga sp. infesting

Opuntia.

Family EURYTOMIDAE

Genus RILEYA Ashmead

BILEYA OPUNTIAE, new species

In the key to species of the genus Rileya published by me in 1918,^

this species runs directly to couplet 14 and of the two species occur-

ring in that category agrees best with similai^ Gahan. It differs

from dtnilaris by having the parapsidal grooves effaced, the stria-

tions of face stronger and extended upward somewhat beyond the

lower margin of the antennal depression, the antennal flagellum dis-

1 Proc. Ent. Soc. Washington, vel. 20, p. 137. 1918.
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tinctly a little longer and less robust, the first funicle joint a little

longer than broad, the second and third joints about as long as broad,

the fourth and fifth somewhat broader than long. It may be dis-

tinguished at once from americana Girault by the fact that the

distance between the posterior ocelli is distinctly longer than the

distance between the lateral ocellus and the eye margin.

Female.—Length 3.4 mm. Face medially weakly shagreened,

somewhat shining except immediately below the antennal fossae;

sides of face with strong striae, which converge at the anterior

margin on either side of the clypeus; frons, vertex, occiput, temples,

and cheeks strongly shagreened ; carina separating face from cheeks

strong and continued upward along the posterior eye margin nearly

to top of eyes, the space between it and the eye very finely trans-

versely striated; carina separating cheeks and temples from occiput

also strong and bordered by a foveolate groove; ocellocular line

equal to about one and one-half times the diameter of an ocellus,

about two-thirds as long as postocellar line. Thorax dorsally sculp-

tured like the head
;
prothorax strongly convex, longer than mesoscu-

tum, its dorsal aspect separated from the pleural aspect by a weakly

carinate line; parapsidal grooves entirely absent; scutellum with a

distinct transverse ridge or fold at about its apical third, this fold

sometimes interrupted medially
;
propodeum with a strong trans-

verse carina, the area in front of this carina divided at the middle

by a short median longitudinal carina and each half again divided

by a curved carina about halfway between the spiracle and the

median line, the area behind the transverse carina nearly uniformly

coarsely longitudinally striated. Postmarginal vein about twice as

long as stigmal and about three-fourths as long as marginal. Ab-
domen distinctly longer than head and thorax, acuminate at apex;

first tergite nearly circular and perfectly smooth, second about one-

fourth as long as first and also smooth, third approximately twice as

long as second and distinctly finely reticulated; fourth distinctly

longer than the three preceding combined and uniformly finely re-

ticulated, fifth and sixth subequal, each about as long as the third and

sculptured like the fourth; seventh a little longer than the sixth,

sharply triangular; ovipositor tip barely exposed. Scape, mandibles,

palpi, tegulae, trochanters, apical one-third to one-half of all femora,

all tibiae, and all tarsi testaceous, the tarsal claws dark; abdomen
basally beneath more or less brownish ; wings hyaline, the venation

brownish testaceous ; remainder of insect dull black.

Male.—Unknown.
Type locality.—Uvalde, Tex.

7^?/;?e.—U.S.N.M. no. 61448.

Described from five females, said to have been reared from As-

phondylia opuntiae Felt in April 1928 by L. H. Hitchcock.
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Family PTEROMALIDAE

Genus NEOCATOLACCUS Ashmead

NEOCATOLACCUS MONEILEMAE. new species

Similar in size, shape, and general appearance to N. tylodermae

Ashmead but distinguished at once by the partially carinate margin

of the pronotum, the much more delicate transverse carina on the

propodeum, and the much less conspicuous vestiture of the thorax,

the hairs being slenderer and nearly straight, not coarse and recurved

or recumbent as in tylodermae.

Female.—Length 4 mm. Head strongly transverse, a little broader

than thorax at tegulae, strongly and nearly evenly alveolately sculp-

tured except the clypeal region, which is convergently striated; cly-

peus with distinct median sinus; right mandible quadridentate, the

left tridentate ; malar space equal to about half the eye height, malar

groove absent or very indistinct ; ocelli in a low triangle, the ocelloc-

ular line equal to a little more than twice the diameter of an ocellus;

antennae inserted at middle of head ; scape cylindrical
;
pedicel about

twice as long as thick at apex; three very distinct transverse ring

joints; funicle 5-jointed, the first joint longer than pedicel and more
than twice as long as thick, following joints successively decreasing

in length, the fifth a little longer than thick; club 3-jointed, not

broader than the funicle and about equal in length to the two pre-

ceding funicle joints. Thorax sculptured like the head, moderately

robust; pronotum strongly transverse, sharply carinately margined

anteriorly at the middle, the carina fading out laterally before at-

taining the dorsolateral margins; mesoscutum much broader than

long with parapsidal grooves sharply impressed for about two-thirds

its length, absent posteriorly; scutellum about as broad as long,

rounded at apex, and immargined
;
propodeum a little less than half

as long as scutellum, alveolately sculptured but the alveolae not

quite so deep as on scutellum and mesoscutum, with a distinct median
longitudinal carina, and a delicate more or less obscure and some-

what sinuous transverse fold extending across the middle and termi-

nating at the lateral folds, the latter represented anteriorly by a

large and moderately deep depression on each side about midway
between the spiracle and the median longitudinal carina ; mesopleura

sculptured like the mesonotum; metapleura and hmd coxae sculp-

tured about like propodeum; hind tibia with two spurs, the inner of

which is a little longer than the outer; forewings not reaching to

apex of abdomen, the stigmal vein a little less than half as long as

marginal, postmarginal equal to about two-thirds of marginal;

abdomen pointed ovate, distinctly longer than head and thorax, as

broad as thorax, the first tergite polished, following tergites weakly

lineolated and shining; ovipositor sheaths barely extending beyond
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apex of seventh tergite. Vestiture of head and thorax consisting of

moderately long grayish hairs which are mostly straight and not at

all flattened, only those on the frons somewhat recurved. Color of

head and thorax greenish black ; mesoscutum and scutellum dull black

medially, the scapulae, median lobe of mesoscutum laterally, axillae,

and scutellum laterally faintly tinged with greenish
;
propodeum and

metapleura distinctly greenish ; mesopleura mostly black ; wings hya-

line, venation brownish, tegulae testaceous, all coxae concolorous

with the thorax; femora brownish testaceous, the posterior pair

usually more or less metallic on basal half or two-thirds; tibiae and
tarsi all reddish testaceous ; antennal flagellum black, scape and pedi-

cel reddish testaceous; abdomen above tinged with green on first

tergite, the rest of dorsum bright copper-colored; ventral side less

strongly copper-colored.

Male.—^Length 3 mm. Antennae with only two ring joints, the

funicle 6-jointed; first funicle joint about as long as pedicel, a little

longer than broad, second a little longer than first but slightly shorter

than third, which is nearly twice as long as broad, fourth and fifth

subequal and each about as long as second, sixth joint a little shorter

than preceding; club 3-jointed, about as I'ong as two preceding funicle

joints and not thicker than funicle ; ocellocular line not quite as long

as the long diameter of a lateral ocellus; propodeum a little longer

than half the length of scutellum, the tranverse carina or fold very

distinct, the median longitudinal carina usually weak or incomplete

;

abdomen about as long as thorax, not as broad as thorax, subelliptical,

with a short smooth petiole. Antennal scape, pedicel, and first five

funicle joints testaceous ; sixth joint of funicle and the club dark brown
or blackish ; abdomen with a pale spot embracing apex of first, all of

second, and base of third tergites. Otherwise like the female.

Tyfe locality.—Uvalde, Tex.

rype.—U.S.N.M. no. 51449.

Described from 26 females and 7 males reared from cocoons of Mo-
TteUema ulhei Horn, June 8, 1929, by R. C. Mundell.

Family EULOPHIDAE

Genus TETRASTICHUS Haliday

TETRASTICHUS GERSTAECKERIAE, new species

Females of this species are distinguished with difficulty from those

of T. malacosomm, Girault but apparently differ by having the an-

tennal depression (scrobes) divided medially by a low sharp ridge

extending from between the bases of the antennae to the upper ex-

tremity of the depression and by having the apex of the forewing

evenly rounded and with a very short marginal fringe. In all the 24

specimens of maldcosomae available for examination the head is col-



486 PROCEEDINGS OF THE NATIONAL MUSEUM vol.83

lapsed, but apparently the scrobes are not at all separated, while the

forewing is rather abruptly rounded or subtruncate at apex, and the

marginal fringe is not especially short, being approximately half as

long as the stigmal vein. The males may be distinguished at once

from those of malacosomae by the fact that the scape is distinctly

thicker and the flagellum shorter.

Female.—^Length' 2 mm. Moderately slender and elongate, the

abdomen more than one and one-half times as long as head and

thorax combined. Antennal scape normal; pedicel a little more

than twice as long as thick at apex; ring joints minute; first funicle

joint about as long as pedicel, second and third funicle joints sub-

equal and each a little shorter than the first; club 3-jointed, very

slightly thicker than funicle and in length subequal to the two pre-

ceding funicle joints. Head nearly uniformly sculptured; cheeks

very nearly as long as height of eyes; ocellocular line about equal

to diameter of an ocellus. Thorax dorsally with fine, irregular,

shallow lineation, more or less shining medially ; median groove

on mesoscutum distinct
;
propodeum medially smooth and very short,

laterally weakly sculptured and longer; forewings not reaching to

apex of abdomen, evenly rounded at apex, the marginal fringe much
shorter than half the length of stigmal vein; postmarginal vein en-

tirely absent. Abdomen fully twice as long as thorax, acute at apex,

weakly sculptured and thickly studded with rather conspicuous, pale,

stiff hairs; ovipositor extending a little beyond apex of seventh

tergite which is acutely triangular. Head, thorax, and abdomen
brownish black, distinctiy but not strongly tinged with metallic

green ; scape pale yellowish, flagellum brownish testaceous, the pedicel

dark brown above; mandibles, clypeus, and narrow oral margin

reddish; wings hyaline, venation testaceous, tegulae dark; all coxae

and femora concolorous with the thorax; trochanters, apices of all

femora, all tibiae, and tarsi pale yellowish ; ovipositor sheaths black.

Male.—Length 1.5 mm. Antennal scape distinctly thickened, ap-

proximately three times as long as broad, deeply channeled beneath

for its whole length; funicle 4-jointed, the first joint about equal

to the pedicel in length, about one and one-half times as long as

broad; second joint subequal to the first; third and fourth joints

subequal and subquadrate; club as long as two preceding joints;

forewings extending distinctly bej^ond apex of abdomen; abdomen
ovate, about as long as head and thorax. Other characters as in

the female except that the scape is entirely fuscous.

Type locality.—Texas, probably Uvalde.

Type.—U.S.N.M. no. 51450.

Described from three females and one male reared in June 1929

from Gerstaeckeria porosa LeConte.

U. S. GOVERNMENT PRINTING OFFICE: 1931
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NEW TERTIARY FORAMINIFERA OF THE GENERA
OPERCULINA AND OPERCULINOIDES FROM NORTH
AMERICA AND THE WEST INDIES

By Thomas Wayland Vaughan
Soripps Institution of Oceanography, La Jalia, Calif.

and

W. Storks Cole

Ohio stale University, Columbus, Ohio

The specimens on which the species described herein are based

have been in the senior author's hands for several years, some of

them since 1920. Suites to serve as cotypes had been selected, some
photographs for illustrating the species were taken, and, except for

Operculinoides anfiguensis, manuscript names were applied to them,

but the descriptions were not written. The final preparation of this

paper for publication was done jointly. Seven new species are

herein described, as follows

:

OpercuUna tuberculatta: Upper Eocene, Tantoyuca formation, Tampico Embay-
nieut, Mexico.

Operculinoides advenus: Upper Eocene, equivalent of Tantoyuca formation,

Tampico Embayment, Mexico.

Operculinoides vicJcsburgensis : Oligocene, Byram calcareous marl of Mississippi

and Alabama.

Operculinoides semmesi: Oligocene, Mes6n formation, Tampico Embayment,
Mexico.

72323—36 487
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Operculinoides antiguensis: Oligocene, Antigua formation, island of Antigua,

and probably also Meson formation, Tampico Embayment, Mexico.

Operculinoides forresti: Oligocene, Antigua formation, island of Antigua.

Operculinoides tuxpanicus: Miocene, Tnxpan formation, Tampico Embayment,
Mexico.

All types are deposited in the United States National Museum.
The species of Operculina and Operculinoides here described do

not exhaust all the species that should be described. There is at

least one other in the Meson formation of the Tampico Embayment,
but material for adequately characterizing it is not now available.

The limits of the variation of the species designated as Operculi-

noides semmcsi and 0. aniiffucnsis are not yet definitely fixed. The
notes made under the caption "Remarks" indicate perplexities that

require further consideration.

Our thanks are due R. Wright Barker for telling us the strati-

.graphic horizon of Operculina tuberculata; to XJrsel S. Armstrong

ior making some of the preparations ; and to W. O. Hazard, of the

United States Geological Survey, and E. C. LaFond, of the Scripps

Institution of Oceanography, for making the photographs for the

plates.

Genus OPERCULINA d'Orbigny

Operculina d'Orbigny, Ann. Sci. Nat., vol. 7, p. 281, 1826.

OPERCULINA TUBERCULATA, new species

Plate 35, Figures 1-4

Test small, with a peripheral keel, compressed, coils expanding

slowly. Diameter from outer edge of aperture through center, 1.9

mm; diameter at right angles to line through aperture, 1.7 mm;
thickness through center, about 0.4 mm.
The number of chambers in the final whorl of a specimen 1.6

mm in diameter is 16 ; the total number of coils in the same specimen

is 3. The chamber walls are very slightly curved for their first

half but are strongly and evenly recurved as they approach the

periphery. The chamber walls are marked externally by costae and

rather coarse granules, as shown in the figures. At the center there

is a knob that is larger than the costal granulations, about 0.15 mm
in diameter.

("(9^?//;e5.—U.S.N.M, no. 495188.

Locality.—Cortez Aguada well no, 2, depths 2,000-3,450 feet,

5.3 km northeast of Chalahuite and 7.2 km south of Aguada in

property Aguada-San Diego Valdemar, Canton of Ozuluama, State

of Veracruz, Mexico. Cotypes from depths of 2,625 to 2,800 feet.

Specimens received from Dr. W, S. Adkins, of the Aguila Co.

Geologic horizon.—Upper Eocene, Tantoyuca formation.
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Remarks.—This species is closely related to O. marianneTisis

Vauglian (1928, p. 158) from the upper Eocene Ocala limestone of

Florida, from which it is distinguished by its thicker, more robust

form, its larger number of chambers, and its more evolute coiling.

There arc 11 or 12 chambers in the final coil of marlannensis, while

slightly smaller specimens of tuherculaia have 16 or 17. The
granulations are coarser and the intercostal areas narrower in tj^pical

specimens of tuherculata.

Genus OPERCULINOIDES Hanzawa

OpercuUnoidcs Hanzawa, Tohoku Imp. Univ. Sci. Rept., ser. 2 (Geol.), vol. 18,

no. 1, p. IS, 1935.

Genoholotype.—NutmnuUtes willcoxi Heilprin.

Hanzawa says : "On examining the foregoing listed specimens of

OjjercuUna [4 species] from America, I found that they all differ

from either Operculina eoiiiflanata (senso latu) or O'perculinella

venosa by being involute in the adult stage." A re-examination of

Operculinella venosa shows that Hanzawa is correct in generically

separating the American Tertiary species that have been referred to

Operculinella Yabe from that genus and in proposing a new generic

name for those typified by Nuvvmulites willcoxi Heilprin. It seems

better to refer such species as those represented by Nwininulites flori-

densis Heilprin to another genus, AssiUna, as Cushman has done;

but it must be recognized that the members of the group need

additional and more critical study.

OPERCULINOIDES ADVENUS, new species

Plate 35, Figures 5-7

Test of medium size, involute, much compressed, the sides nearly

parallel, with a very bluntly rounded periphery. Diameter from
outer edge of aperture through center ranges from 1.9 to 3.6 mm;
diameter at right angles to line through aperture ranges from 1.8

to 3.4 mm; thickness through center ranges from 0.3 to 0.5 mm.
The surface is smooth, not ornamented, in well-preserved speci-

mens; in weathered specimens the sutures appear as slightly raised

lines, radiating with gentle curvature from the center to the periph-

ery of the test.

A median section of a specimen 1.9 mm in diameter has 4 com-

])lete coils, with 22 chambers in the final coil; the specimen shown
in plate 35, figure 6, is 3 m.m in diameter and has 28 chambers in

ihe last coil. The variation in the number of chambers in the final

volution is from 20 to 28. The initial chamber is circular, about 88ju.

in diameter. The chambers increase slowly but regularly in height.
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In a specimen 2.3 mm in diameter the final chamber has a height

of 0.5 mm.
The sutures are thin and radiate nearly straight from the center

until near their proximal ends, where they recurve sharply. The

curvature is such that the peripheral end of a suture nearly touches

the adjacent one.

Cotypes.—U.S.'NM. no. 495189.

Localities.—At the base of the bluff on the Rio Pantcpec 2.2 km
south, 20° west, from the Buena Vista Hacienda House, Canton

Metlaltoyuca, State of Pueblo (M 71 V) ; cotypes, Rio Yinazco,

right bank, 1.4 km (M 80 V) and 1.35 km (M 81 V) downstream

from the road crossing from Buena Vista to Vinazco, Canton Chi-

contepec, State of Veracruz. Collected by T. Wayland Vaughan for

the Aguila Co.

Geologic lioHzon.—Upper Eocene, stratigraphic equivalent of the

Tantoyuca formation. Associated with LepidocycUna tohleri H.

Douville, L. tinnitatis H. Douville, and L. niacdoncddi Cushman.

OPERCULINOIDES VICKSBURGENSIS, new species

Pr>.\TE 36

Nummulites sp. Cushman, U. S. Geol. Surv. Prof. Pap. 129-E, pp. 100-101,

pi. 24, fig. 4, 1922.

Nummulites sp. Vaughan, Geol. Soc. Amer. Bull., vol. 35, p. 787, 1924.

Test rather small, involute, compressed lenticular, outer surface

without ornamentation except the traces of flexuous septal markings

and a small area of clear shell material in the center from which

the septa radiate. The test is nearly circular; the diameter from

outer edge of aperture through center ranges from 1.3 to 3.1 mm;
diameter at right angles to line through aperture ranges from 1.2

to 3 mm; thickness through center ranges from 0.3 to 0.6 mm.
From the central area the test slopes very gradually to the bluntly

rounded periphery.

An accidental median section of a specimen (pi. 36, fig. 2) 2.1 mm
in diameter shows 3^^ coils, with 18 chambers in the last coil. A
thin section of a specimen (pi. 36, fig. 4) 2.5 mm in diameter has

22 chambers in the final volution; another section (pi. 36, fig. 5)

has 4 coils and 25 chambers in the last coil. An uncut specimen

2.2 mm in diameter has 22 chambers showing at the surface, while

another 2.8 mm in diameter has 26 chambers.

The sutures are moderately thick and radiate from the center

with only slight curvature until near the periphery, where they bend

backward evenly but sharply. There is a slight but regular increase

in height of the chambers. The initial chamber is circular, about

COfj. in diameter.
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Plate 36, figure 4a, illustrates a decalcified Canada balsam impreg-

nation of the canals in the marginal cord and an interseptal canal,

magnified 210 times.

Cohjpes.—U.S.lsM. no. 495190.

Localities.—Cotypes, road below National Cemetery, Vicksburg,

Miss.; Robinson Quarry, sec. 19, T. 5 K, R. 9 E., 3 miles east of

Brandon, Miss.; and one-fourth mile west of Floral Church, creek

beneath bridge, 81/2 sec. 27, T. 3 N., R. 14 E., Covington County, Ala.

All collected by Dr. C. Wythe Cooke.

Geologic horizon.—Bj^ram calcareous marl, topmost formation of

the Oligocene Vicksburg group at and near Vicksburg, Miss.

OPERCULINOIDES SEMP.IESI, new species

Plate 37, Figttres 10-13, probably Figure 14 ; Plate 3S, Figures 1, 2, probably

Figures 5, 6

Test small, completely involute, lenticular, with a slightly extended

thinner edge in fully adult perfect specimens. Diameter, 1.75-2.8

mm; thickness, 0.55-0.65 mm. In many specimens there is a small

central knob.

The sutures on perfect specimens are somewhat raised and are

curved as shown by the upper left specimen in plate 37, figure 10.

The number of chambers in the specimen shown on plate 37, figure

11, is 18, and there are about 3% coils; the number in the specimen

shown on plate 38, figure 2, is 19. Other specimens that appear to

belong to the same species have fewer chambers, as few as 14 (pi.

37, fig. 14) or 15 (pi, 38, fig. 5). The proximal part of the chamber'

wails is nearly straight, while the distal part curves backward.

Cotypes.— \].S.'^.iL no. 495191.

Localities.—The cotypes are from the arroyo in the center of

Meson Village, Canton of Tuxpan, State of Veracruz, Mexico.

Slightly worn but typical specimens were collected by T. Wayland
Vaughan (M 36 V) at Azteca Incline, Zacamixtle, Canton of Tux-

pan, Veracruz. Other localities are on the east side of Rio Buena
Vista, opposite La Ceiba crossing, along the slope, about 60 feet above

the base of the bluff on the river (M 55 V and M 56 V). Specimens

that appear to belong to this species were found at many localities

where the Meson formation is exposed, but to be sure of the identi-

fication thin sections are necessary. All the collections were made by
geologists connected with the Aguila Co,

Geologic horizon.—Oligocene Meson formation.

Remarks.—O. seinmesi is a small, robustly lenticular species with

a peripheral flange in perfect adult specimens. Apparently the

chambers in the last coil range from 14 to 19, but larger suites of
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good specimens may result in the separation of those specimens with

14 or 15 chambers from those with 18 or 19. At locality M 55 V,
specimens with more chambers, 24 (pi. 38, fig. 3), and more robust

tests (pi. 38, fig. 4) were collected. The similarity of these specimens

to O. semmesi is obvious. They may represent a variant or they may
belong to a closely related but different species. There may be

several species of these small specimens of Operculinoides in the

Meson formation.

OPERCULINOIDES ANTIGUENSIS. new species

Plate 38, Figures 7-10

Test of medium size, completely involute, lenticular, symmetrical

or asymmetrical with reference to the median plane, edges acute.

Diameter, 2.5-3.7 mm; thickness of a specimen 2.5 mm in diameter,

1 mm ; of a specimen 3.25 mm in diameter, about 1 mm.
Sutures are of clear shell material, smooth and usually flush with

the surface, radiating as gently curved lines from the center of the

test to the periphery. Some of the sutures do not extend to the

center but ma}^ converge in groups of three or four, with only one

of the group extending to the center. In most specimens there is

a small irregular area of clear shell material at the center of the

test, and in a few specimens there is a slight boss of clear shell

material.

The variation in the number of chambers in the final volution is

from 29 in a specimen 3 mm in diameter to 33 in one about 3.5 mm
*in diameter. The chamber walls in median sections are somewhat
sigmoid, the proximal end tending to curve forward slightlj'-, the

outer half strongly recurved.

Cotypes.—V.S.'^M. no. 495192.

Localities.—Cotypes, east side of Folly Hill, Nonsuch Bay, An-
tigua, collected by W. R. Forrest. The species is also found at

numerous other localities in Antigua, one being in the lowest tilted

beds, on the beach, at Lynch Point. What appears to be the same

species was collected by T. Wayland Yaughan in the Meson forma-

tion at locality M 18 V, Hacienda Santa Fe, Topila, near Tampico,

Mexico. A specimen in a rock section from this locality is 2.33 mm
in diameter and has betv/een 26 and 28 chambers in the last coil.

Geologic horizon.—Oligocene Antigua formation in Antigua, Brit-

ish West Indies; and apparently also in the Oligocene Meson forma-

tion of the Tampico Embayment, Mexico.

Remarks.—For some time the specimens to which the name
percuUnoides antiguensis is here applied were placed in 0. sem-

onesi^ but further stud}^ of the material has led to the conclusion
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that two species should be recognized. Of the two, antiguensis is the

larger, it has more numerous chambers, and in a median section the

chamber walls tend to be sigmoid in plan.

OPERCULINOIDES FORRESTI, new species

Plate 37, Figuees 1-3

Test small, thin, compressed, with the sides nearly parallel; aver-

age specimens have a diameter from outer edge of aperture through

center of test of about 2.5 mm; diameter at right angles to line

through aperture, about 2.3 mm ; the largest specimen observed had
a diameter of about 3 mm. The thickness of an average specimen is

about 0.3 mm. The surface is without ornamentation, except for

the slightly raised recurved septa, wdiich are more pronounced

toward the periphery of the test.

A specimen with a diameter of 1.9 mm has 3 whorls, with 16

chambers in the final coil ; another 2.6 mm in diameter has 4 whorls,

with 21 chambers in the final whorl. The maximum number of

chambers observed in the final volution was 24.

The chamber walls are but slightly curved for most of their length,

radiating outward at 90° from the inner wall. As they approach

the periphery they are sharply and strongly recurved, so that the

end of one septum nearly touches the point of strong curvature of

the adjacent septum.

In most specimens there is a very gradual increase in height as the

chambers are added.

Cotypes.—V.^.'^M. no. 495193.

Localities.—Cotypes, tilted beds, east of Lynch 's, Antigiia; cliff,

east of Gaynor's, Antigua, and many other Antiguan localities;

collected by W. R. Forrest.

Geologic horizon.—Middle Oligocene, Antigua formation.

Remxirks.—This species resembles closely O. dia Cole and Ponton

(1930, p. 37) described from the Marianna limestone. They are

similar in possessing rather fragile, compressed tests. Detailed

comparison of fom^esti with topotype specimens of dia at once indi-

cates that there are important differences. O. forresfi is usually

larger, has fewer chambers in the final volution, has a different type

of curvature of the chamber walls and raised septal lines. Cole and
Ponton's figures and topotype specimens of dia show that in that

species the proximal parts of the chamber walls are gently curved,

whereas in their distal parts the curvature is strong. The sutures

of O. fon^esti are nearly straight from the center for about three-

fourths of their length, but near the periphery they are strongly and
sharply recurved.
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O. dia is associated with Lepidocyclina nianteUi (Morton) and is a

characteristic species of the lower Oligocene, whereas O. forresti is

associated with species of Lepidocyclina of middle Oligocene age.

OPERCULINOIDES TUXPANICUS, new species

l*LATi: 37, Figures 4-9

Test small, fragile, compressed, completely involute, without orna-

mentation except for traces of the septal lines. Diameter from outer

edge of aperture through center ranges from 1.7 to 3.2 mm ; diameter

at right angles to aportural plane ranges from 1.5 to 3 mm; thick-

ness through center ranges from 0.3 to 0.5 mm. The test is thickest

through the center and slopes gradually to the rather sharply

rounded periphery.

A section of a specimen about 1.6 mm in diameter has 3 coils, with

19 chambers in the final volution. Another specimen about 2.5 mm
m diameter has Si/o coils, with 20 chambers in the final whorl.

The chamber walls are gently recurved except near the periphery,

where they are sharply recurved. Some of the chamber walls vary

from this pattern, as shown in the figures. These exhibit a gradual

and regular recurvature throughout their length. The incorpora-

tion of two types of curvature in the same test gives the chambers
an irregular appearance and shape.

Cotypcs.—V.^.'^M. no. 495191.

Locality.—Roundtop, just southeast of the Plaza, City of Tuxpan,
Veracruz, Mexico (M 76 S) ; collected by D. li. Semmes.

Geologic horizon.—Tuxpan formation of Miocene age.
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EXPLANATION OF PLATES

Plate 35

1-4. Operciilina tuberculata, new species, cotypes : 1, View of outside of tliree

specimens, X 12.5 ; 2, median section, X 15 ; 3, transverse section,

X 20 ; 3a, part of section represented by fig. 3, X 107 ; 4, transverse

section, X 20.

All from Cortez Agu.^da well no. 2. Fig. 1, deptli 2,750-2,800 feet;

fig. 2, 2,675-2,725 feet ; figs. 3 and 4, 2,625-2,050 feet.

5-7. Operculinoides advenus, new species, cotypes: 5, Vievv^ of outside of two
specimens, X 13 ; 6, median section, X 20 ; 7, transverse section, x 20.

From M SO V and M 81 V, Eio Vinazco, 1.35-1.4 km downstream from
crossing of road from Bueua Vista to Vinazco.

Plate 36

Opei'culinoidcs vicksbin'gtmsis, new species

1. View of outside of four specimens, X 10.

2. Natural section in median plane, X 20.

3. Section in median plane, X 20.

4. Section in median plane impregnated with Canada balsam and decalcified,

X 20.

4a. Part of outer wall and chamber wall of specimen represented by fig. 4,

showing canals filled with balsam, X 210.

5. Section in median plane, X 20.

6. Transverse section, X 20.

Figs. l-4a and 6, cotypes, from Byram calcareous marl. National Cemetery,

Vicksburg, Miss. Fig. 5, from one-fourth mile west of Floral Church, Covington

County, Ala.

Plate 37

1-3. Opcrciilinoides forresti, new species, cotypes: 1, Outside of specimen, X
10 ; 2, median section, X 20 ; 3, transverse section, X 20.

All from tilted beds, east of Lynch's, Antigua.

4-9. Operculinoides tuxpanicus, new species, cotypes: 4, 5, Outside of two

specimens, X 10; 6, 7, sections in median planes of two specimens, X
15; 8, 9, transverse sections of two specimens, X 20.

All from M 76 S, Roundtop, southeast of the Plaza, City of Tuxpan,

Veracruz, Mexico.

10-13. Operculinoides semmesi, new species, cotypes: 10, View of outside of four

specimens, X 12.5; 11, section in median plane, X 20; 12, 13, transverse

sections of two specimens, X 20.

All from village of I\Ies6n, Canton of Tuxpan, Veracruz, Mexico.

14. Apparently Operculinoides semmesi, but with slightly fewer chambers in

a whorl.

From Meson Village.
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Plate 38

1, 2. Opcrciilinoides seramesi, new species : 1, Outside of specimen, X 10 ; 2,

median section, X 15.

Both from M 36 V, Azteea Incline, Canton of Tuxpan, Veracruz,

Mexico.

3,4. Operciilinoidcs sp. cf. 0. sctnmcsi: 3, Median section, X 20; 4, transverse

section, X 20.

Both from M 55 V, 50 feet alcove base of bluff, up slope leading from

La Ceiba crossing over Rio Buena Vista, Canton of Tuxpan, Vera-

cruz, Mexico. Note that in fig. 3 there are more chambers than in

pi. 37, fig. 11, and in pi. 38, fig. 2, and that fig. 4 is thicker than

specimen shown on pi. 37, figs. 12 and 13.

5,6. Apparently OpercuUnoides semmesi: 5, Median section, X 20; 6, trans-

verse section, X 20.

Both from M 56 V, near La Ceiba crossing over Rio Buena Vista,

same horizon as M 55 V.

7-10. Operciilinoidcs antigucnsis, new species, cotypes : 7, View of outside of

two specimens, X 12.5 ; 8, median section, X 20 ; 9, 10, vertical sections

of two specimens, X 20.

All from oast side of Folly Hill, Nonsuch Bay, Antigua, British

West Indies.
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INTRODUCTION

The peculiar little fishes known as seahorses in English-speaking

countries, or generally by a translation of that term in other countries,

have caught the popular fancy and attracted wide interest since

ancient times, because of their bizarre appearance. Recognizable

descriptions of seahorses may be traced back to the writings of the

ancients.^ Among the descriptions and even figured representations

of aquatic monsters by the old writers, one comes across such cir-

cumstantial accounts that it becomes evident that they really be-

lieved in the existence of such monsters. In some cases at least

they must have had in mind some hazy mem.ory of a seahorse. Even

in our sophisticated times the seahorse remains an object of absorbing

interest. Specimens are often sold as souvenirs and are sometimes

gilded and used as fobs for watch chains or for other ornamental

purposes. No less than the popular attraction is the scientific interest

in these fishes, because of their peculiar structure, their distinctive

mode of life, and their unusual method of reproduction. Their

peculiar, bony, jointed external skeleton, the shape of their head,

which markedly resembles, in miniature, that of a horse, and their

1 Published by permission of the United States Commissioner of Fisheries.

2 For a discussion of old accounts and figures of seahorses, see Eastman, Ann. Rep. Smithsonian Inst.

tor 1915, pp. 349-357, 4 pis., 1916.

73864—37 1 497
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prehensile tail are so unlislilike that it is no wonder some of the early

writers suggested their relationship to insects.

Think of a fish that has a prehensile tail and is able to suspend

tself, monkeylike, by curling the end of it around the stems or

branches of aquatic plants! Its extraordinary method of reproduction

is no less remarkable than its peculiar structure. The male develops

a large pouclilike organ on the underside of the body. In the process

of reproduction the eggs are transferred from the female into the

specialized organ of the male, where they are incubated and the

young remain for some time after hatching.^ It seems that when
nature created the seahorse it was determined to do a good job and

concentrated all sorts of oddities in this little creature. Here is a

fish the head of which resembles that of a horse; with a hard-jointed

external skeleton resembling that of an insect; with a prehensile tail

like a monkey's; and with a pouch on its underside for carrying its

young after the fashion of a kangaroo, but the male instead of the

female acts as an incubator and carries the young.

Notwithstanding the wide popidar and scientific iuterest that these

truly fascinating living things have attracted, it is remarkable, and

in a measure symptomatic of the state of taxonomy of fishes in general,

how much misapprehension exists in regard to the proper distinction

of the separate species, as the data presented here will amply
prove. To show the existing chaotic state in the systematics of

Hippocampus, the genus of seahorses, some of the results of my study

may be considered here briefly.

This investigation was undertaken chiefly to evolve satisfactory

characters for separating the species found on the Atlantic and Pacific

coasts of North and South America and to establish definitely the

intraspecific ranges of variation. It was found desirable to include

also the species from the coasts of Europe, since they are very closely

related to the common American species, and there was some question

as to whether they are really distinct. It has also been necessary to

establish five new species, which were briefly described in a preliminary

paper,^ and one new subspecies, described herein. Furthermore, five

more or less recent names proposed for seahorses from American
waters had to be reduced to synonymy. The appropriateness of the

synonymic reduction of one or tv/o of these names may be open to

question until their types are reexamined, but their authors certainly

did not prove the distinctness of the supposedly new species.

A suggestive case of the existing errors in the systematics of Hip-
pocampus may be cited here. According to the generally accepted

' For a review of the known facts in the biology of tlie seahorse, see Gill, Proc. U. S. Nat. Mus., vol. 28,

pp. 805-814, 1905; and Kauther, Syngnathiden des Golfes von Neapel, 1925.

« Journ. Wa.shington Acad. Sci., vol. 23, pp. 560-563, 1933.
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"belief", thrco more or less common and large species exist on the

Atlantic coast of the United States, namely, H. hudsonius, H. punc-

tulatus, and H. stylifer, which allegedly may be distinguished largely

by the number of rays in the dorsal fin, hudsonius having the most
rays and stylijer the least. It will be shown definitely hereafter that

stylifer is a fictitious species based originally on a young female of

pundulatus, while hudsonius and punctulatus are merely geographical

subspecies that intergrade to a high degree; and, moreover, that

hudsonius is the one averaging the fewest dorsal rays.

The student will find similarly striking cases in the text, but for

benefit of readers who do not wish to delve too deeply into the syste-

matics of Hippocampus, one more interesting illustration may here

be cited. Nearly all authors correctly distinguished two common
species of seahorses, hippocampus (brevirostris of most authors) and

guttulatus, from the Mediterranean coast of Europe. These two species

are readily separable, as is shown hereafter. However, the systematics

of the seahorses on the Atlantic coast of Europe are generally muddled.

An inclusive, though probably incomplete, review of the literature

shows that the consensus of opinion among authors is that only one

species of seahorse exists on the Atlantic coast of Europe. This

allegedly single species has been referred now to one now to the other

of the two common Mediterranean species, depending on the author.

This treatment is evidently not in accordance with the facts. My
study indicates, if the stated localities of the lots examined are correct,

that at least two species of seahorses exist on the Atlantic as well as

on the Mediterranean coast of Europe, but the two Atlantic species

are not so readily separable as the Mediterranean ones. One of the

Atlantic coast species is closely related to but distinct specifically

from hippocampus and is designated hereafter as europaeus. The
other Atlantic seahorse is apparently conspecific with guttulatus from

the Mediterranean, but the Atlantic coast population diverges suf-

ficiently to be regarded as subspecifically distinct from the Mediter-

ranean population, and is designated herein as multiannularis. Since,

however, part of the European seahorses in American museums that

were available for examination are in indift'erent condition and the

locality records of some of the lots are uncertain, the conclusions

regarding the European species arrived at may have to be modified

after an examination of larger numbers of specimens in good condi-

tion and with definite locality records. However, my study and a

review of the literature showed without doubt that the current syste-

matic treatment of the seahorses found on the Atlantic coast of

Europe is largely erroneous.

The confusion in the systematics of Hippocampus is shown even

more strikingly by the obvious and frequent misapplication of names
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in published records. Tliis is true not only of sporadic and occasional

records, as in local lists of fishes, but also of accounts of the entire

genus. Three such accounts have been published, namely, by Kaup,'^

by Dumeril,*' and by Giinther.^ After one becomes familiar with the

true distinctive specific characters and the geograpliical distribution

of the species, it is only necessary to skim through the accounts of

these authors to see how badly in some cases they mixed up their

species.^

On account of existing errors it seemed useless, or even misleading

in some cases, to attempt a compilation of complete bibliographies of

the species concerned to indicate their geographic distribution. Con-

sequently, the bibliographic citations given here under each species

include only: (1) Prunary synonym.s; (2) references having a direct

bearing on the nomenclature; (3) readily available records based on

material examined by me; and (4) a few records that may be referred

to their proper species mth some assurance. The precise geographical

limits of nearly all the species or subspecies still remain to be de-

termined,
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DEFINITIONS AND METHODS OF STUDY »

The proper differentiation of the species of Hippocampus is difficult

at best. This difficulty is greatly increased by the lack of uniformity

in descriptions of the species by various authors. It becomes neces-

sary, therefore, to explain the methods of study and define the terms

used.

How to determine accurately the number oj trunk segments.—The
first important point to decide is a uniform method in the determina-

tion of the boundary line between the trunk and the tail, since the

number of segments in the trunk and to a lesser extent that of the tail

form specific characters of primary importance. The distinction

between trunk and tail is readily made after the integument is removed
and the exoskeleton uncovered (fig. 54). This is, of course, imprac-

ticable when identifying specimens. Externally the last trimk seg-

ment is readily determined by the fact that the ventrolateral ridge of

the trunk extends only to that segment. The last spur on that

ridge, or, where the spur is missing, the last intersection of the longi-

tudinal with the transverse ridge on the side, unmistakably marks the

last trunk segment. From that intersection a wingfike extension

converges with its fellow from the other side to the base of the anal

for the support of that fin, but this extension is usually covered by
thick integument and not visible externally. In practice the best

M^ay to count the trunk segments with absolute accuracy is to trace

the transverse ridge on the last segment from its lower point, as de-

' The reader will find it advantageous to study figure 54 in connection witli the discussion here of the

structure of some parts of the exoslieleton, which are of importance in classification.
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termined above, to the spur under the base of the dorsal fin, and count

the spurs or spines on the upper ridge, forward. Wliere the spurs or

spines fade out anteriorly, the transverse ridges on the back of the

segments in front of the dorsal fin always saliently mark their

segments,

Wliat appears on external examination to be the first trunk seg-

m.ent, the one bearing the pectoral, is a compound segment and is

composed of three meta meres, corresponding to the first three verte-

brae, according to Rauther.^" The posterior one of these three meta-

meres is readily identified b}'" having a spur on the upper longitudinal

ridge and a transverse ridge on the back, as in the following segments.

It was consequently included in the counts recorded in this study.

The more or less reduced elements of the anterior two metameres are

intimately fused with the third, and the three appear externally as a

single somewhat irregular segment, bearing the pectoral fin. This

compound segment was uniformly counted as one throughout this

stud}'', by including the spur or ridge of the third metamere with the

following ones, as stated. The anterior two metameres were not in-

cluded separately in the count, although their presence usually may be

detected externally by the two nuchal, more or less spurred, plates.

(The coronet may possibly represent a remnant of still another

primitive metamere.)

Figure 54.—Exoskeleton of Hippocampus hippocampus (after Rauther)

cor.: Coronet.

nu. pi.: Nuchal plate. The two nuchal plates on the mid-dorsal surface form parts of the reduced anterior

two segments, corresponding to the first two vertebrae, according to Rauther. These two segments

are intimately fused with the third. All three appear externally as one irregular segment, bearing

the pectoral fin, and were counted as one in this study.

tr. seg. 1: The first trunk segment as arbitrarily and uniformly adopted for the purpose of this study.

antp. tr. seg.: Antepenultimate trunk segment, showing the typical structure of a trunk segment as follows:

up. pi., upper plate; med. pL, median plate; I. I. pi., lower lateral plate; m. v. pL, midventral plate.

The first three plates are paired and the last is unpaired, a typical trunk segment thus being septangular

in cross section.

p. tr. seg.: Penultimate trunk segment. Note that this segment is septangular like the preceding, except

that the upper plate is pushed upward to occupy a position nearly in a line with the extra plates on the

following two segments. The penultimate trunk segment sometimes also has an extra plate and is

novemangular, depending on the species or on individual variation.

I. tr. seg.: Last trunk segment. This segment lacks the midventral plate and has an extra plate, ex. pL,

superimposed over that plate, which is the homologue of the upper plates of the preceding segments.

This segment is always octangular, except in zosterae, where it is often hexangular, and sometimes

asymmetrical in other species as an infrequent individual variation.

caud. seg. 1: First caudal segment. This is like the following segments except that it has an extra plate

on top, and is thus hexangular. The ab.sence of an extra plate on this segment is usually a specific

character, sometimes an individual variation.

cavd. seg. S: Second caudal segment, showing up. pi., upper plate, and t. pi., lower plate; both are paired,

and a typical caudal segment is quadrangular.

/ . sp.: Last spur on lower lateral ridge, unmistakably marking the last trunk segment externally and nearly

always present, except in occasional specimens having the last trunk segment asymmetrical; sometimes

obsolescent.

w,: Wing from lower plate of last trunk segment extending inwardly to meet its fellow from the opposite

side behind the anal fin.

•• Die Syngnathiden des Qolfes von Neapel. Fauna and Flora des Qolfes von Neapel, Monog. 36, 1925.
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As far as I can judge by current descriptions of seahorses, authors

generally count the first compound segment as one; but some writers

apparently include the first caudal segment in the count of the trunk

segments, although nearly all accounts are not clear regarding the

method of counting used by their authors. Where authors definitely

tp. seg.l.

medpi
up. pi-

a.ni:p. tp. seg:

fa

—

p. tp. seg".

i.tpseg.
ex.pL.

7^W cmd. sm. 1.

cdLud. seg. z.

up.pL

[See opposite page for description]
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include the first caudal segment and count the first compound segment

as one, the given count of the trunk segments should be reduced by
one to make it comparable with the uniform method adopted herein.

In occasional specimens the last trunk segment is incomplete, or it

would perhaps be more correct to state that it is asymmetrical, since

the ventrolateral ridge extends to that segment on one side only, that

ridge ending on the preceding segment on the opposite side. Conse-

quently, the counts on the opposite sides will differ by one, if the

method of countmg outlined here is followed. In such cases the in-

complete last segment is uniformly included in the count, and the

number of such variant specimens is listed in parentheses in the

diagnoses.

There is one possible important source of error in counting the

segments of the trunk as well as those of the tail. The transverse

ridge lies along the center of the segment and does not form the

boundary between two segments. The natural impulse is to take the

space between two transverse ridges to represent a "ring" or segment,

but when this method is followed the trunk may erroneously be

determined to have one segment less than the actual number.

How to determine the number of caudal segments.—The first caudal

segment differs in shape with the species. In most species it has three

spurs or points of intersection of transverse and longitudinal ridges,

and thus appears to be hexangular in cross sections, except as an

infrequent individual variation, while the following segments are

quadrangular. In one species nearly alwaj^s, and in the majority

of specimens of another species, the first caudal segment appears to

be quadrangular in cross section like the following segments. Bearing

this difference in mind, one m.ay determine accurately the number of

segments in the anterior part of the tail by counting the spurs on the

upper ridge, as in the case of the trunk. However, since the spurs

and ridges fade out more or less in the posterior part of the tail, an

accurate count of the entire number of tail segments by this method
is impossible. The method finally adopted for practical purposes

depends on a peculiarity of preserved specunens—a comparatively

deep transverse groove usually present on the ventral side, marking
the boundary between two segments. The posterior tail segments,

therefore, are determined most readily by counting the spaces between

the transverse grooves on the lower surface, starting with the last

segment and counting forward. The last two segments sometimes

have no groove between them, especially in tlie small species, and

should be examined with care. If what appears to be the last seg-

ment is considerably longer than the preceding one, it most likely

consists of two segments; but if subequal to, or shorter than, the pre-

ceding, it is most likely a single segment. This may be checked by
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flexing upward the end of the tail with the tip of a dissecting needle.

It is possible that if the fish were macerated and the last one or two

segments determined with absolute accuracy, the numbers would

difTer slightly from those given in this report. However, this is

manifestly impracticable, and the difference, if any, would be very

slight. In employing the method of counting here described, one

should also note that there is sometimes a transverse groove on the

center of many tail segments on the ventral side. Although sometimes

confusing, this groove is nearly always much shallower than the one

marking the boundary between the segments, and with a little practice

the distinction between the two sorts of grooves is readily made. The
grooves often disappear in the anterior part of the tail, but the trans-

verse ridges and spines, at the center of the segments, become promi-

nent anteriorly and aid in the accurate determination of the number

of anterior segments. \\'liere the grooves on the ventral side are indis-

tinct, the tail may be uncoiled and its lower side placed against a glass

slide. The pressure of the slide against the natural tendency of the

tail to recon brings out the boundaries between the segments on the

dorsal side with more or less prominence, and they may thus be

counted on that side.

Modification in structure of segments in region between trunk and

tail.—Special attention should be called here to some structural char-

acters of the species of Hippocampus that liitherto have received only

scant attention but that are of considerable importance in the proper

differentiation of the species in showing theh probable relationship

and in distmguishing the subgenera. I have reference to the modifi-

cation in the structure of the first caudal and last trunk segment;

sometmies the last two trunk segments are involved. The modifi-

cation of the first caudal segment was briefly referred to in the pre-

ceding paragraph in connection with the accurate determination of

the number of caudal segments. The modified nature of all the

segments in that region will now be discussed in greater detail.

We are concerned herein chiefly with the external structure of the

fish as seen without any dissection, for the practical purpose of dis-

tinguishing the species. For a detailed description of the minute

structure of the segments, the reader is referred to Rauiher " or to

Duncker.^^ However, the gross external structure may be better

understood when the detailed anatomy is considered. Briefl}', a

typical caudal segment consists of four plates, two dorsolateral and

two ventrolateral. Each plate consists of two wings bent at an angle

with a lengthwise ridge along the bend. Another, a transverse and

blunter ridge, occurs along the middle of the plate. Wlien joined the

four plates somewhat overlap, are loosely ankylosed by projecting

" Die Syngnathiden des Oolfes von Neapel, pp. 68-74, pi. 7, 1925.

"Syngnathideu-Studien. Mitth. Naturh. Mus. Hamburg, vol. 25, pp. 18-20, 1908.
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irregularities of surface, and are tied together by connective tissue and

the sldn and thus form a segment. The plates of each segment also

overlap with those of the adjacent segments to form one continuous

ridged exoskeleton. A typical tail segment is thus quadrangular. A
typical trunk segment, in addition to the four plates just described,

has an irregularly oblong or elongate plate interpolated on the side

between the dorsolateral and ventrolateral plates, and another,

unpaired, rouglil}^ trough-shaped plate is interpolated between the

two ventrolateral plates. The midventral plate is absent on the last

trunk segment. The longituduial ridges on the series of interpolated

plates on the side form the lateral ridge of the trunk, while the scries

of troughlike plates forms the midventral ridge. The trunk thus

typically has three ridges on each side and one midventral ridge, the

latter extending only to the penultimate segment. A typical trunk

segment is thus septangular.

The fact that the midventral ridge does not extend to the last

trunk segment causes that segment to assume a different shape from

the preceding one, but the chief cause of the modifications of the seg-

ments in the region where the tail and trunk meet is the structure of

the base of the dorsal fin, which is on a more or less raised platform.

The elevation is caused partly by one or more extra plates present

there, forming a support for the dorsal. The number of extra plates

and their positions differ with the species. The presence of these

plates results in certain changes in the external appearance of that

region, which are next described.

As already noted, a typical caudal segment is quadrangular. In

most species the first caudal segment normally has an extra plate

and is thus hexangular, with few individual variants; in one species,

regulus, the first caudal segment nearly always lacks the extra plate

and is normally quadrangular like the following segments; while in

another species, 2osterae, it is usually quadrangular but often hex-

angular, the frequency of the hexangulate condition depending on

the local population of that species.

The last trunk segment nearly always bears an extra plate on top

for the support of the dorsal in the species described here, and this,

together with the lack of tlie midventral ridge, causes it to be normally

octangular, with one exception, zosterae, in which it often lacks the

extra, plate and is then hexangular. The penultimate trunk segment

usually lacks an extra plate, but it has a midventral ridge and is

consequently normally septangular, like the segments preceding it.

Sometimes, however, it has an extra plate and is then novemangular.

The novemangular penultimate trunk segment is present as an indi-

vidual variation with greater or lesser frequency in nearly all the

species examined, becomes nearly the dominant condition in ivgens,

and is normal in the subgenus Alacleayina.
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Besides the difference in the number of angles, the extra plates to a

pronounced extent also cause another effect, namely, the relation

between the upper ridge of the tail and that of the trunk. The extra

plates occupy a position above the upper plates of the tail segments.

The longitudinal ridge formed by the extra plates is, however, con-

tinuous or nearly so with the upper ridge of the trunk. This effect is

caused by one or two of the upper plates of the trunk being pushed
upward to form a continuous ridge with the extra plates. For in-

stance, if the extra plates are present on the first caudal and last

trunk segments—this being the usual condition in the subgenus

Hippocampus—the penultimate trunk segment has the position of the

upper plate raised to form a nearly continuous ridge with that of the

extra plates. On account of the presence of extra plates, the upper

ridge of the trunks is raised sharply above and overlaps that of the

tail. The tail ridge is continuous, or very nearly so, with that ridge

on the last one or two trunk segments, w^iich is immediately below

the ridge formed by the extra plates. Consequently, the number of

segments on which the two ridges overlap corresponds to the number
of extra plates under the base of the dorsal.

It is now evident that the modification of the structure may be

described in three different ways: (1) By the number of angles in each

of the modified segments; (2) by the number of segments on which the

two upper ridges overlap and the position of those segments; and (3)

by the number of extra plates and their position. No matter what
form of descriptive statement is chosen, it is to be remembered that

it refers to the same fundamental structure, namely, the presence of

extra plates, their number, and position. In the diagnoses that follow

under each species, the variation is described first with reference to

the number of angles in each modified segment, and statements are

added in regard to the extra plates and the overlap of the upper ridges

of the tail and trunk. All three forms of the statement, however,

refer to the same fundamental structure, which is of considerable

importance in classification.

Sometimes, as an individual variation, a segment may have an

extra plate on top on one side only. For instance, in a species in which

the first caudal segment is normally hexangular, an individual fish

may lack the extra plate on one side only. Such a segment is here-

after designated as incompletely hexangular, octangular, or novem-
angular, as the case may be. While such a designation, literally

speaking, is incorrect, it yet describes the fundamental condition and

variation of the structure.

Proportional measurements.—The adoption of a uniform system in

taking some of the measurements is especially important in the sea-

horses, since these fishes assume an infinite variety of forms, on

account of the flexibility of the tail and the "throat" region. In
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taking the measurements for this study, the tail was straightened

by pressure. When the tail was much coiled and contracted it

was sometimes necessary to exert considerable force to straighten

and hold it in place. No attempt was made to straighten the trunk.

The head was bent either upward or downward, as necessary, until

its lower profile assumed a position perpendicular to the tail. With the

fish held in this position, the length is taken to be the distance from

the tip of the tail to the tip of the coronet; the tail is the distance

between its tip to the median, lateral point on the boundary between

the last trunk and the first tail segment, as defined above; wliile the

trunk is the distance from the latter point to the upper margin of the

gill opening. The depth is that of the deepest segment, usually the

one on which the origin of the dorsal is situated, or the one immedi-

ately before or behind, this being in front of the brood pouch, and

consequently the measurement of males having that structure much
developed is fairly comparable with all other specimens. The depth

is taken between the lowest points on the upper and the midventra,l

ridge, the spines not included. The head is measured from the tip

of the snout to the dorsal margin of the gill opening; the postorbital

from the latter point to the posterior margin of the orbit; the snout

from its anterior margin, on the midline, to the anterior margin of

the orbit; the orbit between opposite points on its bony margin v.hich

is usually indicated as a slight keel but often quite indistinct (this

measurement, therefore, is not susceptible of a high degree of accu-

racy). Since the fish is more or less contractible or distensible along

its longitudinal axis, the length of the tail, the trunk, and the total

length used as a standard of comparison will vary somewhat wdth the

state of the specimen at the time of its preservation, and also with

the state of preservation. Tliis inaccuracy is inherent in the subject

matter and cannot be avoided. However, if the same method is

followed throughout, the figures are comparable, especially if they

are based on numbers of specimens. All measurements are expressed

as a percentage of the length.

The methods of counting the segments and taking the measure-

ments are explained in detail, because it is absolutely essential to

follow a uniform system; otherwise descriptions of seahorses are not

of much value in the identification and distinction of the species. For

instance, the trunk segments in a given species may be recorded

either as 11 or 12, depending on the method of counting, as noted.

Since the predominant difference of one segment is usually a good

specific character, the necessity for care and uniformit}^ of method
is evident. All measurements recorded here were made Vvdth a

vernier caliper.
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In taking measurements, and also in counting the caudal segments,

it is important to note whether the tail is broken off at the tip. Some-
times one or more caudal segments have been broken off at the tip.

Usuali}^ a broken tail may be discerned readily, but in infrequent

cases it has been almost perfectly regenerated and may be detected

only by close scrutiny, by the unnatural stumpy appearance of the

tip of the tail. In such cases proportional measurements, with the

length used as the standard, are evidently of no value or may be

even misleading. Consequently, measurements and the caudal

segment count of such specimens have been omitted from the data

here presented.

Fi7i rays.—An absolutely accurate count of rays in the dorsal and
pectoral fins is essential, but this count is not likely to vary with

different observers. Sometimes the last two, and less often the first

two, dorsal rays are closely approximated. For this study such rays

were enumerated separately. The pectoral rays were always enu-

merated on the right side, unless the fin was broken on that side, and

no account was taken of any occasional probable differences in the

numbers of both sides.

DIFFERENCES DUE TO SEX AND AGE

In studying seahorses it is very important to take account of the

size and sex of the specimens, especially when one attempts to estab-

lish a new species. In general, younger fish of either sex differ from

older individuals in having better-developed tubercles or spines, a

liigher coronet, a longer snout, and a slenderer trunk. The tail is

somewhat shorter and the trunk longer, but these two differences

are not so well marked as the preceding ones. The females differ

from the males in the same way as the young of either sex differ from

grown specimens, but the differences between the sexes are generally

not so pronounced as those due to size. A study of tables 2 and 3

(pp. 531-533) shows these differences to hold, except in a few cases

possibly due to the small number of specimens measured, in con-

sequence of which extreme variants are likely to have a greater effect

on the averages. The exceptions may also be due to the sexes not

having been completely separated, as hereafter discussed, or to the

inherent difficulty of taking very acciirate measurements of seahorses.

Three of these differences—the relative development of the tuber-

cles, the length of the snout, and the depth of the trunk—are also of

importance in separating some of the species. It is evident, therefore,

that size especially must be considered when identifying and dis-

tinguishing seahorses. It is also of considerable, though lesser, im-

portance to compare specimens of the same sex.
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The sexes may be distinguished in most species by the presence of

a brood pouch in the male. Young males have at least the rudiments

of a brood pouch indicated by an elliptical fold of sldn or sometimes

by an elUptical pigmented area on the underside of the anterior caudal

segments, later developing into a brood pouch. The rudimentary

brood pouch appears when the fish is quite small, the size probably

depending on the species, at about 40 mm in hudsonius.

The brood-pouch criterion was used to separate the sexes and segre-

gate the measurements presented in tables 2 and 3. This sex dis-

tinction does not always hold, since Kauther '^ found that the majority

of the females of brevirostris (= hippocampus) and a fair percentage of

the females of guitulatus also have the brood pouch developed, at

least in rudimentary form. The sex in europaeus as well probably

cannot be distinguished readily by the development of the brood

pouch (see p. 550). It yet remains to be determined to what extent,

if any, this condition occurs in other species. On account of the

failure of this criterion to distinguish the sexes in all cases, it would

have been desirable to separate the sexes more definitely by a his-

tological examination of the gonads. However, by a close inspec-

tion of my rough data, I concluded that the probable greater accuracy

to be attained by such an examination would result merely in showdng

a somewhat greater divergence or, in most cases, a lesser degree of

intergradation of average differences. It seems evident also that no

absolute distinction between the sexes may be made on the basis of

proportional measurements. Since the available material, when
sorted according to sex, size, and locahty, is not sufficient for satis-

factory statistical studies anyway, it was not deemed expedient to

spend more time on histological studies of the gonads for the mere

purpose of showing more accurately the average differences between

the sexes, or drawing more finely the lines of distinction between the

species.

It is significant that in nearly every sj^ecies in which a fair number of

specimens were exaixdned the largest individual had a brood pouch.

This would indicate that in seahorses the male attains the larger size.^*

FILAMENTS AND OTHER APPENDAGES OF THE SKIN

The use of the presence or absence of filaments in specimens of

seahorses as a character in classification has caused considerable con-

fusion in the systematics of Hippocampus and has resulted in some
unnecessary synonyms.

Specimens of seahorses are found now and then that have a pro-

fusion of long and branched filaments (see fig. 64). This character

" Die Syngnathiden des Oolfos von Neapel, pp. 212-213, 1925.

'* Gill, Proc. U. S. Nat. Mus., vol. 28, p. 809, 1905, states that the male is somewhat smaller than the

female.
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gives tliem such a strildng appearance that it is hard to conceive

of it as not being of importance in classification. Some species,

indeed, have been based in large part on this character, as ramulosus

(p, 518) and kincaidi (p. 569). My study has shown unmistakably,

however, that among seahorses this character is largely due to individual

variation, a conclusion to which other investigators arrived at pre-

viously (see p. 518 for definite examples cited). To some extent it is

an age character—that is, filaments are oftener present in the smaller

size groups, at least in the specimens examined; but in either young
or full-grown specimens they may be indiscriminately present or

absent. To a certain limited extent it possibly is a species character

in the sense that in some species specimens with filaments or with a

profusion of filaments apparently are oftener present, while in other

species specimens mth filaments are comparatively infrequent or the

number of filaments, when present, is few. However, this slight

specific difference may be discerned only after the species have been

separated by other means. Taken by itself this character is of little

value in classification. Indeed, in the manner in which it has been

used, it has had a rather negative value.

In the species I examined, filaments on the tubercles as an individual

variation were found in all except H. europaeus, but the eight available

specimens of this species are in indifferent condition. In hildehrandi

and obtusus there are a few short chunky appendages instead of

slender filaments, and such appendages were observed in occasional

specimens of other species also. As a result of my studies of the

seahorses and a consideration of descriptions and figures in the litera-

ture, it is evident that the presence or absence of filaments or other

appendages on the tubercles is highly variable. They are probably

present in all or nearly all the species, in some specimens at least.

In addition to the filaments or fleshy appendages on the tubercles,

seahorses are often found with pimplelike excrescences scattered over

the skin, or with many very short filaments on the surface of the

skin. These structures apparently also differ with age, with the

individual, and to a limited extent with the species, in the same
manner as do the filaments on the tubercles. The apparent develop-

ment of these small excrescences probably depends also on the state of

preservation of the specimens. (See further discussion under the

account of hudsonius, p. 555.)

GEOGRAPHICAL DISTRIBUTION

In regard to the geograpliical distribution of the seahorses, Giin-

ther '^ makes the follo\ving statement: "They are pelagic fishes wliich

IB Catalogue of the fishes of the British Museum, vol. 8, p. 198, 1870.
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attach themselves to seaweed or other floating substances, and are

liable to be carried by currents to great distances. Consequently,

some species are spread over different parts of the globe, like Anten-

narius, a genus the geograpliical distribution of which nearl}^ coin-

cides with that of Hippocampus." Though tliis may be true of the

geographical distribution of Antennarius or some of the species of

Hippocampus, it certainly does not apply to some of the species

discussed herein. On the contrary, two species of which a fair

amount of material is available, hudsonius and zosterae, are shown

here to tend to break up into distinct populations, which may be

separated by the ordinary statistical methods. These stocks are

found to occupy rather circumscribed geographical areas. Thus,

the populations of the subspecies hudsonius from Chesapeake Bay
and northward, from North and South Carolina, and from Mississippi

to Texas show average and statistically measurable differences.

This is also true regarding the populations of zosterae from Pensacola,

Captiva Pass, and Key West. (Tliis subject is discussed at greater

length under the respective species.) The tendency to break up into

distinct stocks within comparatively circumscribed geograpliical areas

is evidently a necessary consequence of the relative immobility of the

seahorse, which is a very feeble swimmer and probably spends its

life attached to seaweed in the vicinity where it was hatched.

Specimens of various species are sometimes pelagic and are often

taken in surface towdngs, but such definitely pelagic specunens as I

came across were immature or sexually undeveloped (p. 556). In

view of the fairly distinctive character of populations inhabiting

certain regions witliin the range of their species, it seems evident

that the few pelagic specimens that may be carried outside of their

range by waves and currents are not able to establish themselves,

grow to maturity, and reproduce in the region of their unmigration.

To the erroneous idea in regard to the geograpliical distribution of

seahorses evidently is to be ascribed, in part, the chaotic state in

wliich the systematics of Hippocampus is now found. Because of

the failure of authors in many cases to distinguish their specimens

properly, the geographical distribution of species and subspecies is

mostly unknown. The geograpliical range, as far as known or as

indicated by material examined, is presented under each species or

subspecies.

UNCERTAIN SPECIMENS

In an extensive study of variation among the species comprising a

genus, some extreme variants may be found that cannot be referred

to their proper species with certainty, WTiile such specimens usually

are comparatively few, they are of extreme interest and importance.
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In a way they offer a challenge to the correctness of the author's con-

clusions. In view of the variability shown by the species and sub-

species of seahorses, their near approach to one another, and their

frequent overlapping, it is no wonder that there arc some uncertain

specimens. What is more surprising is that they proved to be com-
paratively few. Full-grown or nearly full-grown seahorses usually

have a typical structure, color, or appearance, wliich in combination

with the correlation of the counts and measurements of the specific

characters makes it possible, with a fair degree of assurance, to refer

the bulk of them to their proper species even without a previous

knowledge of the locality of capture. The identification of the rest

of the specimens, those that are not entirely typical, is aided hj a

knowledge of the locality of capture, after the knowTi geographical

distribution of the species and subspecies is taken into account. In

the present study there were only three specimens of which the iden-

tification was doubtful. Each one of these is discussed separately

after the account of the species or subspecies to which it is referred

(pp. 542, 546, and 572).

NOMENCLATURE

There is an utter state of chaos in the literature in regard to the

use of names for some very common species of seahorses in various

parts of the world. This confusion, aside from the difficulty of dis-

tinguishing the species, may be traced in a large measure to Cuvier's

introduction of three new names for seahorses without giving ade-

quate accounts, having based those names largely on some crude

figures previously published by Willughby; and, more particularly,

to Cuvier's as well as later authors' neglect of previous binomial

writers. Another fruitful source of confusion is that the first bino-

mial name used by Linnaeus for seahorses was evidently applied to

a composite of more than one species. In order to fix firm.Iy the

nomenclature of the species with which this report is concerned, a

review of the pertinent literature is given. Since the nomenclatorial

status of more than one species sometunes depends on a considera-

tion of the same publications, the discussion is given here together

for the several species, and the conclusions arrived at as a result of

the review are pointed out again under each species concerned.

Only v/orks having a direct bearing on the nomenclature are discussed

in chronological order.

Linnaeus ^^ described a species of seahorse, naming it Syngnaihus

hippocampus. The work in which it was described is the starting

point of zoological nomenclature, according to the International

Code, and his name must be used for some species, if identifiable

»«Systema naturae, ed. 10, p. 338, 1758.

73864—37 2
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at all. The question is, which species? Linnaeus' description of

S. Mpi^ocampus is as follows: "Pinna caudae nulla, corpore septem-

angulato tuberculato, cauda quadrangulata. D. 20. P. 18. . . .

Art. gen. 1 syn. 1. Syngnathus corpore quadrangulo, pinna caudae

carens. D. 35 . . . Habitat in Pelago. Laminae corporis trunci 17,

caudae 45."

This account is largely generic and undoubtedly includes more

than one species, since some of the characters belong to widely

separated and unrelated species. For instance, no species of sea-

horse now loiown has a combination of 20 dorsal rays and 45 caudal

segments, although each one of those counts may be present in one

species or another. Evidcntl}^ Linnaeus intended to include all sea-

horses in one species. At any rate his description, including the

given locality, applies to more than one species. Consequently, on

the basis of the original account, Syngnathus hippocampus Linnaeus

represents a composite of more than one species, and it remains to

be seen how later authors restricted the use of the specific name
hippocamjms.

Binomial authors immediately following Linnaeus generally con-

tinued to treat the seahorses as a single, species. What is probably

the best of these earlier accounts is that of Bloch ^^ under the name of

Syngnathus hippocampus. His figure shows a long snout and the spines

on the trunk and tail well developed and is a fairly good representation

of the common long-snouted Mediterranean seahorse, the species

later named H. guttulatus by Cuvier. Of the three common European

species the figure would apply more nearly to that species. Also, at

least part of Bloch's material evidently came from the Mediterranean.

However, Bloch cannot be said to have restricted the use of the spe-

cific name hippocampus, as is indicated by his statement:
"* * * Dieser Fiscli wird haufig an den Ufern des Mittelland-

ischen Meeres, besonders zu Pozzuli, Neapel, in Frankreich bei Mar-

seille, im Nordmeere, und in Indien in der Strasse Sunda angctroffen

* * *
. Ray, der aus demselben unrichtig vier besondere Gattun-

gen gemacht, hat unstreitig den Klein verleitet, drei Nebengattungen

anzunehmcn: den die Fasern, die etwas mehr hervorstehendcn

Hocker und die tiefern Einschnitte zwischen den Scliildern sind nur

Zufiille, die vom Alter, oder der Verschiedenheit des Geschlechts

herriihren."

\Miile the variable characters enumerated by Bloch depend, as he

stated, on sex and age, they also differ with the species. At any rate,

his remarks as quoted, as well as the geographical distribution he

gives, clearly show that he regarded all seahorses as belonging to one

species,

>7 Naturgeschichte der ausiandischen Fische, pt 1, p. 7, pi. 109, fig. 2, 178fi. The quotation here is from the

8vo. ed.
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The next writer we have to consider is Rafinesque/^ whose account

is as follows:

"XIX G. Hippocampus—Un ala dorsale, un ala anale, nessuna

caudale.—Oss. II curioso Syngnathus hippocampus compone questo

genere insieme col S. tetragorius in opposizione del quale lo chamero
H. heptagonus."

Having established the genus Hippocampus, he substituted the name
H. heptagonus for iS'. hippocampus, and this species is the type of

his genus by tautonymy. The S. tetragonus he mentions is evidently

Gmelin's species, which is now regarded as a synonym of Syngnathoides

or Gastrotokeus biaculeatus (Bloch).^^ In regard to Rafinesque's

restriction of the specific nam^e hippocampus, two interpretations are

possible: (1) Having listed the Sicilian seahorses as H. heptagonus,

he restricted the specific name hippocampus for which it w^as a sub-

stitute to a Mediterranean species; or (2) like his predecessors he

regarded the seahorses proper, the fishes now generally placed in the

genus Hippocampus, as belonging to one species and did not in any

way restrict the use of the specific name hippocampus. Since Rafin-

esque does not give an adequate account of the species, this question

remains unanswered. To settle the problem of nomenclature,

however, this question need not be answered, since Leach a Httle later

more definitely restricted the specifixC name hippocampus to a Mediter-

ranean species.

Another author whose work appeared in the same year as that of

Rafinesque and has a bearing on the nomenclature of the seahorses is

George Perry. ^'^ This work was neglected by subsequent writers,

although it is superior to som.e publications that appeared contem-

poraneously. An account of it is given by Gregory M. Mathews and
Tom Iredale,^^ who list four extant copies known to them. According

to them. Perry's Arcana was issued serially as a monthly periodical,

and the separate numbers were bound together in book form having a

common title page, dated 1811. The library of the United States

National Museum has an incomplete copy, which I examuied ; it has a

written copy, but not the original, of the title page. It consists of

colored plates and descriptive matter without any page or plate num-
bers, but the plates bear dates.

Two places in Perry's Arcana are to be considered in connection with

the nomenclature of Hippocampus. The first is a plate dated May 1,

1810. The accompanying letter press is headed: "Genus—Syngna-

thus, or Hippocampus/5'2>6C2e.s—Foliatus." The heading is followed

by an account of a single species, which is apparently the same as the

"* Caratteri di alcuni nuovi generi e nuove specie di animali e piante della Sicilia, p. 18. ISIO.

" See Weber and Beaufort, The fishes of the Indo-Australian Archipelago, vol. 4, p. 39, 1922.

'1 Arcana; or The museum of natural history . . . , 1810. I am indebted to Dr. George S. Myers and
Austin H. Clark for callingmy attention to this publication.

2' Victorian Nat;, vol. 29, no. 1, 1912.
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Syngnathus foliatus of Shaw.^^ This species is now usually placed in

the genus PhyllojJteryx Swainson,

Wliile Perry doubtfully erects his genus Hippocampus, it is probably

sufficient to satisfy the requirements of the code. He evident!}^

established his Hippocampus independently of Rafinesque, and the

names as used by the two refer to two distinct genera by the appli-

cation of the rules of nomenclature now in force. Perry's Hippo-

campus is monotypic and is based on S. foliatus Shaw, which is now
considered to be generically distmct from S. hippocampus Linnaeus,

the genotype of Rafinesque's genus Hippocampus. Since both

authors published in the same year, 1810, the question comes up
as to whose name has priority. Perry's plate is dated May 1, and
this may be taken as the actual date of publication, although this

may not be so, according to our present ideas as to what constitutes

"publication." Rafinesque's work does not give the date on the

title page any more specific than 1810, while his dedication is dated

April 1, 1810. It is therefore possible that Rafinesque's work was
published before Perry's, although this is uncertain. In any case

there is room for reasonable doubt, and the actual date of publica-

tion, in a technical sense, of either work may never be determined

with certainty. In a doubtful case such as this, current and well-

established usage should be followed. Rafinesque's work, therefore,

is assumed to have priority, and the generic name Hippocampus is

here used in the same sense as it has almost universally been em-
ployed by systematists.

Even if it were definitely proved that Perry's work has priority,

it would still be most desirable to continue the use of the name
Hippocampus for the seahorses. I'his clearly is a case where to

follow the law of priority would cause more confusion than to follow

general usage. Indeed, it would be notliing short of the ridiculous

to replace a name that has been used by nearly all authors, including

some pre-Linnaean writers, and to substitute another name for it

because of the discovery of an old neglected publication of wliich

only a few copies are in existence. Even Perry liimself placed the

seahorses proper in his genus Hippocampus, but his first monotypic
use of that name may have to be applied to a difi'erent genus accord-

ing to the rules.

The other place in Perry's Arcana to be considered is a plate of a

seahorse dated December 1, 1810. The accompanying letter press

is headed: "Genus—Syngnathus; or. Hippocampus/ Species Erectus."

The locality is given as "native of the American seas, and of the

coasts adjacent to Mexico and the West Indies." Perry does not

state whether he describes a new species or substitutes the specific

« General zoology or systematic natural history . . . , vol. 5, p. 456, pi. 180, 1804.
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name eredus for S. hippocampus Linnaeus to avoid tautonymy.
Since he gives no reference to Linnaeus and since the locahty given

by Perry is different from that given by Linnaeus for his S. hippo-

campus, we have to assume that he intended here to describe another

species of the genus Hippocampus as understood by him; and Perry

cannot be said to have definitely restricted the specific name hippo-

campus of Linnaeus. Perry's account of his erectus, in the figure,

the inadequate description, and the locahty, agrees most nearly with

the seahorse here recognized as punctulatus, but this is not at all

certain, and the name erectus is here doubtfully placed in the syn-

onymy of punctulatus (see remarks on p. 566).

Leach -^ quite definitely restricted the use of the specific name
hippocampus. This author evidently established the genus Hippo-
campus independently, since he refers neither to Rafinesque nor to

Perry. Leach splits up the seahorses proper, apparently being the

first binomial and post-Linnaean writer to do so in a single issue

of a publication, into three species: (1) H. trimaculatus, a new species,

which he states to be "very abundant in the Indian and Cliinese

seas"; (2) H. antiquorum from the Mediterranean; and (3) H. ramu-
losus, a new species described from material in the "Mus. Britain."

without any definite locality. Leach's account of H. antiquorum is

as follows:

"H. corpore angulis subtuberculatus; crista rugosa; oculis superne

gulaque utrinque tuberculo obtuso armatis. / Syngnathus Hippo-
campus. Auctorum. / Habitat in mari Mediterraneo, a Dom Risso

optime descriptus. / Common Hippocampus. / Angles of body slightly

tuberculated; crest rough; eyes above and throat on each side armed
Vvdth an obtuse tubercle. / Inhabits the Mediterranean sea, and is

well known under the titles. Sea-horse, or Cheval-marin."

Leach, having established the genus Hippocampus, evidently sub-

stituted the name H. antiquorum for S. hippocampus to avoid tauton-

ymy ; and having split up the seahorses into three species he restricted

the specific name hippocampus, for which he substituted antiquorum,

to a seahorse occurring in the Mediterranean. We know now, how-
ever, that there are two common and distinct species of seahorses

on the northern coast of the Mediterranean, one with a short snout

and blunt tubercles and the other with a longer snout and pointed

and better-developed tubercles, and the question then comes up as

to which species of tlie two the name hippocampus is to be applied.

Leach gives under his antiquorum "angles of body slightly tubercu-

lated", while for his ramulosus he gives "angles of body tubercu-

lated." Since he paid due attention to that character, the name
antiquorum was based on the Mediterranean species having nearly

M The zoological miscellany, vol. 1, pp. 103-105, 1814.
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obsolescent tubercles and a short snout. Linnaeus' name hippo-

campus, for which antiquorum was a substitute, must therefore also be

used for the common short-snouted Mediterranean species.

Leach's ramulosus, from an unknown locality, apparently is based

largely on the presence of many rather long, branched filaments.

The original account may apply to several species. For instance,

some younger specimens of hudsonius and punctulatus that I have

examined approach closely the figure of ramulosus in the nature of

the development of their filaments. Rauther ^^ figures a specimen of

H. hippocampus having quite a number of branched filaments, and

one of guttulatus ^^ having many rather long though simple filaments.

I also found filaments present in variable numbers in all species of

which well-preserved specimens were available, and this is probably

true of all species of Hippocampus (p. 511).

It is evident that ramulosus cannot be distinguished definitely on

the basis of the original account, and the difficulty of its final deter-

mination is increased by the absence of a definite locality record.

Risso cites Leach's species 3, or ramulosus, in the s5mon3'my of his anti-

quus, which, in turn, is a synonym of hippocampus (see p. 521), but

this action does not seem to be well taken. The original figure of

ramulosus shows a rather deep body, more as in hippocampus, but

the tubercles are distinctly higher than in hippocampus and more
nearly resemble those of guttulatus. The depth, and length of the

snout, would also not absolutely preclude it from being a guttulatus.

Rauther (see preceding paragraph) figures a specimen of guttulatus

having filaments nearly to the same extent as shown on the figure of

ramulosus, although in Rauther's fish the filaments were not branched.

When the original account of ramulosus is considered in connection

with the specific characters of the common European species as estab-

lished here, the probabilities favor the conclusion that ramulosus

was based on a specimen of guttulatus, and Leach's name is here

placed in the synonymy of guttulatus. This action should be consid-

ered final, unless, of course, a restudy of the type should prove other-

wise ; the question must be left open for those who may have a chance

to reexamine the original specimen.

The third species established by Leach, trimaculatus , falls outside

the scope of this paper.

The next author whose work has a bearing on the nomenclature of

the seahorses is Cuvier,^^ who also established Hippocampus, as a

subgenus, possibly again independently, since he does not refer that

name to any pre\'ious author. After describing his subgenus, he

states:

" Die Syngnathiden des Qolfes von Neapel, pi. 16, fig. 173, 1925.

» Ibid., pi. 2, fig. 12.

w Le rfigne animal. . ., vol. 2, p. 157, 1817.
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"II s'en trouve dans nos mers une espece a museau plus court,

pointillee de blanc. {Syng. hippocampus L.) Bl. 109, fig. 3. Et une

autre a museau plus long, Will. I. 25, f. 4, qui n'ont toutes deux que

quelques filaments sur le museau et sur le corps."

Cuvier thus differentiates two species in "nos mers", correctly

giving one striking character that distinguishes them. For one he

cites the name Syngnathus hippocampus, but leaves the other un-

named. (This was later named by Schinz.)

We must digress here from the regular clu'onological arrangement

of this review and turn briefly to Willughby." This author is pre-

Linnaean and largely nonbinomial, and his work need not be consid-

ered by itself. In the preceding quotation, however, Cuvier cites one

of Willughby's figures, and this account by Cuvier later formed the

basis of Schinz's longirostris. Also, Cuvier still later established three

species citing Willughby's three figures, one for each of his species.

The accounts of these two post-Linnaean authors are very inade-

quate, and in order to dispose of their names properly a consideration

of Willughby's account becomes important.

The section in Willughby's book dealing with the seahorses is

headed: "Hippocampus Rondeletii & aliorum. .
." No other

species is mentioned by name in the letter-press account, which is

largely generic and insufficient to distinguish separate species. His

work also includes a plate containing, among others, three crude

figures of supposedly distinct species of seahorses. Figure 3 is

labeled "H Rond.", while figures 4 and 5 are named polynomially,

but the alleged specific characters implied in these polynomial desig-

nations are insufficient to distinguish the species. Figure 3 shows

a short snout and is probably a poor representation of the common
short-snouted Mediterranean species. Figure 5 shows a medium
long snout, while figure 4 shows a notably long snout, but neither

figure is definitely recognizable. As to locaUties, for figure 5 "India

Ocidentalis [sic]" is given on the plate after the polynomial desig-

nation. No locahties are given on the plate for the other two figures.

In his letter-press account the only localities he mentions are Mediter-

ranean, and his intention apparently was for figures 3 and 4 to repre-

sent Mediterranean species, but this is not altogether certain. Since

a knowledge of the locality to be assigned to figure 4 is of importance

in disposing of the names later based on that figure, it may be noted

that Cuvier first cited (see above) that figure under a species from "nos

mers", which he characterized but did not name. Whatever Wil-

lughby's intention was, this citation by Cuvier evidently restricted

Willughby's figure 4 to a French species,

" Historia piscium . . ., pp. 157-158, tab. I 25, figs. 3-5, 1686.
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To return to the chronological arrangement of the post-Linnaean

authors, we next take up Schinz.^'^ The account of the seahorses

by this author, wliich was neglected by most later \mters, is as

follows, in full:

"Das Seepfcrdchen, Hyppocampus brevirostris./Syngnath. hip-

pocampus. Bl. 109. F. 3./Der Rumpf sieben, der Schwanz viereckig,

der Riissel vollkommen walzenformig, weiss punktirt. Im Mittelmeer

und andern Meeren**)." In a footnote, as indicated, he adds,

"**Hyppocamp. longirostris. Will. I. 25. F. 4. Beide arten haben

nur einige Muskelfasern am Korper."

Evidently Scliinz merely supplied names to the two species found

in "nos mers", as difierentiated by Cuvier (1817), although the local-

ity Schinz gives is somewhat different from that given by Cuvier,

"Mittelmeer und andern Meeren" instead of "nos mers." There is

no question as to the disposition of Schinz 's name brevirostris . Since

he cites S. hippocampus in the synonymy of that species, he evidently

substituted brevirostris for hippocampus to avoid tautonymy. There-

fore, Schinz's bretirostris must be suppressed as a synonym of hip-

pocampus. The latter name is thus restricted by Schinz to a short-

snouted species, and since it was previously restricted by Leach to a

Mediterranean species, it must be used for the common short-snouted

Mediterranean seahorse, a conclusion to which we previously arrived

(p. 518).

There may be some question as to the disposition of the name
longirostris. Did Scliinz intend to apply the locality "Mittelmeer

und andern Meeren" to brevirostris only, or to longirostris as well?

And if the latter is answered affirmatively, did Scliinz intend to

include all long-snouted seahorses in one species, or to apply longi-

rostris only to those found in French waters? It is futile, however, to

speculate now regarding his intention. The question must be de-

termined by the available evidence. Schinz's work is virtually a

translation, or at least a rendering closely following that of Cuvier

(1817), including the account of the seahorses, with the exception

noted in the preceding paragraph. The chief characters that Cuvier

used to distinguish his two species are now employed by Schinz to

coin the Latin names of those species. Schinz, as well as Cuvier,

cites Willughby's figure 4, and that figure, outside the structural

character implied in Schinz's name, is practically the sole basis of

liis longirostris. Schinz's account, therefore, is virtually based on

that of Cuvier, and the name longirostris must be applied to a species

from "nos mers" or to a long-snouted seahorse occurring in French

waters. It will be shown hereafter that the long-snouted seahorses

on the coasts of France consist of two subspecies, one in the Atlantic

and another in the Mediterranean, and it becomes necessary further

" Das Thierreich von Cuvier, vol. 2, p. 262, 1822.
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to restrict Schinz's longirostris. As far as I loiow this was not done

by any previous author, and the name longirostris, therefore, is here

formally restricted to a seahorse from the Mediterranean.

Kisso -^ described two species of seahorses, H. antiquus and H.

rosaceus. The descriptions are evidently erroneous in some important

particulars, somewhat conflicting in their statements when compared

with specimens of the common species, and he apparently relied on

the color to a large extent to distinguish the species. A comparison

of his two descriptions, however, allows the identification of Risso's

species with some measure of confidence. For the first-named species

he states: "Angulis subtuberculatis; * * * la queue presente

quatre faces longitudinales avec quartre rangees d'anneaux ornes

d'une houppe de filaments delies ; la tete est grande, le museau etroit

* * * couleur generale d'un vert obscur varie de teintes brunes";

while for the second species he states, "la tete est plus grosse, le

museau un peu plus large * * * sa surface est d'un beau rose

tendre, pointillee de blanc et d'azur* * *." A comparison with

the two common Mediterranean species will show that these state-

ments give a fair although incomplete characterization by which the

two species may be distinguished. Therefore, as far as the original

accounts are concerned, antiquus becomes a synonym of hippocampus,

and rosaceus has been anticipated by longirostris Schinz. The rose

color, which Risso describes for his rosaceus, is a certain color phase

sometimes found in either species, according to R.auther,^*'

As mentioned, Risso's statements are rather conflicting, as when
he describes antiquus in his Latin diagnosis as having "angulis sub-

tuberculatis", and farther on, in the description, states, "le corps

* * * ceint de treize anneaux garnis de tubercules pointus."

As far as the adults are concerned the presence of pointed tubercles

would apply more nearly to the long-snouted species, but also to

young specimens of the other species, H. hippocampus, and Risso

may have drawn that statement from young fish. It is also quite

possible that he did not properly separate his material, having relied

on color to a large extent, and that his antiquus is a composite of two

species, but on the basis of the original descriptions the best dispo-

sition of his two names is as indicated. In any case, the disposition

of his names does not affect the nomenclature and merely relates to

the proper segregation of the synonymy, since Risso has been anti-

cipated and earlier names are available for both common Mediter-

ranean species.

Cuvier ^^ introduced three names for seahorses, as follows: "II s'en

trouve dans nos mers une espece a museau plus court {Hipp, hrevi-

'« Histoire naturelle des principales productions de 1' Europe mfiridionale et particulierement de celles des

environs de Nice et des Alpes maritimes, vol. 3, pp. 183, 184, 1826.

so Die Syngnathiden des Qolfes von Neapel, pi. 2, figs. 15-16, 1925.

31 Le regne animal . . ., ed. 2, vol. 2, p. 363, 1829.
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rostris, N.), Will., pi. J. 25, fig. 3. Et une autre a museau plus long

(Hipp, guttulatus, N.), Will. J. 25, f. 5, qui n'ont toutes deux que quel-

ques filaments sur le museau et sur le corps. II y en a aussi de voisines

dans les deux Indes.^" In a footnote, as indicated, he adds: "^Sijng.

longirostris, N., Will., J. 25, f. 4, et d'autres especes que nous ferons

connaitre dans notre grande Ichtyologie."

Comparing this with Cuvier's account in his first edition of ''Le

Regne Animal" (see p. 519), we note that both accounts are essentially

the same. He even employs the same phraseology in describing the

two French species that he recognized. He now supplies the two

French species with names and also names a third species from "les

deux Indes." However, while his description is essentially the same

in both editions, he makes some important changes in his citations.

For the short-snouted French species he substitutes the reference to

Willughby's figure 3 for that to Bloch; for the long-snouted French

species he now cites Willughby's figure 5 instead of figure 4, although

Willughby assigns figure 5 to a West Indian species; and he intro-

duces a third species, longirostris, from "les deux Indes", for which he

cites figure 4, although previously, in 1817, he assigned figure 4 to a

species from "nos mers." A study of the species and a comparison

with the figures of Willughby and Bloch make Cuvier's intention

apparent. The snout in Willughby's figure 3 is approximately the

same as in either one of the two short-snouted French species; figure

5 instead of figure 4 has the snout more nearly like the long-snouted

French species, while seahorses with snouts more or less the same

length as in figure 4 are present in the Indo-Pacific region. Cuvier

apparently now examined specimens of this notably long-snouted

species and changed his citations to accord more nearly with his newly

acquired material. His intention then was to cite Willughby's figures

as examples of what the material he examined looked like, rather than

to accept Willughby's account in full. Evidently, for this same rea-

son, his first reference to Bloch's figure under the short-snouted sea-

horse is omitted in the second edition, because that figure shows a

rather long-snouted species, and this was, consequently, also a neces-

sary correction. Such an explanation becomes apparent after one

becomes familiar with the appearance of the species.

Comparing Cuvier's account with that of Schinz makes it evident

that the brevirostris of both is the same species and is to be replaced

by hippocampus, as already shown. Like other early authors,

Cuvier, being opposed to tautonymy, changed the name of a species

when it corresponded with the generic name, and evidently adopted

the name first proposed by Schinz for that species. However, for

his other French species, the one having a "museau plus long" and

inhabiting "nos mers", Cuvier does not adopt Schinz's name longi-

rostris, probably regarding it as inappropriate, since he apparently



REVIEW OF HIPPOCAMPUS—GINSBURG 523

now had a species with a still longer snout from "les deux Indes";

and he consequently introduces a new name, guttulatus, for the

French species. Although he does not definitely state so, his guttu-

latus must be regarded as a substitute for Schinz's longirostris on the

basis of available evidence, both of those names having been based

on the sam.e account, in the first edition of Cuvier's "Le Regne
Animal." Since two subspecies of long-snouted seahorses exist on the

coasts of France, one in the Atlantic and another in the Mediterranean,

it becomes necessary to restrict the name guttulatus also. It seems

that no previous author made this restriction, although I do not have

all the literature readily available for consultation. Since the name
guttulatus was evidently proposed as a substitute for longirostris

Schinz, the two names must go together. Anyway, guttulatus is

herewith formally restricted to the population of the common long-

snouted species, which occurs on the northern Mediterranean coast.

Cuvier's statement "museau plus long" also applies more nearly to

the Mediterranean seahorse, which averages a longer snout than

its Atlantic close relative designated below as multiannularis (see

table 2). Furthermore, the best and most adequate current accounts

of guttulatus are based largely on Mediterranean specimens, I follow

general usage and continue to employ Cuvier's name guttulatus for

that subspecies rather than Schinz's earlier navae longirostris (p. 546).

Cuvier's longirostris from "les deux Indes" was evidently not

intended to be the same as the longirostris of Schinz, although both

refer to Willughby's figure 4. That figure was previously restricted

by Cuvier (1817) to a French species for wliich Scliinz subsequentlj?"

proposed the name longirostris. Cuvier's later (1829) assignment of

the same figure to a species from "les deux Indes", therefore, must
be held nomenclatorially untenable, although zoologically it was an

appropriate emendation, the long-snouted seahorses from the Indo-

Pacific region having their snout more nearly as shown in Willughby's

figure 4. Consequently, the longirostris of Cuvier is a composite of

two things: (1) A figure, nomenclatorially at least, belonging to a

French species, and (2) a locahty belonging to a different species.

If we exclude the figure, longirostris of Cuvier becomes a nomen
nudum, and if the locality is excluded, it must be regarded nomencla-

torially to be the same as longirostris Schinz. Moreover, it is pre-

occupied by longirostris Schinz. In any case, therefore, it is unten-

able. The name H. longirostris Cuvier was later used for two dis-

tinct species of seahorses in different parts of the world, first by
Schlegel ^^ for a Japanese species and later by Kaup ^^ for a West
Indian species. The West Indian species has been renamed as a

32 In Siebold's Fauna Japonica, Pisoes, p. 274, 1842.

33 Catalogue of the lophobrancbiate fish in the collection of the British Museum, p. 12, 1856.
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result of the present study (see p. 572), while the Japanese species

was supplied with a name by Jordan and Snyder.^*

Finally, it is necessary to discuss a short note on Hiijpocampus

published by de la Pylaie.^^ His account is as follows:

"Parmi les petites especes qui completent cette classe, nous avons

encore les Syngnathes proprement dits, Syng. Acus. Pelagicus Linn,

ou Aciculus Dep., S. Rondeletii, Ophidion, auxquels il faut ajoutei

I'Hippocampe, Hippocampus, dont I'espece de I'ocean, H. atrichus,

N., est distircte d'une autre, H. Jubatus, ainsi nomme d'apres des

filaments qui 3omposent, le long de sou cou, une espece de criniere

peu fournie."

This author based his new species, atrichus, entirely on the differ-

ence in the relative development of the filaments, a character that

does not distinguish any one species. Probably in all species of

Hippocampus the relative development of the filaments or even their

entire absence is due to individual variation, and to a certain extent

it is dependent on age, as has been discussed at greater length (p. 510).

Since this is the only character mentioned by de la Pylaie, liis descrip-

tion of atrichus is applicable to every species of Hippocampus and can

be regarded practically as nothing more than a nomen nudum, or at

the most as an unidentifiable species.

What de la Pylaie understood as ^^H. Jubatus" is not clear to me.

I do not know of any other post-Linnaean writer who applied that

name to a seahorse; it is probably cited from some pre-Linnaean

author. Perhaps he had the following statement by VV^illughby ^^

in mind: "Vidimis Venetiis hujus generis jubatum, nescimus an

specie diversum, an aetate aut sexsu tantum." If de la Pylaie cited

jubatus as the name of a pre-Linnaean writer, it evidently cannot

be recognized in nomenclature; even if it had been established by

that author, it is a nomen nudum and of no standing in nomenclature.

To dispose of de la Pylaie's two names, they are here placed doubt-

fully in synonymy, jubatus in that of hippocampus and atrichus in

that of the new subspecies multiannularis, here described from the

Bay of Biscay. The name of de la Pylaie is not adopted for the

new subspecies because it was based on a misapprehension and would

give an incorrect description of the species. While any legitimately

established name stands even though it erroneously describes the

species, in the present case we are not obliged to perpetuate de la

Pvlaie's error.

» Proc. U. S. Nat. Mus., vol. 24, p. 14, pi. 8, 1901.

55 Reeherches en France sur les poissons de I'ocean pendant les ann6es ]8.'52 et 1833. Congr. Sci. France,

Poitiers, 1834, 2d sess., p. 528, 1835. Dr. Carl L. Uubbs kindly called my attention to this reference, and the

quotation given is taken from Dr. Hubbs' letter, the original account not being available for consultation.

'8 Historia piscium . . . , p. 158, 1686.
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To sum up briefly the foregoing review of the Uterature, hippo-

campus Linnaeus must be appUed to the common short-snouted

Mediterranean species as restricted by Leach. The specific names
heptagonus Rafinesque, antiquorum Leach, and brevirostris Schinz,

having been proposed as substitutes for hippocampus, must be reduced

to the synonymy of that species. The names proposed for the long-

snouted European species are longirostris Schinz (1822) and guttu-

latus Cuvier (1829). The latter is a substitute for the former, and
both names must go together. The later name is here employed,

in accordance with universal usage. Since the Mediterranean long-

snouted seahorse is now shown to be subspecifically distinct from

that of the Atlantic, the name longirostris and its substitute guttu-

latus are here restricted to the Mediterranean subspecies, to accord

with general usage. Risso's two names, antiquus and rosaceus, are

referred to the synonymy of hippocampus and guttulatus, respectively.

De la Pylaie's atrichus is unidentifiable, while his jubatus is unavail-

able either because it is pre-Linnaean or else because it represents a

nomen nudum. These names are disposed of by placing them in the

synonymy of multiannularis and hippocampus, respectively. The
specific names erectus Perry, 1810, and ramulosus Leach, 1814, are

doubtfully referred to the synonymy of punctulatus Guichenot, 1853,

and guttulatus Cuvier, 1829, respectively.

I have based this discussion entirely on the published accounts,

not having opportunity to examine original material. Since the

original material, in some cases at least, evidently represented com-
posites of more than one species, and since the early writers were not

in the habit of designating "holotypes", the conclusions drawn from
the original accounts will probably have to stand; but it may be

necessary to modify these conclusions if it is ever possible to examine
some of the original material.

Genus HIPPOCAMPUS Rafinesque

Head forming an angle with the trunk, movable up or down for a

considerable distance, with the "throat" region as its axis. Brood
pouch an enclosed naked sac under anterior part of tail. Pectoral,

dorsal, and anal fins present, caudal absent. Tail prehensile; quad-

rangular; except first segment, normally hexangular in nearly all

species; sometimes quadrangular (as a rather infrequent individual

variation, in most species, and becoming the dominant condition in

the subgenus Jamsus). Trunk septangular, except the posterior

segments; last segment typically octangular (often hexangular in

zosterae)
;
penultimate trunk segment usually septangular, sometimes

novemangular (as an infrequent individual variation in most species,

becoming nearly dominant in ingens and being the normal condition
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in the subgenus Madeayina). Extra plates on top for support of

dorsal usually two, var;7ing one to three; usually on first caudal and

last trunk segments, sometimes also on penultimate trunk segment,

sometimes either on last trunk or on first caudal segment only. Upper

ridge of trunk discontinuous with upper ridge of tail, the two ridges

usually overlapping on two segments, varying one to three, on those

segments having extra plates for support of the dorsal. (For a full

discussion of the correlation between the extra plates, the modified

segments, and the overlap of the ridges, see pp. 505 to 507.) Median

ridge of trunk continuous with lower ridge of tail ; lower lateral ridge

of trunk ending on last segment ; midventral ridge of trunk ending on

penultimate segment. A lateral expansion or wing extending from

lower plate of last trunk segment, converging with its fellow from the

opposite side and uniting behind bnse of anal fin. Points of inter-

section of transverse and longitudinal ridges bearing pointed spinous

processes in the very young, usually persistent as short tubercles in

grown specimens, in some species becoming nearly obsolescent or

reduced to low stumps, the tubercles usually somewhat better devel-

oped in females. Lateral line present, indicated by a series of paired,

minute, pimplelike appendages, each pau' forming tiny lips for a

minute slitlike pore; a pair of lips on transverse ridge of each segment,

the series of pairs arranged regularly in a nearly straight longitudinal

line, running on trunk nearer to median lateral than to upper ridge

continued in a nearly straight line on the tail, situated there nearer

to upper than to lower ridge. Appendages on tubercles and coronet

often present, often branched, often altogether absent, depending on

individual variation and to a certain extent on age and on the species

(see p. 510).
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KEY TO THE SUBGENERA AND THE AMERICAN AND EUROPEAN SPECIES OF

HIPPOCAMPUS -^

. Dorsal rays 16 to 31. Pectoral rays 13 or more. Upper ridges of trunk and

tail usually overlapping on two or three segments, infrequently on one

(in hudsonms as an individual variation) . First caudal segment hexangular,

infrequently quadrangular as an individual variation. Base of dorsal over

3 to 6 segments, usually including first caudal segment.

6>. Dorsal rays 26 to 31. Caudal segments 44 to 49. Upper ridges of tail and

trunk usually overlapping on three segments. Dorsal usually over 6 seg-

ments. Trunk segments 12 or 13-. Subgenus MACLEAYINA (p. 529)

¥. Dorsal raj^s 16 to 21. Caudal segments 33 to 40. Upper ridges of tail

and trunk usually overlapping on two segments, infrequently on one or

three as a a individual variatior (with exception of ingens about as often

on three as on two). Dorsal usually over 3 segments, sometimes partly

or wholly on a fourth segment Subgenus HIPPOCAMPUS (p. 530)

c^ Trunk segments normally 11, sometimes 12, rarely 10 as an individual

variation (10 segments in one specimen of hudsonius out of entire

number studied)

.

d^. Tubercles on upper ridge either well developed and more or less

pointed or at least narrowly rounded above, or else nearly obsoles-

cent, not in the f-arm of broad and low stumps,

e'. Tubercles on upper ridge comparatively well developed and con-

spicuous, at least in specimens up to about 150 mm long (except

usually obsolescent on trunk in large males of punctulatus and

Jcincaidi less than 150 mm long).

/I. Trunk without dark transverse lines or large blotches; white dots

on side of trunk numerous. Northern Mediterranean, eastern

Atlantic, and eastern Pacific coasts.

g^. Snout in medium-sized females (118 mm or less) long, more

than 10 percent of length; relatively long also in males when
like sizes are compared; trunk comparatively slenderer when

like sizes are compared (see table 2). Whitish dots often

very profuse, minute, and subequal all over, tending to form

very fine white streaks. Profusely covered with small dark

spots. Penultimate trunk segments about as often novem-

angular as septangular (slightly oftener novemangular in the

specimens examined). Attains to a large maximum size.

Pacific coast of North and South America ingens (p. 534)

g'^. Snout not more tlian 9.9 percent of length in both sexes in

medium and large specimens. Trunk averages deeper.

Whitish dots usually not so profuse, coarser on trunk and

head, often coalescent there to form short irregular bands or

3' The purpose of this key is twofold: (1) To give a synopsis of the most important specific characters in

concise form, and (2) to facilitate the identification of specimens. The student is warned, however, not to

expect to be able to "run down" specimens in every case by the use of this key. It is impossible to con-

struct such an ideal key for the species of Hippocampus. One important drawback to the construction of

such a key in this genus is the necessity of using the structure of the tubercles for specific distinctions.

While the differences may be appreciated readily when specimens are directly compared, it is impossible

to convey in descriptive phrases an adequate picture of these diflerences. Moreover, the structure of the

tubercles differs considerably with size and sex in the same species, and human language is not gradated

finely enough to express these diflerences and their variation, except in general terms. This key, therefore,

may be used to full advantage only in connection with authentic specimens for comparison. However,

at least full-grown or medium-sized fish may be identified by the use of this key, together with the tables

giving the frequency distributions of the meristic characters and the ranges of proportional measurements,

and with a knowledge of the locality of capture of the specimens to be identified.
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elongate spots. Many small dark spots tj'pically absent.

Penultimate trunk segment septangular in a decidedly pre-

dominant number of specimens, sometimes novemangular.

Attains to but a medium maximum size.

hK Snout 7.7 to 9.9 percent of length in medium-sized and large

specimens of both sexes. Pectoral rays 15 to 18.

i^. Caudal segments modalh' 39, varying 38 to 40; dorsal rays

modally 20, varying 19 to 21. Snout averaging shorter,

postorbital longer, trunk longer and slenderer (see table

2). White dots coarser and more numerous. Atlantic

coast of Europe guttulatus multiannularis (p. 540)

P. Caudal segments modally 38, varying 36 to 39; dorsal rays

modally 19, varying 18 to 21. Mediterranean coast of

Europe guttulatus guttulatus (p. 543)

K^. Snout 5.9 to 7.3 percent of length in medium-sized specimens

of both sexes. Pectoral rays 13 to 15. Caudal segments

36 to 38. Dorsal ra5^s 17 to 19. Atlantic coast of Europe.

europaeus (p. 546)

/-. Trunk with large yellowish or whitish or variegated blotches in

young, usually partly or wholly replaced with brownish lines

in full-grown specimens. White dots on side of trunk very

sparse. Western Atlantic.

g^. Caudal segments usually 36 to 38, varying 35 to 39; dorsal and

pectoral rays in comparatively smaller average numbers;

trunk in full-grown specimens rather deep; tubercles well

developed; snout medium; white dots usually not profuse.

Atlantic and Gulf coasts of United States, north and west of

Florida hudsonius hudsonius (p. 551)

g2. Caudal segments usually 35 to 37, varying 33 to 37; dorsal and

pectoral rays in comparatively larger average numbers; trunk

in full-grown specimens notably deep; tubercles compara-

tively not so well developed, sometimes nearly obsolescent

in full-grown males; snout rather long; white dots usually

profuse except on side of truak. Florida and Cuba.

hudsonius pxinctulatus (p. 561)

g^. Caudal segments usually 35 or 36, varying 33 to 36; dorsal rays

in comparatively smaller average numbers; pectoral rays in

medium numbers; trunk of medium depth; tubercles usually

rather low, tending to become nearly obsolescent in large males;

snout medium. Bermuda hudsonius kincaidi (p. 568)

e^. Tubercles on upper ridge in medium-sized and large specimens ob-

solescent or nearly so, or very low and narrowly rounded above,

not pointed, not forming broad stout stumps. Typically covered

profusely with small brown spots.

p. Snout 6.1 to 7.9 percent of length and depth 16.4 to 19.4 in speci-

mens 68 to 104 mm long. Pectoral rays modally 14, varying

13 to 15. Coronet blunt but not low. Tubercles on upper

ridge of trunk usually evident as low rounded elevations.

Mediterranean hippocampus (p. 570)

p. Snout 10 to 12.7 percent of length and depth 12 to 15.3 in speci-

mens 58 to 137 mm long of both sexes. Pectoral rays usually

15 or 16, varying 15 to 17. Coronet very low. Tubercles on

upper ridge of trunk mostly obsolescent in large specimens.

Panama to Bermuda reidi (p. 572)
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^2. Development of tubercles on upper ridge peculiar, low, stout, and
blunt, not pointed, not obsolescent; in form of low knoblike stumps.
Slender, depth in medium-sized specimens not over 13.7 percent,

e^ Dorsal rays 17; caudal segments 35. Atlantic coast of United
States obtusiis (p. 576)

e*. Dorsal rays 20 to 21; caudal segments 39. Pacific coast of Panama.
hildebrandi (j). 579)

c*. Trunk segments 10 (one specimen examined) . Tubercles well developed
and pointed. With large blotches. Trunk deep villosus (p. 582)

(i^. Dorsal rays 10 to 14. Pectoral rays 10 to 12. Upper ridges of trunk and
tail normally overlapping on one segment, infrequently on two, rarely on
none. First caudal segment oftenest quadrangular, sometimes hexan-
gular (an infrequent individual variation in regulus, frequent in zosterae).

Base of dorsal normally over two segments, usually the last two trunk
segments, sometimes over the first caudal and last trunk segments. Trunk
segments usually 10, sometimes 9, infrequently 11. Caudal segments 28
to 34 r. Subgenus JAMSUS (p. 584)

bK Dorsal rays with mode decidedly at 11, varying 10 to 12. Caudal segments
usually 29 to 31, varying 28 to 32. Trunk segments nearly always 10.

Maximum size 34 mm. Mississippi and Texas coasts; Campeche,
Mexico regulus (p. 584)

b^. Dorsal rays with mode decidedly at 12, varying 11 to 14. Caudal segm.ents

usually 31 to 33, varying 30 to 34. Trunk segments 9 or 10 (depending

on the racial stock), sometimes 11. Maximum size 44 mm. Florida,

Biscayne Bay to Pensacola zosterae (p. 5S9)

Subgenus Macleayina Fowler

Macleayina Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 59, p. 426, 1907.

(Genotype: Hippocampus abdominalis Lesson= //. bleekeri Fowler by
original designation.)

This subgenus was originally established on the basis of the in-

creased number of dorsal rays. Correlated with this is the position

of the dorsal base, usually on one caudal and five trunk segments.

It also differs in having the upper ridges of tail and trunk overlapping

normally on three segments instead of on two, the dominant condition

in the subgenus Hippocampus. While this difference may seem slight,

it is correlated with a more fundamental difference in structure, each

segment on which the two ridges overlap also having an extra plate

on top for the support of the dorsal (see pp. 505 to 507). In this respect

the species ingens is somewhat intermediate between Macleayina and
Hippocampus. Macleayina also has an increased number of caudal

segments and a higher average number of trunk segments. According
to McCulloch ^^ it contains five species. Of the species listed by
McCulloch, however, bleekeri and agnesae have been synonymized
with abdominalis by Fowler,^'' while graciliformis has been placed in

the synonymy of the same species by Waite and Halc^" The one or

3S Mem. Australian Mus., vol. 5, p. 97, 1929.

39 Proc. Acad. Nat. Sci. Philadelphia, vol. 73, p. 446, 1921.

« Rec. South Australian Mus., vol. 1, p. 319, 1921.

73864—36 3
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more species comprising this subgenus are geographically outside

the scope of the present paper, and, moreover, sufficient material

for comparison is not available. Consequently, the species are not

treated further here.

Subgenus Hippocampus Rafinesque^i

Hippocampus Rafinesqtje, Caratteri di alcuni nuovi generi e nuove specie di

animali e piante della Sicilia . . ., p. 18, 1810. [Genotype: H. hippocampus
(LinnaQus) =Syngnathus hippocampus Linnaeus=//. pentagonus Rafinesqiie

by absolute tautonymy.]

Hippocampus Leach, The zoological miscellany, vol. 1, p. 103, 1814. [Genot3^pe:

H. hippocampus (Linnaeus) — H. antiquorum Leach by absolute tautonymy.]

Hippocampus Cuvier, Le regne animal . . ., vol. 2, p. 157, 1817. [Genotype:

H. hippocampus (Linnaeus) ^=Syngnathus hippocampus Linnaeus by absolute

tautonymy and by monotypy.]

Farlapiscis Whitlet, Australian Zool., vol. 6, p. 313, 1931. (Genotj'pe: H.

breviceps Peters by original designation.)

The species of this subgenus that were studied form a compact
group, which may be sharply distinguished from the subgenus

Madeayina on the one hand and from Jamsus on the other as indicated

in the key. Whether this sharp distinction will hold when the other

species of seahorses are studied in detail remains to be seen.

The necessity for the new generic name introduced by "Whitley

is not clear, and he gives no reason for establishing it. As far as I

can judge by current descriptions, H. breviceps, the genotype of

Whitley's Farlapiscis, belongs to the typical subgenus Hippocampus.

Table 1.

—

Frequency distribution of the number of caudal segments and fin rays in

nine species or subspecies of the subgenus Hippocampus

Species and locality
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HIPPOCAMPUS INGENS Girard

Figure 55

Hippocampus ingens Girakd, in Reports of explorations and surveys to ascer-

tain the most practicable and economical route for a railroad from the

Mississippi River to the Pacific Ocean, vol. 10, pt. 4, Fishes, p. 342, 1859.

(San Diego, Calif.)

Hippocampus gracilis Gill, Proc. Acad. Nat. Sci. Philadelphia, 1862, p. 283.

(Cape St. Lucas, Calif.)

Hippocampus ingens Jordan and Eveumann, U. S. Nat. Mus. Bull. 47, pt. 1,

p. 776, 1896. (H. gracilis placed in synonymy of ingens.)

Hippocampus ecuaderensis Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 73,

p. 446, fig. 2, 1921. (Bahia, Ecuador.)

Hippocampus ingens Meek and Hildebrand (in part), Publ. Field Mus. Nat. Hist.,

zool. ser., vol. 15, pt. 1, p. 256, 1923. (Chame Point and Panama City

market, Panama.)

Diagnosis.—Fii'st caudal segment hexangular^^ (in 10 specimens

studied, injured in one); last trunk segment octangular; penultimate

trunk segment septangular or novemangular (completely septangular

in four and novemangular in four, incompletely novemangular in two)

;

antepenultimate and the preceding trunk segments septangular. In

other words, an extra plate on first caudal and last one or two trunk

segments; or, upper ridges of tail and trunk overlapping on two or

three segments. Trunk segments usually 11 (in seven), sometimes

12 (the twelfth segment complete in one specimen, incomplete ^ in

two; all these three specimens having the penultimate trunk segment

with an extra plate). Caudal segments 38 to 40. Dorsal rays mod ally

19, varying 19 to 21. Pectoral rays modally 16, varying 15 to 17.

Tubercles well developed in medium-sized fish, usually pointed,

sometimes rather stubby but high; becoming almost obliterated

in largest males, somewhat better developed in large females.

Coronet of medium height in medium-sized fish of both sexes and

in large females, somewhat lower in large males. Trunk notably

slender; snout long. Filaments very few and rather short (present

only in the medium-sized specimens examined). Profusely covered

with many small rounded brown spots, somewhat as in reidi; small

whitish or silvery dots often unusually profuse, characteristically

tending to an arrangement into irregular rows and often tending to

coalesce into fine white streaks irregularly spreading over nearly en-

tire tail, trunk, and head. Dorsal with a submarginal dark streak

typically present, often obscure; margin over dark streak hyaline,

more or less dusky or difi^usely spotted below the streak; sometimes

entire dorsal nearly colorless. (For counts and measurements see

tables 1 and 2.)

" For a discussion of the modiDcation in the structure of the first caudal and posterior trunk segments in

the species of Hippocampus and of the various ways in whicli this modification may be expressed, see

pp. 505 to 507.

" See p. 504 for explanation of an incomplete trunk segment.
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Figure 55.—Hippocampus ingens, drawn from a male, 201 mm long, from Panama; U.S.N.M. no. 79G83.

Length of specimen as drawn, 127 mm. (The latter stated length in this and other figures refers to

the distance between two horizontal lines forming the boundaries of the specimen as drawn, a tangent

through the outermost coil in the tail and a horizontal through the uppermost point on the head or

"neck.")
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Distinctive characters and relationships.—In practice no difficulty will

be found in identifying specimens belonging to tliis species. Only
one other species, hildebrandi, is now laiown to occiu- within the range

of ingenfi. The differences between the two are discussed under the

account of hildebrandi (p. 579), which is saliently distinct from ingens.

This species differs from all others of its subgenus treated herein

in its large size and in the fact that the upper ridges of the tail and
trunk overlap on three segments as often as on two, possibly even

oftener on three, whereas in the other species the normal overlap is

on two segments with an overlap on three as a rather infrequent

individual variation . In this respect ingens forms a transition between

Hippocampus proper and the subgenus Macleayina.

While there is no doubt that ingens is quite distinct and no author

ever questioned its distinctive nature, it is remarkable that it shows

no structural characters by which it may be sharply delimited from

some other American or European species of Hippocampus, which
possibly are not even closely related to it. This furnishes an illus-

tration of the difficulties encountered in properly distinguishing the

species of Hippocampus by the ordinary morphological methods. In

its slender body, long snout, color pattern, and tendency for the tuber-

cles to become obsolescent with age it closely approaches or agrees

with reidi, differing in having more numerous caudal segments and
dorsal rays; but the two species closely approach each other in those

characters even in the comparatively few specimens studied. When
a large specimen of reidi is compared with specimens of ingens of

similar size—specimens of such length may be considered to be only

of medium size in ingens—the former appears markedly different on

account of its obsolescent tubercles; but in full-grown specimens of

ingens the tubercles on the trunk also become rather obsolescent,

especially in full-grown males.

As far as the structural characters are concerned, ingens is even

nearer to gtitfulatus from the Mediterranean, or multiannularis from

the Atlantic coast of Europe, closely agreeing with those two sub-

species in the number of caudal segments, pectoral rays, and dorsal

rays and being nearer to the former in its dorsal rays and nearer to

the latter in its caudal segments. It differs from both in having

a longer snout and, on the average, a slenderer body and a characteris-

tic profusion of small dark spots. The length of the snout possibly

will also be found to intergrade when larger series are measured. It

is also closely related to hudsonius from the Atlantic coast of North
America, ingens differing chiefly in the color pattern, but in structural

characters the two species more or less overlap, although the averages

or frequency distributions are decidedly different. While ingens, in

general, differs from hudsonius in its structural characters in approxi-
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mately the same manner as it differs from guttulatus or multiannularis

,

in the frequency distribution of its meristic characters it is nearer to

the European species than to the American hudsonius (see table 1).

As stated, it differs from hudsonius, guttulatus, multiannularis, reidi,

and others in tending strongly to have an extra plate on the penulti-

mate trunk segment, and as a consequence the upper ridges of the

tail and trunk overlap on three segments about as often as on two, or,

in other words, the penultimate segment is novemangular nearly as

often as septangular. Quite likely this character is an important and
suggestive indicator of phylogenetic relationship, in spite of the fact

that it is shown only by half, or slightly more than half, of the popula-

tion.

Material examined and geographic distribution.—San Diego, Calif.;

A. Cassidy; four cotypes (982).^* Mazatlan, Mexico; J. G. Ortega

(86239). Chame Point, Panama; March 8-14, 1913; R. Tweedlie

(82038). Panama City market; Meek and Hildebrand (79682, April

1912; 79683, 1912; 79684, March 22, 1912). Panama Bay, lat. 7°57'

S., long. 78°55' W.; March 5, 1888, Albatross (43404). Salinas, Ecua-

dor; September 17, 1926; Dr. Waldo L. Schmitt (88833, in bad condi-

tion but evidently the present species).

Total number of specimens studied, 1 1 ; three with a brood pouch,

113 to 201 mm long, seven without any trace of a brood pouch, 87 to

158 mm (one specimen broken, sex and length indeterminable). The
localities from which specimens were examined represent a range from

San Diego, Calif., to Salinas, Ecuador.

Synonymy.—I follow previous authors in placing H. gracilis in the

synonymy of ingens, although the original description is not sufficiently

detailed to be certain of such reference. Since the type is evidently lost

this is probably the best course to take, unless another species turns up

from that region. The account of H. ecuadorensis shows that it was
apparently based on a specimen of ingens. Fowler states that his

new species "differs from H. ingens in more dorsal rays, larger eye,

blunt body and tail rings, and the absence of dermal flaps." The 11

specimens examined have 19 to 21 dorsal rays, and it is consequently

reasonable to expect that 22 rays, as in the type of ecuadorensis, falls

v/ithin the range of variation ; the blunt rings and the absence of der-

mal flap are usual in large specimens. The size of the eye is too vari-

able to be employed b}'' itself in distinguishing species. The color

pattern, as indicated by the description and figure, is typical of

ingens.

" Unless otherwise specified, the numbers given in parentheses throughout this paper are U. S. National

Museum catalog numbers. Data without numbers refer to specimens in the U. S. Bureau of P^isherics.
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Figure be.—Hippocamptis gvttidatm mulliannulaTis, new subspecies, drawu Trotn h ijaratype; IJuiv.

Michigan Mus. no. 111748, 110 mm long. Length of specimen as drawn, 63 mm. 'ilie long appendages
are flestiy iUanicnts, not spines.
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Figure ^1.-Hippocampus guttnlatus multiannulaus, new subspecies, drawn from a female paratype 113mm long. Length of specimen as drawn, 62 mm.
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HIPPOCAMPUS GUTTULATUS MULTIANNULARIS, new subspecies

Figures 56, 57

Hippocampus atrichus de la Pylaie, Congr. Sci. France, Poitiers, 1834, 2d sess.,

p. 528, 1835 (seep. 524).

Hippocampus antiquorum Day (not Leach), The fishes of Great Britain and Ire-

land, vol. 2, p. 265, pi. 144, fig. 7, 1880 (the figure has a rather long snout

and was probably drawn from a specimen of the present subspecies)

.

Hippocampus guttulatus Duncker (not Cuvier, as here restricted, see p. 546), Die

Tierwelt der Nord- und Ostsee, pt. 12g, p. 23, 1926 (the description and the

figure agree fairly well with the present subspecies, and if that account in-

cludes Atlantic coast specimens they should probably be referred to it).

Diagnosis.-—First caudal segment hexangular and last trunk seg-

ment octangular (in all 16 specimens examined); antepenultimate

segment nearly always septangular (incompletely novemangular in

only one of the 16 specimens examined). In other words, nearly

always extra plates on first caudal and last trunk segments only;

or upper ridges of tail and trunk overlapping on two segments only

(with the single exception noted). Trunk segments 11 (in all 16

specimens examined). Caudal segments modally 39, varying 38 to

40. Dorsal rays usually 19 or 20, var3^ing 19 to 21. Pectoral rays

oftenest 16 or 17, varying 15 to 18. Tubercles rather low but con-

spicuous. Coronet of medium height, preceded by a double bony

hump of nearly same height and almost fused with it, producing

the effect, when viewed from the side, of an unusually wide and

comparatively low coronet. Trunk rather slender, snout of medium
length. Most specimens, both males and females, with a few short

filaments on coronet and postorbital spines, sometimes also a few

on anterior spines of upper ridge of trunk. Specimens having the

color fairly well preserved nearly uniformly colored, rather dark,

profusely sprinkled with small white dots, comparatively coarse,

especially on head and trunk, sometimes a few white dots coalescing

there to form elongate spots or short irregular lines. (See tables 1

and 2 for counts and measurements.)

Distinctive characters and relationships.—As already noted, the

common seahorses occurring on the Atlantic coast of Europe have

hitherto been generally regarded by authors as belonging to one

species and referred to either one or the other of the two common
Mediterranean species. If the locaUty of the specimens forming the

basis of the present account is correct, however (see p. 541), it shows

that on the coasts of Europe two common species occur in the Atlantic

as well as in the Mediterranean. The two European Atlantic coast

seahorses may be distinguished chiefly by the correlation of a shorter

snout and fewer caudal segments in one, while the other has a longer

snout in combination with more numerous caudal segments. The
apparent reason for the prevalent "opinion" that only one species
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exists on the Atlantic coast is the greater difficulty of distinguishing

the two forms occurring there, while the two Mediterranean species

are more readily distinguishable and were consequently recognized

by nearly all more recent authors.

The Atlantic short-snouted seahorse differs specifically from the

short-snouted Mediterranean species and is treated herein under

the name of H. europaeus. The other Atlantic seahorse is rather

long-snouted and is apparently specifically identical with the long-

snouted Mediterranean species, guttulatus, but the Atlantic coast

population diverges sufficiently to be recognized as a distinct sub-

species and is here described as multiannularis

.

The differences between the subspecies guttulatus and multiannu-

laris may be readily appreciated by a study of tables 1 and 2. It

will be noted that multiannularis has a distinctly higher caudal

segment count, the mode being at 39 instead of 38. To a lesser

extent it also averages a higher dorsal ray count and possibly a

higher pectoral ray count. In proportional measurements multi-

annularis has, on the average, a slenderer trunk, a sHghtly shorter

snout, a rather longer postorbital distance, and a shghtly longer

trunk and shorter tail, although there are usually more tail seg-

ments. The white spots in multiannularis are usually somewhat

coarser and more numerous. The tubercles and coronet are perhaps

not so well developed as in guttulatus, but these structures vary

greatly with age, and their variations in both subspecies remain

to be established more definitely. The two subspecies differ some-

what as hudsonius and punctulatus differ on the American coasts.

The difference between multiannularis and its congener occurring

in the same region, europaeus, may also be gathered by a study of

tables 1 and 2, europaeus saliently differing in having fewer caudal

segments and dorsal and pectoral rays and a shorter snout, but the

exact degree of divergence between the two Atlantic seahorses remains

to be determined. Out of 24 specimens examined, representing both

forms, all were readily referred to their proper species or subspecies,

except one somewhat doubtful specimen, which is described in some

detail on page 542.

Material examined and geographic distribution.—The origin of the

specimens on which the foregoing account is based is to some extent

uncertain and is here explained in detail. Dr. Carl L. Hubbs kindly

sent me a lot of 20 seahorses from the collection of the Michigan

University Museum of Zoology for study, three of them more or less

damaged, the other 17 in fair or good condition. This lot was

originally kept alive on exliibition in the New York Aquarium and

according to Dr. Hubbs came "supposedly from the Bay of Biscay."

In order to trace their origin more definitely I wrote to C. M. Breder,

Jr., associate director of the New York Aquarium, who replied that
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the seahorses were presented to the aquarium by E. O. Freund. of

Chicago, that Mr. Freund purchased the specimens from Dagry
Freres of Paris, and that they were said to have been caught in the

Bay of Biscay. I then wrote to Dagry Freres, who repHed as follows:

"Tons les cheveaux marins qui sont fournis par notre Maison provien-

uent du Bassin d'Arcachon dans I'Ocean Atlantique." A detailed

study shows that irrespective of whether the specimens from Dagry
Freres were mixed with those from other sources somewhere along

the line of transfer from one party to the other (see next paragraph),

it is highly probable that 16 came from the Bay of Biscay. At
any rate, there is hardly any question that all 16 belong to one

subspecies, which is most closely related to guttulatus, and that they

are subspecifically distinct from typical guttulatus from the Medi-

terranean.

One of the specimens in the lot possibly did come from another

source. It is apparently a hippocampus, a Mediterranean species.

This specimen is discussed at greater length on page 572.

Briefly, the present subspecies is based on eight specimens with a

brood pouch, 101 to 131 mm long, and eight without a brood pouch,

103 to 113 mm long (one male and one female with the tail broken

off at the end, the female possibly somewhat longer than the largest

female with an unbroken tail). The locality of capture, Bay of

Biscay, while apparently correct, needs to be verified. The dift'erence

in geographical distribution between multiannularis and the typical

subspecies of guttulatus remains to be worked out.

Holotype.—Univ. Michigan Mus. no. 111747; the brood pouch

of medium development; caudal segments 40, dorsal rays 20; pectoral

rays 18; length 108 mm; depth 15.5, snout 9, postorbital 11, trunk 33,

tail 63.5 and orbit 4.5 percent of length (these measurements and

coimts are included in the tables and in the foregoing diagnosis).

Tlie locality of the type indicated above.

Paratypes.—Univ. Micliigan Mus. no. 111748; 15 specimens in same
lot with the type.

Uncertain specimen.—A single specimen (93733), somewhat doubt-

fully referred to multiannularis, may be described as follows: Without

a brood pouch; trunk segments 11, caudal segments 39, dorsal rays

20, pectoral rays 16; length 130 mm, depth 13, snout 7.5, postorbital

11.5, head 21, trunk 33 and tail 63 percent of length. When these

data are compared with tables 1 and 2, it will be noted that the counts

of the meristic characters are more as in multiannularis, but possibly

the specimen represents an extreme variant of europaeus. The
length of the snout is rather intermediate between the specimens of

europaeus and multiannularis that were measured, but nearer to the

latter. Moreover, it is a large specimen, and the relative length of
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the snout decreases with size ; consequently, it is more hkely that this

specimen represents a multiannularis. The depth, and length of the

head, are also somewhat nearer to multiannularis. It is one of a lot

of three originally carried in the United States National Museum as

no. 16454, with the locality entered as "England" with a question

mark. The two smaller specimens in this lot are entirely typical of

europaeus and are included here in the account of that species, but
the specific relation of the present specimen is somewhat uncertain

for the reasons stated, and is treated here separately. It may be

possible to place this specimen with greater assurance after the range

of variation of both species is more definitely determined by a study

of larger numbers of specimens.

HIPPOCAMPUS GUTTULATUS GUTTULATUS Cuvier

Hippoca77ipus non aculeatus, incisuris raris Willughby, Historia piscium . . .,

Tab. I 25, fig. 4, 168G (no definite locality indicated, restricted by Cuvier,

1817, to a species from "nos mors" and Cuvier's account later formed basis

of Scliinz's longirostris)

.

Syngnathus hippocainpus Block (in part), Naturgeschichte der auslandishen

Fische, pt. 1, p. 7, pi. 109, fig. 2, 8 ed., 1786 (the figure and only part of

written account apparently refer to this species).

Hippocampus ramulosus Leach, The zoological miscellany, vol. 1, p. 105, pi. 47,

1814 (locality unknown; possibly based on a specimen of the present sub-

species, see p. 518).

Hippocampus ["a museau plus long"] Cuvier, Le regne animal . . ., vol. 2,

p. 157, 1817 ("nos mers"; refers to Willughby's figure 4; distinguished but
not named).

Hippocampus longirostris Schinz, Das Thierreich von Cuvier, vol. 2, p. 262, 1822

(based on Cuvier's preceding account; herewith formally restricted to the

Mediterranean population)

.

Hippocampus rosaceus Risso, Histoire naturelle des principales productions de

I'Europe meridionale . . ., vol. 3, p. 184, 1S26 (most likely refers to present

subspecies, see p. 521).

Hippocampus guitulatus Cuvier, Le regne animal . . ., ed. 2, vol. 2, p. 363, 1S29
(evidently a substitute for longirostris Schinz, generally employed by authors

to designate the common Mediterranean long-snouted seahorse and herewith

formally restricted to the Mediterranean population).

Hippocampus ramulosus Gxjnther, Catalogue of the fishes of the British Museum,
vol. 8, p. 201, 1870 (account includes type of rajnulosus)

.

Hippocampus guttulaius Rauther, Die Syngnathiden des Golfes von Ncapel,

p. 8, pi. 2, figs. 12, 14, 15, 1925 (the figure 13 is not typical of the present

species, having the spines too low, the snout intermediate, and the color

more as in H. hippocampus; Rauther gives an extensive account of tlie biology

and anatomy of the Mediterranean species).

Diagnosis.—First caudal segment hexangular, last trunk segment

octangular, and penultunate segment septangular (constant in all 24

specimens examined). In other words, first caudal and last trunk

segment only bearing extra plates for support of the dorsal ; or, upper

ridges of tail and trunk overlapping on two segments. Trunk seg-
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ments 11 (in all 24 available specimens). Caudal segments modally

38, varying 36 to 39. Dorsal rays modally 19, varying 18 to 21.

Pectoral rays modally 16, varying 15 to 18. Spines on upper ridge

of trunk fairly well developed in full-grown fish, only slightly better

developed in female. Coronet fairly well developed; a humplike

bony elevation preceded by a spinelike tubercle in front of coronet,

the spine often becoming obsolescent, producing an effect of a double

hump, the latter usually fairly discontinuous and separated from

coronet, often nearly fused and having the effect of a very bi-oad

coronet when viewed laterally (resembling then that of multianmdaris,

see p. 540). Trunk of medium depth ; snout of medium length. Fila-

ments present in some of the specimens examined, relatively not

numerous, sometimes rather long (many long filaments shown on one

of Rauther's figures). Color (somewhat faded in the material ex-

amined) more or less profusely peppered with vrhite dots; somewhat

coarser, in form of very small white spots, on side of trunk and opercle

;

often coalescent there to form short, somewhat irregular elongate

spots or v/hite lines showing a tendency to a vertical arrangement on

trunk and on opercle. Dorsal with a dark submarginal band, dusky

below but of a lighter shade than the band. (See tables 1 and 2 for

counts and measurements.)

Distinctive characters and relationships.—H. guttulaius is composed

of two subspecies, the typical subspecies in the Mediterranean, and

a second subspecies, multiannularis, on the Atlantic coast, which has

already been described. The difference between the two is discussed

on page 541.

The subspecies H. guttulatus may be readily distinguished from the

other common seahorse occurring within its range, H. hippocampus,

by its more numerous caudal segments and dorsal and pectoral rays

and by its longer snout and slenderer trunk. All these characters

are discontinuous or nearly so (see tables 1 and 2), and there should

be no trouble in properly placing even individual fish. Fiu-thermore,

these differences are reinforced by guttulaius having notably better

developed tubercles and a different color pattern, consisting of white

dots and spots against a darker nearly uniform background, instead

of the typical dark spots against a lighter background in hippocampus.

H. guttulatus is close to hudsonius from the American coast. In

fact, as far as the structural characters are concerned, they may well

be regarded as subspecies. The greatest divergence between guttula-

tus and hudsonius is in the average greater number of caudal segments

in the former, but there is much intergradation between the two

(see table 1). The trunk in guttulatus averages somewhat slenderer,

and there are other smaller differences (see tables 1 to 3). //. guttu-

latus, too, shows some color peculiarities. It has neither the brown

lines on the trunk and opercle, which are characteristic of the full-

grown hudsonius and its subspecies punctulatus and kincaidi, nor the
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large blotches on the trunk, which are especially developed in medium-

sized and often persist in large specimens of these American seahorses.

The white dots on the trunk of hudsonius are very sparse and of the

same small size as those on the tail, while in guttulatus the white

spots on the side of the trunk are characteristically larger than those

on the tail, are quite profuse, and tend to coalesce, forming somewhat

irregular short lines or elongate spots. Because of the different color

pattern in combination with the structural differences and their

widel}^ discontinuous distribution, hudsonius and guttulatus are recog-

nized as independent species rather than subspecies.

H. hudsonius is nearer in the average number of caudal segments,

the most divergent character, to the typical guttulatus from the

Mediterranean than to its subspecies multiannularis from the Atlantic

coast of Europe. Consequently, it is quite possible that hudsonius

and guttulatus are not so closely related as the specific characters in-

vestigated during this study would indicate. Attention has been

called to the remarkable similarity in structural character between

guttulatus and ingens (see p. 536), although there is no question as to

the distinctness of these two species.

Material studied and geographic distribution.—Adriatic Sea; J.

Smolinsky (44438, more definite locality not given). Venice; D. S.

Jordan (23427 and 34356). Sicily (21164). Naples (21121 and

28550). Bay of Naples; S. E. Meek; April 1897 (48326). Genoa;

D. S. Jordan (29732). Europe (93744; five specimens, more definite

locality not given, but without doubt belonging to present subspecies).

Total number of specimens examined, 24, nine without a brood

pouch, 78 to 110 mm long, 15 with a brood pouch or at least a rudi-

ment of one, 72 to about 110 mm long (the largest male dried and

accurate length not determinable).

The material examined comprises localities ranging from Venice to

Genoa (see also discussion of specimen from Greece, p. 546). From
accounts in the literature, and from the material examined, it seems

evident that this subspecies is widely distributed and common on

the northern coast of the Mediterranean, including the Adriatic Sea,

but its more precise geographical limits still remain to be worked out.

At least some of the records of ''guttulatus" from the Atlantic coast

of Europe refer to the new subspecies here described as multiannularis;

while extant records of "guttulatus" from other places no doubt refer

to various other species.

Nomenclature and synonymy.—Because of its markedly longer snout

and other salient differences as compared with the other common
seahorse on the northern coast of the Mediterranean, the subspecies

guttulatus appears to have been correctly distinguished from hippo-

cam,pus by nearly all authors, and Cuvier's name guttulatus has been

employed most generally to designate it. Cuvier, however, was

73864—36 4
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anticipated by Schinz and possibly by two other previous authors.

The name longirostris Schinz, 1822, certainly, and possibly ramulosus

Leach, 1814, and rosaceus Risso, 1826, if the last two were based on
specimens of the same species, have priority over guttulatus Cuvier,

1829. According to the strict application of the rules the later name
guttulatus should be suppressed. Nevertheless, since it has become
so well estabhshed general usage is here followed and the name
guttulatus continued. This course is more expedient also for two
reasons: (1) The proper application of the name ramulosus, which
has priority over longirostris, must remain uncertain until the type

is reexamined, and (2) a name earher even than ramulosus may be

discovered as applying to the form. While I attempted to examine
and review all the early publications bearing on the nomenclature of

the seahorses, it is quite possible that I missed some pertinent publi-

cation. As a matter of fact, I came across Schinz 's name longirostris,

which has been left out of all general lists, by mere chance. Further

search may reveal a still earlier designation for this species, which
would necessitate another change of name. Therefore, the use of

the well-established name guttulatus is continued.

As stated previousl}^, my study has shown that the populations of

this species from the Atlantic and from the Mediterranean coasts

are subspecificaliy distinct. Consequently, it becomes necessary to

restrict further the application of the early names, and the name
longirostris Schinz, as well as the later substitute name guttulatus, has

been formally restricted to the Mediterranean population (see p. 525).

Uncertain specimen.—A single specimen in bad condition from
Greece (45041) probablj^ belongs to this subspecies. The dorsal

and pectoral are injured and the number of rays cannot be accuratel}^

determined. Trunk segments 11, caudal segments 38, the two upper

ridges overlapping on two segments; without a brood pouch; length

91 mm; depth 13, snout 11, postorbital 11, head 25.3, trunk 32.7,

tail 63, and orbit 5.3 percent of length. From table 2 it niaj^ be noted

that these measurements agree fairly well with guttulatus except in the

unusually long snout. This may represent an extreme variant in

that respect, or it may have some taxonomic significance, a question

to be determined only by a study of more numerous specimens from

Greece. It is possible that guttulatus is divisible into distinct popula-

tions, as are hudsonius or zosterae (see under their accounts).

HIPPOCAMPUS EUROPAEUS Ginsburg

FlGUKE 58

Hippocampus brevirostris Yarrell (not Schinz, 1822), A liisloiT of BritiHli fishes,

vol. 2, p. 452, 1836 (England; the rather short snout shown by the figure

indicates that the account is probably based on the present species).

Hippocampus europaeus Ginsburg, Journ. Washington Acad. Sci., vol. 23, p. 561,

1933 (La Rochelle).
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Diagnosis.—First caudal segment hexangular and last trunk

segment octangular (in all eight specimeiis examined); penultimate

trunk segment usually septangular, often novemangular (completely

r
Figure ti?.—Hippocampus europaeus, dicawn from the type, a male 95 mm long from La Rochelle, France

U.S.N.M. no. 28544. Length of specimen as drawn, 55 mm. Color faded.

septangular in five and novemangular in two, incompletely novem-

angular in one). In other words, an extra plate always present on

first caudal and last trunk segment, often also on penultimate trunk
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segment; or, upper ridges of tail and trunk usually overlapping on

two segments, often on three. Trunk segments usually 11 (in six),

sometimes 12 (in the two specimens noted above as having the

penultimate trunk segm.ent completely novemangular). Caudal

segm.ents usually 36 or 37, varying 36 to 38.^^ Dorsal rays usually

18 or 19, varying 17 to 19. Pectoral rays usually 14 or 15, varying

13 to 15. Tubercles on upper ridge of trunk conspicuous, but rather

short, intermediate in development between guttulatus and hippo-

campus. Coronet variable, medium to rather low, double bony

hump in front of it usually lower than and distinctly not continuous

with it. Trmik of medium depth; snout conspicuously short. Avail-

able specimens wdthout any filaments. Color faded in available

specimens, traces of white elongate spots or short lines on opercle

and trunk of two specimens. (See tables 1 and 2 for counts and meas-

urements.)

Distinctive characters and relationships.—H. europaeus is likely to

be confused with multiannularis, which occurs in the same region

with it, and the two have apparently been so confused by most

authors. The difference between them has been pointed out under

the account of the latter (p. 541). This species is also near to hippo-

campus from the Mediterranean, agreeing with it in the short snout

but differing in having more numerous caudal segments and dorsal

rays, a slenderer body (see tables 1 and 2), and conspicuously better

developed tubercles. In the two meristic characters they intergrade,

but in the relative depth there are no intergradients in the specimens

measured, although such may be found when larger numbers are

measured. The range of variation of each species and the relation

between europaeus and hippocampus still remain to be determined.

It is possible that their geographic ranges overlap and that in the

region where both occur some difficulty may be found in referring

occasional specimens to their proper species (see discussion of uncer-

tain specimen on p. 572).

H. europaeus is even nearer, in its structural characters, to hudsonius

from the American coast, especially to its northern population, than

to any European species or subspecies. It differs chiefly from

hudsonius in having a shorter snout, and to a lesser extent in a slen-

derer trunk and fewer pectoral rays; but in the latter two characters

there is more or less intergradation (see table 1 and compare tables

2 and 3). The typical color pattern of europaeus is apparently

" In the brief description of the type specimen 1 stated that it has 39 caudal segments. A reexamination

of the specimen after I gained considerably more experience in counting the caudal segments shows that

38 is probably the correct number, but it is diffleult to determine with absolute accuracy whether it has

38 or 30 unless the specimen is to be dissected. Since what appears to bo the last segment is slightly longer

than usual, it was thought to represent two segments. However, according to the method herein employed

in counting the segments, it should be recorded more properly as having 38 caudal segments (see p. 504).
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nearly the same as in guttulatus and unlike that of hudsonius (see

discussion on p. 544), but in the available specimens of europaeus

the color is not sufficiently well preserved to determine this difference

more definitely.

The relationship of europaeus to the other species and subspecies

of Hijjpocampus nearest it is quite obscure and may be interpreted

in more than one way, depending on the assumption made at the

start. In its short snout europaeus agrees closely with hippocampus

from the Mediterranean, but in the counts of the caudal segments

and dorsal and pectoral rays, as well as in the relative development

of the tubercles, it is about intermediate between hippocampus and

multiannularis. If we assume that europaeus is the more primitive

form, it may follow that hippocampus and multiannularis diverged

from it in different directions, one in the direction of having fewer

fin rays and caudal segments and the other in the direction of having

higher counts of the same characters. Also, hippocampus diverged

in the direction of the tubercles becoming obsolescent, retaining the

primitive condition of the short snout of the parent species; while

multiannularis diverged in the direction of an increasing length of

snout and a better development of the tubercle.

Again, we may assume that multiannularis is the more primitive

form and argue that europaeus diverged from it in the direction of a

diminishing number of segments and fin rays, a decreasing promi-

nence of the tubercles, and a decreasing length of snout. As a

further intensification of this same developmental tendency, it may be

argued that hippocampus developed from europaeus. Or we may
assume that hippocampus, or guttulatus, or hudsonius from the

American coast is the more primitive form. In fact, each assump-

tion will lead us to a different interpretation of the close relation-

ship of these species and subspecies. The apparent relationsliip

of europaeus to guttulatus, to hudsonius, and to hippocampus seems

to indicate that europaeus is the more primitive form and that with

it as a focal center the other three species diverged in different di-

rections, but the evidence does not justify the unquestioned

acceptance of this.

Marked features of europaeus are the decided tendency shown

by the penultimate trunk segment to have an extra plate on top

and the frequency of occurrence of 12 trunk segments. These fea-

tures are shown also by ingens and to a much more pronounced

degree than by europaeus. They also may indicate a more primitive

condition.

Material studied and geographic distribution.—La Rochelle, France

(28544, the type; 93217 and 21122). Also two specimens v/ithout

certain locality but evidently belonging to europaeus (16454); they
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are recorded in the National Museum as coming from "England"

but \vith a question mark. A third and larger specimen of the same
lot agrees more nearly with

multiannularis and is de-

scribed above (p. 542) ; it is

the only specimen out of a

total of 25 examined from

the Atlantic coast of Europe

the relationship of which is

in doubt, whether it belongs

to the present species or to

multiannularis.

Total number of speci-

mens examined, 8, 84 to

113 mm long (tail in one

specimen broken and its

length unknown but evi-

dently falling within the

given range of lengths).

Since europaeus obviously

has been confused with

other species, the onl}'- defi-

nite locality to which it

may be assigned must be

based on the material
examined, namely. La
Rochelle, and its precise

geographical distribution

still remains to be deter-

mined. All the specimens

examined had either a fully

developed brood pouch or

at least a rudiment of one

represented by an oval fold

of skin or an oval pigment-

ed area under the anterior

])art of the tail. It is possi-

ble therefore, that in euro-

paeus, as in hippocampus, this structure does not definitely indicate

the sex (see p. 510).

FicuRE 59.—Hippocampus hudsonius hudsonius, drawn from

a specimen about 7 mm long from coast of North Carolina
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HIPPOCAMPUS HUDSONIUS HUDSONIUS De Kay

Figures 59-62

Hippocampus hiidsonius De Kay, Zoology of New York, pt. 4, Fishes, p. 322,

pi. 53, fig. 171, 1842 (New York).

Hippocampus laevicaudatus Heckel, in Kanp's Catalogue of the lophobranchiate

fish in the collection of the British Museum, p. 16, pi. 2, fig. 2, 1856 (North

America)

.

Hippocampus kudsonius Yarrow, Proc. Acad. Nat. Sci. Philadelphia, vol. 29,

p. 204, 1877 (Fort Macon, N. C).
Hippocampus antiquorum Goode (not Leach), Proc. U. S. Nat. Mus., vol. 1,

p. 45, 1878 (St. Georges Banks).

Hippocampus antiquorum Goode and Bean, Amer. Journ. Sci., ser. 3, vol. 17,

p. 39, 1879; also in Bull. Essex Inst., vol. 11, no. 1-3, p. 4, 1879 (Georges

Bank, possibly refers to same specimen as preceding record)

.

Hippocampus hudsonius Jordan and Gilbert, U. S. Nat. Mus. Bull. 10, p. 907,

1882 (Beaufort, N. C).
Hippocampus punctulatus Bean (not Guichenot), Bull. U. S. Fish Comm., vol.

7, p. 134, 1889 (Ocean City and Somers Point, N. J.).

Hippocampus hudsonius Jordan and Evermann, U. S. Nat. Mus. Bull. 47, pt. 1,

p. 777, 1896 (laevicaudatus placed in synonymy of hudsonius)

.

Hippocampus hudsonius Smith, The fishes of North Carolina, p. 172, fig. G7, 1907

(Beaufort, N. C).
Hippocampus punctulatus Smith (not Guichenot), ibid., p. 173 (Beaufort, N. C).
Hippocampus hudsonius Evermann and Hildebrand, Proc. Biol. Soc. V/ashing-

ton, vol. 23, p. 160, 1910 (Cape Charles City).

Hippocampus hudsonius Hildebrand and Schroeder, Bull. U. S. Bur. Fish.,

• vol. 43, pt. 1, p. 185, fig. 100, 1927 (Chesapeake Bay localities).

Diagnosis.—First caudal segment nearly always hexangular,

infrequentl}^ quadrangular (completely hexangular in 71, incom-

pletely hexangular in one, quadrangular in four specimens); last

trunk segment always octangular; penultimate trunk segment nearly

always septangular (in 73), infrequently novemangular (in three). In

other words, last trunk and first caudal segment only having extra

plates in nearly all specimens, infrequently an extra plate missing on

first caudual segment or present on penultimate trunk segment; or,

upper ridges of tail and trunk nearly ahvays overlapping on two

segments, infrequently on one or on three segments. Trunk seg-

ments nearly always 11, infrequently 10 (11 complete segments in

73 specimens, the eleventh segment incomplete in one, and 10 seg-

ments in only one specimen). Caudal segments usually 3G to 38,

varying 35 to 39. Dorsal rays usually 18 or 19, varying 16 to 20.

Pectoral rays usually 15 or 16, varying 14 to 17. (The counts differ

\\dth the populations; see discussion below.) Spines unusualb/ long

in the young, often very conspicuous in medium-sized specimens

taken in deep water, relatively well developed in full-grown fish.

Coronet well developed. Trunk becoming moderately deep in full-

grown specimens; snout of medium length. Filaments usually

present, sometimes quite profuse, often absent. Color pattern
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typically changes markedly with age; juvenile color pattern consisting

chiefly of light-colored blotches around the base of the spines usually

more or less coalescent; in large specimens the blotched color partly

or wholly replaced by a striped pattern (see below regarding change

Figure GO.—Hippocampus hudsonius hudsonius, drawn from a specimen 17 mm long from Beaufort, N. C.

Length of specimen as drawn, 12 mm excluding spines. The long spines are characteristic of specimens

of that size.

and variability of color with size and individual fish); tail typically

peppered with small light-colored dots, whitish or bluish in preserva-

tive, these dots usually present also on head, back of trunk, and base

of dorsal, and much more sparsely on side of trunk; similar dots often
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forming radiating rows around eye, sometimes coalescing there to

form radiating lines. Dorsal margined with a hyaline band, under-
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Figure 61.—Hippocampus hudsonius hudsonius, drawn from a male 50 mm long from Norflok, Va.;

TJ. S. N. M. no. 91381. Length of specimen as drawn, 34 mm. Color pattern represented nearly typical

of specimen of that size. Development of tubercle nearly typical of males of that size.

laid by a dark band broadening anteriorly to form a dark or black

diffuse blotch, the dark band and blotch merging gradually with the
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dusky shade of the basal part of the fin. According to Bean (1889)

the dorsal, in life, is margined \\dth yellow in the female and orange
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Hippocampus hudwnius hudsonius, drawn from a malo 130 mm long from Ilorn Island, Miss.;

Field Mus. Nat. Hist. no. 1C191. Length of specimen as drawn, 72 mm. Color pattern nearly typical ol

specimens of that size but more sharply marked than usual. Tubercles somewhat better developed

than in most males of that size.

in the male. (See tables 1 and 3 for counts and measurements and

table 4 for averages.)
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Variability qf color, spines, and appendages with age, sex, habitat^

and individual fish.—The development of filamentous processes varies

primarily with the individual and to a minor extent possibly with age.

Filaments, either simple or branched, are usually present in moderate
numbers on the postorbital spines and those of the coronet and the

upper ridge of the trunk; at least a few are present. Sometimes they

are quite profuse (fig. 64) or altogether absent. Wlien few they

sometimes take the form of short chunky appendages. Specimens

with a profusion of filaments were relatively more numerous in the

smaller size group, while specimens with a total absence of filaments

were comparatively more numerous among the larger fish; but this

difference is not pronounced. In either small or large specimens

filaments were sometimes profuse and sometimes altogether absent.

No appreciable difference with sex in the development of filaments

was noted. Small specimens often have very many tablike skinny

processes, pimplelike excrescences, and short filaments, besides those

on the spines, generally distributed on the head, trunk, and to a lesser

extent on the tail. With growth the tabs, pimples, and shorter

filaments mostly disappear.

The spines in the young (three specimens 17 to 24 mm from North
Carolina examined; fig. 60) are strongly and very unequally developed;

generally every alternate spine on the trunk and every tliird or fourth

spine on the upper margin of the tail are inordinately long. These

greatly elongate spines rapidly decrease in length with growth (in two

specimens 32 and 33 mm the spines are considerably shorter but

still relatively somewhat longer as compared with larger specimens).

The relative decrease in the length of the spines with growth is some-

what unequal in the two sexes. In general, in seahorses taken in

comparatively shallow water, the spines are appreciably but not

strikingly unequal in males of about 50 mm long (fig. 61) and females

of about 60 mm long. In full-grown specimens the spines are gecer-

ally reduced to form shorter tubercles, which are either subequal or

not strikingly unequal and rather short although usually well devel-

oped as compared with most other species or subspecies of Hippo-

campus. Even in full-grown specimens the tubercles are relatively

somewhat better developed in females than in males, this condition

being more or less evident also in the other species (see p. 509).

Development of the spines or tubercles varies to a large extent with

individual fish at any given size. Consequently, the foregoing

remarks apply only in a general way, with frequent exceptions.

Medium-sized specimens frequently occur with unusually well

developed tubercles or rather long spines (fig. 64). Such specimens

occur all along the coast including the geographic range of both
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subspecies, hudsonius and pundulatus. In the early part of my
study such specimens were tentatively identified as stylijer because

of their rather long spines. In putting my rough data in presentable

form, however, I noted that all such specimens, with one exception,

lacked any trace of a brood pouch, apparently being females or

sexually undeveloped males. None were over ^5 mm, and nearly all

were taken in comparatively deeper water or as pelagic specimens.

So far I have been unable to discover an}^ other characters to cor-

relate with these unusually well developed spines. In the characters

chiefly relied on for the separation of the species and subspecies,

counts and measurements, these specimens apparently differ in a

north and south direction, on a par with the difference between the

subspecies hudsonius and pundulatus. At any given latitude they

agree generally in these characters with the respective populations

taken in shallow water. The best explanation I have to offer is that

they represent the persistence of a juvenile condition with respect to

the development of the spines or tubercles. The absence of any trace

of a developing brood pouch in nearly all such specimens also suggests

the persistence of a juvenile condition in general.

The color varies greatly with individual fish, but a characteristic

color pattern may be recognized, wholly or partly, in most fish

with color well preserved. The typical color pattern differs also with

age. Smaller and medium-sized fish, about 50 to S5 mm long, have

a characteristic blotched appearance, with lighter blotches against a

darker background (fig. 61). The light blotches are generally formed

around the tubercles and are more or less coalescent. The blotches

are often mottled with lighter and darker shades, sometimes with

strongly contrasting nearly white and black shades. Sometimes they

form figures somewhat resembling hourglasses in shape. In larger

specimens the typical, juvenile, blotched color pattern is usually

replaced, partly or wholly, by a striped pattern (figs. 62, 63). The
trunk has narrow dark brown or black transverse lines against a lighter

background. Similar lines are often present and arranged lengthwise

on opercle and are continued in a longitudinal direction on the anterior

part of the trunk, oftener at its lower anterior corner, where they

contrast sharply with the transverse lines. Sometimes these typical

lines on the trunk and opercle are broken up to form rows of elongate

spots. In most of the available full-grown specimens having the color

preserved, at least traces of the juvenile blotches may be discerned,

but in some the striped pattern entirely replaces the blotched pattern

of the young (as in fig. 62). Often large specimens have the blotches

very sharply marked, large in extent but few in number. A pair of

such large blotches, one above and one below, may be somewhat

confluent, forming a figure roughly suggesting an hourglass (fig. 63).
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Preserved specimens often do not show the typical color pattern.

Some are very dark, the color pattern being then much obscured or

nearly obliterated, and some are very light all over, the pattern then

being very faint or nearly absent. Often specimens are irregularly

mottled without any definite color pattern. However, although not

alv/ays well marked and varying greatly with the individual, the

typical color (consisting of a blotched pattern in the young, partly or

wholly replaced by a striped pattern in large specimens) is charac-

teristic of hudsonius as well as its subspecies pundulatus and probably

also kincaidi. It was not observed in any of the specimens of the

other species studied, except the single specimen tentatively identified

as villosus (p. 582), wliich to some extent has the blotched appearance

of hudsonius, although not so well marked as in typical specimens of

the latter species.

Distinctive characters and relationships.—The relation of the com-
mon large seahorse of the more northern States to the one from Cuba
and Florida apparently has never been definitely established, but it

becomes clear by referring to tables 1 and 3. After reviewing cur-

rent general works on American fishes one gets the idea that two
common species of seahorses, hudsonius and punctulatus, occur on

the Atlantic coast of the United States, the former ranging farther

north and the latter being more southern in its distribution. Accord-

ing to some authors ^^ both of these common species may be found

at the same locality. This assum.ption is certainly an error, as the

data presented herewith prove. Table 1 shows that fish from Chesa-

peake Bay as compared with those from Florida and Cuba average

more caudal segments, fewer pectoral rays, and fewer dorsal rajs

(not a greater number of dorsal rays, as erroneously stated in current

descriptions). As the proportional measurements of the different

parts of the fish differ with age and sex, no adequate picture of the

frequency distribution of these measurements could be shown by the

available material, but the ranges and the averages are given in

table 3. This shows that when large specimens of the same sex are

compared, northern fish, on the average, have a slenderer trunk and
a shorter head, shorter subdivisions of the head (snout and post-

orbital), slightly shorter trunk, and somewhat longer tail; although

the dift'erences in proportional measurements nearly disappear in

smaller fish. However, while tables 1 and 3 show distinct and sta-

tistically measurable dift'erences in the seahorse populations from

the extreme geographical ranges, they also show a high degree of

intergradation. Furthermore, this intergradation in the structural

characters is evidently gradual with geographic distribution or

latitude, and fish from North and South Carolina and from Missis-

« Smith, The fishes of North Carolina, pp. 172-173, 1907; andJordan, Evermann.and Clark, Rep. U.S.

Comm. Fish, for 1928, p. 244, 1930.
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sippi to Texas are intermediate between the extreme northern and

the extreme southern fish. In view of the high degree of inter-

gradation in all the characters studied and the evident gradual

change in these characters with latitude, there may seem to be good

reasons for treating them all under a single heading. Nevertheless,

while the^'^ do intergrade, the differences between the populations are

numerous, and typical large specimens from the extremes of their

geographical range may usually be identified without recourse to

locahty records. Also, among the species of Hippocampus there

exists a general condition of nearness of approach or even of over-

lapping. The populations from the extremes of the geographic range

should therefore be recognized as subspecies, punctulatus and hud-

sonius, the latter for the large seahorses occurring on the coast of the

United States north of Florida.

Only one other species of seahorses, regulus, occurs within the

geographic range of hudsonius as limited in the present paper, and

it is easy to distinguish the two, regulus having much fewer segments

and fin rays (see p. 589). H. hudsonius is also very near to the Euro-

pean species guttulaius and europaeus. The differences between

them are discussed under the accounts of those species; in actual

practice hudsonius may be distinguished from the European species

by locality.

Table 4.

—

-Averages of the numbers of caudal segments and fin rays of the subspecies

kincaidi, punctulatus, and hudsonius and the populations of hudsonius, cal-

culated from the frequency distributions given in table 1

Subspecies and population
Caudal
segments

Dorsal
rays

Pectoral
rays

kincaidi: Bermuda
punctulatus: Florida and Cuba
hudsonius:

North and South Carolina.
Mississippi to Texas
Virginia to Maine.. .-.

34.8
35.9

36.5
36.7
37.1

18.3
19.3

18.6
18.7
18.5

16.0
16.4

15.8
16.1
15.3

Populations.—While the material studied is insufficient for a thor-

oughgoing racial analysis, a comparison of the averages of the caudal

segment and fin ray counts is highly suggestive and indicates that

the subspecies hudsonius is composed of three distinct stocks. This

is shown in table 4, wliich conveniently includes also the two related

subspecies, punctulatus and kincaidi, for comparison. A study of

table 4 together with table 3 shows that the population of hudsonius

from the coast of North and South Carolina differs from that of Chesa-

peake Bay and northward in averaging fewer caudal segments, more

numerous dorsal and pectoral rays, a deeper trunk, and a somewhat

longer snout. The Gulf coast population, that from Mississippi to
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Texas, has the caudal segments somewhat intermediate between the

two foregoing populations but nearer to that from North and South

Carolina, while the dorsal and pectoral ray counts diverge from the

northern population to an even greater extent than the population

from the Carolinas. The Gulf coast population also has a deeper

trunk and longer snout than the northern population. In all these

differences the two southern populations are intermediate between

the northern population of the subspecies hudsonius and the subspecies

pundulatus. It is evident that we are dealing here with a species

consisting of at least five distinct populations, three of which may be

regarded as populations of one subspecies while the other two diverge

sufficiently to constitute distinct subspecies. Attention may here be

called to the discussion of the geographic distribution of the species

of Hippocampus (p. 511).

Geographic distribution.—The foregoing account and a study of

tables 1,3, and 4 show that the change in the structural characters

is gradual with respect to latitude. Consequently, it is evident that

geographically as well as morphologically an arbitrary line must be

drawn between the subspecies hudsonius and pundulatus. While the

most suitable boundary will need to be determined by a study of more
fish from intermediate points, it seems not far fetched to assign tenta-

tively those west of Florida as far as the Rio Grande on the Gulf

coast, and those north of Florida on the Atlantic coast, to the sub-

species hudsonius and those from Florida and Cuba to the subspecies

punctulatus. An inspection of tables 1,3, and 4 shows that on the

whole fish from North and South Carolina and from Mississippi to

Texas approach in their structural characters northern seahorses more
than those from Florida and Cuba. Consequently, the geographical

limits proposed are not altogether arbitrary but are based to a certain

extent on morphology. The arbitrary limit suggested would also

agree approximately with the general zoogeographical distribution of

the boreal and tropic piscine faunas in the western Atlantic.

Material studied.—Off Seguin, Maine; October 1881; schooner

Charles Haskell (38900). St. Georges Banks; G. Brown Goode
(13110). Narragansett Bay, R. L; August 13, 1880 (25792).

Newport Harbor, R. I.; September 1, 1880 (26040). Off" Block

Island, R. I.; August 3, 1880; schooner W. M. Gofney (38950).

Patchogue, Long Island, N. Y.; September 14, 1884 (3G087). Off

Long Island; lat. 40°0r N., long. 68°54' W.; surface (31876).

Somers Point, N. J.; September 13, 1887; T. H. Bean (45102).

Great Egg Harbor Bay, N. J., August 23, 1887; T. H. Bean (45103).

Ocean City, N. J.; August 1, 1887; T. H. Bean (45104). Cliinco-

teague, Va.; July 1913; J. B. Henderson (76979). Off Virginia, lat.

37°27' N., long. 73°33' W.; surface; October 26, 1886; Albatross

(38189). Cape Charles City, Va.; October 1, 1897 (67885). Cape
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Charles, Va. (91377, W. H. Sterling-, July 22, 1897; the following

three specimens taken by W. C. Schroeder in 1921: 91376, Sept. 22;

91378, Sept. 23; 91379, Nov. 23; one specimen in Bureau of Fisheries,

Oct. 1894, Fish Hawk). Cherrystone, Va. (29108, Aug. 1881, M.
McDonald; 30399, 1882, Fish Hawk). Britton Bay, Md. ; September

29, 1911; P. Butter (77909). Potomac River, 4 miles north of

Colonial Beach, Va.; summer 1915; J. J. Maxwell (76790). Hooper
Island to Cedar Point, Md.; March 31, 1921; Fish Hawk (91375).

Crisfield, Md.; August 1, 1879; T. B. Ferguson (23533). Yorktown,

Va., in York River; October 11, 1921; W. C. Schroeder (91382).

Old Point, Va.; Farragut (3451). Off Ocean View, Va.; September

22, 1893 ; Fish Hawk. Norfolk, Va., James Fishery; W. C. Schroeder;

1921 (91380, September 19; 91381, September 30). Off North

Carolina, taken by the Albatross as follow^s: Lat. 35°01' N, long

75°12' W.; surface, October 17, 1885 (92735); lat. 34°45'20'' N..

long. 75°38'10" W., surface October 18, 1885 (92629); lat. 34°38'

N., long. 76°12' W., October 19, 1885 (92746); lat. 34°35'30" N.,

long. 75°45'30" W., October 18, 1885 (93679). Beaufort, N. C;
H. C. Yarrow (15015 and 19520). Beaufort, N. C; June 3-20, 1904;

Bean and McKnew (51871 and 51872). Beaufort, N. C, several

localities in vicinity; taken by staff of Fisheries Biological Station.

Wihnington, N. C; A. Ruse (92788). South Carolina coast (4316).

Charleston, S. C; steamer McCulloch (30728). Horn Island, Miss.;

S. Springer (Field Mus. Nat. Hist. nos. 16191 and 16192). Cat

Island, Miss.; S. Springer (Field Mus. Nat. Hist. no. 21605).

Louisiana; H. Adam. Barataria Bay, La.; 3 specmiens taken by
author in shrimp trawl; November 24, 28, and 29, 1931. Harbor

Island, Tex.; December 1, 1926; J. C. Pearson. Aransas Bay, Tex.,

near south end; in shrimp trawl; November 2, 1931; K. H. Mosher.

Corpus Christi, Tex. ; C. T. Reed (93595). Rio Grande, Tex. ; March
20, 1883; C. M. Scammon (32558).

Total number of specimens studied, 76; 5 specimens 17 to 33 mm
long; 39 specimens 43 to 150 mm long, with a brood pouch or at

least a rudim.ent of one; 32 specimens 42 to 116 mm long, without

any trace of a brood pouch.

Synonymy.—The name H. laevicaudatus lias been placed by
previous authors in the synonymy of hudsonius, and this action is

followed here. There is nothing in the original description to in-

dicate whether it refers to the present subspecies or to piinctulatus,

and the given locality, "North America", does not help to decide the

question. In either case it does not affect the nomenclature, since

it is a later name than either hudsonius or punctulatus. The length

of the snout shown on the figure of laevicaudatus is more nearly like

that of hudsonius.
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HIPPOCAMPUS HUDSONIUS PUNCTULATUS Guichenot

Figures 63, 64

Hippocampus erectus Perry, Arcana; or The museum of natural history, pi.. May
1, 1810 ("native of the American Seas, and of the coasts adjacent to Mexico

and the West Indies"; agrees most nearly with present subspecies, but may
also apply to other seahorses)

.

Hippocampus punctulatus Guichenot, in de la Sagra's Historia ffsica, politica

y natural de la isla de Cuba, vol. 4, Reptiles y peces, p. 239, pi. 5, fig. 2,

1853 (Cuba).

Hippocampus marginalis Heckel, in Kaup's Catalogue of the lophobranchiate

fish in the collection of the British Museum, p. 15, 1856 (Mexico).

Hippocampus fascicularis Heckel, idem (Mexico).

Hippocampus punctulatus Dum^ril, Histoire naturelle des poissons. . ., vol. 2,

p. 508, 1870 (type of punctulatus redescribed)

.

Hippocampus stylifer Jordan and Gilbert, Proc. U. S. Nat. Mus., vol 5, p.

265, 1882 (Florida, based on young female).

Hippocampus punctulatus Jordan and Evermann, U. S. Nat. Mus. Bull. 47,

pt. 1, p. 777, 1896 {marginalis and fascicularis placed in synonymy).

Hippocampus punctulatus Evermann and Kendall, Rep. U. S. Comm. Fish, for

1899, p. 63, 1900 (Tarpon Springs, Fla.).

Hippocampus poeyi Howell Rivero, Mem. Soc. Poey Univ. Habana, vol. 8,

p. 32, fig., 1934 (off the coast of Habana in algae; probably based on speci-

men of present species).

Diagnosis.—First caudal segment nearly always hexangiilar (in 28),

infrequently quadrangular (in one); last trunk segment always oc-

tangular; penultimate trunk segment usually septangular like the

segments in front of it, sometimes novemangular (of 29 specimens

examined two completely and one incompletely novemangular.) In

other words, extra plates for support of dorsal normally present on first

caudal and last trunk segments only, infrequently absent on first

caudal and sometimes present on penultimate trunk segment (the

single specimen lacking the plate on the first caudal had one on the

penultimate trunk segment); or, upper ridges of trunk and tail nor-

mally overlapping on two segments, sometimes on three. Trunk

segments nearly always 11 (in 28), infrequently 12 (in one, this being

the same specimen having a quadrangular first caudal segment).

Caudal segments usually 35 to 37, varying 33 to 37. Dorsal rays

usually 19 or 20, varying 18 to 21. Pectoral rays usually 16 or 17,

varying 15 to 19. Spines long or moderately long in the young fry,

very conspicuous in medium-sized specimens, especially in females,

usually rather well developed in adults, those on trunk sometimes

nearly obsolescent in full-grown males. Coronet well developed,

sometimes low in full-grown males. Trunk becoming conspicuously

deep in full-grown specimens, snout rather long. Filaments usually

present, sometimes profuse, often absent. General color pattern

about the same as in hudsonius; medium-sized specimens generally

with light-colored or variegated blotches around the bases of the

73804^36 5
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YigvrkGZ.—Hippocampus hudsoniuapunctulatus.dT&vinlTom a male 107 mm long from Cuba; U.S.N.M.
no. 87385. Length of specimen as drawn, 74 ram. Note the obsolescent tubercles. This seems to be

characteristic of males of the Cuban population and of that from Bermuda (the subspecies kincaidi). In

the Florida population the tubercles are usually better developed in males of the same size, and they are

best developed in the northern populations (the subspecies hudsonius). The spots on the trunk represent

an individual variation and the persistence in part of the juvenile color pattern. This variation in the

adult color pattern seems to be commoner in the Cuban population but is also often present in the sub-

species hudsonius and liincaidi. The spots are sometimes larger.
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0,^
64--^^'PP''campM. hudsonim punclutalue, drawn from a specimen, with a rudimentary brood pouch

flTr °'/h°" ^7f '''^' ''•'•''•^'- ^°- ''''' L^^^^*^ «f ^P^^^e-^ «« drawn, 63 mm. Three varia^

dllonT Hr .''.T:
^'^ 'P'°'' "''*^'^^. '°°6er for a specimen of its size; (2) filaments profusdy

63 e oeS ^f
,'.^'^"?^^' ^^^ P^^«'^t«°^« *" P^^'of the juvenile spotted color patt;rn shown alsoTnSl

63 ex ept that m th.s specimen the spots are not mottled. This specimen happens to show all tLe
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spines, against a darker background; full-grown specimens typically

mth narrow lines partly or wholly replacing the blotches, transverse

on trunk, lengthwise on head and anterior part of the trunk, the con-

trasting directions of the lines usually striking along the boundary

where they meet; white lines sometimes alternating with the brown

lines on the opercle; bluish or whitish dots quite profuse, except on the

side of the trunk, radiating rows of such dots or radiating white lines

often present around eye; dorsal with a submarginal dark band. (See

tables 1 and 3 for counts and measurements and table 4 for averages.)

The variability and development of the filaments, spines, and the

color pattern are quite similar to the subspecies hudsonius. In gen-

eral, the spines are usually somewhat shorter than in hudsonius when
specimens of approximately the same size and the same sex are com-

pared. As in hudsonius, specimens sometimes have the brown lines

on the trunk and head broken up into series of spots. These spots

sometimes lose their rowed arrangement and such specimens approach

individuals of reidi in color.

Four specimens were examined from Cuba. Two large males have

the spines on trunk and coronet very low, almost obliterated in the

largest male, 107 mm long (fig. 63), being nearly Hke specimens of reidi

or hippocampus in this respect; but the tubercles on the tail are con-

spicuously better developed than in those two species. A young

specimen 23 mm long also has the spines notably short for its size,

strikingly shorter than in a specimen of similar size from Key West.

The fourth specimen, a female 56 mm long, has the tubercles nearly

as well developed as specimens of similar size from Florida. From
these four specimens, therefore, it seems that the Cuban population

has, on the average, the tubercles not so well developed as the Florida

population. However, in the counts and measurements these four

agree well with those from Florida, and the difference between the

two populations apparently is of no more than racial magnitude.

Distinctive characters and relationships.—The relation of this sub-

species to hudsonius has already been discussed (p. 557). Typical

full-grown specimens have a strikingly different appearance from

hudsonius on account of their deeper body, longer snout, and somewhat

lower tubercles and coronet. It also has a lower average caudal-

segment count and higher fin-ray count. The bluish or whitish dots

are generally more profuse and more prominent, the brown lines on

the head and trunk are oftener better defined, and the opercle some-

times has white lines alternating with the brown; but there is con-

siderable intergradation between the two subspecies, as noted. The
differences between this subspecies and reidi are discussed under the

account of reidi (p. 575).
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Geographic distribution.—It was suggested (p. 559) that the geo-

graphical Umits of the State of Florida be arbitrarily considered as the

northern geographical limit of pundulatus. The specimens examined
from Florida represent the range from Biscayne Bay to Pensacola.

South of Florida specimens were examined from Cuba. This must
stand for the present as the known range of punctulatus, and its precise

distribution remains to be determined ; but in any case its geographical

limits on the coast of the United States will have to be arbitrary.

Whether the seahorses from islands adjacent to Florida and Cuba
are referable to punctulatus or to some other species or subspecies

remains to be learned. Kecords in the literature of "punctulatus"

from other West Indian islands or the coast of South and Central

America appear doubtful or are evidently erroneous. On account of

the general failure of authors to discriminate properly between the

species of Hippocampus, it is not possible to state to which species a

given record belongs unless the specimens on which the record is based

are reexamined.

Material studied.—Biscayne Bay, Fla; December 5, 1902; H. F.

Moore (67596). Key West, Fla. (89786, Pinchot expedition, April

10, 1929, and 38689, Albatross, January 14, 1885; also, a very smaU
specimen in Bureau of Fisheries collection, June 10, 1919). Off

southern Florida; lat. 26°19' N., long. 83°33' W.; March 18, 1889,

Grampus (43579). Captiva Pass, Fla.; O. P. Hay (Field Mus. Nat.

Hist. no. 32829). Tampa Bay, Fla.; Fish Hawk (49714; 49715;

49716; 49717). Port Tampa; January 19, 1898; Fish Hawk (84598).

Tarpon Springs, Fla. (93753, D. Mehsas, April 11, 1930; also one

specimen in Bureau of Fisheries, Evermann and Kendall, November
7, 1896). Off Cedar Keys, Fla.; lat. 28°56' N., long. 82°55' W.;
AprO 3, 1887; J. F. Mosher (39361). Cedar Keys, Fla. (86117, C. R.

Aschmeier; 22213; the two larger specimens in the last bottle ap-

parently belong to hudsonius and may have been added later, since

the register records only one specimen for that number). Pepperfish

Key, Fish Hawk (73240). Apalachicola Bay, Fla.; shrimp trawl;

June 22, 1932; collected by the author. Off Cape San Bias, Fla.;

lat. 29°11'30" N., long. 85°29' W.; February 7, 1885; Albatross

(93678). Pensacola, Fla. (30876, Jordan and Stearns, type of H.
stylijer; 30788, S. Stearns). Cuba, near western end, obtained by
Tomas Barrera expedition in 1914, as follows: Cape Cajon, submarine

light, May 26 (82386); Punta Colorado, submarine hght. May 21

(82385); Ensenada Santa Rosia, 23 mm, dredged in 1-3 fathoms.

May 18 (82388); Esperanza (82387).

Total number of specimens studied, 29; 13 specimens \\dth a brood

pouch or the rudiments of one, 60 to 162 mm; 13 specimens without

a trace of brood pouch, 49 to 142 mm; also three small specimens,

23-32 mm.
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Nomenclature and synonymy.—The account of H. eredus possibly

represents this subspecies, as stated on p. 517. The only relevant

matters contained in that account that may be of some aid in deter-

mining what species was meant to be represented are: The depth of

the trunk and the length of the snout as shown by the figure, and

the size and color, which are described as "* * * its size varies

from seven inches to nine * * * The colour of the body is of a

pale amber, shaded with brown, and which is divided into ribs trans-

versely placed, and continued in a closer manner upon the neck and

tail * * *." Of the known species occurring in the region com-

prised in the geographical range of eredus as given by Perry the

description of the size and the "ribbed" color pattern, and the deep

trunk and the comparatively rather long snout shown on the plate,

agree most nearly with the form later described by Guichenot as

pundulatus. The next best form to which the account approaches

is hudsonius, wdth which it agrees fairly well, and if part of Perry's

material comes from the coast of the United States, north of Florida,

he probably had a mixture of these forms. However, it is quite pos-

sible that Perry's specimens represented still another species or sub-

species, such as kincaidi. While the name eredus is here synonymized

with pundulatus, I continue to use the latter name, although it was

established at a later date, for two reasons: (1) It is a well-established

name that has been used for this southern seahorse for three quarters

of a century (remarks made on p. 516 in regard to generic name apply

also to specific name) ; and (2) there is no means now of determining

with absolute certainty what eredus actually represents.

There is no question that Guichenot had material of the present

subspecies when he described his fish, and the name pundulatus

belongs to it rather than to the other common West Indian seahorse,

which is here designated as reidi. The deep body shown on the plate

and the comparatively well developed spines as described and figured

indicate without a doubt that the name pundulatus belongs to the

subspecies described herewith. The spots he describes as "una

mancha morena, jaspeada de bianco, de cada lado del lomo y de la

base de la cola" are often developed in various positions on the trunk,

and are sometimes nearly all white. These characteristic spots are

often present also in the subspecies hudsonius and kincaidi. However,

while characteristic of the three subspecies, these spots are more often

faint or entirely absent in large specimens.

The discussion following gives the reasons for adopting th€ syn-

onymy as here given. While the type of stylifer only has been ex-

amined, the variability of the species as worked out on the available

material indicates that this synonymy is most probably correct. It

has been partly suggested also by previous investigators.
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H. marginalis and H. fascicularis, judged by the description of the

color, were apparently based on specimens of the present subspecies.

The longitudinal hues on the front part of the trunk contrasted with

transverse lines posteriorly, as described for marginalis, is especially

characteristic of punctulatus, although specimens often occur in

which this color pattern is obscured. Substantially the same color

pattern is described ior fascicularis , but the specimen for which this

name was proposed evidently had the alternating white lines on the

opercle and the lower anterior corner of the trunk very prominent,

which attracted Heckel's attention (see above color notes on

punctulatus and hudsonius).

H. stylifer was based chiefly on the strong development of some of

the tubercles, assuming the form of rather long spines. The type of

stylifer is a small specimen, 55 mm long, without any trace of a

brood pouch, taken in deep water, wliich would account for the rela-

tively long spines, longer than usual in specimens of that size (see

p. 556). It has 18 dorsal rays, not 16 as stated in the original

description.

H. poeyi, based on a single small *^ female, seemingly a young speci-

men, is apparently another name to add to the synonyms of punctu-

latus. The counts of the segments and fin rays given in the original

description distinctly fall within the range of variation of this sub-

species. The figure of the type shows the spines somewhat lower

than usual in females of punctulatus of about that size; but the

development of the spmes in punctulatus varies greatly with indi-

vidual fish, some specimens assuming the adult condition when small.

If the figure is correctly outlined, it may represent a young reidi, but

it remains to be seen whether that species occurs on the coast of Cuba,

and it is more likely that it is a young punctulatus. If poeyi is differ-

ent from either of those two, there is nothing in the original description

to show it.

Howell states in regard to his type: "Este ejemplar es cercano al

Hippocampus punctulatus Guichenot del que difiere por las propor-

ciones generales, la posici6n de la dorsal y la coloracion." The posi-

tion of the dorsal as shown on the figure is about that usual in punctu-

latus, and besides there is a certain degree of variation in that respect.

The proportional measurements and the color vary much with individ-

ual fish and to a still more marked extent with age, the typical condi-

tion not being developed except in full-grown or nearly full-grown

specimens.

<7 After becoming familiar with the variability and the age, sex, and specific differences shown by the

species of Hippocampus, I thinli it is worse than useless to attempt to base a new species of seahorse on a

single specimen, especially a juvenile, unless it shows some salient specific character; at least not until after

the range of variation of closely related species is determined by a study of series of specimens of like size

and in the same sex. This is true to a certain extent in other groups as well, but it is especially true of sea-

horses. An attempt to describe a new species of seahorse without at least a series of specimens of closely

related species for comparison cannot but result, in most cases, in a distinct disservice to the cause of science.
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HIPPOCAMPUS HUDSONTUS KINCAIDI Townsend and Barbour

Hippocampus antiquorum Goode (not Leach), Amer. Journ. Sci., vol. 14, p. 291,

1877 (Bermuda).

Hippocampus kincaidi Townsend and Barbour, New York Zool. Soc. Bull.

23, p. 304, fig., 1906 (Bermuda).

Hippocampus brunneus Bean, Proc. Biol. Soc. Washington, vol. 19, p. 32, 1907

(Bermuda).

Hippocampus punctulatus Beebe and Tee Van (not Guichenot), Zoologica, vol.

13, p. 40, 1933 (Bermuda).

Diagnosis.—First caudal segment hexangular (incompletely hex-

angular in one out of six specimens); last trunk segment octangular;

penultimate trunk segment usually septangular (in five), sometimes

novemangular (in one). In other words, extra plate for support of

dorsal usually on first caudal and last trunk segments only, some

times also on penultimate trunk segment; or, upper ridges of trunk

and tail usually overlapping on two segments, sometimes on three.

Trunk segments 11 (in all six examined). Caudal segments 33 to 36.

Dorsal rays 18 or 19. Pectoral rays usually 16, varying 15 to 17.

Tubercles and coronet well developed in young specimens, becoming

notably low in large fish, frequently obsolescent on upper ridge of

trunk in large males. Trunk of medium depth; snout of medium
length. Filaments rather profuse in young, absent in the few large

specimens examined. Color not well shown in the few available

specimens; large whitish or variegated blotches shown on trunk of

two specimens, largest specimen shows traces of transverse dark lines

on trunk; white dots usually quite profuse on tail, sparse on side of

trunk; general color pattern apparently the same as in hudsonius

and punctulatus. (See tables 1 and 3 for counts and measurements

and table 4 for averages.)

The figure of kincaidi and the color description of "brunneiis",

combined with the specimens examined, make it evident that the

variability of the tubercles, filaments, and color with age is approxi-

mately the same as already described for hudsonius or punctulatus

(see pp. 555 and 564).

Distinctive characters and relationships.—The Bermuda population

of this seahorse evidently forms a subspecies of equal rank with

hudsonius and punctulatus. The relation between these latter two

has been discussed under their accounts, and kincaidi may now be

compared with them. The differences between the three subspecies

become apparent by a study of tables 1, 3, and 4. H. kincaidi is

characterized by a combination of characters: A low caudal segment

count ; the low tubercles in large males tending to become obsolescent

;

a trunk of medium depth; a snout of medium length; a rather low

dorsal ray count; a medium pectoral ray count. In its low caudal

segment count and low tubercles it is nearest to punctulatus, especially
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to the Cuban population of that subspecies; in the depth of its trunk,

the length of the snout, and the pectoral ray count it is nearest to the

southern populations of hudsonius, while in the dorsal count it is

nearest to the northern population of that subspecies. Although the

number of specimens from Bermuda studied are few and the precise

range of variation of this population remains to be worked out, it

seems apparent that if hudsonius and punctulatus are to be recognized

as subspecies, kincaidi also should be recognized as having equal

rank with them.

In its comparatively lower tubercles, fewer caudal segments, and
slenderer body kincaidi approaches reidi, and the differences between
them are discussed under the latter (p. 575).

Material studied and geographic distribution.—Bermuda (23795,

F. M. Hamlin, 1879; 23805, G. Brown Goode, 1877; also Field Mus.
Nat. Hist. nos. 5064, 5065, 5066, and 5495, T. H. Bean).

Total number of specimens examined, 6; 4, with a brood pouch,

75 to 118 mm long; 2, -without any trace of a brood pouch, 61 and 62

mm. Apparently kincaidi is now known only from the coast of

Bermuda.
Nomenclature and synonymy.—^Although the types of kincaidi and

brunneus were not examined, they unquestionably pertain to the

subspecies here described. Apparently the former was based chiefly

on the strongly developed tubercles and their long, branched fila-

ments, while brunneus was based chiefly on color, the presence of

large blotches in the form of hourglasses. The present study definitely

determined that in hudsonius, as well as in punctulatus, the high

tubercles, the profuse filaments, and the blotches are normally

juvenile characters that often persist in medium-sized or even nearly

full-grown specimens (see pp. 51 1 and 555). Evidently the same varia-

tion occurs in kincaidi, although I do not have sufficient specimens

to determine this definitely. The tubercles and filaments of kincaidi

indicated on the published figure and the color of brunneus as described

show that neither was based on specimens of reidi, the other large

seahorse occurring at Bermuda.

Both kincaidi and brunneus were established on misapprehensions,

since the characters that apparently induced their describers to estab-

lish the names are well shown by the subspecies hudsonius and punctu-

latus during certain stages of growth or as an individual variation.

However, since the Bermuda population is subspecifically distinct

from hudsonius and punctulatus on the basis of other dift'erences, the

names kincaidi and brunneus, the former having priority, are available

for that population.
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HIPPOCAMPUS HIPPOCAMPUS ainnaeus)

Syngnathus hippocampus Linnaeus, Systema naturae, ed. 10, p. 338, 1758 (as

restricted by Leach, 1814; originally a composite species).

Hippocampus heptagonus Rafinesque, Caratteri di alcuni nuovi generi e nuove
specie di animali e piante della Sicilia, p. 18, 1810 (substitute for S. hippo-

campus Linnaeus to avoid tautonymy).

Hippocampus antiquorum Leach, The zoological miscellany vol. 1, p. 104, 1814
(Mediterranean only locality mentioned; substitute for S. hippocampus
Linnaeus to avoid tautonymy; seahorses split up into more than one species

and this name restricted to a Mediterranean species).

Hippocampus brevirostris Schinz, Das Thierreich von Cuvier, vol. 2, p. 262, 1822
(substitute for S. hippocampus Linnaeus to avoid tautonymy, the latter name
being previously restricted by Leach to the Mediterranean species having
blunt tubercles).

Hippocampus antiquus Risso, Histoire naturelle dcs principales productions de
I'Europe meridionale . . . , vol. 3, p. 183, 1826 (description most likely refers

to present species, see p. 521).

Hippocampus brevirostris Cuvier, Le rdgne animal, ed. 2, vol. 2, p. 363, 1829

(name anticipated by Schinz, 1822).

Hippocampus brevirostris Guerin-M^ineville, Iconographie du regne animal

du G. Cuvier, vol. 2, Poiss., pi. 65, fig. 2, 1829-38.

Hippocampus jubatus de la Pylaie, Congr. Sci. France, Poitiers, 1834, 2d sess.,

p. 528, 1835 (either a pre-Linnaean name or else a nomen nudum, see p. 524).

Hippocampus brevirostris Rauther, Die Syngnathiden des Golfes von Neapel,

p. 8, pi. 2, figs. 11, 16, and 18, pi. 16, fig. 173, 1925 (gives also extensive

account of biology and anatomy of species).

Diagnosis.—First caudal segment usually hexangular, often quad-

rangular (completely hexangular in seven, incompletely hexangular

in one, quadrangular in three) ; last trunk segment octangular; penulti-

mate trunk segments usually septangular like segments preceding it

(in eight), often novemangular (in the three specimens ha\dng a

completely quadrangular first caudal segment noted above). In

other words, first caudal and last trunk segment usually with an
extra plate on top ; when extra plate is absent on first caudal segment

it is present on penultimate trunk segments; or, upper ridges of tail

and trunk overlapping on two segments, usually on the first caudal

and last trunk segment, sometimes on last two trunk segments.

Trunk segments 11 (in all 11 specimens examined). Caudal segments

modally 35, varying 34 to 36. Dorsal rays usually 17, sometimes 16.

Pectoral rays modally 14, varying 13 to 15. Tubercles low in

medium-sized fish, becoming nearly obsolescent in large specimens,

or at least very low and narrowly rounded above, not pointed, not

abruptly stubby. Coronet rather high and blunt, bony tubercles in

front of it obsolescent. Trunk deep; snout short. Filaments few,

rather short, or entirely absent (highlj^ variable as in related species

shown on one of Rauther's figures, plate 16, to have many rather

long and branched filaments). Color dark, numerous small brown

spots of deeper intensity than ground color more or less evident, some-

times coalescing to form short lines or elongate spots on lower side
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of head, often very dark all over and definite spots hardly evident;

minute white dots present or absent, often coalescing to form irregular

lines or a fine network, especially marked on head and to a lesser

extent on trunk, often fine white lines radiating from eye. Dorsal

with a whitish margmal band, underlaid by a dark brown submarginal

band, basal part more or less dusky, sometimes nearly uniformly dark

below marginal whitish band. (See tables 1 and 2 for counts and

measurements.)

Distinctive characters and relationships.—H. hippocampus is appar-

ently related both to europaeus and to reidi, as discussed under the

accounts of those species. It has a distinctive appearance, owing to

its very low or obsolescent tubercles, short snout, and rather deep

body. In the low or nearly obsolescent tubercles it somewhat re-

sembles reidi but differs markedly in its conspicuously deeper trunk

and shorter snout and in having fewer pectoral rays, although there

is a small degree of intergradation in the latter character. It may
be sharply distinguished from guttulatus, its congener occurring in

the same region with it, by a number of characters, as pointed out

on page 544.

A fair percentage of the specimens tend to have the first caudal

segment quadrangular. This deviation occurs less frequently in

hudsonius and punctulatus, while in the subgenus Jamsus (see p. 584)

it becomes the dominant condition. In hippocampus tliis variation

is apparently correlated with a novemangular antepenultimate trunk

segment.

Material examined and geographic distribution.—Bay of Naples,

S. E. Meek, April 1897, four specimens (48325). Also seven speci-

mens from the collection of the American Museum of Natural History,

as follows: Two from the Zoological Station, Naples, Dr. Hovey

(1082), and five purchased from the Zoological Station, Naples (5042)

without further data. All these no doubt belong to the same species.

Total number of specimens studied, 11, 55 to 104 mm long (one

specimen with the tip of the tail broken possibly somewhat larger

than the longest specimen recorded here) . All the specimens, except

the smallest one, have a brood pouch or at least a rudiment of one.

According to Rauther most of the females of this species have a

brood pouch more or less developed; apparently the sexes cannot be

distinguished by that character.

Nomenclature and synonymy.—This species has been designated

most generally by the name of hrevirostris, but the review of the

literature (pp. 520 to 522) shows that that name has been proposed as a

substitute for the earlier name hippocampus, of which it consequently

becomes a synonym. In this case there is greater advantage in

following the rules rather than general usage and sinking the name
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breinrostris to synonymy, since that name was employed often to

designate other species as well, such as europaeus and species in other

parts of the globe. Furthermore, there is no possibility that the

name hippocampus will have to be changed again. Therefore, it is a

fortunate coincidence that sinking the name brevirostris as a synonym
of hippocampus will serve the triple purpose of complying with the

code, clearing away the existing confusion implied in the name
brevirostris, and fixing the name of this species with finality.

Uncertain specimen.—A single specimen in the University of

Michigan Museum (111750), found in the same lot of seahorses

forming the basis of multiannularis (see p. 542), probably belongs to

hippocampus. Trmik segments 11; caudal segments 37; dorsal rays

18; pectoral rays 15; first caudal segment hexangular; penultimate

trunk segment septangular, tubercles nearly obsolescent. Length

102 mm, with a brood pouch; depth 18, snout 6.7, postorbital 10.5,

head 20.5, trunk 30.5, tail 67.5, and orbit 4 percent of length. If

these measurements are compared %vith table 2, it wall be noted that

by the length of its snout this specimen is either a europaeus or a

hippocampus, but its general physiognomy is more like hippocampus

and agrees more with the latter species in the depth of the trunk and

the appearance of the tubercles. The number of caudal segments and

dorsal rays falls just outside the frequency distribution of hippocampus

as determined (compare with table 1); but it seems to fit well in that

distribution as an extreme variant. If this specimen was one of the

original lot from Dagry Freres (see p. 542) and came from the Bay
of Biscay, it seems possible that hippocampus, like guttulatus, is repre-

sented on the Atlantic coast of Europe by a distinct subspecies.

However, that remains to be determined. It is more likely that it

came from the Mediterranean and represents a variant of its species

with respect to the number of caudal segments and dorsal rays.

HIPPOCAMPUS KEIDI Ginsburg

Figures 65, 66

Hippocampus longirostris Kaup (not Schinz, 1822, a French species; not Cuvier,

1829, sec pp. 520 to 523 for discussion). Catalogue of the lopIiol)ranchiate

fish in the collection of the British Musuem, p. 12, pi. 3, figs. 2, 2a, 1856

(Martinique and St. Lucia; recognizal)lc figure of this species published).

Hippocampus guttulatus Goode (not Cuvier), Amer. Journ. Sci., vol. 14, p. 291,

1877 (Bermuda).

Hippocampus punctulatus Meek and Hildebrand (in part), Publ. Field Mus.

Nat. Hist., zool. ser., vol. 15, pt. 1, p. 255, 1923 (specimens from Porto

Bello only belong to present species).

Hippocampus reidi Ginsburg, Journ. Washington Acad. Sci., vol. 23, p. 561, 1933

(Grenada, British West Indies; Porto Bello, Panama; Jamaica, W. I.; Haiti).

Diagnosis.—First caudal segment hexangular (incompletely hex-

angular in one out of 12 specimens examined); last trunk segment
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always octangular; penultimate trunk segment usually septangular,
sometimes novemangular (completely novemangular in two speci-

mens and incompletely so in one out of 12 examined). In other
words, usually first caudal

and last trunk segments

only with an extra plate

for the Lsupport of the

dorsal, infrequently miss-

ing on first caudal seg-

ment and sometimes
present on penultimate

trunk segment; or, upper

ridges of tail and trunk

usually overlapping on
two segments, sometimes

on three. Trunk segments
normally 11 (in 11), some-

times 12 (an incomplete

twelfth segment in one).

Caudal segments usually

35 or 36, varying 84 to

37. Dorsal rays modally

17, varying 15 to 18.

Pectoral rays usually 15 or

16, varying 15 to 17.

Tubercles on upper ridge

of trunk evident in small

specimens (one male 46

mm long and two females

50 and 58 mm examined),

but quite low, compara-
tively much lower than

usual in specimens of

hudsonius or punctulatus

of similar size; in large or

medium-sized specimens

obsolescent or nearly ob-

solescent, being sometimes

indicated as a slight,broad-

ly wavelike rise (next sizes

examined after the small

specimens are a male 74 and a female 93 mm). Coronet medium
in small and medium-sized specimens, very low in large ones. Trunks
unusually slender; snout conspicuously long. Filaments absent on
tubercles and coronet of large and medium-sized specimens; present

Figure 55.—Hippocampus reidi, drawn from the type, a male
121 mm long from Grenada, British West Indies; U.S.N.M,
no. 86590. Length of specimen as drawn, about 91 mm.
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in small fish of about 50 mm long but few and short; very small

tablike processes or minute pimples rather profuse and usually per-

sistent in largest specimens, sometimes short filaments present on

back (not on tubercles) of large specimens. Color pattern char-

acteristic; covered more

or less thickly with small

brown spots against a

lighter background, the

spots often differmg in

size, somewhat larger

and more prominent
spots interspersed with

smaller ones, ground
color sprinkled profusely

with minute, almost
microscopic whitish dots

(color evident only in the

larger specimens, the

a vailable smaller ones
nearly uniformly colored

without any definite color

pattern, possibly faded).

Dorsal hyaline with
a submarginal brown
streak and sprinkled at

the base with small brown

dots. (See tables 1 and

3 for counts and measure-

ments.)

Distinctive characters

and relationships.—H.

reidi agrees most nearly

with hippocampus from

the Mediterranean in its

obsolescent tubercles and

number of caudal seg-

ments and dorsal rays, as

well as in its color pat-

tern, but differs sharply

in having a conspicuously

slenderer trunk and long-

er snout, while the fre-

quency distribution of the pectoral rays is quite different, although the

two species overlap in that respect.

The similarity in the structure of the tubercles, the number of

caudal segments and dorsal rays, and the color pattern of reidi and

FiGUEE 66.—Hippocampus reidi, drawn from a female 127 mm
loDg taken with the type. Length of specimen as drawn,

89 mm.
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hippocampus may be a case of parallelism, and it is possible that reidi

is more nearly related to kincaidi and punctulatus. In any case,

whatever is the true relationship of reidi, for the practical purpose of

identification it is necessary to compare it with them, since its geo-

graphic range overlaps with that of kincaidi and possibly also with

that of punctulatus.

Full-grown or nearly full-grown specimens of reidi may be sharply

distinguished from punctulatus by their markedly slender trunk (see

table 3) along with the difference in the color pattern, reidi being

profusely spotted with small spots, while large specimens of punctu-

latus are marked generally by narrow lines or sometimes by large

blotches. H. reidi also has the tubercles obsolescent, while in punc-

tulatus they are in most specimens fairly well developed, although

full-grown males sometimes closely approach reidi in that respect.

Small specimens are not readily distinguished by depth, but may be

separated on direct comparison by the difference in the structure of

the tubercles, in most, but not all cases, some small specimens oi punctu-

latus having the tubercles rather low. As further aids in separating

the two, reidi has a distinctly lower dorsal fin ray count and a longer

snout than punctulatus, but there is more or less intergradation in

those two characters (see tables 1 and 3).

The present species differs from kincaidi in the same characters,

namely, in having a slenderer trunk, obsolescent tubercles, fewer

dorsal rays, a longer snout, and a different color pattern. It has been

noted that kincaidi has a slenderer trunk and generally lower tubercles

than punctulatus, and it consequently approaches nearer to reidi in

those two important characters. However, to offset this conver-

gence, kincaidi has a somewhat shorter snout than punctulatus, and

it consequently diverges more from reidi in this character. While

kincaidi converges toward reidi in the depth of the trunk, there was

no intergradation in the few specimens measured (see table 3).

When all the characters are taken into consideration there should

be found no difficulty in most cases in distinguishing reidi from kin-

caidi, as well as from punctulatus. At least, I did not find it difficult.

It is reasonable to expect some difficulty, however, in referring occa-

sional extreme variants of kincaidi and reidi in places where both

occur, as in Bermuda. Out of seven specimens of seahorses from

Bermuda available, only one may be referred to reidi and six to kin-

caidi, and the latter is probably the commoner seahorse on the coast

of Bermuda. The single specimen of reidi from that coast is for-

tunately a nearly full-grown individual having the important char-

acters typical of its species, and there is no question as to where it

belongs.

Material studied and geographic distribution.—Porto Bello, Panama;

Meek and Hildebrand (79685, March 19, 1912; Field Mus. Nat. Hist.
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no. 8284). St. George, Grenada, British West Indies; W. O'Brien

Donovan (86590, two specimens including the type). Port-au-

Prince, Haiti; C. Bencomo (85958; three large specimens, dried and

hence could not be accurately measured, nor the fin rays counted,

but the count of the segments included in the above account; form,

tubercles, and color typical of the species). Jamaica, West Indies;

Albatross; March 1-11, 1884 (92684). Kingston, Jamaica; Albatross,

1884 (93732). Bermuda; G. Brown Goode; 1876-77; 1 female, 137

mm long (21933).

Total number of specimens examined, 12; 6 with a brood pouch or

at least a rudiment of one, 46 to about 150 mm long (the largest male

dried, and exact length cannot be determined); 6 specimens 50 to 137

mm long, without any trace of a brood pouch.

From the material examined it is evident that this species is common
in the West Indies and ranges from Panama to Bermuda, but its pre-

cise geographical limits remain to be determined. Among all the

available specimens from Florida and Cuba not a single reidi was
found. Extant records in the literature, of seahorses from the West
Indies, no doubt refer partly or wholly to this species, but on account

of the failure of previous authors except Kaup to distinguish reidi

it is not possible to place such records properly in the synonymy
unless the specimens are reexamined. The figure published by Kaup
shows the slender body, the low tubercles and coronet, and the char-

acteristic color pattern and is readily identifiable as drawn from a

specimen of reidi. In view of Kaup's evident failure to distinguish

the species of Hippocampus in many cases, it is doubtful whether all

his material was referable to the present species; but one of his speci-

mens from St. Lucia and one from Martinique for which he describes

the color apparently belonged to reidi. These two localities fall

within the geographic range represented by specimens examined

during my study.

HIPPOCAMPUS OBTUSUS Ginsburg

Figure 67

Hippocampus obtusus Ginsburg, Journ. Washington Acad. Sci., vol. 23, p. 5G2,

1933 (off Cape Hatteras, N. C.)

Diagnosis.—First caudal segment hexangular, last trunk segment

octangular, penultimate trunk segment septangular. In other words,

first caudal and last trunk segments only bearing an extra plate for

the support of the dorsal; or, upper ridges of trunk and tail over-

lapping on two segments. Trunk segments 11; caudal segments 35;

dorsal rays 17; pectoral rays 16. Every third or fourth tubercle on

trunk and anterior part of tail very stout and bluntly obtuse, reduced

to stout, knobUke stumps, their appearance very characteristic,
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Figure 67.

—

Hippocampus obtusus, drawn from the type, a male 70 mm long from off the coast of North
Carolina; U.S.N.M. no. 84527. Length of specimen as drawn, 55 mm.

73864—36 6



578 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 83

tubercles on head, at base of pectoral, and on nape similarly stumpy.

Coronet of medium height. Trunk conspicuously slender; snout

rather long. First two enlarged spines on tail having short somewhat

chunky stumpy appendages, no other filaments, profusely covered

with pimplelike excrescences on skin; smaller on side, larger on back.

Color nearly uniformly yellowish (probably faded).

Measurements.—Length 70 mm, with the brood pouch just begin-

ning to develop. Depth 12, snout 10.5, postorbital 11, head 24.5.

trunk 35, tail 61, and orbit 4.5 percent of length.

Distinctive characters and relationships.—When I first found the

specimen forming the type of the present species, I immediately

recognized its striking appearance and set it aside as being distmct

from hudsonius, but I hesitated to describe it as a new species on the

bare chance of its being an abnormal specimen of that species, since

it was taken within the geographic range of that species and the counts

of its meristic characters also fall within the range of variation of the

subspecies hudsonius. Any doubts as to its distinctive nature were

dispelled, however, after I found the three specimens from the Pacific

coast that form the basis of hildebrandi. As later noted (p. 582),

there is no question that hildebrandi is a distinct species. The most

distinctive and striking character of hildebrandi—the structure of the

tubercles—is nearly duplicated in the type of obtusus, which is evi-

dently the Atlantic coast counterpart of hildebrandi, obtusus differing

chiefly in its fewer caudal segments and dorsal rays.

H. obtusus differs from the other species occurring within its geo-

graphic range, hudsonius, as well as from all other American species

except hildebrandi, chiefly in the structure of the tubercles, which is

very striking. It is one of those characters hard to describe but may
be appreciated fully by direct comparison of material. The tubercles

in obtusus are very stout and blunt, but they are also low, being

reduced to mere stout blunt stumps or knobs. They are unlike the

rather slender and notably higher tubercles of hudsonius, or the more

or less obsolescent tubercles of hippocampus and reidi. H. obtusus

differs further from hudsonius in having a notably slenderer trunk and

a longer snout, more so than even the extreme variants of hudsonius

of similar size (compare with table 3). The paucity of specimens of

obtusus in collections, only the type being known, may possibly be

explained by its probable offshore habitat, as discussed in the next

paragraph.

Material studied and distribution.—Oft" Cape Hatteras, N. C;
Albatross; June 5, 1885 (84527, the type); the only known specimen.

This species possibly has more of an offshore habitat, while hudsonius

is common in shallow water inshore and is also taken offshore.

There are no available data as to the habitat of the type, but on the

day on which it was captured the Albatross was engaged in line fishing
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offshore in 50}^ to 123 fathoms.** While this fact is suggestive, it is

not conclusive. It may have been taken at the surface either off-

shore or inshore. The vertical as well as the geographical distri-

bution of this species remains to be determined.

HIPPOCAMPUS HILDEBRANDI Ginsburg

Figures 68, 69

Hippocampus ingens Meek and Hildebrand (in part), Publ. Field Mus. Nat.

Hist., zool. ser., vol. 15, pt. 1, p. 256, 1923 (three specimens from Chame
Point, Pacific coast of Panama, referred to the present species)

.

Hippocampus hildebrandi Ginsburg, Journ. Washington Acad. Sci., vol. 23,

p. 562, 1933 (Chame Point, Panama, based on specimen of preceding record).

Diagnosis.—First caudal segment hexangular; last trunk segment

octangular; penultimate trunk segment septangular, sometimes

novemangular (in one specimen out of three penultimate trunk seg-

ment incompletely novemangular). In other words, extra plate for

support of the dorsal usually present on first caudal and last trunk

segment only, sometimes also on penultimate trunk segments; or,

upper ridges of tail and trunk usually overlapping only on two seg-

ments. Trunk segments 11, caudal segments 39 (same count in aU

three specimens examined). Dorsal rays 20 (in two) or 21 (in one).

Pectoral rays 16 (in one) or 17 (in two). Tubercles on upper ridge

not at all pointed, every third or fourth strildngly stout but low,

forming characteristic stout, blunt, knoblike stumps (very similar in

appearance to those of ohtusus). Coronet well developed, of medium
height. Trunk slender; snout rather long. No slender filamxents,

but fleshy, short appendages present on some tubercles; profusely

covered with pimpleUke projections. The three available specimens

nearly uniformly dark, without any well-marked color pattern;

sometimes with small brown spots irregularly scattered on opercle,

trunk and tail. Kays of dorsal dark brown at bases gradually

becoming Hghter distally; a narrow, longitudinal hyaline streak, a

httle below middle, interrupting the conspicuous brown color on the

rays; interradial membrane hyaline.

Measurements.—Two, without a brood pouch, 46 and 68 mm long;

depth 12 and 13.5, snout 10 (m both), postorbital 11.5 and 10.5, head

25 and 24.5, trunk 31.5 and 30, tail 63.5 and 65.5 and orbit 6 and 4.5

percent of length, respectively; one with a rudimentary brood pouch

49 mm, depth 9, snout 10, postorbital 11, head 25.5, trunk 32, tail

61.5, and orbit 6 percent of length.

Distinctive characters and relationships.—The three specimens

forming the basis of the foregoing account unquestionably represent a

distinct species. There is only one other species, ingens, now known

from the Pacific coast of Panama, and hildebrandi should be compared

" Rep. U. S. Comm. Fish, for 1885, p. 80, 1887.
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with that. The two have approxunately the same number of seg-
ments and fin rays (compare with table 1). Hence, it may be sug-
gested that hildehrandi represents the young of ingens, but it is evident

FiouKE b^.—Hippocampus hUdebrandl, drawn from the type, a female 68 mm long from the Pacific coast of
Panama; U.S.N.M. no. 8203C. Length of specimen as drawn, 39 mm.

that such is not the case, although I did not have specunens of the
same size m both species for comparison. In the species of Hippo-
campus examined by me, the tubercles are notably better developed
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and pointed in smaller fish. This is the invariable rule in all the spe-
cies examined (except possibly obfusus and hildebrandi for which no

Figure 69.

—

Hippocavipus hitdcbrandt, drawn from a male 49 mm long; U.S.N.M. no. 82039. Length of

specimen as drawn, 35 mm. Note the very rudimentary tubercles in a male of this size, although in other
species the tubercles are well developed in such small specimens. A smaller female, 46mm long, U.S.N.M

.

no. 82037, has the tubercles better developed but stumpy, essentially as in figure 68.

series of specimens in graduated sizes are available), and is also true of

ingens. The smallest available specimen of ingens is 1 1 3 mm long and
the largest 201 mm. The tubercles in ingens are notably better devel-
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oped in the smaller specimens, being distinctly higher and spinous, as

in the other species of Hippocampus, while in the three specimens here

assigned to hildebrandi the tubercles are much broader and lower, al-

though these three are considerably smaller than the smallest specimen

of ingens examined. The difference in appearance is very strildng, but

it is hard to convey an adequate verbal picture, and this difference may
be appreciated fully only by a direct comparison of material. After

familiarity is gained with the change in the appearance of the tubercles

on account of growth in the species of Hippocampus, a comparison

between the available specimens of ingens and hildebrandi will force

the conclusion that they represent distinct species. H. hildebrandi is

evidently most nearly related to obtusus from the Atlantic coast,

differing sharply in having more caudal segments and dorsal rays.

Material examined and distribution.—Chame Point, Pacific coast of

Panama; Robert Tweedlie (82037; 82039; 82063, the type); two

specimens, 46 and 68 mm long without any trace of a brood pouch, 1

specimen 49 mm long with a rudimentary brood pouch.

All three specimens were captured by Robert Tweedlie, whose

methods of collecting are described by Meek and Hildebrand,^^ as

follows: "* * * most of his specimens were either dipped up by

the sand dredge * * * or taken with the dip-net * * * i^

the vicinity of the dredge. * * * the position of the dredge

* * * was located at the end of Chame Point, a long and very

narrow neck of land projecting a distance of about thirty miles into

the sea." Therefore, it is possible that this species has an offshore

habitat as was discussed for its close relative obtusus (p. 578). A fourth

specimen obtained by Tweedlie is a true ingens and was included in

the account of that species. The two Pacific coast species, therefore,

apparently overlap in their ranges, even though they may be found to

differ in their vertical distribution.

HIPPOCAMPUS VILLOSUS Giinther

Hippocampus villosus Guntheh, Zoology of the voyage of H.M.S. Challenger,

vol. 1, pt. 6, Fishes, p. 8, pi. 1, fig. D, 1880 (off Bahia).

Hippocampus punctulatus Meek and Hildebrand (in part), Publ. Field Mus. Nat.

Hist., zool. ser., vol. 15, pt. 1, p. 255, 1923 (the specimen from Fox Bay,

Colon, Panama, here referred provisionally to villosus.)

Diagnosis.—First caudal segment hexangular, last trunk segment

octangular, penultimate trunk segment septangular like the segments

preceding it. In other words, an extra plate for the support of the

dorsal on last caudal and first trunk segments only ; or, upper ridges

of tail and trunk overlapping on two segments. Trunk segments 10;

caudal segments 34; dorsal rays 16; pectoral rays 15. Tubercles on

upper ridge of trunk well developed and pointed. Coronet high.

" Publ. Field Mus. Nat. Hist., zool. ser., vol. 16, pt. 1, p. 6, 1923.
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Trunk deep ; snout of medium length. Filaments short, more or less

branched, present on spines of head and of upper ridge of trunk and

anterior part of tail. Brown, with lighter blotches around bases of

spines of trunk, the blotches coalescent (the color pattern somewhat
as in specimens of hudsonius or pundulatus of similar size) ; white dots

present, but scanty; dorsal with obliquely longitudinal rows of rather

faint brownish spots near base, no submarginal band.

Measurements.—Length 68 mm, without any trace of a brood

pouch; depth 17, snout 8.5, postorbital 12, head 24, trunk 38, tail 56.5,

and orbit 4.5 percent of length.

Distinctive characters and relationships.—The foregoing account is

based on a single specimen that I refer with considerable doubt to

Giinther's species, which is also known from but one specimen. The
species of Hippocampus are so variable intraspecifically, and so closely

approaching or even overlapping interspecifically, that it seems fool-

hardy to base a species on a single specimen, except where it shows

some salient character unmistakably distinguishing it. There must

be even greater uncertainty to attempt to identify a single specimen

with a poorly established species without comparing it directly with

the type. However, this specimen is evidently of a different species

from any of the others from the American coasts described in the

present paper, and it agrees fairly well with the inadequate account

of villosus, except that Giinther's specimen apparently had a longer

snout. Not wishing to establish a new species on a single specimen in

this case, I provisionally refer it to villosus.

Judged from the species from the American coasts known at present,

this specimen belongs to a species nearest to reidi on one hand and to

punctulatus on the other, but it apparently differs from both. The
most striking feature is its relatively small number of segments, both

trunk and caudal segments. The 10 trunk segments represent the

most usual number found in the subgenus Jamsus. Of the other

species described herein, only one specimen of hudsonius, out of 76

examined, had this number, while in all the rest of the species not

one specimen was found with 10 trunk segments. It is possible that

the specimen here referred to villosus represents a rare variant, but

the probabilities are much more strongly in favor of its representing

a species that normally has fewer trunk segments. The number of

caudal segments is also near to the normal condition in the subgenus

Jamsus, but it also falls at the extreme of the frequency distributions

of reidi and punctulatus (compare with table 1 ) . This specimen further

differs from reidi in its deeper body and strilvingly better developed

tubercles, and from punctulatus in having a deeper body when speci-

mens of approximately the same size are compared (see table 3).

From the two species belonging to the subgenus Jamsus it differs
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strikinglj^ in its larger size and also in having more numerous dorsal

and pectoral rays.

Material studied.—Fox Bay, Colon, Panama; Meek and Hilde-

brand; March 25, 1911 (81727); one specimen mthout any brood

pouch.
Jamsus, new subgenus

Genotype.—Hippocampus regulus Ginsburg.

Definition.—Dorsal rays 10 to 14. Pectoral rays 10 to 12. Trunk
segments usually 10, often 9, infrequently 11. Caudal segments 28

to 34. Upper ridges of tail and trunk usually overlapping on one

segment, sometimes on two, rarely on none; usually on last trunk

segment, often on first caudal. First caudal segment usually quad-

rangular; last trunk segment usually octangular (last trunk and first

caudal segments often both hexangular in zosterae, in those specimens

having nine trunk segments, see p. 590). Penultimate trunk segment,

like the segments in front of it, usually septangular, infrequently

novemangular. Base of dorsal on two segments, usually on last

two trunk segments, often on last trunk and first caudal segments.

Size notably small.

Relationships.—Jamsus is evidently related to the typical subgenus

but differs from it chiefly in having fewer fin rays, fewer trunk and
caudal segments, and normally one instead of two extra plates for

the support of the dorsal. In the number of dorsal and pectoral rays

there are no intergradients between the two subgenera in the species

studied. Jamsus contains two species, which are notably small in

size, and their smaller size is correlated with a lesser number of fin

rays and segments.

Etymology.—An arbitrary combination of two Biblical Hebrew
words: jam ^°=sea, and sus ^°=horse, nouns in masculine gender

according to the rules ofHebrew grammar; transliterated into the Latin

alphabet according to the rules of the Library of Congress,^^ except

that the Hebrew letter "yod" is rendered into "j", equivalent to the

old Latin consonantal "i"; the "j" pronounced like the English "y-"'

HIPPOCAMPUS REGULUS Ginsburg

Figures 70, 71

Hippocampus regulus Ginsburg, Journ. Washington Acad. Sci., vol. 23, p. 563

1933 (Mississippi; Texas; Campeche, Mexico).

Diagnosis.—First caudal segment nearly always quadrangular (in-

completely hexangular in one out of 24 specimens examined), last

trunk segment always octangular, penultimate trunk segment nearly

'" See, for instance, Exodus 15:1.

•' See also Funk & Wagn alls Jowisb Encyclopaedia, vol. 2, p. ix.
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always septangular (incompletely novemangular in one out of 24

specimens). In other words, an extra plate for support of the dorsal

normally on last trunk segment only, infrequently also on first caudal

or penultimate trunk segment (on one side onl}^ of each one of two

specimens out of 24 examined); or, upper ridges of tail and trunk

normally overlapping on one segment only (with the exception

noted). Trunk segment 10 (in 23), sometimes 9 (in one specimen

from Campeche). Caudal segments usually 29 to 31, varying 28 to

32. Dorsal rays modally 11, varying 10 to 12. Pectoral rays modally

11, varj^ing 10 to 12. Base of dorsal on last two trunk segments.

Tubercles on upper ridge fairly well developed and pointed, some-

times low in full-grown males. Coronet comparatively liigh. Fila-

ments usually present, relatively not long, their numbers varying

greatly with individual fish and to some extent with age, sometimes

profuse and more or less branched, often absent or nearly absent,

especially in full-grown specimens; minute pimples usually profuse.

Color variously mottled with yellowish of contrasting intensity or

with brownish, without any definite color pattern; basal two-thirds

of dorsal with lengthwise rows of small diffuse spots, often more or

less coalescent, forming a diffuse network, sometimes nearly uniformly

pigmented but increasingly darker proximad; sometimes with a

distinct submarginal dark band, sometimes nearly hyaline. (See

table 5 for counts.)

Measurements.—A male, 30.5 mm long, depth 18.5, snout 7,

postorbital 12, head 22.5, trunk 34, tail 62.5, and orbit 6 percent of

length. A female, 26.5 mm long, depth 17, snout 8.5, postorbital 13,

head 25.5, trunk 36.5, tail 55.5, and orbit 7.5 percent of length.

Distinctive characters and relationships.—Tiiis species is evidently

closely related to zosterae. The greatest divergence is in the number
of dorsal rays, although there is a certain degree of intergradation

between the two species (see table 5). There is also a decided diver-

gence in the number of caudal segments, but the intergradation in

that character is even more pronounced than in the number of dorsal

rays.

The individuals comprising the species regulus seem, from the ma-
terial examined, to form a comparatively homogeneous and compact

mass with reference to their structure, shown especially by the

relative stability in the number of trunk segments and the almost

constantly quadrangular first caudal segment. Of the 24 specimens

examined only one from Campeche has nine trunk segments, and

only one from Cat Island has an incompletely hexangular first caudal

segment. The specimens from Campeche otherwise differ but slightly

from those of the northern coast of the Gulf. The frequency distri-

butions of the fin rays in the Campeche lot correspond exactly to
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FiQUEE 70.—Hippocampus regains, drawn from the type, a male 30.5 mm long from Harbor Island, Tex.

U.8.N.M. no. 82950. Length of specimen as drawn, 19.5 mm.
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those from Mississippi and Texas. The number of caudal segments
is also nearly the same, averaging slightly greater in the Campeche
lot, but this slight difference may disappear when more specimens

?3S^.

Figure 71.—Hippocampus regulus, drawn from a female 29.5 mm long from Harbor Island, Tex. Length
of specimen as drawn, 17.5 mm.

are examined. The presence of these two variants in a widely sep-
arated population emphasizes the relative homogeneity of regulus and
is in strong contrast to the high degree of variability shown by
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zosterae, which tends to break up into distinct stocks as discussed

hereafter (p. 592),

Of the two variants of regulus, the one with the nine trunk seg-

ments has a quadrangular first caudal, while the one with an incom-

pletely hexangular first caudal segment has 10 trunk segments. It

will be shown (p. 591) that in zosterae nine trunk segments are always

correlated with a hexangular first caudal segment. In regulus these

variations are not only infrequent but when they do occur they are

not correlated. Another point of considerable interest is that regulus,

in two important characters—number of trunk segments and number
of pectoral rays—approaches much more the Key West population

of zosterae than its Pensacola population (see table 5).

There are legitimate grounds for difference of opinion in regard to

the taxonomic status of regulus, whether it is to be considered as a

full species or as a subspecies. According to the data presented, it

may be regarded, within reason, as a subspecies of zosterae. How-
ever, while the degree of intergradation in the characters investigated

is greater than usual between distinct species of fishes in general, it

is also of a lesser degree than the usual intergradation between sub-

species of fishes. Furthermore, speciation in the genus Hi'p'pocamjpus

is quite unlike that usual among fishes. A condition of very near

approach or even of overlapping is evidently normal in Hippocampus

(see, for instance, discussion of relationship of ingens, p. 536). A com-

parison between tables 1 and 5 shows that the divergence between

regulus and zosterae, in the number of dorsal rays and caudal segments,

is much more pronounced and of a much liigher degree than that

between the subspecies hudsonius and punctulatus, for instance. It

was also shown that regulus is nearer to the Key West population of

zosterae, whereas if regulus were a mere geographical subspecies of

zosterae, it would be reasonable to expect it to differ in a regular

latitudinal direction and to be nearer the Pensacola population of

zosterae. All available evidence considered, therefore, it seems best

to assign full specific rank to regulus, although this opinion may have

to be changed by a study of more material and specimens from

intermediate localities.

As compared with all other American species of Hippocampus

except zosterae, regulus is readily distinguished by the number of

trunk and caudal segments, the number of fin rays, and its small size.

Material studied and geographic distribution.—Cat Island, Miss.,

collected by the author November 15, 1931. Harbor Island, Tex.,

J. C. Pearson (92950, the type. May 1927; also in the Bureau of

Fisheries, collected on the following dates: 1 specimen with the type;

2 on April 3, 1927, 1 on October 20, 1926, 2 on October 25, 1926, 2 on

November 12, 1926). Hog Island, Tex. ; J. C. Pearson. Champoton,
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Campeche, Mexico, A. S. Pearse; July 13, 1932 (Univ. Michigan

Mus. no. 102819).

Total number of specimens studied, 24; 13, with a broad pouch or

at least a rudiment of one, 21 to 34 mm long; 11, without any trace

of a brood pouch, 17 to 30 mm long. Some of the larger specimens

have the brood pouch fully developed. Judged by the material

examined, the maximum size attained by regulus is considerably

below that of zosterae. All the specimens I obtained at Cat Island

were picked out from seaweed landed by a small drag seine in shallow

water on a sandy shore.

Table 5.

—

Frequency distribution of some meristic characters of Hippocampus
zosterae and regulus according to locality

Species and locality
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segment is closely correlated with the variation in the structure of

the last trunk segment and the number of trunk segments. The
frequency of occurrence of these variations differs with the local stock.

These points are discussed below.) Trunk segments usually 10,

often 9, sometimes 11. Caudal segments usually 31 to 33, varying

30 to 34. Dorsal rays modally 12, varying 11 to 14. Pectoral rays

10 to 12. Tubercles usually quite conspicuous, often becoming very

low in full-grown males. Coronet comparatively high. Trunk

rather deep ; snout usually quite short. Presence of filaments vary-

ing with the individual and evidently also with age, oftener absent,

the specimens having filaments usually belonging to the smaller size

groups, filaments when present relatively short, often branched.

Color variously mottled with contrasting yellowish shades, often with

wliite and brown, without any definite color pattern, sometimes quite

dark all over, sometimes with whitish cross bands on tail ; dorsal with

a submarginal brown streak typically present, usually with one or two

rows of diffuse spots at the base; often entire fin nearly colorless.

(See table 5 for counts.)

Variability in structure of region where trunk and tail meet, and its

correlation.—H. zosterae shows two main trends of variation which

are correlated with locahty to a considerable extent. In the majority

of specimens of the entire available lot representing all localities, the

first caudal segment is quadrangular and the last trunk segment

octangular. All such specimens have the single extra plate on the

last trunk segment, while the dorsal is situated on the last two trunk

segments and the number of trunk segments is 10, infrequently 11.

Very often the foUowing important variation in structure occurs:

The first caudal segment is hexangular, and the last trunk segment

is also hexangular ; in other words, the extra plate is on the first caudal

instead of on the last trunk segment. In all such specimens the base

of the dorsal is situated over the last trunk and first caudal instead of

over the last two trunk segments, and the number of trunk segments

is 9 instead of 10.

This latter variation may be easily conceived as having been derived

from the former by the last trunk segment losing the last lowermost

point of intersection and thus having changed to a caudal segment.

The probability that this is the correct explanation is increased by the

fact that in regulus, the near relative of zosterae, the former condition

is normal for the species almost without any exception. Further-

more, four specimens of zosterae out of 59 examined are asynunetrical,

one side of the fish showing one of the two general variations described

and the other side shomng the other variation, the probable manner
in which the change occurs thus being shown by the same individual

fish (see p. 592). In other words, in zosterae there is a very decided
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tendency for the last trunk segment to change to a caudal segment by
the loss of the last pouit of intersection on the lower lateral ridge.

As a result the number of trunk segments is reduced by one; the first

caudal, instead of the last trunk segment, now bears the extra plate

for the support of the dorsal, and the base of the dorsal is placed over

the last trunk and first caudal segments instead of over the last two

trunk segments. This important trend of evolution shown by a

comparatively large percentage of specimens evidently indicates a

more recent development. The frequent presence of a hexangular

caudal segment in this species may appear to show a more primitive

condition, since tliis occurs also in the subgenus Hippocampus.

However, in zosterae a hexangular caudal segment is correlated with

a hexangular last trunk segment, and the latter condition, in its turn,

is unique and apparently represents a more recent development.

Consequently, the hexangular first caudal segment in zosterae prob-

ably represents a pseudoreversion and not a primitive condition; that

is, it is caused by the last trunk segment changing to a caudal seg-

ment as a consequence of a shortening of the lower ridge on the trunk.

The evidence strongly favors the conclusion that zosterae is now under-

going a gradual change, which, if carried far enough, will result in the

formation of a distinct species, or even subgenus, having nine trunk

segments. The tempo of the change evidently differs with the

population (see p. 592).

For convenience, the individual variability, besides the main

trends of variation, may be indicated as follows: Altogether 59 speci-

mens were examined, in which the number of trunk segments were:

19 with 9 complete segments; 34 with 10 complete segments; 4 with

10 incomplete segments; and 2 with 11 complete segments. Of those

having 9 segments 14 have an extra plate on the first caudal segment

only; three have an extra plate on the last trunk and first caudal

segments ; in one an extra plate is present only on one side of the first

caudal segment ; and in one an extra plate is present only on one side

of the last trunk segment and on both sides of the first caudal seg-

ment. Counting the variants showing asymmetry as though they

were bilaterally symmetrical, and combining the above figures, w^e

get 15 specimens having an extra plate on the first caudal segment

only and four having extra plates on the last trunk and first caudal

segments. These figures consequently show that nine trunk seg-

ments are always correlated with a hexangular first caudal segment

and decidedly correlated with a hexangular last trunk segment. Of

the 34 specimens having 10 trunk segments, 30 have an extra plate

on the last trunk segment only; one has an extra plate on one side of

the penultimate trunk segment on both sides of the last trunk seg-

ment and none on the first caudal ; one has an extra plate on one side

only of the last trunk segment and on both sides of the first caudal
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segment; one has an extra plate on both sides of the last trunk and

first caudal segments; one lacks extra plates (this being the only one

of all the specimens examined, including all the species, which en-

tirely lacked extra plates for the support of the dorsal). Again com-

bining the specimens showing asymmetry with the others, as above,

omitting the specimens entirely lacking plates, and not taking

account of the extra plate on the penultimate trunk segment of one

specimen, we get 31 specimens having an extra plate on the last

trunk segment only and two having extra plates on the last trunk and

first caudal segments. Consequently, these figures show that 10

trunk segments are nearly always correlated with an octangular last

trunk segment and nearly always with a quadrangular first caudal

segment.

The two specimens with 1 1 trunk segments have an extra plate on

the last trunk segment only, like the dominant condition in those

specimens having 10 trunk segments.

Four specimens, two from Pensacola and two from Captiva Pass,

have 10 trunk segments mth the last one incomplete (see p. 504 for

explanation of an incomplete trunk segment). Each one of these

four has the extra plate on bo th sides of the tenth or last incomplete

segment, one also having an extra plate on one side of the penultimate

segment. If each side is considered separately in these four asymmetri-

cal specimens, one side will have nine trunk segments and the extra

plate on the first caudal segment, while the other side will be found to

have 10 trunk segments with the extra plate on the last trunk and none

on the first caudal. The two chief trends of variation in zosterae are

thus indicated on either side of each one of these four variants, the

last trunk segment having had the lower lateral ridge shortened on

one side only, the last trunk segment thus having changed to a caudal

segment on that side.

Population divergence.—The relative frequency of occurrence of the

two chief variations as described in the preceding paragraphs differs

markedly with locality and may be used in racial or varietal distinc-

tion as follows (for the sake of brevity these differences may be indi-

cated by reference to the number of trunk segments, but the other

correlated differences also occur as described):

By reference to table 5, it will be noted that nine trunk segments are

possibly the dominant condition at Pensacola, although the number of

specimens studied is not sufficient to be certain. Anyway, the per-

centage of such specimens must be high. In the Captiva Pass lot a

little less than a third of the specimens have nine trunk segments,

while in the Key West population a little less than a fifth have nine

trunk segments. Among the specimens enumerated as having 10

trunk segments in table 5, two from Pensacola and two from Captiva

Pass have the last segment incomplete and may be counted as having
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nine segments on one side. Consequently, the decided or predominant
tendency shown by the more northern populations of having one seg-

ment less than the population from Key West is actuall}^ more
pronounced than indicated by the figures in table 5. Besides the

decided difference in the number of trunk segments, table 5 also

shows a less decided but apparently significant difference in the

frequency distributions of the number of pectoral rays. While the

number of specimens studied is too small for a thoroughgoing

racial analysis, it seems evident that zosterae tends to break up into

distinct stocks in spite of its comparatively restricted geographic

range.

Distinctive characters and relationships.—H. zosterae may be dis-

tinguished easily from its congener occurring in its range, punctulatus,

by the smaller number of fin rays and trunk segments and its much
smaller size. The number of caudal segments is also generally less,

but there is a small degree of intergradation in this character. This

species is closely related to regulus and the difference between them
has been discussed (p. 585).

Material examined and geographic distribution.—All localities on
the coast of Florida, as follows: Cape Florida (67658, three dried

specimens). Biscayne Bay at Bonefish Banks, November 27, 1906

(57236). Newfound Harbor Key, Pine and Bean, December 7, 1906

(57453). Key West (92717, April 15-27, 1884, Albatross, 1 specimen;

also 15 specimens collected on seven different dates by the staff of

the Bureau of Fisheries Biological Station). Boca Chica, April 11,

1922. Captiva Pass; O. P. Hay (Field Mus. Nat. Hist. no. 2131).

St. Martins; January 17, 1902; Fish Hawk (73242). Pepperfish

Key; November 21, 1901; Fish Hawk (73241). Apalachicola Bay;
S. Stearns; 1880 (26595, this specimen found inseparably mixed in

same bottle with 30753). Pensacola; S. Stearns (30753, mixed with

the preceding specimen as noted; also 31920).

Total number of specimens examined, 59; 29, with a brood pouch
or at least a rudiment of one, 25 to 44 mm long; 30, with no trace of a

brood pouch, 24 to 44 mm long. Biscayne Bay to Pensacola, there-

fore, must be regarded now as representing the geographic range of

this species, and unquestioned records from other places that may
be referred to the present species are not known to me. The refer-

ence of rosamondae, from Cuba, to the synonymy of zosterae, as

noted in the next paragraph, must remain in doubt until the type is

reexamined and compared with authentic specimens of zosterae.

Synonymy.—In the description of H. rosamondae, Borodin states

that it differs from zosterae << * * * ^y having longer dorsal,

longer snout and very scarce and small filaments on the head and by
the absence of body's spines." The dorsal in rosamondae (14 rays)

73864—36 7
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has more rays than usual for zosterae, bat it falls within its range of

variation (see table 5). The number of filaments in zosterae as well

as all other species of Hippocampus depends on individual variabil-

ity (see p. 511). The spines as shown on the figure are not strikingly

different from those in zosterae. Besides the relative development

of spines differs markedly with age and sex. That leaves only the

longer snout to be considered. The figure of rosamondae does show

the snout longer and the eye smaller than usual in zosterae, but there

is considerable individual variability in that respect, and in females

it is usually somewhat longer than in the males. Some of the speci-

mens of zosterae examined have the snout nearly as long as in the

figure of rosamondae. On the basis of the available evidence, there-

fore, it seems that rosamondae was based on a specimen ol zosterae.

At any rate, the allegedly specific differences given in the original

description fall within the range of variation of zosterae.

U. S. GOVERNMENT PRINTING OFFICE: I93«



INDEX

(New geuera, species, etc., are printed in italics)

abdominalis, Hippocampus, 529.

Acanthobothrium, 134.

Acanthocepbala, 124, 151.

acantliodes, Makrokylindriis!, 435.

accessor. Castor, 285, 28S.

Acbaetonura eucbaetiae, 382, 411.

melalopbae, 382, 411.

Achras, 356.

calcicola, 357.

calclcolafolla, 338, 340, 35G, 359
(fig.).

cbicle, 357.

acicuhatus, Perilampus, 370, 380.
Acmeodon, 229.

acmeoclontoldes, Emperodon, 223, 229.
Acoetidae, 265.

acolytus, EUipsodon, 242.

Acraea audromacba, 2.52.

Acrepidopterum minutnm, 197.

minutum apicfilis, 197.

Acroporidae, 90, 100.

Actinacis, 90, 92, 100.

alabamiensis, 101.

barretti, 73, 101, 110.

sawklnsi, 73, 100, 110.
actinai, Cyrtinus, 206.

adareanum, Nympbon, 418.
Adelometra teniiipes, 247.
Adisophanes miscellus, 50.

adJ.hisi, Synastrea, 73, 83, 87, 109.

adniirabilis, Ptilodus, 225.
Admontia setigera, 18, 22,

Adocia, 444, 445.

cinerea, 445, 455.

Adocus bossi, 181, 186.

liirtlandius, 186.

adveims, Opercnlinoides, 487, 489, 495
afflnis, Paradidyma, 20, 21, 27, 35.

Agamonema immanls, 125, 142, 149,
vomitor, 125. 150.

Agariciidae, 78, 96.

agaricites, Synastrea, 88.

agassizi, Leptopbyllia, 73.

agnesae, Hippocampus, 529.

alabamensis, Dichocoenia, 75,

alabamiensis, Actinacis, 101.

alascana, Retlometra, 248.

alaskensis, Ammotbea, 414, 421,

alba, Inga, 349.

albertensis, Boremys, 170^173,
albiguttus, Paralicbtbys, 148.
Alcyonium aurantium, 462.

aldrlchi, Paradidyma. 21, 30.

aldrichi, Spanipalpus, 52.
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alexinus, Perilampus, 370, 410, 411.

Alilepus, 111, 120.

annectens, 119.

vagus, 119 (fig.), 121, 285, 288.

Allamanda, 357.

alope, Cercyonis alope, 256.
alticuspis, I*alaechtbon, 223.

ambloplitis, Proteocepbalus, 137-139.
Amblypoda, Fort Union, 224, 244.
Ambrosia, 405.

americana. Ficus, 341, 343.

Rileya, 483.

amerioanafolla, Ficus, 341, 342 (fig.),

amerioainis, Mastodon, 286.
Aniia calva, 137.

Ammotbea, 414, 418.

alaskensis, 414, 421.

dlscoldea, 414, 417 (fig.), 418.
latifrons, 420, 421.

Animotbeidae, 414.

Ammotbella, 414, 421.

longicaudata, 414, 421.
Amorpba fruticosa, 407.

Amoy, Cbina, polycbaetous annelids
from, 261.

mnoycnsis, Nereis (Neantbes), 261, 269
(fig.), 272.

ampelus, Ernestia, 382, 411.
Ampbibia, fossil, from Hagerman, Ida-

ho, 285.

Ampbieaecum parvum, 125, 143.

Ampbicj'on sp., 28.S.

Anipbinomidae, 261.

Anabacia, 86.

Anabaciidae, 84.

Anacardiaceae, fossil "Venezuelan, 352.
analis, Clinocottus, 326.

Anaptomorpbidae, 223.

Anchoviella epsetus, 125, 144.
anchoviellae, Rbaphidascaris, 124, 125,

144.

Ancylis comptana, 401.

andina, Cupbocera. 46, 49, 63.

Epicupbocera, 46, 63.

Andira, 349.

androcardia, Enodia, 252.

Andrognatbus, 364.

cortiearius, 364.

andromacba, Acraea, 252.

Enodia, 252.
Enodia portlandia, 253, 254.

Hipparchia, 2.52.

Papilio (Oreas Marmorata), 2.52.

Papilio (Parnassius), 252.
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Anepsyra jaumei, 193.

Angiospermopliyta, fossil Venezuelan,
344.

angulosa, Mycale, 448.

angusticornis, Atrophopalpus, 10, 15.

Ceratomyiella, 11, 15.

angnstifolia, Sphaeralcia, 407.

angustus, Sympherobius, 395, 411.

Anisakinae, 124, 141.

Anisonchus sectorius, 224, 244.

Anisota senatoria, 378.

Atummetra, 247.

minuta, 247.

occidentalis, 247.

annandalei, Clymene (Euclymene),
277.

Eyciymene, 277.

annectens, Alilepus, 119.

Lepus, 119, 120.

Annelids, polychaetous, from Amoy,
China, 261.

polychaetous, new species of Nerei-

dae from California, 467.

anomalos, Famoseris, 72, 82, 110.

anomocerus, Perilampus, 370, 371, 375,

398.

Anona, 345.

guppyi, 339, 340, 345.

niacgravii, 347.

montana, 347.

sphaerocarpa, 347.

sphaerocarpoides, 338, 340, 346
(fig.). 347.

Anonaceae, fossil Venezuelan, 345.

Anona les, 345.

Anseriformes, fossil, from Idaho, 285.

antarctica, Eometra, 248.

Psathyrometra, 248.

Antedon clio, 248.

hageni(i), 245, 246.

petasus, 247.

Antedonidae, 245.

Antedoninae, 247.

Antennarius, 512.

anthedon, Enodia portlandia, 255, 256.

Authocephalus macrourus, 131.

Antholithus venezuelensis, 338, 340.

antiguensis, Operculinoides, 487, 488,

492, 496.

antillarum, Antilloseris, 98.

Elaphidion, 192.

Antillia, 98.

Antillophyllia, 80, 96.

sp., 73, 96.

Antilloseris, 81, 96.

antillarura, 98.

cantabrigiensis, 73, 96.

cyclolites, 98.

jamaicaensis, 73, 97.

sp., 73, 97, 110.

antiqua, Gasterocoma, 6.

antiquorum, Hippocampus, 517, 518, 525,

530, 540, 551, 568, 570.

antiquus, Hippocampus, 518, 521, 525,

570.

apachensls, Hypolagus, 117.

Apanteles hyphantriae, 382, 411.

melanoscelus, 382, 411.

sp., 403, 411.

aperta, Paradidyma. 18, 21, 29.

Aphrodita flava, 261.

Aphronurus, 230.

fmudator, 223, 230.

apicalis, Acrepidopterum minutum, 197.

Paradidyma, 20, 21, 33.

Aplophyllia, 76.

Aplysilla, 443.

glacialis, 442, 443.

lendenfeldi, 443.

Apocynaceae, fossil Venezuelan, 357.

Apocynophyllum, 357.

salvadorensis, 338, 340, 357, 360.

texensis, 341.

apua, Mycteroperca, 154.

aquilonius, EUipsodon, 224, 242.

Arachnida, pycnogonids from Puget
Sound, 413.

Archaeolagus ennisianus, 117.

macrocephalus, 117.

primigenius, 117.

Archohelia, 105.

Arctocyonidae, 223, 232.

arcuata, Kathleena, 143.

Arecaceae, fossil Venezuelan, 344.

Arecales, 344.

arenarum, Camelops, 285, 288.

areolata, Nectaudra, 340, 354.

Arhythmorhynchus, 153, 154.

duocinctus, 123, 152.

frassoni, 153.

fuscus, 153, 154.

hispidus, 153.

siluricola, 153.

aristalis, Paradidyma, 20, 28.

armata, Lachnommopsis, 18, 41.

Paradidyma, 20, 21, 41.

Arnoglossus, 134.

Artiodactyla, fossil, from Blanco,
Texas, 288.

fossil, from Hagermau, Idaho, 285,

288.

Ascaridae, 141.

Ascaris sp., 148.

Ascogaster sp., 403, 411.

aspera, Sabicea, 360.

asperifolia, Sabicea, 340, 360.

asperrima, Florometra, 250.

Asphondylia opuntiae, 483.

Aspideretes austerus, 185.

fontanus, 185.

ovatus, 182 (fig.), 183, 186.

vegetus, 183.

vorax, 183, 184 (fig.), 185, 186.

Assilina, 489.

Asterosrailia, 106.

hilli, 104, 106.

Astraea decactis, 104.

Astraraea, 88.

media, 88.

Astreopora, 102.

walli, 73, 102, 110.
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Astrocoenia, 95, 104.

decaturensis, 95.

duerdeni, 73.

jamaicaensis, 73, 95, 110.

Astrocoeniidae, 95.

Astrocottus, 330.

leprops, 330, 331 (fig.).

Atactorhynchus, 151.

vcrecundus, 123, 125, 151.

Atlantic Oceau, sponges from near Pan-
ama Canal, 455.

atrichus, Hippocampus, 524, 525, 540.

Atropliopalpus, 10.

angusticornis, 10, 15.

Atrophopoda, 17.

braueri, 9, 18.

peruana, 43.

singularis, 17, 18, 38.

townsendi, 10, 12.

atrosanguiuea, Microciona, 442, 448.

aurantia, Tethya, 462.

aurantium, Alcyonium, 462.

aurea, Chiloepalpus (Cuphocera),
57, 70.

Cuphocera, 70.

aurifrons, Cuphocera, 63.

auritus, Phalacrocorax, 285.

austerus, Aspideretes, 185.

australis, Cuphocera, 48, 57.

austraUs, Proteocephalus, 125, 135, 139.

australis, Spanipalpus, 57.

Aves, fossil, from Hagerman, Idaho,
285.

azteca, Felis concolor, 214.

Baena, 169, 170, 174, 177, 187.

fluviatilis, 177.

hatcheri, 172.

nodosa, 166, 168, 169, 186.

ornata, 165, 166 (fig.), 167 (fig.),

186.

sp., 186.

Baenidae, 165, 186.

Bagre marina, 125, 130, 135, 146.

bairdii, Lepus bairdii, 112.

bakeri, Perilampus, 386, 388.
Barbados, fossil corals from, 103.

barbara, Spongia, 455.

barbinervis, Bignonia, 359.

barretti, Actinacis, 73, 101, 110.

Basilemys, 178, 181, 187.

nobilis, 178 (fig.), 179 (fig.), 180,
186.

praeclara, 180, 181.

sinuosa, 180, 181.

variolosa, 180, 181.

Bat, little brown, new trematode from,
321.

bathmodon, Pantolambda, 244.

Bathycuma longicaudata, 423.
Bathymetrinae, 248.

baueri, Neurankylus, 165, 186.

ieameri, Cuphocera, 49, 66.

Beetles, new Cerambycidae from West
Indies, 189.

belli, Chasmosaurus, 164.

Marphysa, 266.

beringi, Lamprops, 431.

Berry, Edward Wilbur, on Tertiary
plants from Venezuela, 335.

betijoquensis, Blechnum, 338, 340.
Ficus, 340.

biaculeatus, Gastrotokeus, 515.
Syngnathoides, 515.

Bibliography (Literature Cited), on
West Indian fossil corals, 107.

on Tertiary Foraminifera, 494.
on parasites of Galveston Bay

fishes, 155.
on Chinese Polychaeta, 279.
on Paget Sound Pycnogonida, 422.
on Reptilia of Kirtland formation,

187.

on Panama sponges, 465.
on tapeworms from carnivores, 220.
on trematodes of subfamily Pleuro-

genetinae, 324.
on fossil vertebrates from Hager-
man, Idaho, 315.

bicalcaratus, Platygonus, 288.
Mcincta, Ceratomyiella, 11, 13.
bicolor, Loxogenes, 323.
bifasciipennis, Callimome, 481.
Bigelovia, 407.

Bignonia, 358.
barbinervis, 359.
cujabamba, 359.
eximia, 359.
triphylla, 358.
zuliana, 338, 340, 358, 359 (fig.).

Bignoniaceae, fossil Venezuelan, 358.
biustus, Leptostylus, 204.
Blanco, Texas, fauna, 288.
Blarina gidleyi, 285.
Blechnum betijoquensis, 338, 340.
bleekeri, Hippocampus, 529.
Bloch, Marc Elieser, his account of

seahorses, 514.

Boleometra, 248.
Clio, 248.

Bolin, Rolf Ling, on new cottid fishes
from western Pacific and revision of
genus Stlengis, 325.

holtonae, Diplaraea, 73, 83, 109.
horealis, Euodia portlandia, 255, 256.
Boremys, 169, 170, 173, 187.

albertensis, 170-173.
grand is, 170, 171 (fig.), 172 (fig.),

173, 186.

pulchra, 169-173.
Boropliagus, 287.

diversidens, 288.
sp., 285, 288.

bossi, Adocus, 181, 186.
boweui, Rhizophora, 338, 340.
Brachycybe, 361, 364.

lecontei, 363 (fig.), 365, 366.

lecontii, 366.

petasata, 363 (fig.), 365.

producta, 363 (fig.), 365, 367.

rosea, 363 (fig.), 365, 367, 368.
Brachylagus idahoensis, 112, 114-116,
Brachyphyllia, 89.

hranchiatus, Cirratulus, 261, 274 (fig.).

276.
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Brandesia, 323.

hrasiUana, Paradidyma, 19, 38.

braueri, Atropliopoda, 9, 18.

Brenthis hana, 257.

breviceps, Hippocampus, 530.

brevirostris, Hippocampus, 499, 510,

520-522. 525, 54G, 570, 571.

briareus, Taxocrinus, 4, 5.

browni, Hypolagus, 116, 117.

brunncofasciatus, Leptostylus, 205,

brunneus, Hippocampus, 568, 569.

huccata, Cuphocera, 46, 48, 59.

Bucephalidae, 126.

Buceplialopsis haimeana, 127.

Bucephalus papillosus, 127.

Burserites fayettensis, 341.

venezuelana, 338, 340.

Butterflies, genus Enodia and new
fritillarv from Peru. 251.

caballus, Equus, 292, 294, 301-303, 305-

309, 311-314.

Cactus insects, new Ohalcidoidea para-

sitic on, 481.

Caesalpinia, 349.

Caesalpiniaceae, fossil Venezuelan, 349.

Calamophyllia, 76.

calcicola, Aciiras, 357.

caJcicolafoUa, Acbras, 338, 840, 356, 359
(fig.).

California, Cumacea from, 423.

new annelids (Nereidae) from, 467.

californica, Chrysopa, 395.

californica, Diastylis, 431, 432 (fig.).

Hemilamprops, 424, 429, 430 (fig.),

439.

californicus, Lynx rufus, 214, 217, 219.

Platydesmus, 367.

californiensis, Cuphocera, 70,

Callimome, 481.

bifasciiijouiis, 481.

Callimomidae, 481.

Calliobothrium. 134.

filicolle, 134.

calva, Amia, 137.

cambridf, crisis, Stylophora, 73, 95, 110.

Camelops arenarum, 285, 288.

campana, Hircinia, 456.

Spongia, 457.

Camptisocale, 460.

Campylaspis, 427.

canaUculata, 426 (fig.), 427, 438.

canadensis. Lynx, 219.

Perilampus, 370, 371, 374. 392, 411.

canaUcitlata, Campylaspis, 426 (fig.),

427, 438.

Canimartes cumminsii, 288.

Canis lestes, 217.

cantabrieiensis, Antilloseris, 73, 96.

Dendracis, 73, 100.

Turbinosoris, 96.

capitatus, Perilampus, 371. 375, 397.

Carabocrinus, 6.

carbonarium, Haemulon, 148.

Carcharias littoralis, i;>4.

cardui, Vanessa, 2,52.

Caribbean Sea. sponges from near
Panama Canal, 441.

caribboea, Cliona, 461.

carinata, Cyclaspis, 427.

Lamprops, 431.

carinifrons, Perilampus, 370, 373, 388.

Carnivora, fossil, from Blanco, Texas,
288.

fossil, from Fort Union of Mon-
tana, 223, 2.32.

fossil, from Hagerman, Idaho, 285,

288.

new tapeworms from, 211.

carorDioisis, Perilampus, 370, 373, 376,

410.

Carpolestidae, 223.

Caryomctra, 247.

tenuipes, 247.

Caryophylliidae, 74.

Cassia, 349.

excelsa, 349.

longifolia, 340, 349.

spectabilis, 349.

zuliana, 340, 346 (fig.), 350.

Castor, 283.

accessor, 285, 288.

Castoroides, 286.

catadupensis, Mesomorpha, 72,

Trochoseris, 72, 78.

catadupensis, Yauglianoseris, 72, 80, 81,

109, 110.

Catemophrys sequens, 39.

cavirictus, Pantolambda, 224, 244.

Ceanothus, 382.

Cecilia, Mycale, 447, 448 (fig.).

Cedrola jacksoniana, 341, 342 (fig.),

celata, Cliona, 461.

Centrastrea. 80.

/(////, 72, 80, 109.

microphyllia, 80.

Centrorhynchidae, 152.

Centrorhynchus, 1.54.

Centrosaiu'us, 164.

centrura, Dasybatis, 133.

cepedianum, Dorosoma, 125, 143.

cephalus, Mugil, 125, 142.

Cerambycidae, new West Indian, 189.

Ceratomeryx prenticei, 285, 288.

Ceratomyiella angusticornis, 11, 15.

biciucta, 11, 13.

conica, 10, 11, 13-17.

orbifalis, 11, 16.

review of genus. 9, 10.

townsendi, 11, 12.

Ceratops, 160.

Ceratopsia, 160.

Ceratopsidae, 163. 185.

Cercyonis aloi^e alope, 256.

a lope nephele, 230.

alope pegala, 256.

Cervus, 283.

Cestoda. 129.

new species from carnivores, 211.

Clialcid flies of genus Perilampus, 369.

Cbalcidoidea, 371.

new, parasitic on cactus insects,

481.

Chalcis violacea, 371.
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Chandler, Asa Crawford, on parasites

of tisbes in Galveston Bay, Tex., 123.

Chasmosaurus belli, 164.

kaiseni, 186.

sp., 164 (fig.), 185.

Chelonia, 165.

Chen pressa, 285.

chicle, Achras, 357.

Chiloepalpus, 47, 70.

(Cupbocera) aiirea, 57, 70.

China, polychaetous annelids from
Amoy, 261.

Cbisteruon, 171.

undatum, 172.

Chloeia, 261.

flava, 261.

chloropus, Galliuula, 285.

Cbondrilla, 464.

nucula, 464.

Chriacns, 233, 234, 236.

pelvidens, 234, 235.

pugnax, 223, 235.

pusillus, 223, 234, 235.

christianiaensis, Goniaraea, 73, 103, 110.

Chrysobalanns, 347.

icaco, 348.

preicaco, 348.

venezuelanus, 338, 340, 342 (fig.),

347.

Chrysopa californica, 395.

sp., 305, 411.

chx-ysopae, Perilampus, 371, 374, 394,

410, 411.

Cbrysopbyllnm preoliviforme, 341.

Chusqnea, 345.

cinerea, Adocia, 445, 455.

Reniera, 445.

Spongia, 444, 445.

cineresccns, Paradidyma, 20, 26.

Cirratnlidae, 276.

Cirratulus, 276.

brancMatus, 261, 274 (fig.), 276.

Citharexylon retiforme, 347.

Cladocera jamaicaensis, 72.

Cladopbyllia, 76.

Claenodon, 233.

ferox, 223, 232.

latidens, 223.

nioutanensis, 223.

silberlingi, 223, 232.

vecordeiisis, 223, 232.

claremoutus, Gosodesmus, 363 (fig.),

364.

clarendonensis, Eupsammia, 73, 98, 99,

110.

Clark, Austin Hobart, on butterflies of

genus Enodia and new fritillary

from Peru, 251.

on new genera and species of un-
stalked crinoids, 245.

clinactina, Goniaraea, 103.

Clinocottus analis, 326.

clio, Antedon, 248.

Boleometra, 248.

Cliona, 461.

caribboea, 461.

celata, 461.

Clymene, 277.

(Euclymene) annandalei, 277.

Coccomotra hagenii, 245-247.

cochranensis, Ectypodus, 226.

cockburnensis, Nereis, 469.

coerulescens, Haliclona, 444, 445.

Reniera, 444.

Coleoptera, new West Indian Ceram-
bycidae, 189.

Cole, W. Storrs. (See under Vaughan,
T. W.)

collaris, Lysidlce, 261, 266.

colUeri, Contracaecum, 124, 125, 141, 142.

Colobognatba, new species of, 361.

Columbia, Trypespongia, 456.

columnaris, Dictuophyllia conferticos-

tata, 72.

Columnastrea eyrei, 73.

Colurostylis, 439.

occidentalis, 423, 431, 439.

Colymbiformes, fossil, from Idaho, 285.

Colymbus sp., 285.

Combretaceae. fossil Venezuelan, 355.

Conibi'etum, 355.

incertum, 356.

petraflumensis, 356.

stepkensoni, 338, 340, 355, 359 (fig.).

Cominia occidentalis, 247.

comma, Conoryctes, 223.

complanata, Operculina, 489.

Compsilura concinnata, 382, 411.

Compsometra, 245, 246.

nuttingl, 245, 246.

parviflora, 247.

comptana, Ancylls, 401.

concinnata, Compsilura, 382, 411.

concordiarcemis, Prodiacodon, 223, 228.

Condaminea, 360.

grandifolia. 340, 360.

Condylarthra, Fort Union, 224, 238.

eonferticosta, Leptoria, 77.

conferticostata, Dictuophyllia, 72, 77.

Diploria, 77.

Leptoria, 77.

conformis, Cupbocera, 48. 54.

conica, Ceratomyiella, 10, 11, 13-17.

Conoryctes comma, 223.

conradi, Eupsammia, 100.

contigua, Cupbocera, 46, 49, 61, 66.

contorta, Stylophora, 73, 94.

Contracaecum, 142.

colUeri, 124, 125, 141, 142.

quadricuspe, 143.

robustum, 125, 142.

microcephalum, 142, 143.

micropapillatum, 141, 143.

spiciillgerum, 143.

tricuspe, 143.

cooki, Cremastus, 403, 411.

cookii, Lutravus, 285, 288.

Copecrypta, 47.

nitens, 70.

nitidifrons, 70.

cora, Crotalocrinus, 6.

Corals, fossil, from We^t Indies, 71.

cordatus, Piperites, 340, 345, 346 (fig.).

Cordillerion tropicus, 288.
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coriacea, Persea, 340, 355.
Coriphagus montanus, 224.
corticarius, Andrognathus, 364.
Corynecrinus, new Devonian crinoid

genu.s, 1, 4.

romingeri, 1, 2, 5.

costata, Cyclaspis, 427.
Cottidae, from western Pacific, 325.
Cottontail, sage (Sylvilagus nuttalli

granger!), 112, 114.

cotylophora, Diclielyue, 147.
Coussapoa villosoides, 340.
crassicollis, Taenia, 217, 218.
crassiseta, Paradidyma, 20, 27.
erassolamellosa, Diploria, 77.
Crateroseris, 82.

crawfordi, Perilampus, 370, 373, 384.
Cremastus, 398, 411.

cooki, 403, 411.
creola, Debis, 253, 254.

Enodia, 253-257,
Cretaceous, Upper, corals of Jamaica,

72, 74.

Crinoids, fossil, new genus of, 1.

unstalked, new genera and species
of, 245.

Crocodilia, 187.

Crotalocrinus cora, 6.

Crustacea, California Cumacea, 423.
Cryptotrema, 323.
Cucullanellus, subg., 149.
Cucullanidae, 146.
Cucullanus lintoni, 148.
cujabamba, Bignonia, 359.
Cumacea, California, 423.
cumminsii, Canimartes, 288.

Equus, 289.

Plesippus, 288.

cunctatrix, Spirastrella, 461.
cunea, Hyphautria, 382.
Cuphocera andina, 46, 49, 63.

aurea, 70.

aurifrons, 63.

australis, 48, 57.

beameri, 49, 66.

huccata, 46, 48, 59.

californiensis, 70.

conformis, 48, 54.

contigua, 46, 49. 61, 66.

erythrostoma, 70.

flavicornis, 49, 58.

fucata, 46, 49, 63, 65.

geminata, 48, 55.

hirsuta, 46, 48, 49, 54, 62, 63, 65, 66.
incongrua, 46, 48, 68.

macrocera, 47. 50, 52, 70.
miscelli, 48, 49, 52.

nitidifrons, 70.

parksi, 48, 50, 52, 59.

revision of American species of, 45.

ruficauda, 70.

Scutellaria. 48, 53.

stricklandi, 63.

torosa, 46, 48, 67.

cuspidata, Euducmonema, 223, 231.
Cuvier, Georges, his account of sea-

horses, 518, 521.

cyaneus, Perilampus, 370, 410.
cyathiformis, Heliastraea, 90.

Multicoluumastraea, 73, 90.

Cyathocrinidae, 4.

Cyathocrinoidea, 1, 4-6.

Cyathocrinus, 5.

glaber, 5.

Cyathomorpha, 89.

Cyathoseris, 72.

haidingeri, 72.

Cycadaceae, fossil Venezuelan, 344.
Cycadales, 344.
Cycadopliyta, fossil Venezuelan, 344.
Cyclaspis, 423, 424.

cariuata, 427.

costata, 427.

levis, 425, 427.

longipes, 427.

nubila, 424 (fig.).

picta, 427.

pusilla, 427.

sibogae, 427.

unicornis, 427.

variaus, 427.

Cyclolites. 84, 86.

discoidea, 85.

hemisphaerica, 85.

jamaicaensis, 72, 84, 109.

ligeriensis, 85.

michelini, 85.

cyclolites, Antilloseris, 98.

Cycloseris, 85, 86.

Cygnus sp., 285.

cylindricus, Dichelyne, 148.

C.vnipsillum, 371.

Cynodontomys, 231.

Cynoscion regalis, 134, 144.

Cyprinodon, 124, 142.

variegatus, 123^125, 140-142, 150,

152.

cnprinodoiitis, Olossocercus, 123, 125,

140.

Cyrtinus acwnai. 206.

eugeniae, 207.

Cysticercoides mcnidlae, 125, 141.

Dasybatis centrura, 133.

Dasychone, 278.

orientalis, 278.

Datana integerrima, 378.

dawsoni, Diastylopsis, 423, 436, 437.

Debis creola, 253. 254.

iwrtlandia, 253.

decactis, Astraea. 104.

Madracis, 103, 104. 110.

decaturensis, Astrocoenia, 95.

decipiens, Glycera. 275.

Deinodontidae, 160, 186.

delauneyi, Nanilla, 197.

deliculata, Leptoria, 78.

Deltatheridiidae, 223, 227.

Dendracis, 100.

cantabrigiensis. 73, 100.

dentatus, Paralichthys, 148.

Deopalpus, 46.

hirsutus, 46, 63.

depressidens, Paromomys, 223.

dcrclicta, Paradidyma, 19, 25, 26, 28.
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Dermatemydidae, 165, 178, 186.

Dermosmilia, 84.

deserticola, Lepus californicus, 112.

Deuterogonodon, 232.

montamis, 223, 232, 233.

Devonian, Clark County, Ind., new cri-

noid genus from, 1.

dia, Operculinoides, 493, 494.
Diaphoropeza, 18.

peruana, 31.

Diastylis, 431.

californica, 431, 432 (fig.).

Diastylopsis daw.soni, 423, 436, 437.
tenuis, 436, 437 (fig.),

diazi, Romerolagus, 120.

Dichelyne, 149.

cotylophora, 147.

cylindrieus, 148.

diiilocaecum, 12,5, 149.

fastigattis, 125, 146.
fo.ssor, 147.

mauritanicus, 148.
robusta, 147.

Dichocoenia, 75.

alabaniensis, 75.

stokesi, 75.

trcchmanni. 72, 75, 109.
tuberosa, 75.

Dicotyledonae, 345.

Dictuophyllia, 77.

confertieostata, 72, 77.

confertieostata eolumnaris, 72.

Didelphodontinae, 227.
Didelphodus, 227.
Didyma validinervis, 17, 37.
Didymictis, 237, 238.

haydenianus, 224, 237.
microlestes, 224, 238.
tenuis, 224, 238.

Dilepididae, 139.

Dilepis kempi, 141.
dilucuU, Palaeosinopa, 223, 230.
Dimorpharaea, 82.

Dimorphostylis, 435.
Dinosauria. 160, 185.
Diopatra, 266.

neapolitana, 266.
Dioscorea, 345.

Diplaraea, 83.

boltonae, 73, 83, 109.
venezuelensis, 84.

Diploastrea, 89.

diplocaecum, Dichelyne, 125, 149.
diploderma, Tethya, 451.
Diplolepis violacea, 371.
Diploria confertieostata, 77.

erassolaniellosa, 77.
Diprion, 382.
Diptera, review of flies of genera Cera-

tomyiella and Paradidyma, 9.

revision of American Cuphocera,45.
hosts of Perilampus, 411.

disceptatrix, Haplaletes. 224, 243, 244.
discoidea, Ammothea, 414, 417 (fig.),

418.

discoidea, Cyclolites, 85.

disju'tictus, Litaletes, 224, 242.

dissentaneus, Litomylus, 224, 243.
distoechus, Stlengis, 325, 327, 328-330,

(fig:.).

Distomum monticellii, 128.
sp., 128.

distorta, Nereis (Leptonereis), 2'61, 273,
274 (fig.),

diversidens, Borophagus, 288.
Dolichohippus, 294.
doloniieu, Micropterus, 137.
doria, Haliclona, 458.
Dorosoma cepedianum, 125, 143.
Douglass, Earl, work in Montana, 221.
douglassi, Ptilodus, 223, 225.
Dryopteris, 343.
duerdeni, Astrocoenia, 73.

duocinctus, Arhvthniorhynchus, 125,
152.

durissima, Strongylopbora, 450.
eaJchn, Nereis (Nereis), 468, 472, 473

(fig.), 476.

Bbenales, 356.

Echeneibotbrium, 134.

Echinorhynchus medius, 154.

Ectocion, 240, 241.
Ectypodus, 226.

cochranensis, 226.
grangcri, 22.3, 226.

musculus, 226.
russelU, 223, 226.

silberUngi, 223, 225, 226.

ecuadorensis, Hippocampus, 534, 537.
edensis, Hypolagus, 116.

Edentata, fossil, from Blanco, Texas,
288.

fossil, from Hagerman, Idaho, 285,
288.

egle, Euchaetias, 382.

eifelianus, Lecythocrinus, 4-6.

Elacbipalpus macrocera, 52.

Elaphidion antillarum, 192.

lanatura, 192, 193.

manni, 193.

monticola, 191.

wiclchami, 192.

elegans, Heliconia, 340.

elisa, Plakoosa, 463 (fig.).

elisabethae, Paracycloseris, 73, 86, 109,
110.

Ellipsodon, 241, 242, 243.

acolytus, 242.

aquilonius, 224, 242.

elongatus, Proteocephalus, 125, 137.
Sciocyrtimis, 208.

Elphidotarsius florencae, 223.

Emperodon, 229.

acnieodontoides, 223, 229.

ennisianus, Archaeolagus, 117.
Enodia androcardia, 252.

andromacha, 252,

creola, 253-257.
notes on butterflies of genus, 251.
portlandia, 253, 254, 256, 257.
portlandia andromacha, 253, 254.
portlandia authedon, 255, 256.
portlandia boreaUs, 255, 256.
portlandia portlandia, 255, 256.
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Entada, 335, 341.

entadaformis, Leguminosites, 338, 340.

entellus, Perilanipus, 370, 410, 411.

Eoceue. corals of Jamaica. 72, 93, 94.

Venezuelan plants, 335, 341.

Eometra, 248.

antarctlca, 248.

Epalpus, 70.

Epiblema streniiaua, 405.

Epicuphocera, 46.

andina, 46, 63.

epsetus, Anchoviella, 125, 144.

Equus, 281. 283, 286, 289, 290, 293, 295,

298, 299, 310-313.
cabalhis, 292, 294, 301-303, 30&-309.

311-314.
cumminsii, 289.

excelsus, 283, 292.

grevyi. 294, 295, 300-303, 305-309,
311-314.

idahoensis, 283, 291, 292.

pacificus, 291.

scotti, 282, 316-320.
erectus. Hippocampus, 516, 525, 561, 566.

Syngnatlius, 516, 517.

erina, Haliclona, 457.

erinaceus, Tetrarliynchus, 132.

Ernestia ampelus. 382, 411.

ruficauda, 382, 411.

Erythrina, 349.

erythrostoma, Cuphocera, 70.

Essostrutha ramsdeui, 210.

roberto, 209.

eucapitis, Nereis (Nereis), 468, 469
(fig.),

euchaetiae, Achaetonura, 382. 411.

Euchaetias egie, 382.

Euclymene. 277.

annandalei, 277.

Eucosmodon sp.. 223.

Eudacmonema, 231.

cuspidata, 223, 231.
Eugenia, 341.

eugeniae, Cyrtinus, 207.

Eulimneria valida, 382, 411.

sp., 382, 411.

Eulophidae, 485.

Eulophus, 407.

EupatoriuHi .serotinum, 395.

Eupogonins Itaiticiisis, 197, 199.
pilosulus, 198.

wickhaiui, 199.

Euprotogonia, 240.

minor, 239.

puercensis, 239.

Eupsammia, 99.

clarcmloneiisis, 73, 98, 99, 110.

conradi, 100.

Eupsammidae, 99.

europaeus, Hipi)Ocampus, 499, 510, 511,

528, 530, 531, 541-543, 546, 547 (fig.),

571, 572.

Europe, seahorses of, 497.

Eurytoraidae, 482.

Eusmiliidae, 75.

excelsa, Cassia, 349.

excelsus, Equus, 283, 292.

exigua, Retiometra, 248.

exiniia, Bignonia, 359.

Exline, Harriet I., on pycnogonids from
Puget Sound, 413.

exsculpta, Heliastraea, 90.

e.vrei, Columnastrea, 73.

Fagara, 350.

fagifolia, Inga, 349.

faleoneri, Rhyncliotherium, 288.

Farlapiscis, 530.

iarr, Marcus Stults, work in Montana.
221.

fasciatus. Lynx, 217, 219.

Lynx fasciatus, 217, 219.

Lynx rufus, 214.

fascicularis, Hippocampus, 561, 567.

fastigatiis, Dichelyne, 125. 146.

fastuosa, Inga, 349.

Faviidae, 76. 96.

Favioseris, 82.

anomalos, 72, 82, 110.

fayettensis, Burserites, .341.

Felis concolor azteca, 214.

conoolor hippolestes, 212, 214.

concolor oregonensis, 214.

hillanus, 288.

lacustris, 285, 288.

lynx, 217, 219.

felis, Galeiclithys, 125, 130, 131, 133.

135, 154.

femoratum. Nymphon, 421.

Phoxichilidium, 414. 421.

fenestratus, Pentaceratops, 160, 163.

185.

ferox, Claenodon, 223, 232.

fcrrea, Fishcrisponyia, 460 (fig.).

Ficus, 3.57.

americana, 341, 343.

(tmcricauafolia, 341, 342 (fig.).

betijoquensis, 340.

jynx, 343.

laqueata, 342.

mlssissippiensis, 3.54.

psendomediafolia, 342.

wilcoxensis, 343.

fillcolle, Calliobothrium, 134.

Synl>othrium, 130'.

S.vndesniobotlirium, 131.

Fisher, Warren Samuel, on new West
Indian cerambycid beetles, 189.

Ftshcrispongia, 400.

ferrea, 460 (fig.).

Fishes, new cottid, and revision of
genus Stiengis, 325.

Galveston Bay, parasites of, 123.

review of seahorses (Hippocam-
pus) of American and European
coasts, 497.

tiagelliformis., Inga, 349.
flava, Aphrodita, 261.

Chloeia, 261.

fliivicornis, Cuphocera. 49, 58.

flexuossissima, Lcptoria, 77.

Flies, American, of genus Cuphocera,
45.

muscoid, review of genera Para-
didyma and Ceratomyiella, 9.
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Horencae, Elphiclotarsius, 223.

floridensis, Nunimulites, 4S9.

Florometra asperrima, 250.

fluviatilis. Baena. 177.

Thescelus, 177.

foliatus, Hippocampus, 515.

Syngiiatlius, 515, 516.

fontauus, Aspideretes, 185.

Forauiinifera, Tertiary, of genera
Operculina and Operculinoides from
North America aud West Indies, 487.

forresti, Operculinoides, 488, 493, 495.

Fort Union of Montana, new Paleocene
mannnals from, 221.

Fossils, corals from West Indies, 71.

new Devonian crinoid, 1.

new Tertiary Foraminifera from
North America and West Indies,

487.

hares from late Pliocene of south-
ern Idaho, 111.

horse remains from upper Pliocene
of Idaho, 281.

new mammals from Fort Union
(Paleocene) of Montana, 221.

Tertiary Venezuelan plants, 335.

Reptilia of Kirtland formation of
New Mexico, 159.

fossor, Dichelyne, 147.

fragile, Synbothrium, 130.

Syndesmobothrium, 130.

francescana, Pliohippus, 289.

frassoni, Arhvthmorhynchus. 153.

fraiidator, Aphronnnts, 223, 230.

Fritillary, new species from Peru, 251.

fruticosa, Amorpha, 407.

fucata, Cuphocera, 46, 49, 63, 65.

Trichophora, 65.

fulvicornis, Perilampus, 370, 371, 376,

402, 411.

Fundulus, 124.

heteroclitus, 125, 140, 142, 148, 150.

Fungia, 86.

(Cycloseris) patella, 110.

furcatus, Ictalurus, 125, 149. 150.

furens, ProtJirjipfacodon, 223. 233, 234.

furlongi, Hypolagus, 118 (fig.), 121.

fusca, Sabella, 278.

Sabellastarte, 278.

fuscus, Arhythmorhynchus, 153, 154.

Gahan, Arthur Burton, on new Chalci-
doidea parasitic on cactus insects,

481.

gahani, Perilampus, 371, 375, 401.

Galeichthys felis, 125, 130', 131, 133, 135,
1.54.

milberti, 133, 134.

Gallinula chloropus, 285.

Galveston Bay, Tex., parasites of fishes
from, 123.

Gasterocoma, 6.

antiqua, 6.

Gasterocomidae, 4:-6.

Gasterostomum gracilesceus, 127.

sp., 126.

Gastrotokeus biaculeatus, 515.
gavialidis, Goezia, 146.

Gazin, Charles Lewis, on fossil hares
from late Pliocene of southern
Idaho, 111.

on fossil horse remains from upper
Pliocene of Idaho, 281.

Gelastops, 227.

parens. 223, 227.

geminata, Cuphocera, 48, 55.

Gentialales, 357.

Geodia, 454.

gibberosa, 454, 455.

Geraniales, 351.

Gerstaeckeria porosa, 486.

gerstaeckerUie, Tetrastichus, 485.

gibber, Gorgorhynchus, 125, 154.

gibberosa, Geodia, 4.54, 455.

Gidley, James Williams, work in Moi>-
tana, 221.

Gidleya, 240.

ffidleyi, Blarina, 285.

g'uUeyl, Ptilodus, 223, 225.

gidleyi, Thomomys, 285, 288.

Gidleyina, 240.

tnontanensis, 224, 240, 241.

silberJiiigi. 224, 240.

gigas, Gymnorhynchus, 125, 130, 133.

Gilmore, Charles Whitney, on Reptilia
of Kirtland formation of New Mex-
ico, with descriptions of new species
of fossil turtles, 159.

Ginsburg, Isaac, on review of seahorses
(Hippocampus), 497.

glaber, Cyathocrinus, 5.

glacialis, Aplysilla, 442, 443.

Simplicella, 443.

Glossocercus, 124, 139.

cyprinodo litis, 123, 125, 140.

Glycera, 275.

decipiens, 275.

rouxii, 275.

Glyceridae, 275.

Glyptoporus. 321, 323.

iioctophilns, 321, 322 (fig.).

Glyptotherium texanum, 288.

Goezia gavialidis, 146.

iiiiiiuta, 125, 146.

goldmani, Ochotona schisticeps, 112.

Goniaraea. 103.

chrisHaniaensis, 73, 103, 110.

clinactina, 103.

Goniopora, 90, 110.

Jamaica, 1, 90.

reussiana, 73. 90. 110
trcchmaiiiii, 73, 91, 100.

Goniopteris, 343.

Gorgorhynchus, 154.

gibber, 125, 154.

medius, 1.54.

Gorgosaurus, 186.

libratus, 360.

sp., 160, 186.

Gosodesmus, 364.

claremontus, 363 (fig.), 364.
gracile, Nymphon, 418.

gracilesceus, Gasterostomum, 127.
gracilis. Hippocampus, 534, 537.

Ptilodus, 225.



604 PROCEEDINGS OF THE NATIONAL, MUSEUM VOL. 83

grandifolia, Condaminea, 340, 360.

grandis, Boremys, 170, 171 (fig.), 172
(fig.), 173, 186.

grandis, Spalacopsis, 201,
grangeri, Ectypodus, 223, 226.

granger!, Sylvilagus nuttalli. 111, 114-
116.

granulosus, Perilampus, 371, 375, 399.

grevyi, Equus, 294, 295, 300-303, 305-
309, 311-314.

griseus, Neomaenis, 148.

Gruiformes, fossil, from Idaho, 285.
Gryporhyuchus, 140.

guppyi, Auoua, 339, 340, 345.

guttulatus, Hippocampus, 499, 500, 510,
514, 518, 521, 523, 525, 536, 537,
540-544, 548, 549, 571, 572.

Hippocampus guttulatus, 528, 530,
531, 543.

Gymnocanthus, 326.
Gymnorhynchus, 131.

gigas, 125, 130, 133.
malleus, 125, 130-132.
platycephalus, 133.
reptans, 131.

Hadrosauridae, 160, 161, 185.
Hadi-osauriuae, 161.

haemorrhoa, Palpibraca, 46.
Haemulon, 148.

carbonarium, 148.
hageui(i), Antedon, 245, 246.

Coccometra, 245-247.
Hagerman, Idaho, fossil fauna, 288.
haidingeri, Cyathoseris, 72.

haimeana, Bucephalopsis, 127.
haiticnsis, Eupogonius, 197, 199.
Halichondria, 449, 457.

panicea, 442, 449, 455.
Haliclona, 444, 445, 457.

coerulescens, 444, 455.
doria, 458.

erlna, 457.

permollis, 442, 444, 445.
halieus, Pelecauus, 285.
Halina, 462.
Halinidae, 462.

Halisarca lobularis, 455.
Jiana, Brenthis, 257.
Haplaletes, 243.

disceptatrix, 224, 243, 244.
Haplaraea, 84.

Haplomylus, 242, 243.
hardyi. Nereis (Eunereis), 480.
Hares, fossil, from late Pliocene of

southern Idaho, 111.
Hartman. Olga, on new pol.vchaetous

annelids of family Nereidae from
California, 467.

Haruspex inscriptus, 195, 196.
insularis, 195, 196.
similifi, 196.

hatcliori, Baena. 172.
haydenianus, Didymietis, 224, 237.
Heliastraea cyathiformis, 90.

exsculpta, 90.

Heliconia elegans, 340.

Hemilamprops, 424, 429.

californica, 424, 429, 430 (fig.), 439.
uniplicata, 431.

hemionus, Odocoileus, 214.

Odocoileus hemionus, 214.
hemisphaerica, Cyclolites, 85.

hemisphcrica, Thescelus, 174, 175 (fig.),

176 (fig.), 177, 186.

Hemiuridae, 127.

hemuloni, Synbothrium, ]30.

henekeni, Paracyathus, 105.

heptagonus, Hippocampus, 515, 525, 570.

Hernandia, 354.
tonr/i, 340, 353 (fig.), 354.

Hernandiaceae, fossil "Venezuelan, 354.

hesperus, Machairodus, 285, 288.

heteracanthum, Pterobothrium, 131.

heteroclitus, Fundulus, 125, 140, 142,

148, 150.

heteropoda. Lumbriconereis, 266.

Lumbrinereis. 266.

hieraale, Nyraphon, 416.

hildebrandi, Hippocampus, 511, 529, 536,

578. 579. 580 (fig.), 581 (fig.),

hillanus, Felis. 288.

hilli, Asterosmilia, 104. 106.

hilU, Centrastrea, 72. 80, 109.

hilli, Trochosmilia. 78, 79.

Hipparchia andromacha, 252.

Hippocampus abdorainalis, 529.

agnesae. 529.

antiquorum, 517, 518, 525, 530, 540,

551, 568. 570.

antiquus, 518. 521, 525, 570.

atrichus, 524, 525, 540.

bleekeri, 529.

breviceps. 530.

brevirostris. 499, 510, 520^522, 525,

546, 570, 571.

brunneus. 568. 569.

ecuadorensis, 534, 537.

erectus, 516, 525. 561, 566.

europaeus, 499, 510, 511, 528, 530,

531. 541-543, 546, 547 (fig.), 571,
572.

fasoicularis, 501, 567.

folia tus, 515.

gracilis, 534. 537.

guttulatus. 499. 500. 510. 514. 518,

521, 523, 525, 5S6, 537, 540-544,
548, 549, 571, 572.

guttulatus guttulatus, 528, 530, 531,
543.

guttulatus mvUiamtularis, 499. 501,
523-525. 528. 530. 531, 536-538
(fig.). 539 (fig.), 540, 544, 545,
548-550.

heptagonus, 515, 525, 570.

hildebrandi, 511, 529, 536, 578, 579,
580 (fig.). 581 (fig.),

hudsonius, 499. 500, 510. 512, 518,
527, 536, 537, 544. 545, 548, 549,
551, 564, 566, 578, 583.

hudsonius hudsonius, 528, 530, 533,
550 (fig.), 551, 552 (fig.), 553
(fig.), 554 (fig.), 569.
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Hippocampus hudsonius kincaidi, 528,

530, 533, 544, 557, 566, 568, 574.

ingens, 506, 527, 529-581, 534, 535
(fig.), 549, 579-582.

jubatus, 524, 525, 570.

kincaidi, 501, 511, 568.

laevicaudatus, 551, 560.

longirostris, 519-523, 525, 543, 546,

572.

inarginalis, 561, 567.

non aculeatus, incisuris raris, 543.

obtiisus, 511, 529, 576, 577 (fig.),

579, 581, 582.

pentagonus, 530.

poeyi, 561, 567.

punctulatus, 499, 500, 517, 518, 525,

527, 551, 561, 568, 572, 575, 582,

583, 593.

ramulosus, 511, 517, 518, 525, 543,

546.

regulus, 506, 529, 558, 584, 586
(fig.), 587 (fig.), 590.

reidi, 528, 530, 532, 536, 537, 564,

566, 569, 571-573 (fig.), 574 (fig.),

review of genus, 497.

rondeletii, 519.

rosaceus, 521, 525, 543.

rosamondae, 589, 593, 594.

stylifer, 499, 561, 566, 567.

trimaculatus, 517, 518.

villosus, 529, 582, 583.

zosterae, 502, 506, 512, 525, 529,

585, 588, 589.

Hippocampus, subg., 527, 529, 530.

hippocampus, Syngnathus, 513-520, 525,

530, 543, 570.

hippolestes. Fells concolor, 212, 214.

Hirclnia, 456.

campana, 456.

variabilis, 457.

hirsuta, Cuphocera, 46, 48, 49, 54, 62,

63, 65, 66.

hirsutus, Deopalpus, 46, 63.

hispidus, Arliythmorhyuchus, 153.

Hooks, method of measurement of in
cestodes, 211.

Horses, fossil, from upper Pliocene of
Idaho, 281.

hudsonius, Hippocampus, 499, 500, 510,

512, 518, 527, 536, 537, 544, 545,

548, 549, 551, 564, 566, 578, 583.

Hippocampus hudsonius, 528, 530,

533, 550 (fig.), 551, 5.52 (fig.),

553 (fig.), 554 (fig.), 569.

Hyaenogiiathus, 287.

sp., 285, 288.

hyalinus, Perilampus, 369, 370, 380, 410,
411.

Hymenoptera, chalcid flies of genus
Perilampus, 369.

hosts of Perilampus, 411.

Hyopsodontidae, 224, 241.

Hyopsodus, 242.

simplex, 242.

Hypacrosaurus, 162.

Hyphantria cunea, 382.

hyphantriae, Apanteles, 382, 411.

Meteorus, 382, 411.

Hypolagus, 111, 114, 116, 119, 120.

apachensis, 117.

browni, 116, 117.

edensis, 116.

furlougi, 118 (fig.), 121.

limnctus, 113 (fig.), 114, 115 (fig.),

118, 121, 285, 288.

vetus, 112 (fig.), 114, 116, 117, 119^

121, 285, 288.

Hypsioma msularis, 199.

picticornis, 200.

icaco, Chrysobalanus, 348.

Icelus, 326.

Ictalurus furcatu.s, 125, 149, 150.

Ictidopappus, 237.

mustelinus, 224, 237.

Idaho, fossil hares from late Pliocene,

111.

fossil horse remains from upper
Pliocene of, 281.

idahoensis, Brachylagus, 112, 114-116.

Equus, 283, 291, 292.

Ischyrosmilus, 283.

Lutravus, 285, 288.

Phalacrocorax, 285.

Pseudemys, 285.

ignis, Tedania, 459.

Thalysias, 459.

immanis, Agamonema, 125, 142, 149.

imperfecta, Mycale, 448.

incertum, Combretum, 356.

incongrua, Cuphocera, 46, 48, 68.

Indrodon, 231.

Inga, 348.

alba, 349.

fagifolia, 349.

fastuosa, 349.

flagelliformis, 349.

pinetorum, 349.

reissi, 340, 346 (fig.), 348.

sp., 338, 340, 349.

tetraphylla, 349.

ingens. Hippocampus, 506, 527, 529-
531, 534, 535 (fig.), 549, 579-582.

inscriptus, Haruspex. 195, 190.

Insectivora, fossil, Fort Union, 223,

227.

fossil, from Hagerman, Idaho, 285.

Insects, butterfiies of genus Euodia and
new fritillary from Peru, 251.

chalcid flies of genus Perilampus,
369.

new Chalcidoidea parasitic on cac-

tus insects, 481.

new West Indian cerambycid bee-
tles, 189.

insilens, Tliescelus, 174-177.

instilaris, Hypsioma, 199.

Haruspex, 195, 196.

intogerrinia, Datana, 378.

intermedia, Placospongia, 454, 455.

inferniedius, Pantolambda, 224, 244.

inversus, Pentacodon, 230.
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iortlandia, Vanessa, 252.

I&cbyrosmilus idahoensis, 283.

Isodictya permollis, 444.

itea, Vanessa. 252.

jacksoniana, Cedrola, 341, 342 (fig.).

Jamaica, fossil corals from, 72, 74, 93,

94.

Jamaica 1, Goniopora, 90.

jamaicaensis, Antilloseris, 73, 97.

jamaicaensis, Astrocoenia, 73, 95, 110.

janwiicaensis, Cladocera, 72.

jamaicaensis, Cyclolites, 73, 84, 109.

jamaicaensis, Stiboriopsis, 72.

Turblnoseris, 97.

Jamsus, subg., 525, 529, 571, 583, 584.

japonicns, Thelepus, 278.

jasminifolium, Pleonotoma, 358.

jauiuei, Anepsyra, 193.

jcpseni, Parectypodus, 223, 227.

jubatns. Hippocampus, 524, 525, 570.

jynx, Ficus, 343.

kaiseni, Chasmosaurus, 186.

Kathleena arcuata, 143.

kempi, Dilepis, 141.

kincaidi. Hippocampus, 501, 511, 568.

Hippocampus hudsonius, 528, 530,

533, 544, 557, 566, 568, 574.

Kirk, Edwin, on Corynecrinus, a new
Devonian crinoid genus, 1.

Kirtland fauna and its geological age,

185.

Kirtland formation of New Mexico,

Reptilia from, 159.

kirtlandius, Adocns, 186.

konincki, Leptoria, 78.

Kritosaurus. 100, 102, 186, 187.

navajovius, 161, 185.

Lachnomma, 18.

magnicornis, 9, 18, 38, 39.

Lachnommopsis, IS.

armata, 18, 41.

lacustris. Fells, 285, 288.

la (lac, Leptacodon, 223, 228.

laevicaudatus. Hippocampus, 551, 500.

laevicejihalus, Perilampus chrysopae,

394, 395.

laevis, Perilampus, 370, 411.

Lagomorplia, fossil, from Hagerman,
Idaho, 285, 288.

Lambeosaurinae, 161.

Lamprops, 424, 431.

beringi. 431.

carinata, 431.

lanatum, Elapbidion, 192, 193.

lanceolata, Stynix, 340, 356.

Tapirira, 310, 352, 353 (tig.), 360.

laqueata, Ficus, 342.

Lastrea, 343.

laticollis, Taenia, redescription of, 211,

216.

latidens, Claenodon, 223.

latidens, Tricentes, 224. 236.

latifrons, Ammothea, 420, 421.

latriniciilus, Kjxnioxyodon, 224, 236.

Laubenfels, Max Walker do, on Panama
spcmgcs, 441.

Lauraceae, fossil Venezuelan, 354.

Laurales, 354.

Laxosuberites, 450.

setclci, 450, 451 (flg.), 455.

Leach, William Elford, his account of

seahorses, 517.

Lecithochiriuin microstomum, 125, 127.

synodi, 128.

lecontei, Brachycybe, 363 (fig.), 365,

366.

lecoutii, Brachycybe, 306.

Lccythocrinidac, fossil crinoid family,

1, 4.

Lecythocrinus, 2, 4-6.

eifelianus, 4-6.

Leguminosae, fossil Venezuelan, 351.

Leguminosites entadaformis, 338, 340.

venezuelensis, 338, 340.

Leiostomus xanthurus, 125, 148, 154.

Leipsanolestes, subg., 228.

lemhi, Ochotona princeps, 112.

lendenfeldi, Aplysilla, 443.

Leodicidae, 266.

Icpida, Tentacularia, 125, 129.

Lepidastheuia, 264.

ocellata, 261, 263 (fig.), 264.

Lepidium, 407.

Lepidocyclina macdonaldi, 490.

mantelli. 494.

tobleri, 490'.

trinitatis. 490.

Lepidonotus, 262.

mlHUtus, 261, 262, 263 (fig.).

Lepisosteus, 124, 185.

osseus, 125, 137, 139.

Leporidae, fossil, from southern Idaho,
111.

lepreos, Perilampus, 370, 411.

Jcprops, Astrofottus, 330, 331 (fig.).

Leptacodon, 228.

ladae, 223, 228.

Diunusoihim, 223, 228.

packi, 228.

siegfriedti, 228.

tener, 228.

Leptictidae, 223, 228.

Leptouereis, subg., 275.

leptonyx, Megalonyx, 285, 288.

Leptophyllia, 84.

agas.sizi, 73.

Leptophylliidae, 83.

Leptoria conferticosta, 77.

conferticostata, 77.

deliculata, 78.

flexuossissima, 77.

konincki, 78.

reticulata, 78.

leptostomus, INIegalonyx, 288.

Loptostylus biustus. 204.

bnuincofascialus, 205.

maculifer, 205.

iiioiitivnht, 201.

oniatus, 203.

pJiniicoUis, 203.

pygmaeus, 206.

vdndKzcei, 204.

lepturus, Trichiurus, 125, 128, 145.
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Lepus, 114, 116, 117, 120, 286.

annectens, 110, 120.

bairdii bairdii, 112.

californicus deserticola, 112.

townsendii, 113, 120.

townsendii townsendii, 112.

lestes, Canis, 217.

lethostisjmus, Paraliclitbys, 124, 125,

142, 15;^.

levis, Cyclaspis, 425, 427.

libratvis, Gorgosaurus, 160.

ligeriensis, Oyclolites, 85,

lignea, Spougia, 455.

Limatulum, 323.

liinitare, Sipbonophora, 362, 363 (fig-)-

Ihnnetus, Hypolagns. 113 (tig-), 114, 115

(fig.), 118, 121, 285, 288.

lindgreui, Neotragoceras, 283.

linea. Nereis (Neautbes), 261, 268, 269

(fig-).
^ ^

Linnaeus, Carolus, bis account of seu-

borses, 513.

lintoni, Cucullanus, 148.

Lintoniella, 130.

Lissodendoryx, 446, 447.

Litaletcs, 242-244.

disjunctus, 224, 242.

Litbaraea, 91, 92.

Litomylus, 243.

dissentaneus, 224, 243.

littoralis, Carcbarias, 134.

Littorina sp., 124.

lobularis, Halisarca. 455.

Oscarella, 442, 455.

longicaudata, Ammotliella, 414, 421.

Batbycuma, 423.

longifolia, Cassia, 340. 349.

longipes, Cyclaspis, 427.

IvHQlpcs, Nereis (Evmereis), 467, 479,

480 (fig-),

longirostris. Hippocampus, 519-523, 525,

543, 546, 572.

Syngnatbus, 522.

Loomis, Harold Fredericlc, on millipeds

of order Colobognatha, 361.

Lopbopsetta maculata, 148.

Loxogenes, 323.

bicolor, 323.

Lower California, millipeds from, 361.

lucifugus, Myotis, 321. 323.

Lumbriconereis beteropoda, 266.

Lumbrinereis. 266.

beteropoda, 266.

Lutra (Satberium) piscinaria, 28-5, 288.

Lutravus, 287.

cookii, 285, 288.

idaboensis, 285, 288.

limcis, Taenia, 211, 212.

Lynx canadensis, 219.

fasciatus, 217, 219.

fasciatus fasciatus, 217, 219.

lynx, 217, 219.

rufus, 215, 217, 219.

rufus californicus. 214, 217, 219.

rufus fasciatus, 214.

rufus rufus, 214.

rufus Uinta, 214.

lynx, Felis, 217, 219.

Lynx, 217, 219.

Lysidice, 266.

collaris, 261, 266.

lyttoni, Sipbonacme, 3(>4.

liiacdonaldi, Lepidocyclina, 490.

macgravii, Anona, 347.

Macbairodus besperus, 285, 288.

Macleayina, subg., .We, 526, 527, 536.

Macrempbytus, 393.

Macrocentrus pallisteri, 403, 411.

sp., 405, 411.

macrocepbalus, Arcbaeolagus, 117^

macrocera, Cuphocera, 47, 50, 52, 70.

Elacbipalpus, 52.

Tacbina, 52.

macrocystis. Taenia, 214, 217, 219.

macrourus, Autbocephalus, 131.

Odocoileus virginianus, 214.

maculata, Lopbopsetta, 148.

maculifer. Leptostylus, 205.

Macy, Ilalpb W., on new trematode

from little brown bat, 321.

Madracis, 104.

decactis, 103, 104, 110.

sp., 104, 105, 110.

magnicornis, Lacbnomnia, 9, 18, 38, 39.

Makrokylindrus, 435.

acantbodes, 435.

malacosomae, Tetrastichus, 485, 486.

Maldanidae, 277.

malleum, Synbotbrium, 133.

malleus, Gynmorbyncbus, 125, 130-132.

Mammals, fossil, from Hagerman,
Idabo, 285.

fossil bares from late Pliocene of

soutbern Idabo, 111.

new Paleocene from Fort Union of

Montana, 221.

manni, Elapbidion. 193.

mantelli, Lepidocyclina, 494.

marana, Sopbora, 338, 340, 346 (fig-),

350.

marginalis. Hippocampus, 561, 567.

mariannensis, Operculina, 489-

marina, Bagre, 125, 130, 135, 146.

marinus, Tylosurus, 126.

marmorata, Oreas, 252.

Marpbysa, 266.

belli, 266.

orienfalis, 261, 263 (fig.), 266.

sinensis. 261, 266.

Mastodon, 283.

americanus, 286.

mirificus, 283.

Matley, Cbarles Alfred, bis collections

of fossil corals, 74, 94.

mallcyi, Trocbocyatbus, 72, 74, 109.

mattbewi, Pronotbodectes, 223.

maturus, Paromomys. 223.

mauritanicus, Dicbelyne, 148.

media, Astraraea, 88.

mediator. Nereis, 469, 471.

medius, Ecbinorbynchus, 154.

Gorgorbyncbus, 154.

Megalonyx leptostomus, 288.

leptonyx, 285, 288.
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Megopterua minuta, 224.

melalophae, Achaetouura, o82, 411.

inelauoscelus, Apauteles, 382, 411.

Melittia, 384.

Meuidia, 127. „o -.^-, -.^<
meuidia, 125, 126, 128, 141, 144.

notata, 12S. ^^ ^ ^^

menidia, Menidia, 125, 126, 128, 141,

144.

inenidiae, Cysticercoides, 125, 141.

Meniscium, 343.

palustre, 343.

reticulatum, 343.

wolfi. 340, 342 (fig.), 343.

meridionale, Nymphou, 416.

Mesomorplia catadupensis, 72.

Metachriacus, 235.

provocator, 224, 235.

punitor, 223, 235.

Meteonrs hyphautriae, 382, 411.

sp., 411.

mexicana, Microchira, 18, 29.

Miacidao, 224, 237.

michelini, Cyclolites, 85.

inicroceplialum, Coutracaecum, 142,

143.

Microchira, 18.

mexicana, 18, 29.

Microciona, 448.

atrosangninea, 442, 448.

microlestes, Didymictis, 224, 238.

Mieropalpns, 70.

ruficornis, 45, 46.

micropapillatum, Contracaecum, 141,

143.
microphyllia, Centrastrea, 80.

Micropogon undulatus, 125, 131, 154.

Microptorus dolomieu, 137.

Microsmilia, 81.

Microsolena, 86.
^ ^^^ ^^n

microstomum, Lecithochirium, 125, 127.

inilbei-ti, Galelchtby.s, 133, 134.

Millipeds, uew species of order Colo-

bognatha, 361.

Mimomvs, 287.

primus, 285, 288.

Mimosaceae, fossil Venezuelan, 348.

miniata, Patiria, 474.

minor, Euprotogonia, 239.

Ondatra idaboensis, 285, 288.

Pnlenochtha, 223, 231.

minuta, Annametra, 247.

ininuta, Goezia, 12."), 146.

minuta, Megopterna, 224.

minutum, Acrepidopterum, 197.

mimitus, Lepidonotus, 261, 262, 263

(fig.)-

Miocene, Venezuelan plants, 336, 343.

miocenica, Pleonotoma, 338, 340, 358,

359 (ng.).

miocenica, Simaruba, 338, 340.

Mioclaenus, 241.

mirificud, Mastodon, 283.

misakia, Schmidtia, 325, 330.

Scbmidtina, 330.

Stlengis, 327, 330.

miscelli, Cupbocera, 48, 49, 52.

Spanipalpus, 49.

Tricbopbora, 46, 49.

miscellus, Adisopbanes, 50.

mississippiensis, Ficus, 354.

Mixodectes, 231.

Mixodectidae, 223, 231.

Moneilema ulkei, 485.

moneileiuae, Neocatolaccus, 484.

Monoclouius, 160.

Monocotyledonae, 344.

Montana, uew Paleocene mammals
from Fort Union of, 221.

montana, Anona, 347.

montanensis, Claenodon, 223.

montanensis, Gidleyina, 224, 240, 241.

montanensis, Myrmecoboides, 223.

montanus, Coripbagus, 224.

montanus, Deuterogonodon, 223, 232,

233.

moutanus, Ptilodus, 223, 225.

monticellii, Distomum, 128.

monticola, Elapbidion, 191.

Leptostylus, 201.

Mosesia, 323.

inuesebevki, Perilampus, 371, 376, 407.

Mugil cepbalus, 125, 142.

multianmilaris, Hippocampus guttula-

tus, 499, 501, 523-525, 528, 530, 531,

536-538 (fig.), 539 (fig.), 540, 544, 545,

548-550.
Multicolumnastraea, 90.

cyatbiformis, 73, 90.

parvula, 90.

jBultifragum, Psittacotberium, 223.

Multituberculata, Fort Union, 223, 224.

munusculum, Leptacodou, 223, 228.

Muscidae, review of flies of genera
Ceratomyiella and Paradidyma, 9.

musculus, Ectypodus, 226.

miiateHnus, Ictidopappus, 224, 237.

Mycale, 447.

angulosa, 448.

Cecilia, 447, 448 (fig.).

imperfecta, 448.

phyllopbila, 448.

Mycteroperca apua, 154.

Myledapbus, 185.

Mylodon sp., 288.

IMyo-tis lucifugus, 321, 323.

Myoxocepbalus, 326.

Myriapoda, new millipeds of order Col-

obognatba, 361.

Myrmecoboides montanensis, 223.

Myrtales, 355.

Myxilla, 446.

Nanilla delauneyi, 197.

tuherciilata. 196.

Nnnnippus pblegon, 288.

natans, Nereis (Nereis), 468, 474, 475

(fig.),

navajovius, Kritosaurus, 161, 185.

neapolitana, Diopatra, 266.

Ncctandra, 354.

areolata, 340, 354.

Nematoda, 141.
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Neocatolaccus, 484.

moneilemae, 484.

tylodermae, 484.

Neoechinorhynchidae, 151.

Neoliipparion sp., 288.

Neoniaenis, 148.

griseus, 148.

neomexicana, Paradidyma, 19, 21. 23.

neonigripes. Nereis (Nereis), 468, 471,

472 (fig.), 474, 476.

Neotragoceras lindgreni, 283.
nephele, Cercyonis alope, 256.

Nephthydidae, 276.

Nephthys, 276.

sinensis, 261, 276.

Nereidae, 268.

new species from California, 467.

Nereis, 268, 467, 468.

(Neantlies) amoyensis, 261, 269
(fig.), 272.

cockburnensis, 469.

(Leptonereis) distorta, 261, 273,

274 (fig.).

(Nereis) eakini, 468, 472, 473 (fig,),

476.

(Nereis) cucapitis, 468, 469 (fig.).

(Eunereis) hardyi, 480.

(Neantlies) Unea, 261, 268, 269
(fig.).

(Eunereis) longipes, 467, 479, 480
(fig.),

mediator, 469, 471.

(Nereis) nutans, 468, 474, 475
(fig.).

(Nereis) neonigripes, 468, 471, 472
(fig.), 474, 476.

(Neanthes) orientalis, 261, 269
(fig.), 270.

(Alitta) oxypoda, 268.

(Neanthes) oxypoda, 261, 268.

pelagica, 467, 472.

procera, 468, 471.
(Nereis) pseudotieanthes, 470

(fig.).

(Neanthes) saltoni, 477, 478 (fig.).

(Ceratonereis) tunicatae, 476, 477
(fig.),

vexillosa, 469-471.
(Neanthes) virens, 479.

Neuranliylus, 187.

baueri, 165, 186.

Neuroptei-a, hosts of Perilampus, 411.

New Mexico, Reptilia from Kirtland
formation of, 159.

nitens, Copecrypta, 70.

nitidifrons, Copecrypta, 70.

Cnphocera, 70.

nitidiis, Perilampus canadensis, 371,

374, 393.

nobilis, Basilemys, 178 (fig.), 179 (fig.),

180, 186.

noctopliihis, Olyptoporus, 321, 322
(fig.),

nodosa, Baena, 166, 168, 169, 186.

North America, chalcid flies of genus
Perilampus north of Mexico,
369.

new Foraminifera from Tertiary
of, 487.

North and South America, seahorses
of, 497.

notata, Menidia, 128.

nuhila, Cyclaspis, 424 (fig.),

nubriterrae, Peromyscus maniculatus,
214.

nucula, Chondrilla, 464.
Nummilites florideusis, 489.

sp., 490.

willcoxi, 489.
uutrix, Khabdophyllia, 77.

nuttlngi, Compsometra, 245, 246.
Nyctitheriidae, 223, 229.
Nymphon, 414.

adareanum, 418.
femoratum, 421.
gracile, 418.

hiemale, 416.

meridiouale, 416.
solitarium, 414, 417 (fig.),

trideutatum, 418.
turritum, 414, 416, 417 (fig.).

Nymphouidae, 413.
ohliqua, Paradidyma, 20, 22.
obtusus. Hippocampus, 511, 529, 576,

577 (fig.), 579, 581, 582.
occidentalis, Annatnetra, 247.

Colurostylis, 423, 431, 439.
Cominia, 247.

ocellata, Lepidasthenia, 261, 263 (fig.),

264.

ocellatus, Perilampus, 370, 373, 390.
ocellatus, Sciaenops, 124, 125, 147, 148.
Ochotoua princeps lenihi, 112.

schisticeps goldmani, 112.
octonemus, Polynemus, 154.
Oculina, 105.

Odocoileus columbianus scaphiatus, 214.
hemionus, 214.

hemionus hemionus, 214.
virginianus, 214.
virginianus macrourus, 214.

Oedemapeza, 10.

townsendi, 12.

Onchobothrium, 134.

Ondatra idahoensis minor, 285, 288.
operculella, (Phthorimaea) Gnorimo-
schema, 401.

Operculiua complanata, 489.
mariannensis, 489.

new Tertiary North American and
West Indian, 487, 488.

tuberculata, 487, 488, 495.
Operculinella, 489.

venosa, 489.

Operculinoides advenus, 487, 489, 495.
antiguensis, 487, 488, 492, 496.
dia, 493, 494.

forresH, 488, 493, 495.

new Tertiary North American and
West Indian, 487, 489.
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Operculinoides scmnicsi, 487, 488, 4!)1,

495, 496.

iuxpanicus, 488, 494, 495.

mcicshurgensis, 487, 490, 495.

Ophlitaspoiigiidae, 460.

Opuntia, 482.

opuntiae, Asphondylia, 483.

opinitiae, Rileya, 482.

Orasema viridis, 372.

orbitalis, Ceratomyiella, 11, 16.

Oreas marmorata, 252.

oregonensis, Felis concolor, 214.

orientalis, Dasychone. 278.

orienmia, Marpliysa, 261, 263 (fig.),

266.

Nereis (Neanthes), 261, 269 (fig.),

270.

ornaia, Baena, 165, 166 (fig.), 167
(fig.), 186.

Pseudoeme, 189.

ornatipennis, Spalacopsis, 200.

ornatus, Leptostylus, 203.

Ortliouopias triads, 326.

osborni, Pliohippu.s, 289.

Oscarella, 455.

lobularis, 442, 455.

osensis, Stlengis, 32.5-328.

osseus, Lcpisosteiis, 125, 137, 139.

Oulastrea, 89.

Oulastreidae, 88.

ovatus, Aspideretes, 182 (fig.), 183, 186.

oxvpoda, Nereis (Alitta), 268.

Nereis (Neanthes), 261, 268.

Oxvurostylis. 423, 437.

pncifica, 429, 437, 438 (fig.).

smithi, 423, 437, 438.

Pacific Ocean, sponges from near
Panama Canal, 443.

western, new cottid fislies from, 325.

pacifica, Oxyurostylis, 429, 437, 438
(fig.),

pacificus, Equus, 291.

jtacki, Leptacodon, 228.

Palaechtlion. 231, 232.

alticnspis. 223.

Palaeolagus, 117.

Palaeosinopa, 230.

(lilucuU, 223, 230.

PaUiwchtha, 231.

minor, 223, 231.

Paleoceue, new mammals from Fort
Union of Montana, 221.

pallisteri, Macrocentrus, 403, 411.

Palmopliyllum, 344.

sp.. 340, 344.

Palpiltraca, 46.

haemorrhoa, 46.

pahistre, INIeniscinm, 343.

Panama Canal, sponges from, 441.

panamensis, Panthalis, 265.

Pavona, 106.

Pandosentis, 151.

panicea, Halicliondria, 442, 449, 455.
Spongiii. 449.

r»aiitlialis, 265.

panamensis, 265.

Pantolambda, 244.

batlimodon, 244.

cavirictus, 224, 244.

intermedius, 224, 244.

Pantolambdidae, 224, 244.

Pantolestidae, 223, 230.

Papilio (Parnassius) andromaclia, 252.

(Oreas Marmorata) andromaclia,
252.

portlandia, 251.

Papilionaceae, fossil Venezuelan, 350.

papillosus, Bucephalus, 127.

Parabascus, 323.

Paracyathus, 104. 105.

henekeni, 105.

sp., 72, 74.

Paracycloseris, 85.

elizabetliae, 73, 86, 109, 110.

Paradiastylis, 435.

Paradidyma afftnis, 20, 21, 27, 35.

aUlrichi, 21, 30.

aperta, 18, 21, 29.

apicalis, 20, 21, 33.

aristalis, 20, 28.

armata, 20, 21, 41.

hrnsiliana, 19, 38.

clneresccns, 20, 26.

crass iseta, 20, 27.

derclicta, 19, 25, 26, 28.

neomexicana, 19, 21, 23.

obliqua, 20, 22.

peruana, 21, 31, 38.

(Diaphoropeza) peruana, 43.

peruviana, 43.

petiolata, 19. 21, 39.

piUre)itris, 21, 32.

retracta, 19, 26.

review of genus, 9, 17.

setigera, 20, 22, 23.

singularis, 10, 15, 19, 21, 31, 32,

.36-38, 41.

townsendi, 12.

validinervis, 20, 23, 25, 29, 33-35,

37, 39, 40, 42, 43.

Paralichthys albiguttus, 148.

dentatus, 148.

lethostigmus, 124, 125, 142, 153.

Parasaurolophus, 160, 162, 186.

tubicen, 161, 185.

walkeri. 162, 163.

Parasites, chalcid flies of genus Peri-
lami)us, 369.

Chalcidoidea on cactus insects, 481.

of fishes in Galveston Bay, Tex.^
123.

Paraxiotbea, 277.

parcKS, GeJafitops, 223, 227.

Parectypodus, 227.

jepseni. 223. 227.

simiisoni, 227.

tardus, 225.

parK-fii, Cuphocera. 48, 50, 52, 59.

Pai'oniomys. 231, 2.32.

deiiressidens, 223.

maturus. 223.

parviflora, Compsometra, 247.

IT
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parvula, Miilticolumastraea 90.

parvmn, Ampbicaecum, 12o 14d.

patella, Fungia (Cyciosens), IIU. l

Patiria miniata, 474.

Pavoua, 106.

pauamensis, 106.

penny i, 106.

sp., 104, 106, 110.

pegala, Cercyonis alope^ 256.

pelagica, Nereis, 467, 472.
^

Pelecaiiiformes, fossil,_froui laaiio, -bo.

Pelecanus lialieus, 285.

Peletei'ia, 47, 70.

pelvideus, Cliriacus. 234, 23o.

pennyi, Pavona, 106.

Pentaceratops, 160. 103, Ibb

fenestratus, 160, 163, Ibo.

sterubergii, 160, 163, 185.

Pentacodou, 230.

inversus, 230.

pentacus, Protogonodon, 233

pentagonus. Hippocampus, 530.

Perilampidae, 371.

Perilampus aciculatus, 3<0, dS^.

alexinus, 370, 410 411.

anomocerus, 370, 371, o75, o98.

bakeri, 366, 388.

canadensis, 370, 371, 3.4 o92 411

canadensis nitidus. oil, 3(4, 6Jo.

capitatiis, 371. 375, 397

carinifrcuis. 370. 373 388.

carolinensis, 370. 373, 3<6 410

cbrysopae, 371, 374 394, 410 411.

chrysopae laevicepbalus, o94, 305.

crawfordi, 370, 373, 384.

cyaneus, 370, 410,

entellus, 370, 410, 411

fulvicornis, 370, 371, 376. 402, 411.

fulvicornis protlioracicus, 3a, 3<b,

403.

gahani, 371, 375, 401.

granulosus, 371, 375, 399.

hyalinus, 369. 370, 380, 410, 411.

laevis, 370, 411.

lepreos, 370, 411.
^^

niuesehecki, 371, 376, 40*.

ocellatus, 370, 373, 390.

platigaster, 383.

platygaster, 369, 370, 373, 383, 410.

regdlis, 370, 372, 378.

revision of genus (in America north

of Mexico), 369.

rolmcri. 371, 375, 390.

robertsoni. 371. 376. 409.

similis, 371. 376, 406.

stygicus, 371, 376, 404, 411.

subcarinatus, 370, 373, 386.

U-iangularis, 411.

Periptychidae, 224.

Periptycbus, 244.

Perissodactyla. fossil, from Blanco,

Texas, 288.

fossil, from Hagerman, Idaho, 285,

288.

permollis, Haliclona, 442, 444, 445.

Isodictya, 444.

107443—36 2
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maniculatus nubriterrae.Peromyscut
214

Perrv, George, bis account of seanorses,

515.

Persea, 355.

coriacea, 340, 35;).

sp., 338, 340, 355.

Personaies, 358.

Peru, new fritiliary from, 2.j1.

peruana, Atropbopoda, 43.

Diapboropeza, 31.

Paradidyma, 21, 31, 38.

Paradidyma (Diapboropeza), 4.->.

peruviana, Paradidyma. 43.

petasata, Bracbycybe, 363 (fig.), dOo-

petasus, Antedon. 247.

pciioUita, Paradidyma, 19, 21, 3J.

petraflumensis, Combretum, 35b.

Pbalaerocorax auritus, 285.

idaboensis, 285.

sp., 285.

Pbaneropsolus, 323.

Pbenacodontidae, 224, 238.

pblegon. Nannippus, 288.

Phorbasidae, 446.

Pboreiobothrium, 134.

triloculatum, 134.

Phoxicbelidiidae, 414.

Pboxicbilidivmi, 414, 421.

femoratum, 414, 421.

(Phtborimaea) Gnorimoscbema oper-

culella, 401.

Pbyllobotbrioidea, 134.

pbyllopbila, Mycale, 448.

Pbyllopteryx, 516.

Pbysoseris, 84.

Phytoadmontia, 18.

setigera, 22.

Phytopbaga sp., 482.

Picrodus silberlingi, 224.

picta, Cyclaspis, 427.

picticornis, Hypsioma, 200.

Pika (Ocbotona princeps lemlu and O.

scbisticeps goldmani), 112.

pilivcniris. Pai-adidyma, 21, 32.

pilosulus. Enpogonius, 198.

pinetorum, Inga, 349.

Piper, 345.

Piperaceae, fossil Venezuelan, 34.3.

Piperales, 345.

Piperites, 345. .^ ,^ .

cordatus. 340, 345, 340 (fig.).

Pisces, fossil, 185, 187.

fossil, from Hagerman. Idabo, 285.

(See also under Fishes.)

piscinaria, Lutra (Satberium), 285, 288.

Pitbecolobrium, 349.

Placospongia, 454.

intermedia, 454. 455.

Plokoosa. 462.

eli.w, 463 (fig.).

Plakortis. 462.

pJmiwoUis, Leptostylus, 203.

Plants, Tertiary Venezuelan, 33o.

Plastonienus robustus, 186.

sp.. 186.

platigaster, Perilampus, 383.
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platycephalus, Gymnorhynchus, 133.
Tetrarhyuclius, 130, 131, 133.

platygaster, Perilampus, 369, 370, 373,
383, 410.

Platydesmus, 367.
californicus, 367.

Platygouus bicalcaratus, 288.
sp., 2S5.

texanus, 288.

Pleonotoma, 358.

jasminifolinm, 358.
miocenica, 338, 340, 358, 359 (fig.),

tetraquetinmi, 358.

Plesiadapidae, 223.
I'lesippus, 281, 287-289.

cumminsii, 288.

proversus, 293, 294.
shoshonensis. 110, 111, 281, 284,

285, 288-314 (figs.), 316-320.
simplicidens, 282, 288, 289, 292, 293,

316, 318-320.
Ple&ippus quarry, near Hagerman,

Idaho, fossil hares from, 114, 119.
Pleurogenes, 323.
Pleurogenetinae, key to, 323.
Pleurogenoides, 323.
pleurouectis, Scolex, 125, 134.
Pleurosteriiidae, 165, 186.
Pliaiichenia spatula, 288.
pliciferus, Tetraclaenodon, 239.
Plioceue, late, fossil hares from south-

ern Idaho, 111.

upper, of Idaho, fossil horse re-

mains from, 281.

Pliohippus, 289, 290, 292,
francescana, 289.
osborni, 289.

proversus, 289.

Plumeria, 357.
Poacites, 344.

sp., 338, 340, 344.

Poales, 344.

Podoseris, 81.

poeyi, Hippocampus, 561, 567.
Polychaeta, new species of Nereidae

from California, 467.
from Amoy, China, 261.

polymorphus, Scolex, 134.

Polynemus octonemus, 154.

Polynoidae, 262.

Polyphyllastrea, 82.

PoljTodiaceae, fossil Venezuelan, 343.
Polypodiales, 343.

poolei, P.seudoeme, 190.

Populus, 382.

Porifera, Panama, 441.

Porites. 91.

reussiana, 90.

Poritidae, 90, 103.

porosa, Gcrstaeckeria, 486.

Porrocaecum, 145.

Hecundum, 125, 145.

thehiuru 125,145.

portlaudia, Debis, 253.

Enodia, 253, 254, 256, 257.

Euodia portlandia, 255, 256.

nortlandia, Papilio, 251.
Vanessa, 252.

Postorchigeues, 323.

Poteriocrinus, 1.

praeclara. Basilemys, 180, 181.

praecursor, Serridentinus, 28S.

preieaco, Chryso'nalanus, 348.

prenticei, Ceratomeryx, 285, 28S.

preoliviforme, Chrysophyllum, 341.

pressa, Chen, 285.
Prestonia, 357.

Primates, Fort Union, 231.
primigeuius, Archaeolagus, 117.
primus, Mimomys, 285, 288.

Proboscidea, fossil, from Blanco, Texas,
288.

fossil, from Hagerman, Idaho, 285,
288.

Procamelus, 283, 285, 288.

Procampylaspis, 423, 429.

sp., 429.

procera. Nereis, 468, 471.
Prodiacodon, 228, 229.

concordiarccnsis, 223, 228.

puerceiisis, 228.

Prodiploastrea, 88.

schindetvolfi, 73, 88, 89, 110.
prodiicta, Brachycybe. 363 (fig.). 365,

367.

Pronothodectes matthcwi, 223.

Prosotocr.s, 323.

Prosthorhynchus, 154.

in-otclaria, Stenosmilia, 76.

Proteocephalidae, 135.

Proteocephalus. 124.

ambloplitis, 137-139.
australis, 125, 135. 139.

clongatus, 125, 137.

prothoracicus, Perilampus fulvicornis,
371. 376, 403.

Prothniptacodon, 233.

fiirens, 223, 233, 2.34.

Protogouodon, 2.32, 233.

pentacus, 233.

Protohippus, 283, 289.
I'rotoselene, 240, 241, 243.

proversus. Plesippus, 293, 294.

Pliohippus, 289.

proi-ocator, Metacliriacns, 224. 23'i.

proxima, Toxadoci.i, 442, 44-").

Psathyronictra autarctica, 248.

P.^eudemys idahoensis. 285.

Pseudoeme ornata, 189.

poolei, 190.

Pseudofavia, 89.

Pseudolmedia, 343.

pseudomediafolia, Fieus, 342.
pseudoncanthcs, Nereis (Nereis), 470

(fig.).

Psendosuborites, 449.

sulcatus, 442, 449.

Psittacotherium mvdtifragum, 223.
Pteridophyta. fossil Venezuelan, 343.
I'terobothrium, 131.

heteracauthum, 131.

Pteromalidae, 484.
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Ptilodontidae, 223, 224.

Ptilodns, 225.

admirabilis, 225.

douglassi, 223. 225.

(jhlleyi, 223, 225.

gracilis, 225.

moutanus, 223, 225.

sinclairi, 223, 225, 226.

trovessartianus, 225.

puercensis, Euprotogonia, 239.

Prodiacodon, 228.

Puget Sound, pycnof;:on!ds from, 413.

puguax, Cliriacus, 223, 235.

pulclira, Boremys, 169-173.

punctulatu.s. Hippocampus, 499, 500, 517.

518, 525, 527, 551, 561, 568, 572, 575,

582, 583, 593.

punitor. Metacliriacus, 223, 235.

pusilla, Cyclaspis, 427.

pusilhis, Cliriacus, 223, 234, 235.

Pycnogonids, from Puget Sound, 413.

pygmaeus, Leptostylus, 206.

Pylaie, de la, his account of sea-

horses, 524.

quadricuspe, Contracaecum, 143.

quaylci, Rhabdophyllia, 72, 76, 109.

Querquedula sp., 285.

Rabbit, black-tailed jack (Lepus cali-

fornicus deserticola), 112.

pigmy (Brachylagus idahoensis),
112, 114.

snow-shoe (Lepiis bairdii bnirdii),

112.

white-tailed jack (Lepus townsendii
townsendii), 112.

Rafinesque, Constantine Samuel, his

account of seahorses, 515.

ranisdeui, Essostrutha, 210.

ramulosus. Hippocampus. 511, 517, 518,

525, 543, 546.

rapiens, Thescelus, 174, 175, 177.

regalis, Cynoscion, 1.34, 144.

regalis, Perilampus, 370, 372, 378.

resulus, Hippocampus, 506, 529, 558,

584, 586 (fig.), 587 (fig.), 590.

reidi. Hippocampus, 528, 530, 532, 536,

537, 564. 566, 569, 571-573 (fig.), 574
(fig.).

Reinhard, Henry Jonathan, on revision

of American Cuphocera, 45.

on American muscoid flies of gen-

era Ceratomyiella and Paradid-
yma, 9.

reissi. Inga, 340, 346 (fig.), 348.

Reniera cinerea, 445.

coerulescens, 444.

reptans, Gymnorhynchus, 131.

Reptilia, fossil, from Hagerman, Idaho,
285.

fossil, from Kirtland formation of

New Mexico, 159.

reticulata, Leptoria, 78.

reticulatum, Meniscium, 343.

retiforme, Citharexylon, 347.

Retioinctra, 248.

alascnua, 248.

exigua, 248.

retracta, Paradidyma, 19, 26.

reussiana, Goniopora, 73, 90, 110.

Porites, 90.

Rhabdophyllia, 76.

nutrix, 77.

quaylei, 72, 76, 109.

sp., 77.

Rhadinorhynchus tenuicornis, 123, 125,

154.

Rhaphidascaris, 144, 145.

anchoviellae, 124, 125, 144.

Rhinoceros, 283.

Rhipidocotyle transversalc, 125. 126,

128, 141.

Rhizophora boweni, 338, 340.

Rhynchobothrium speciosum, 130.

Rhynchotherium falconeri, 288.

Richmond formation of Jamaica, lower
Eocene, corals from, 93.

Ricuzenius, 331.

Rileya, 482.

am erica na, 483.

rjpuntiae, 482.

similaris, 482.

Risso, Antoine, his account of seahorses,

521.

ro'berto, Essostrutha, 209.

robertsoni, Perilampus, 371, 376, 400.

robusta, Dichelyne, 147.

robiistum, Contracaecum, 125, 142.

robustus, Plastomenus. 186.

R-Hlentia, fossil, from Hagerman, Idaho,

285, 288.

rohireri. Perilampus, 371, 375, 396.

Romanes collection of fossil corals from
Barbados, 103.

Romerolagus, 115, 120.

diazi, 120.

vominfferU Corimeci'inus, 1, 2, 5.

rondeletii. Hipiwcampus, 519.

Roosa zyggompha, 462.

Rosaceae, fossil Venezuelan, 347.

rosaceus. Hippocampus, 521, 525, 543.

Rosales, 347.

rosamondae, Hippocampus. 589, 593,

594.

rosea, Brachycybe, 363 (fig.), 365, 367,

368.

rouxii, Glycera, 275.

Rubiaceae, fossil Venezuelan, 300.

Rubiales, 360.

ruficauda, Cuphocera. 70.

Ernestia, 382, 411.

ruficornis, Micropalpus, 45, 46.

rufus, Lynx. 215, 217, 219.

Lynx rufus. 214.

russeili, Ectypodus, 223. 226.

Sabella. 278.

fusca, 278.

Siibellastarte. 278.

fusca, 278.

Sabellidae. 278.

Sabicea, 360.

aspera, 360.

asperifolia. 340, 360.

Raltonl. Nereis (Neanthes), 477. 478

(H.).
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salvadorana, Sophora, 33S, 340.

salvadoreusis, Apocynophyllum, 338, 340,

357, 360.

santa, Strongylophora, 459.

Sapindales, 352.

Sapotaceae, fossil Venezuelan, 35G.

sawkinsi, Actinacis, 73, 100. 110.

scaphiatus, Odocoileus columbianus,
214.

schindeiooJfi Prodiploastrca, 73, 88, 89,

110.

Schineria. 70.

Schinz, Heinrich Rudolf, his account of

seahorses, 520.

Schmidtia. 325, 326.

misakia, 325. 330.

Schmidtina. 326.

misakia, 330.

schmiedeliana, Velates, 95, 101.

Sciaenops ocellatus, 124, 125, 147, 148.

Sciocyrtinus, 207.

elongatus, 208.

Scolex, 124.

pleuronectis, 125, 134.

polymorphus, 134.

Scotland beds of Barbados, corals from,
103.

scotti, Equus, 282, 316-320.
scutcUaris, Cuphocera, 48, 53.

Sea-bean (Entada), 335, 341.

Seahorses, review of Hippocampus of
American continents and Europe,
497.

sectorius, Anisonchus, 224, 244.

secundum, Porrocaecum, 125, 145.

Sematethmos, 72.

scmmesi, Operculinoides, 487, 488, 491,

495, 496.

seuatoria, Anisota, 378.

sequeus, Catemophrys, 39.

Seriatoporidae, 94.

serotinum, Eupatorium, 305.

Serpentes, fossil, from Idaho, 285.

Serridentinus praecursor, 288.

setigera, Admontia, IS, 22.

Paradidyma, 20, 22, 23.

Phytoadmontia, 22.

shoshonensis, Plesippus, 110, 111, 281,
2M, 285, 288-314 (figs.), 316-320.

sibogae, Cyclaspis, 427.

Siderastrea, 82.

Siderofungia, 82.

siegfriedti, Leptacodou. 228.

Silberling, Albert C, work in Montana,
221.

silberlingi, Claonodon, 223, 232.
silbcrlinf/i, Ectypodus, 223, 225, 226.

Gidleyina, 224, 240.
silberlingi, Picrodus, 224.
siluricola, Arhythmorhynchus, 153.
Simaruba niiocenica, 338, 340.
similaris, Rileya, 482.
fii>nili.s, Ilaruspox, 196.

similis, Perilampus, 371, 376, 406.
simplex, Ilyopsodus, 242.
SimplieoHa glacialis, 443.

simplicidons, Plesippus, 282, 288, 289,

2U2, 293, 316, 318-320.
simpUcidens, Stilpnodon, 223, 229.

Simpson, George Gaylord, on new
Paleoeene mammals from Fort
Union of Montana, 221.

simpsoni, Parectypodus, 227.

siitcJalri. Ptilodus, 223, 225, 226.

sinensis, Marphysa, 261, 266.

Nephthys, 261, 276.

singularis, Atrouhopoda, 17, 18, 38.

Paradidvma, 10, 15, 19, 21, 31, 32,

36-38, 41.

siniiosa, Basilemys, 180, 181.

Siphouacme. 364.

lyttoni, 364.

Siphonophora, 361. 362, 364.

Umitare, 362, 363 (fig.).

Sisymbrium, 407.

Skinker, jMary Scolt, on new tape-
worms from carnivores and rede-
scription of Taenia laticollis Ru-
dolphi, 211.

smithi, Oxyurostylis, 423, 437, 438.

Smulyau, Marcus Thomas, on chalcid
flies of genus Perilampus, 369.

solitariiim, Nymphon, 414, 417 (fig.).

Sophora, 350.

marana, 338, 340, 346 (fig.), 350.

salvadorana, 338, 340.

Southwellina, 153.

Spaiacopsis graudis, 201.

oriiatipennis, 20O.

Spanipalpus, 46.

aldrichi, 52.

australis, 57.

miscelli, 49.

Spanoxyodon. 236.

latrunculus, 224, 236.

spatula, Pliauchenia. 2S8.

speciosa, Tentacularia, 130.

speciosum, Rhynchobothrium, 130.

spectabilis. Cassia, 349.

Sphaeralcia angustifolia, 407.
sphaerocarpa, Anona, 347.

aphaerocarpoides, Anona, 338, 340, 346.

(fig.), 347.

spiculigerum, Contracaecum, 143.

spiracornuta, Tentacularia, 130'.

Spirastrella, 461.

cunctatrix, 461.

Sponges, shallow-water, from near
Panama Canal, 441.

Si)ongia, 455.

barbara, 455.

campana, 457.

cinerea, 444, 445.

lignea, 455.

panicea, 449.

Squatinidae, 185 (fig.).

Stegomastodon successor, 288.
Stelgistrum, 331.

Stenosmilia, 76.

protelaria, 76.

Stephanocoenia sp., 104.
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stephensoni, Combretum, 338, 340, 355,
359 (fig.),

sternbergii, Pentaceratops, 160, 163, 185.

Stiboriopsis jamaicaensis, 72.

8tilp7icdon, 229.

siniplicidcns, 223, 229.
Stlengis distoechus, 325, 327, 328-330

(rig.).

misakia, 327, 330.

osensis, 325-328.
revision of genus, 325, 326.

stokesi, Dichocoonia, 75.

streuuaua, Epiblema, 405.

stricklandi, Cupbocera, 63.

Trichopbora, 63.

Sti'ongylophora, 459.

durissima, 459.

sunt a, 459.

stygiciis, Perilampus, 371, 376, 404, 411.

stylifer, Hippocampus, 499, 561, 566,
567.

Stylinodoutidae, 223.

Stylocoenia, 105.

Stylopbora, 93, 94.

cambridgcnsis, 73, 95, 110.

contorta, 73, 94.

sp. a and &, 73, 93.

Styracaceae, fossil Venezuelan, 356.

Styrax, 356.

lanceolata, 340, 356.

subcarinatus. Perilampus, 370, 373, 386.

Suberites sulcatum. 450.

subtriangularis, Tbalysias, 458.

subtrigonus, Tricentes, 237.

successor, Stegomastodon, 288.

sulcatus, Pseudosuberites, 442, 449.

Suberites, 450.
superior, Tetraclaenodou, 224, 239.

Sweetia, 349.

Sylvilagus, 114-117, 120.

nuttalli graugeri. 111, 114-116.

symboJicus, Tetraclaenodon, 224, 239.

240.

Sympherobius augustus, 395, 411.

Synastrea. 87.

agaricites, 88.

adklnRl, 73. 83, 87. 109.

Synbothrium. 130, 132.

filicolle, 130.

fragile, 130.

heniuloni, 130.

malleum, 133.

Syndesmobotbrium, 131.

filicolle, 131.

fragile, 130.

Syngnathoides biaculeatus, 515.

Syngnathus erectus, 516, 517.

foliatus, 515, 516.

hippocampus, 513-520, 525, 530, 543,

570.

longirostris, 522.

tetragonus, 515.

svnodi, Lecitbochirium, 128.

Tahoga, 452.

taboga, 452, 453 (fig.).

Tachina macrocera, 52.

Taenia crassicoUis, 217, 218.
laticoUis, redescription of, 211. 216.
lyncis, 211, 212.

macrocystis, 214, 217, 219.

taeniaeformis, 217, 218.
taxidiensis, 211, 215.

taeniaeformis. Taenia, 217, 218.

Taeniodonta, Fort Union, 223.
Tanaorbaraphus, 151.

Tanupolama, 285, 288.

Tapeworms, new species from carni-
vores, 211.

Tapirira, 352.

lanceolata, ;-S40, 352, 353 (fig.), 360.
trinitiana, 340, 352, 353 (fig.),

tardus, Parectypodus, 225.
Taxidea taxus taxus, 215.

tajeidiensis, Taenia, 211, 215.

Taxocrinus, 4.

bi'iai'eus, 4, 5.

taxus, Taxidea taxus, 215.
Tedania, 459.

ignis. 459.

tener, Leptacodon, 228.
Tennessee, millipeds from, 361.
Tentacularia Icpida, 125, 129.

speciosa, 130.

spiracornuta, 130.

tenuicornis, Rbadinorbyncbus, 123, 125,
154.

tenuipes, Adelometra, 247.
Caryometra, 247.

tenuis, Diastylopsis, 436, 437 (fig.).

Didymictis, 224, 238.
Terebellidae, 278.

Tertiary, new Foraminifera of genera
Operculina and Operculinoides
from North America and West
Indies, 487.

Venezuelan plants from, 335.
Testudinata, fossil, from Idalio, 285.
Tethya, 451, 452, 462.

auraiitia, 462.

diploderma, 451.

Terhyidae, 452.

Tetraclaenodon, 239-241.

pliciferus, 239.

superior, 224, 239.

syinlwlicus, 224, 239, 240.

tetragonus, Syngiiathus, 515.

tetraphylla, Inga, 349.

tetraquetrum, Pleonotoma, 358.

Tetrarhynchidae, 129.

Tetrarhynchus eriiiaceus, 132.

platycepbalus, 130, 131, 133.

Tetrastichus, 485.

gerstaecJccriac, 485.

malacosomae, 485, 486.

texanura, Glyptothei-ium, 288.

texanus, PJatygonus, 288.

Texas, millipeds from, 361.

parasites of fishes from Galveston
Bay, 123.

texensis, Apocynopbyllura, 341.

Thalysias ignis, 459.

subtriangularis, 458.
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Tliamnusteria, 88.

Tluimnophis sp., 285.

Thelepus. 278.

japonicus, 278.

Thelvetia, 357.
Thescelus, 170, 172, 175, 187.

fluviatilis, 177.

hcmisphcrica, 174, 175 ffig.), ITG
(fig.), 177, 18G.

insilens, 174-177.
rapiens, 174, 175, 177.

Tlioinoiiiys gidleyi, 285, 288.

Thryptacodon, 233, 234.
tobleri. Lepidocyclina, 490.

touffi, Ilernandia, 340, 353 (fig.), 354.
torom, Cupliocera, 46, 48, 67.
Torpedo, 134.

townsendi, Atrophopoda, 10, 12.
Ceratoniyiella, 11, VI.

Oedemapeza, 12.

Paradidyma, 12.

townsendii, Lepus, 113, 120.
Lepiis townsendii, 112.

Toxadocia, 445.

prosima, 442, 445.
transversale, Rhipidocotvle, 125, 12G.

128, 141.

Treadwell, Aaron Louis, on polychaet-
ous annelids from Amoy, China, 261.

Trechmann, Charles Taylor, his collec-

tion of fossil corals, 74, 98, 94, 103.
trechtiianni, Dichocoeuia, 72, 75, lO'J.

Goniopora, 73, 91, 109.
Trematoda, 126.

new genus and species from little

brown bat and key to Pleuro-
genetinae, 321.

triacis, Orthonopias, 326.
triangularis, Perilampus, 411.
Tricentes, 233, 236.

latidens, 224, 236.

subtrigonuR, 237.

trichiurt, Porrocaecum, 125, 145.
Trichiurus lepturus, 125, 128, 145.

Trichophora, 70.

fucata, 65.

miscelli, 46, 49.

stricklandi, 63.

tricuspe, Contracaecum, 143.
tridentatum, Nymphon, 418.
Trigonia, 351.

varians. 339, 340, a'l, 353 (fig.).

Trigoniaceae, fossil Venezuelan, 351.
triloculatuin, Phoreiobothrium. 134.
trimaculatus, Hip[)ocampus, 517, 518.
trinitiana. Tapirira, 340, 352, 353 (fig.).

trinitatis, Lepidocyclina, 490.
Triouychidae, 165, 182, 186.
triphylla, Bignonia, 358.
Troc'haraea, 86.

Trochocyathus, 74, 104, 105.
matlevi, 72, 74, 109.

sp., 103, 105.

woolmani, 74.

Trochoplegma, 86.

Trochoseris, 78, 81. 88, 98.

catadupensis, 72, 78.

sp., 73, 98.

Trochosmilia hilli, 78, 79.

tropicus, Cordillerion, 288.

trovessartianus, Ptilodus, 225.
Trypespongia, 456.

Columbia, 456.

tuhcrculata, Nauilla, 196.

Operculina, 487, 488, 495.

tuberosa, Dichocoenia, 75.

tubicen, Parasaurolophus, 161, 185.

tnnicatae. Nereis (Ceratonereis), 476,
477 (fig.).

Turbinoseris cantabrigiensis, 96.

jamaicaensis, 97.

Uirritum, Nymphon, 414, 416, 417 (fig.)>

Turtles, fossil, from Kirtland formation
of New Mexico, 159.

tuxpunicus, Operculinoides, 488, 494,
495.

tylodermae, Neocatolaccus, 484.

Tylosurus marinus, 126.

uinta. Lynx rufus, 214.

ulkei, Moneilema, 485.

undatum. Chisternon, 172.

undulatiis, Micropogon, 125, 131, 154.

unicornis, Cyclaspis, 427.

Uuionidae, 127.

uniplicata, Hemilamprops, 431.

Ursus, 286.

va[/iis, Alilopus, 119 (fig.), 121, 285, 288.
valida, Eulimneria, 382. 411.

validinervis. Didyma, 17, 37.

Paradidyma, 20. 23, 25. 29, 3:3-35,

37, 39, 40, 42, 43.

vandnzecl. Leptostylus, 204.

Vanessa cardui. 252.

iortlandia, 252.

itea, 252.

portlandia, 252.
variabilis. Hircinia, 457.

varians, Cyclaspis, 427.

Trigonia, 339, 340, 351, 353 (fig.),

variegatus, Cyprinodon, 123-125. 140-
142. 150. 152.

variolosa. Basilerays, ISO. ISI.

Vaughan. Thomas Vv'ayland, and Cole,
W. Storrs, on new Tertiary Forajnini-
fera from North America and West
Indies, 487.

Vauf/hanoscris, 80.

catadupensis, 72, 80, 81, 109, 110.
vccordensis, Claenodon, 223, 232.

vegotus, Aspideretes, 183.

Velates schmiedeliana, 95, 101.

\'enezuela. Tertiary plants from, 335.
venezuelana, Burserites, 338, 340.
venezuelanus, Chrysobalanus, 338, 340,
342 (fig.), 347.

venezuelensis, Antholithus, 338, 340.
Diplaraea, 84.

Legumiuosites, 338. 340.
venosa, Operculinella, 489.
verecundus, Atactorhynchus, 123. 125,

151.



INDEX 617

vetus, Hypolagus, 112 (fig.), 114, 116,

117, 119-121, 285, 288.
vexillosa, Nereis, 46&-471.
vicksbnrgensis, Operculinoides, 487, 490,

i'.nj.

villosoides, Coussapoa, 340.

villosus, Hippocamlpus, 529, 582, 583,
violacea, Chalcis, 371.

Diplolepis, 371.

vireus, Nereis (Neanthes), 479.

Tirglnianus, Odocoileus, 214.
viridis, Orasema, 372.

voniitor, Agamonema, 125, 150.

vorax, Aspideretes, 183, 184 (flg.), 185,

186.

walkeri, Parasaurolophus, 162, 163.

waUi, Astreopora, 73, 102, 110.

Wasliington, pycuogonids from Puget
Sound, 413.

Wells, John West, on fossil corals from
West Indies, 71.

West Indies, new cerambycid beetles
from, 189.

new Foramiuifera from Tertiary
of, 487.

fossil corals from, 71.

nicMuniu, Elaphidiou, 192.

Eupogonius, 199.

wilcoxensis, Ficus, 343.

willcoxi, Nummxilites, 489.

Willughby, Francis, his account of sea-

horses, 519.

wolfi, Meniscium, 340, 342 (fig.), 343.
woolmani, Trochocyathus, 74.

Worms, parasites of Galveston Bay
fishes, 123.

polychaetous annelids from Amoy,
China, 261.

new polychaetous annelids (Nerei-
dae) from California, 467.

new tapeworms from carnivores,
211.

new trematode from little brown
bat and key to Pleurogenetinae,
321.

xanthurus, Leiostomus, 125, 148, 154.

Zamia, 344.

sp., 338, 340, 344.

Zenillia (Exorista) sp., 393, 403, 411.

Zenometrinae, 247, 248.

zeteki, Laxosuberites, -JoO, 451 (fig.),

455.

Zetekispongia, 446.

sonra, 446, 447 (fig.).

Ziramer. Carl, on California Crustacea
of order Cumacea, 423.

zonea, Zetekispongin, 446, 447 (fig.),

zosterae. Hippocampu.'--. 502. 50G, 512.

525, 529, 585, 588, 589.

zuliano, Bignonia, 338, 310, 358, 359
(fig.),

zuliana. Cassia, 340, 346 (fig.), 350.

zyggompha, Roosa, 462.
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