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ADVERTISEMENT.

The scientific publications of the National Museum consist of two

series—Proceedings and Bulletins.

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

intended primarily as a medium for the publication of original papers

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

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

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

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

libraries and scientific cstablislnnents, and, in view of the importance

of the more prompt dissemination of new facts, a Hmited edition of

each paper is printed in pamphlet form in advance. The dates at

which these separate papers are published are recorded in the table

of contents of the volume.

The present volume is the forty-seventh of this series.

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

of more elaborate papers, issued separately, and, like the Proceedings,

based chiefly on the collections of the National Museum.

A quarto form of the Bulletin, known as the "Special Bulletin,"

has been adopted in a few instances in w^hich a larger page was deemed

indispensable.

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

the National Herbarium," and containing papers relation to the

botanical collections of the Museum, have been published as Bulletins.

Richard Rathbun,

Assistant Secretary, Smithsonian Institution, in

charge of the United States National Museum.

April 26, 1915.
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NEW GENERA AND SPECIES OF MICROLEPIDOPTERA
FROM PANAMA.

By August Busck.

Of United States Department of Agriculture.

The following is the second installment ^ of descriptions of Micro-

lepidoptera from Panama, based on material collected by the writer

while a member of the Smithsonian Biological Survey of Panama,

dming two periods, from January to June, 1911, 1912.

The type material is deposited in the United States National

Museum, and cotypes are, as far as Dossible, exchanged with the

British Museum.
The citation of the type under each genus does not signify that

the fixation is original in this paper, in most cases it is not; but in

some as yet debatable cases the citation is necessary in order to

define the author's conception of the genus in question, and the

uniform citation of the genotypes will be a convenience for future

students.
Family COSMOPTERYGID^.

Genus ERITARBES Walsingham.

Type.—Eritarhes otiosa Walsingham.

ERITARBES GUTTATA, new species.

Labial palpi straw-yellow, with terminal joint blackish toward

the face. Face, head, and thorax straw-colored. Antennse nearly

as long as the forewings, straw-yellow, faintly dotted on each joint

with black. Forewings shiny light straw-yellow, overlaid on exterior

half with light brown; a conspicuous deep black elongate spot on

the fold equidistant from apex and base of the wing; an inconspicuous

dark-brown dot at the end of the fold, a few dark-brown scales at

apex. Cilia straw-colored. Hindwings dark straw-colored above;

underside of both wings blackish brown. Abdomen yellow. Legs

whitish ochreous.

Alar expanse.—14 mm.
Habitat.—Cabima and La Chorrera, Panama, May, June,

Type-specimen.—Qsit. No. 16668, U.S.N.M.

Reminds one in a general way of Sitotroga cerealella Ohvier.

1 The first paper was published In the Smithsonian Miscellaneous Collection, vol. 59, No. 4, 1912.

Proceedings U. S. National Museum, Vou 47-No. 2043.

34848^—Proc.N,M.vol.47—14—-1 1



2 PROCEEDINOS OF THE NATIONAL MUSEUM. vol.47.

Genus PERIMEDE Chambers.

Type.—Perimede errantella, Chambers.

PERIMEDE ANNULATA, new species.

Labial palpi blackish brown, terminal joint somewhat lighter.

AntennsB dark brown with last dozen joints silvery white. Face,

head, and thorax shining black. Forewings uniformly shining black

with four small deep-black tufts of erect scales, one en the cell, one at

the end of the cell, one on the middle of the fold, and one near the

end of the fold, all encircled with whitish scales. Ciha gray. Hind-

wings light fuscous. Abdomen dark fuscous. Legs blackish; tarsal

joints very indistinctly annulated with white.

Alar expanse.—11 mm.
Habitat.—Corozal and Paraiso, Isthmian Canal Zone, March, May.
Type-specimen.—C^t. No. 15814, U.S.N.M.

Very close to Perimede particornella Busck, but of deeper black

color and distinguished by the narrow wliite circlets around the tufts

of raised scales.

Genus WALSHIA Clemens.

Type.— Walshia amorphella Clemens.

WALSHIA ALBICORNELLA, new species.

Labial palpi dull ochreous, shaded with black; terminal joint

nearly black with extreme apex pale. Antennse ochreous, annulated

with black and with apical fourth silvery white. Face ochreous.

Head and thorax oclireous, dusted with brown and black. Forewings

shiny ochreous, with black and brown ill-defined markings; from base

of costa to basal fourth of dorsum runs an oblique, broad, black fascia

containing two large tufts of raised scales; near the end of the cell is

an oblique, transverse row of raised ochreous scales mottled with

black; at tornus is an ill-defined group of black and brown scales,

and along the terminal edge is a row of three black dots; apical part

of the wing mottled with scattered black scales; cilia Ught fuscous.

Hindwings dark fuscous with lighter cilia. Abdomen blackish fuscous

above, underside and anal tuft ochreous. Legs ochreous with broad

black bars and black tarsal annulations.

Alar expanse.—10-11 mm.
Habitat.—Paraiso and La Chorrera, Panama, February, May.

Type-specimen.—Cat. No. 15813, U.S.N.M.

Very close to the type of the genus and difficult to distinguish

from it except by its smaller size and the white-tipped antennae.

WalsMa calcarata Walsingham, which also has the white-tipped

antennae, differs by the white head and the clothed posterior spurs.
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Family GELECHIID^

FORTINEA, new genus.

Type.— Fortinea auriciliella, new species.

Labial palpi long, thin, recurved; second joint slightly thickened

with appressed scales, compressed, slightly ruffled in front; terminal

joint slender, acute, as long as second. Antennse finely ciliate.

Forewings very elongate, broadest just within tornus; costa straight

until apical fourth, thence somewhat deflected to the well defined

apex; termen but little oblique; dorsum straight; 11 veins; veins

10 and 11 so closely approximate and parallel as to unite thi'oughout

their length into one heavy vein, only separable into its constituents

under magnification; 7 and 8 stalked; 7 to costa; 2 from near middle

of cell; 3 from before the end of the cell; 4 from end of cell; 1 h furcate

at base. Hindwings broader than forewings; costa straight; apex

pointed; termen straight, oblique; dorsum straight; 8 veins; 6 and 7

stalked; cell produced at their stalk; 5 cubital, separate; 3 and 4

separate, but approximate. Posterior tibisB hairy above.

A genus of uncertain affinity though probably related to Catalexis

Walsingham and Logisis Walsingham; from both of these genera it

differs in having vein 9 of the forewing free and in the unusual semi-

coincidence of veins 10 and 11.

FORTINEA AURICILIELLA, new species.

Labial palpi hght oclireous brown. Face and head hght straw-

colored. Antennse light straw-colored, faintly annulated with dark

brown toward their tips. Thorax hght brown. Forewings hght

ochreous brown; extreme costal edge blackish brown; below tliis runs

a thin, Hght ochreous, submarginal hne from base to apex, whence it

turns obhquely inward straight to the middle of the fold; this thin

ochi'eous Hne is edged above with dark brown and is faintly continued

along the fold to the base of the wing; it gives the wing a superficial

appearance of a much narrower, elachistid wing with a long cilia

represented by the tornal part; along the terminal edge is a dark

brown submarginal line, beyond which the wing and the cilia are

strongly metalHc golden; dorsal ciHa not metallic, dark greenish

browTi. Hindwings dark brownish fuscous with golden yellow tips;

apical ciHa golden yellow with a deeper yellow basal line; dorsal ciHa

brown. Abdomen dark brown above; underside oclireous. Legs

ochreous, shaded externally with dark brown.

Alar expanse.—24 mm.
Habitat.—Porto Belle, Panama, May.
Type-specimen.—Qs^t. No. 15815, U.S.N.M.
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ATOPONEURA, new genus.

Type.—Atoponeura violacea, new species.

Labial palpi long, recurved; second joint thickened with appressed
scales, compressed, slightlyrough posteriorly; terminal joint thickened

with scales except at extreme tip, compressed. Antennae three-fourths,
simple. Tongue well developed, spiraled. Head and thorax smooth.
Forewings elongate, narrow; costa and dorsum nearly straight and par-

allel; tip of the wing rounded; apex below the median Hne; termen
rounded; 11 veins; 7 and 8 coincident; 6 to costa; 5 to apex; 2 and 3

stalked. Hindwings broader than forewings; costa deflectedbeyond the
middle; apex blunt; termen slightly sinuated; dorsum nearly straight;

flexus prominent; 8 veins; 3 and 4 connate; 5 cubital; 6 and 7 closely

approximate; crossvein between 7 and 8 at basal fourth. Posterior

tibisB hairy above.

Nearest to and correlated with Simo.neura Walsingham and like it

with vein 6 in the forewing running to costa but further advanced in

having 5 to apex and 3 and 4 stalked.

The form of the labial palpi also distinguishes it from this genus.

Only one other American genus is known with a similar venation in the

forewing, i. e., Idwcrates Meyrick,^ which differs, however, in having
vein 2 and 3 separate while the venation of the hindwings [6 and 7

parallel and 5 absent] proves it not at all related to the present genus.

ATOPONEURA VIOLACEA, new species.

Labial palpi golden metallic yeUow with base and terminal joint

shaded with black exteriorly. Antennae purphsh black. Head and
thorax bluish black, iridescent; face a shade hghter. Forewings

black, overlaid with metallic, hght blue scales and with a strong

purplish sheen, especially toward apex, which, as well as the ciha, in

certain light appear like burnished copper. Hindwing dark fuscous.

Abdomen bluish fuscous. Legs bluish gray on the inside, black

exteriorly.

Alar expanse.—14 mm.
Habitat.—Trinidad Eiver, Panama, March.

Type-specimen.—CQ.t. No. 15816, U.S.N.M.

The species appears plain black and inconspicuous in dull light, but

in reflected light it is a very brilliant insect.

BELTHECA, new genus.

Type.—Beltheca picolella, new species.

Labial palpi long, recurved; second joint thickened with scales,

which are smoothly applied on the under side, but form a short brush

on the upper side; terminal joint longer than second, slender, acute.

1 Trans. Ent. Soc. Lond., 1900, p. 19.
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Fore wings elongate, ovate, apex round pointed, termen oblique;

11 veins: 7 and 8 coincident to costa; 6 to apex; 2, 3, 4, and 5 equi-

distant; (7 and 8), 9, 10, and 11 equidistant; 11 from beyond middle

of the cell; ll furcate at base. Hind wings somewhat narrower than

the forewings with costa gently arched, apex produced, termen

strongly sinuate, dorsum straight; 7 veins: 6 obsolete; 7 to apex;

2, 3, 4, and 5 well separated, equidistant. Posterior tibiae rough

haired above.

A development from Aristotelia, con-elated with Chrysopora

Clemens, from which it diffei-s by the coincident veins 7 and 8 of the

forewings.
BELTHECA PICOLELLA, new species.

Second joint of labial palpi whitish gray with blackish tuft; third

joint black mth a broad, longitudinal, silvery line and with silvery

apex. Eyes in the living specimen red. Lower face silvery white;

upper face and head dark iridescent brown. Thorax blackish brown.

Forewing blacldsh brown with a thin outwardly oblique white streak-

let just beyond middle of costa and with two triangular wliite dashes

just before apex; a few scattered white scales at the end of the cell

and on the fold. Cilia black; just below apex it is short so as to give

the wing a slightly emarginate appearance. Hind wings blackish fus-

cous with a bluish cast; cilia black. Abdomen iridescent blackish

fuscous with sUvery white underside. Legs blackish brown with

white tarsal annulations.

Alar expanse.—9-10 mm.
Ilahitat.—Cabima, Panama, May.

Type-specimen.—Csit. No. 16669, U.S.N.M.

A strildng little species remmding one of the genus Apopira Wal-

singham.
BESCIVA, ne-w genus.

Type.—Besciva longitudinella, new species.

Labial palpi long, recurved, sickle-formed; second joint somewhat

thickened with scales, smooth; terminal joint longer than second,

pointed. Antennse shorter than the forewings. Forewings narrow,

elongate ovate with apex pointed; 11 vems: 7 and 8 coincident to

costa; 6 separate to termen; 2, 3, 4, and 5 separate, nearly equidistant;

11 from beyond middle of cell, subobsolete toward the edge of the

wing. Hind wings somewhat narrower than the fore wings with costa

and doi-sum nearly straight and parallel; apex produced, termen

sinuated below apex; 8 veins: 6 and 7 longstalked; 6 to apex; 3 and 4

shortstalked; 5 cubital. Posterior tibiae hairy above.

Allied to Untomia Busck, from wliich it differs in the separate veins

3 and 4 of the fore Aving, the stalked veins 3 and 4 of the hind wing,

and in having vein 6 of the hind wdng to apex.
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BESCIVA LONGITUDINELLA, new species.

Second joint of labial palpi white, barred exteriorly with light

brown; terminal joint white \vith two indistinct brown anniilations.

Antennae light brown with wliite annulations. Face, head, and thorax

white laterally with a light brown central streak. Fore ^vings with

the white ground color strongly overlaid by light ochreous browai and
black scales; a nearly continuous, longitudinal, undulating line runs

through the middle of the ^ving from base to apex, bordered above
Avith pure wliite; another black longitudinal line covers basal four-

fifths of the fold ; the rest of the wing area is ochreous brown, with the

costal edge slightly dusted with black. Hind wings blackish fuscous

with ochreous cilia. Abdomen blackish above, light ochreous on the

under side. Legs whitish ochreous, dusted exteriorly with brown.

Alar expanse.—9 mm.
Habitat.—La Chorrera and Trinidad River, Panama, March, April.

Type-specimen.—Q^i. No. 16670, U.S.N.:NL

GALTICA, new genus.

Type.—Galtica venosa, new species.

Labial palpi long, sickle-formed, reaching far beyond vertex; sec-

ond joint slightly thickened with apj^ressed scales; terminal joint

nearly as long as second, slender, acute. Fore wings elongate ovate

;

apex bluntly pointed ; termen rounded ; 1 1 veins ; 7 and 8 coincident

;

4 and 5 shortstalked from the end of the cell; 2 and 3 widely separate

from before the end of the cell; transvei-se vein nearly obsolete;

16 furcate at base. Hind wings wider than the forewdngs; costa

nearly straight, slightly deflected beyond the middle; apex bluntly

pointed; termen and dorsum rounded; 8 veins; 6 and 7 separate,

though approximate; 3 and 4 connate; 5 cubital. Posterior tibiae

with heavy spreading tufts of long bristly hairs above.

This genus comes nearest to Diadytica Walsingham, from which it

differs in having veins 4 and 5 of the fore wing shortstalked and in

having 3 and 4 of the hind wings connate, not shortstalked; more
strikingly distinguished in the ver}'- remarkable hair development of

the posterior tibiae; those of Diadytica being nearly smooth,

GALTICA VENOSA, new species.

Labial palpi straw-yellow, with a thm, longitudinal, anterior, deep

black line from base to apex, somewhat broader on the terminal

joint. Face, head, and thorax purplish black, mottled with a few
yellow scales. Forewings deep dull black with a broad, ill-defuied,

yellow band across the wing near base and with all the veins on the

outer half of the wing indicated by narrow, yellow lines ; an irregular

aggregation of yellow scales at tornus; cilia blackish with a yellow^

base line. Hindwings dark fuscous. Abdomen blackish fuscous.



NO. 2043. NEW MICROLEPIDOPTERA FROM PANAMA—BUSCK. 7

Legs blackish with yellow tarsi; posterior tibiae with very striking

spreading tufts of yellow and black haks, displayed conspicuously

when the insect is at rest
;
posterior first tarsal joints thickened with

smooth, dark metallic blue scales.

Alar expanse.—18 mm.
Habitat.—Porto Bello, Panama, April.

Type-specimen.—Ciii. No. 15817, U.S.N.M.

Genus ANACAMPSIS Curtis.

Ty2:>e.—Anacampsis populella Clerck.

ANACAMPSIS PECULELLA, new species.

Labial palpi silvery gray, shaded with darker gray, especially an-

teriorly on the terminal joint. Antennae dark brown with narrow

silvery annulations. Tongue sUvery white. Head and thorax dark

brownish fuscous; face somewhat lighter. Ground color of the fore-

wings is white but so strongly and evenly overlaid with dark brown

scales as to be obscured, except under magnification; near the base

is a broad, outwardly oblique, dark brown costal streak, reaching

beyond the fold ; on the middle of costa is a large, triangular spot,

reaching to the lower edge of the cell; at the end of the cell is a

small, moon-shaped, dark brown spot; just before termen and parallel

with it is a broad, dark brown fascia, and between it and the discal

spot is a narrower, less pronounced and slightly convex, dark brown

fascia; cilia dark brown with lighter tips. Hindwings dark brown-

ish fuscous. Abdomen dark brown above with each jomt tipped

with silvery white. Underside of body silvery white. Legs silvery

white, barred and annulated with dark brown.

Alar expanse.—11-12 mm.
Ilahitat.—Paraiso, Porto Bello, Trinidad River, and La Chorrera,

Panama, February-May.

Type-specimen.—Csit. No. 15818, U.S.N.M.

This species is very close to Anacampsis siderophaea Walsingham,

but differs in the darker and more pronounced wing ornamentation

and the lighter legs and body. A. sideropliaea Walsmgham has the

abdomen uniformly dark brown above, without the silvery white

crosslines possessed by the present species.

ANACAMPSIS LAGUNCULARIELLA Busck.

Anacampsis lagunculariella Busck, Proc. U. S. Nat. Mus., vol. 23, 1900, p. 230;

vol. 25, 1902, p. 848; Bull. 52, U. S. Nat. Mus., 1903, No. 5706.

Anacampsis lagunculariella Dyar, Proc. Ent. Soc. Wash., vol. 10, 1901, p. 474.

This species, hitherto known only from the bred type series from

Palm Beach, Florida, was taken in several specimens at Corozal and

La Chorrera, Panama, April-May.

Foodplant.—Laguncularia racemosa.
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ANACAMPSIS DORSALIS, nw species.

Second joint of labial palpi and base of third black, iridescent;

upper four-fiftbs of terminal joint white. Antennae black, with basal

fourth and extreme tip white. Face smoky; head and thorax

whitish ochreous. Forewmg whitish ochreous with a large, blacldsh

brown, oval, dorsal spot, occupying more than a third of the wing

space, beginning near the base and reaching to apical thu-d of the

dorsal edge and beyond the middle of the wing; apical part of the

wing largely occupied by a strongly iridescent pearly area before and

after which the wing is shaded with brown; apical third of costa

blackish brown with a short, oblique, ochreous streak before a tri-

angular apical spot; three short, black, longitudinal streaks on the

terminal edge; cilia white with a brown line paraDel to the wing

edge. Hindwing dark fuscous with whitish costal edge. Abdomen
dark fuscous with ochreous anal tuft and a series of lateral ochreous

spots. Legs light ochreous with broad black bars on tibiae and tarsi.

Alar expanse.—13-14 mm.
Habitat.—Trinidad River, Porto Bello, and La Chorrera, Panama,

April, May, and June.

Type-specimen.—Cat. No. 15819, U.S.N.M.

I have tried to identify this species with fuliginosa Felder and

Rogenhofer, which, according to the figure, is very similar, but deem
it safer to keep it under a separate name.

ANACAMPSIS PHYTOMIELLA, new species.

Second joint of labial palpi blackish green on the outer surface,

whitish at apex and on the inner side; terminal joint with basal half

white, except for a broad, dark green annulation and with outer half

golden brown ; extreme tip black. Head and thorax dark ohve green

;

face a shade Hghter green. Forewing dark green, mottled vnih. hght

ocherous and blackish brown scales ; on the middle of the costal edge

is a black spot and at apical third is a similar spot; from both of these

run faint, irregular, darker green, zigzag fasciae across the wing out-

wardly narrowly edged with ocherous; scattered irregularly over the

wing are small tufts of blackish brown, raised scales and around

apical and terminal edge is a subterminal row of black dots. Hmd-
wings dark blackish browai; darkest and nearly black towards the tip

;

costal edge above vein 8 silvery white. Abdomen blackish brown

above, greenish fuscous below. Legs greenish brown with narrow,

white annulations on the tarsal joints.

Alar expanse.—18-19 mm.
Habitat.—Alhajuela, Cabima, and Porto Bello, Panama, March-

June.

Type-specimen.—C&i. No. 15820, U.S.N.M.
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A very good example of protective coloration. All of the thirty-odd

specimens were taken on mossy tree trunks in the deep forest and

their colors blended so well with those of the bark, that even when I

saw them alight and after they had been disturbed by a puff of tobacco

smoke, I would again and agam lose sight of these quite large speci-

mens. On one large tree trunk near Alhajuela, where the majority

of the specimens were taken, many hundred were quietly sitting and

could not be detected except by makmg them fly up, though I knew

they were there.

ANACAMPSIS BISTRIGELLA, new species.

Second joint of labial palpi black exteriorly with apical edge white;

inner side of second jomt and the terminal joint whitish ocherous with

a black dot just before the tip. Antennse ochreous with dark brown

annulations. Face, head, and thorax Ught ochreous fuscous. Fore-

wings light ochreous fuscous with white and blackish brown markings;

costal edge with thi-ee blackish markings, one from base to basal fourth

wdth a smaller projection obUquely outward, one an obliquely out-

wardly directed streak on the middle and the third a large spot cover-

ing apical third of the costal edge but interrupted by a thin, white,

transverse, outwardly angulated fascia across the wing at apical

fourth and by two, small, perpendicular streaks beyond this fascia; at

the angle of the fascials a narrow, longitudinal, black streak; apical

edge with a marginal, black streak; cell and dorsal part of the wing

mottled with several, irregular, small, blackish brown spots. Hind-

wmgs dark fuscous. Abdomen dark fuscous with light ochreous

underside. Legs fuscous; tarsi blackish brown with the tips of the

joints ochreous.

Alar expanse.—8-9 mm.
Habitat—Alhajuela and Cabima, Panama, April, May.

Type-specimen.—C&t. No. 15822, U.S.N.M.

It reminds one in coloration and pattern of the North American

Aproxrema nigratomella Clemens.

ANACAMPSIS UNISTRIGELLA, new species.

Very similar to the foregoing species though somewhat darker and

more greenish in color. The costal spots are nearly contiguous ; the

first one smaller than in Ustrigella; the second and third separated

only by a thin, white streak; there is only one white streaklet on the

costal margin beyond the fascia and the longitudinal, black streak at

the angle of the fascia is surrounded by white scales contiguous with

the fascia; at the end of the cell are two, elongate, black streaks and

the cell and dorsal part are not mottled.

Alar expanse.—8 mm.
Hahitat.—Taboga Island, Panama, June.

Type-specimen.—Qs^i. No. 15821, U.S.N.M.
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ANACAMPSIS CURTELLA, new species.

Second joint of labial palpi light gray with blackish apex; terminal

joint white with a broad, black band just below the tip. Face whitish

gray. Head and thorax dark gray. Forewings dark gray, finely

irrorated Avith minute greenish ochreous dusting; outer half of

costal edge with an oblique, white streaklet at apical thu-d and a per-

pendicular, white streaklet just before apex; this latter nearly con-

nects with a thin, perpendicular, white Ime across the wing, outside of

which the tip of the wmg is light gray with a single black longitudinal

dash and a broad black marginal line narrowly edged with yellow.

Hindwings dark bro^Miish fuscous with basal half of costa silvery

white. Abdomen dark fuscous above, silvery on the underside.

Legs silvery gray; the tarsi blackish with narrow oclireous

annulations.

Alar expanse.—10, 11 mm.
Habitat.—Trinidad River, Panama, June.

Tyjje-specimen.—Cat. No. 15823, U.S.N.M.

Closely allied to the two foregoing species, but larger and darker

than either.
ANACAMPSIS TERRENELLA. new species.

Labial palpi dark fuscous; both joints with an anterior, thm, white

line from base to apex, bordered on both sides with black. Face

u-idescent ochreous fuscous. Head and anterior part of thorax and

base of the patagina blackish brown; posterior two-thirds of thorax

and patagina light reddish bro^vn. Forewmgs of a light reddish

brown color with a violet sheen and sparsely dusted with black

atoms; extreme base of costa, a small spot on the middle of costa, and
another at apical third black; two ill-defined small black dots on the

middle of the cell and a sunilar one at the end of the cell; entire tip

and terminal ciUa black; dorsal cilia ochreous. Hmdwings broader

than the forewings, dark fuscous, shhiy; ciha a shade Hghter. Abdo-
men dark fuscous with underside and anal tuft ochreous. Legs

ochreous shaded with black.

Alar expanse.— 16 mm.
Habitat.—Porto BeUo, Panama, May.
Type-specimen.—Cat. No. 16671, U.S.N.M.

Genus PARASPISTIS Meyrick.

Type.—Paraspistis palpigera Walsingham.

PARASPISTIS PALPIGERA Walsingham.

Gelechia palpigera Walsingham, Trans. Ent. Soc. Lond., 1891, p. 94, pi. 4, fig. 31.

Paraspistis ioloncha Meyeick, Journ. Bombay Nat. Hist. Soc, vol. 16, 1905, p. 600.

Lipatia crotolariella Busck, BuU. Dep. Agr. Trinidad, vol. 9, 1910, p. 243.

Labial palpi light brown with second joint blackish exteriorly.

Antennae hght brown, annulated with white. Face, head, and thorax
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light brown. Forewings light ochreous brown, with a deeper tinge out-

wardly and with costal edge becoming broadly dark brown toward the

apex; on the middle of the wing, on the middle of the fold, and at

tornus are small aggregations of blackish scales, ill-defined and easily

rubbed off. Ilindwmgs blackish fuscous. Abdomen dark fuscous with

the basal joints velvety ochi'eous above. Legs ochreous, sprinkled

with black exteriorly; tarsi blackish with narrow oclu-eous annulations.

Alar expanse.—13—14 mm.
HaUtat.—British. West Indies, F. W. Urich, coU.

Food-plant.— Crotolaria.

Type-specimen.—Cnt. No. 13382, U.S.N.M. Cotjrpe in British

Museum.
Bred b\' Ish. Uricli from the pods of Crotolaria. There has been

for many years a specimen of this species in the United States National

Museum, bred by Dr. H. G. Dyar from pods of
' 'woman's tongue,"

Acaciaf sp. at Nassau, Providence Island, British West Indies, in

1891, which indicates a quite extensive range of the species.

While collating Mr. Meyrick's descriptions of East Indian genera

with my sjmoptic tables I recognized in his Paraspistis ioloncJia^

described from four Ceylon specimens my Lipatia crotolariella,

described from Trinidad, and sent Mr. Meyrick a specimen of the

latter for verification. Mr. Meyrick concurred in this synonymy
and was good enough to give me the further synonomy of Gelechia

palpigera Walsmgham, described from East Africa.

This interesting species, previously also recorded by the author

from the Bahamas, was taken at Alhajuela and Corozal, Panama,
April, 1911.

It breeds in the pods of Crotolaria and has attained its remarkable

geographic distribution with its food-plant.

Genus RECURVARIA Haworth.

Type.—Recurvaria nanella Hiibner.

RECURVARIA PUTELLA, new species.

Labial palpi whitish; second joint with two, large, poorly defhied,

ochreous brown blotches anteriorly, one reaching from base to

beyond middle, the other just before the end of the jomt; terminal

joint white, with two black annulations; apex white. Face white;

head mottled with ochreous. Antennae white sharply annulated with

blackish brown. Thorax white, mottled with ochreous and brown.

Forewings with the white ground color, strongly suffused with gray,

brown, ochreous, and black scales; a large blackish brown, dorsal

blotch at the base of the wing terminates in tufts of raised scales,

the tips of which are white ; three equidistant, blackish, costal spots,

one near the base, one before the middle, and one at apical third; a

central, longitudinal, black streak is edged on both sides with ochreous
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and is interrupted at apical fourth by a transverse streak of tufted

whitish scales; cilia gray. Hindwings dark gray with ciha a shade

lighter. Abdomen silvery white, shaded laterally with fuscous.

Legs white; tarsal joints with black anuulations.

Alar expanse.—7 mm.
Habitat.—Paraiso, Isthmian Canal Zone. La Chorrera, Panama,

May, April.

Type-specimen.—Q&i. No. 15824, U.S.N.M.

Reminding in a general way of Recurvaria sticta Walsingham, but

is smaller and with more mottled wing ornamentation.

RECURVARIA FLAVIDELLA, new species.

Labial palpi ochreous; second joint with rather larger tuft than is

normal in the genus; terminal joint with two deep black annulations.

Antennte ochreous with black annulations. Face silvery white.

Head light ochi-eous. Thorax darker ocln-eous. Forewmgs light

ochreous, suffused on costal and apical half with darker ochreous;

on the middle of the cell is a small black dot and below it on the fold

is a tuft of raised scales; at the end of the cell are two, small, black

dots, one above the other, below which a tuft of raised scales, narrowly

edged with black; on the middle of costa is an inconspicuous, out-

wardly oblique, black streaklet; at apical fourth is a sbnilar, but

much more pronounced black streak, reaching nearly to termen and

edged posteriorly with light ochreous; around the apical edge is a

series of short black lines. Cilia dark ochreous with hghter tips.

Hind^vings light ochreous fuscous with light ochreous ciha. Abdo-

men Hght ochi-eous above, silvery below. Legs ochreous; tarsal

joints annulated with black.

Alar expanse.—7 mm.
Hahitat.—Paraiso, Isthmian Canal Zone. April, May.

Type-specimen.—Cat. No. 15825, U.S.N.M.

This species is very close to R. apicitripunctella Clemens, and R.

variella Chambei-s, smaller than either and differing, aside from

details of ornamentation, in the more tufted palpi.

Genus GELECHIA Hubner.

Type—Gelechia rTiombella Hubner.

GELECmA TRADUCELLA, new species.

Labial palpi with second joint nearly smooth and terminal joint

fully as long as second; black, minutely sprinkled with white scales,

which on the terminal joint form an indistinct, longitudinal, anterior

line. Lower part of face black; upper part and head Hght ochreous.

AntennsB black with short, longitudinal, silvery white streaks. Thorax

black. Forewings black with a light yellow, obhque fascia from basal

fourth of costa to basal third of dorsum and with a spot of the same
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color on apical fourth of costa; upper part of cilia black, lower part

yellow. Hindwings blackish fuscuous. Abdomen blackish fuscous

above, underside ochreous. Legs black with a broad, yellow band

at the end of the posterior tibiae and with narrow, yellow tarsal

annulations.

Alar expanse.—12 mm.
Habitat.—La Chorrera, Panama, May.

Type-specimen.—C&t. No. 15826, U.S.N.M.

Reminds in a general way of Arogalea sonorella Busck, which was

collected at light at the same time as the present species. It is easily

distinguished by the complete yellow fascia on the forewings.

GELECHIA GENIATELLA, new species.

Labial palpi with well developed triangular tuft, white with a

blackish bar on the middle and an ochreous pencil in the tuft;

terminal joint fully as long as second, white sparsely sprinkled with

brown. Face white, ii-idescent. Head mottled with gray. Thorax

white mottled with gray and ochreous. Forewings white overlaid

with dark gray and ochreous scales; on the middle of the cell are two

large tufts of dark erect scales, one above the other and together reach-

ing nearly across the wing; the bases of these tufts are yellow; on the

costa are four dark brown spots edged below with yellow; at tornus

is a fugitive ring of dark brown scales with a few yellow scales within;

apical part of the wing is heavily overlaid with dark brown which

obscures a row of dark terminal dots. Hindwings semitransparent

on basal haK; dark fuscous on apical half; the males have a strong

costal tuft, ochreous at base, blackish brown at tips; veins 6 and 7

are long stalked; veins 3 and 4 short stalked. Abdomen dark

silvery fuscous above, whitish on the underside. Legs whitish

ochreous, sprinkled with black and with black tarsal annulations.

Alar expanse.—11-12 mm.
Habitat.—Porto BeUo, Trinidad River, Alhajuela, Paraiso and

Corozal, Panama, March-May.

Type-specimen.—C&t. No. 15827, U.S.N.M.

A rather extreme form with its Tpsolop7ius-]ike tuft, its long-

stalked veins 6 and 7, its strongly tufted forewings and with the male

costal hair pencil, which is rather exceptional in the genus, but

withal properly included in Oelechia.

AROGA, new genus.

Type.—Gelechia paraplutella Busck. ^

Labial palpi long, recurved; second joint thickened with rough,

shghtly furrowed brush on the underside; terminal joint long, slen-

der, acute, shorter than the second. Forewings elongate, smooth;

costa and dorsum nearly straight and parallel until apical fourth;

1 Proo. Ent. goo. Waeh., vol. 11, 1P09, p. 181.
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apex pointed; termen oblique; 12 veins; 7 and 8 stalked; 2, 3, 4, and

5 separate, nearly equidistant; 2 and 3 from before the corner of the

cell; 16 furcate at base. Hindwings as broad or broader than the

forewings; apex somewhat produced; termen sinuate; 8 veins; 3 and

4 separate but approximate; 5 cubital; 6 and 7 separate. Posterior

tibisB hairy above.

A genus for the reception of species immediate between Gelechia

Authores and Telplmsa Chambers, differing from the former in hav-

ing 3 and 4 of the liindwiiigs separate, not connate, and from the lat-

ter in having veins 6 and 7 m the hindwings separate, not stalked.

The genus, Arogalea Walsingham ^ conforms to these demands, but

differs from the present genus in the approximation of veins 3, 4, and

5 from the end of the cell in the forewings and by the raised scales of

the forewings as well as in the form of the labial palpi. Parastega

Meyrick^ differs from the present genus in the form of the palpi and

in having veins 3 and 4 of the forewings stalked.

AROGA PARAPLUTELLA Busck.

Gelechia paraplutella Busck, Proc. Ent. Soc. "Wash., vol. 11, 1909, p. 181.

Labial palpi creamy white; extreme base of second joint and the

terminal joint sprinkled with black scales; brush well-developed,

furrowed. Antennae deep black. Face and head creamy white.

Thorax light clay-yellow; patagina black. Forewings blackish fus-

cous with entire dorsal part below the fold light reddish yellow; in

faded specimens this color becomes yellowish white. Hindwings

light fuscous. Abdomen dark fuscous with light anal tuft. Legs

ochreous on their inner sides, heavily barred with black externally;

tarsi with broad black annulations.

Alar expanse.—11-12 mm.
Habitat.—San Diego, California, May and July. .L. E. Ricksecker,

coll.; Los Angeles, California, June, Dyar and Caudell, coll.

Type-specimen.—Cat. No. 12688, U.S.N.M.

A single rubbed specimen from Paraiso, Panama, January, is with

some doubt referred to this species.

Genvis PSORICOPTERA Stainton.

TyjJe.—Psoricoptera gihhoseUa Zeller.

PSORICQPTERA HORA, new species.

Labial palpi ochreous; terminal joint and outer side of second joint

shaded with black. Antennae light ochreous, annulated with dark

brown. Face light golden ochreous. Head and thorax darker ochre-

ous, mottled with dark brown. Forewings light ochreous, shaded

and longitudinally streaked vnih. blackish brown; a large, dark, brown

' Biol. Cent.-Amcr., vol. 4, 1910, p. 98.

s Trans. Ent. Soc. Lend., 1912, p. 693.
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spot reaches from the middle of costa to apical fifth and is followed

by a small, mimottled, ochreous space; on the middle of the fold is a

black streak; extreme tip of the wing blackish; cilia ochreous with

a basal and a terminal black line. Hindwmgs light fuscous with
edges and cilia a shade darker. Abdomen du'ty ochreous. Legs
ochreous, barred with dark brown: tarsi annulated with black.

Alar expanse.—12 mm.
Habitat.—Alhajuela, Panama, AprU.

Type-specimen.--Csit. No. 15828, U.S.N.M.

An inconspicuous species reminding of PTithorimaea striateUa

Murtfeldt.

Genus TELPHUSA Chambers.

Type.— Telphusa longifasciella Clemens.

TELPHUSA OBLIGATA, new species.

Second joint of the labial palpi black with white apex; terminal

joint white. Face silvery ochreous. Antennae light ochreous with
narrow black annulations. Head and thorax light reddish ochreous.

Forewings light ochi'eous with a strong rosy tint, especially on costal

and apical part; and sparsely sprinkled with minute black atoms; at

basal thii-d of costa is a large, deep black, outwardly oblique spot,

reachmg beyond the fold; at apical third is a deep black costal spot;

a series of small terminal dots black; base of dorsum and a small dot
on the middle of the wing near base black; cilia reddish ochreous.

Hindwuigs light fuscous. Abdomen fuscous with the posterior edge
of each jomt and with anal tuft ochreous. Legs ochreous; tarsal

joints barred with black.

Alar expanse.—11 mm.
Habitat.—La Chorrera, Panama, May.
Type-specimen.—Cat. No. 15829, U.S.N.M.
A pretty species with a bold, easily recognized wing ornamentation.

TELPHUSA MEDULELLA, new species.

Labial palpi ochreous, mottled with black; terminal joints mostly
black, but with base and extreme apex ochreous. Antennae black
with first joint and apical joints tipped with yellow. Face and head
ochreous, slightly tipped mth black. Thorax blackish brown on
anterior half, ochreous posteriorly; patagina brown. Forewings
ochreous and dark brown in about equal proportion; taking the
brown as groimd-color, there is an ill-defined ochreous band from
near the base of costa to the middle of dorsum and thence upward
again across the outer part of the cell to apical third of costa; this

uneven band is loosely connected with an ochreous spot on apical

fourth of costa by a downwardly curved narrow band and also with
a yellow spot at base of dorsum, the whole forming a very iiTegular
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zigzag band of more or less raised scales on the smooth dark back-

ground; at the end of the cell are two deep black dots and on the

middle of the fold is a similar, smaller, black dot; cilia dark fuscous.

Hindwings light fuscous; cilia with ochreous base. Abdomen fus-

cous mottled with ochreous and with ochi'eous anal tuft. Legs

blackish brown with the ends of the joints annulated with yellow.

Alar expanse.—9 mm.
Habitat.—Porto Bello and Trinidad Eiver, Panama, March, Arpril,

and May.
Type-specimen.—Cat. No. 15830, U.S.N.M.

Genus PARASTEGA Meyrick.

Type.—Parastega niveisigneUa Zeller.

PARASTEGA CURVATELLA, now spedoe.

Labial palpi blackish brown, slightly sprinkled with white and with

extreme apex white. Face, head, and thorax blackish brown. Fore-

wings blackish brown with a purple sheen; from basal fifth of costa

nms a narrow white streak obliquely outwards and downwards to

the fold and is continued much atteuuated and obscurely beyond the

fold outwardly in a shallow curve; on the fold is an interrupted, light

brown, longitudinal streak; at apical fifth is a small white costal spot;

cilia blackish brown. Hindwings dark fuscous. Abdomen blackish

brown with small ochreous anal tuft. Legs blackish brown with nar-

row white annulations at the end of the joints.

Alar expanse.—12-14 mm.
Habitat.—Porto Bello, Trinidad River, and La Chorrera, Panama,

March-May.
Type-specimen.—C&t. No. 15731, U.S.N.M.

Close to and easily mistakable for the type of the genus, P. nioeir

signeUa Zeller, but differing in the much narrower and longer basal

costal spot and the smaller apical, costal, white spot. P. chionostigma

Walsingham, described as Telpliusa, must also be referred to this

genus; it is easily separated by its white head and bold, clear-cut

wing markings.
PARASTEGA TRICHELLA, new species.

Labial palpi black; second joint with brush rust brown; terminal

joint with an anterior line of white dots and with extreme apex

white. Antennae purphsh black. . Face, head, and thorax purplish

black. Forewings blackish brown with strong purple sheen; at

basal fourth is a narrow, outwardly oblique, straight, silvery white

streak; at apical fourth is a small triangular outwardly pointed white

costal streak; cilia bluish dotted with dark brown. Hindwings

dark fuscous. Abdomen blackish brown. Legs black with narrow

white annulations at the end of the joints.

Alar expa/nse.—11mm.
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Habitat.—Porto Bello and Trinidad Kiver, Panama, April, May.

Type-specimen.—Cd^t. No. 15832. U.S.N.M.

Very close to the foregoing species, curvateUa Busck, but smaller,

more shiny, with less white ornamentations and without the brown

streak on the fold. The reddish brown palpal brush at once separates

this species.

Genus AROGALEA Walsingharn.

Type.—Arogalea cnstifascieUa Chambers.

AROGALEA SORONELLA, new species.

Second jomt of labial palpi white above and at apex mth black

underside; terminal joint black, with extreme tip white. Face and

head whitish yellow. Antennse black. Thorax black with two, small,

yellow, posterior tufts of raised scales. Forewings deep black with

light yellow markings; an oblique yellow spot on basal fourth of

costa; a yellow spot on apical fourth of costa; a small yellow tuft of

raised scales on the middle of the fold; black scale tufts at basal

fourth and at the end of the cell, the latter with a few yellow scales;

a mmute yellow dot at tornus; cUia black. Hindwings blackish

fuscous. Abdomen black with yellow anal tuft. Legs black;

tarsal joints annulated with yellow.

Alar expanse.—12-13 mm.
Habitat.—La Chorrera and Cabima, Panama, May.

Type-specimen.—Q^t. No. 15833, U.S.N.M.

Reminds in coloration and pattern very much of the somewhat
larger Parastega cMonostigma Walsingham, from which it is, however,

at once distinguished by the yellow dots on the thorax and the differ-

ently colored labial palpi.

Genus DICHOMERIS Hubner.

Type.—Dichomeris ligulella Hubner.

DICHOMERIS TRISTICTA. new species.

Second jomt of labial palpi with well-developed brush {Malaco-

triche type), hght brown on the inner side; blackish brown exteriorly,

with tip of the brush white; terminal joint light brown. Antenna)

light ochreous brown with narrow black annulations. Face, head

and thorax light ochreous bro\vn; extreme posterior tip of thorax

black. Forewings light ochreous brown wdth a round black dot on

the middle of the cell, another at the end of the cell and a similar one

on the fold, all slightly edged with reddish brown; base of costal edge

black; around the apical edge is a series of small black dots. Hind-

wings dark brownish fuscous. Abdomen oclireous brown. Legs

ochreous on the inner sides, blackish exteriorly.

34843°—Proc.N.M.vol.47—14 2
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Alar expanse.— 14 mm.
Habitat.—Trinidad River, Panama, May.

Type-specimen.—Cut. No. 16672, U.S.N.M.

Nearest and very similar to D. Jiexasticta TValsingham, but differing

in the number of discal dots and in the much darker hindwings.

DICHOMERIS COSTALIS, new species.

Second jomt of labial palpi with strong rounded tuft above and

beneath; ochreous at base, brush blackish, minutely dotted with

white; terminal joint blackish brown with silvery base. Lower face

golden ochreous; upper face and head colored like the palpal tuft.

Thorax dark brown; patagina light ochreous brown with a palpal

sheen. Entire costal part of the wing light oclireous bro\\Ti with a

violet sheen; this color is edged by a deep velvety black, longitudinal

streak from the mner angle of the wing to apex; this black color

gradually fades mto the dark blackish fuscous color which occupies the

dorsal half of the wing; a thin indistmct black Ime parallel with ter-

men; cilia dark fuscous with a faint ochreous base Ime. Hindwmg

shmy light fuscous; underside of ^\4ng with strong golden reflections.

Abdomen dark fuscous with golden ochreous underside and anal tuft.

Legs ochreous with fuscous tarsi. The males have a thin golden

yellow hair-pencil on each side of thorax at the base of the forewings,

which can be expanded up over the base of the wing.

Alar expanse.—20 mm.
/7a&ito^.—Tabogilla Island and Porto Bello, Panama, February,

April.

Type-specimen.—Cat. No. 16673, U.S.N.M.

Closely alHed to D. arotrosema Walsmgham and D. varronia Busck,

and at once recognizable by its striking longitudinal wing pattern.

DICHOMERIS EXCAVATA, new species.

Second jomt of labial palpi smooth, TricJiotaplie-iormed, golden

orange, shaded on the upper side with black; termmal joint ochreous,

strongly suffused with black. Face silvery white; head deep metallic

blue. Thorax metaUic blue, laterally ochreous; patagina blue,

ochreous at tip. Forewing with undulatmg costa, strongly arched at

basal third, depressed on the middle and agaui arched at apical third

;

dorsal edge strongly excavated beyond the middle; tornus promiaent;

metallic blue with dark brown markings; at basal third is a broad,

outwardly convex deep brown velvety fascia; entke terminal third of

the wing deep blackish brown with a costal blue blotch extended as a

thin, blue, marginal line around the edge; on the middle of the wing

are four large, poorly defined, round, brown spots; cilia golden

brown with a basal marginal black Ime. Hmdwing dark fuscous

with bluish cilia; costa produced at apical fourth and there clothed
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with a tuft of long, bluish black cilia. Abdomen bluish black. Legs

bluish black with narrow ochi-eous tarsal annulations.

Alar expanse.—14 mm.
Hahitat.—Porto Bello, Panama, March.

Type-specimen.—C&t. No. 16674, U.S.N.M.

Easily recognized by the bizarre wmg form and the metallic

coloration
DICHOMERIS PERCEPTELLA, new species.

Labial palpi smooth, Trichotaplie-toTmed; second joint but slightly

thickened with smoothly appressed scales; third joint slender, black

exteriorly, dark fuscous, iridescent on the inner side and with a thin

longitudinal wliite line in fi-ont fi'om base to apex. Face and head

dark bluish fuscous. Thorax dark bluish brown. Forewings blackisli

brown with a violet sheen and with three, large, conspicuous, reddish

orange blotches occupying about half of the wing space; the first of

these orange spots lies on the basal third of costa and extends ob-

liquely outward and downward over the cell beyond the fold, nearly,

but not quite, to the dorsal edge, encUng in a sharp point above the

middle of the dorsum; the second ochreous spot lies on apical third

of costa, is hke the first, irregularl}^ pentagonal, with a point toward

but not reaching dorsum and a sharp attenuated point toward apex;

the tliird smaller orange spot, on costa, just before apex is drop-

shaped and is continued as a submarginal yellow line along termen

and dorsum, ending between the two large orange spots ; cilia black-

ish fuscous. Hindmng nearly black. Abdomen black with whitish

underside and small ochreous anal tuft. Legs black with narrow

white annulations at the joints.

Alar expanse.—14-15 mm.
Hahitat.—^La Chorrera, and Cabima, Panama, May, June.

Type-specimen.—Cat. No. 16675, U.S.N.M.

DICHOMERIS LUMINOSA, new species.

This is the Atlantic representative of the foregoing species, very

similar in coloration and easily mistaken for it but quite distinct,

both in structure and ornamentation. Labial palpi dark steel gray,

with a tliin, anterior, longitucUnal, reddish orange line from base to

apex; second joint smoothly thickened with compressed scales; ter-

minal joint with compressed tuft of scales on its posterior edge. Face

silvery fuscous. Head and thorax dark brown; base of patagina

silvery. Foremngs nearly identical in color and ornamentation with

those of perceptella, but with the blackish brown part even more violet

iridescent, with a light yellow inner edge of the &st orange spot,

with a light yellow central dash in the second orange spot and with

tiiis spot more rounded and v/ithout the dorsal and apical attenua-

tions found in D. perceptella. Hindwings, abdomen and legs colored

like the foregoing species.
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Alar expanse.—14 mm.
Habitat.—^Porto Bello, Panama, March.

Type-speci7nen.—C&t. No. 16676, U.S.N.M.

I also have a specimen of this species fr.om St. Jean, French Guiana

W. Schaus, collector.

DICHOMERIS CORNUTA, new species.

BotJi joints of labial palpi smooth in front but -with compressed

tufts of scales posteriorly ; dark fuscous with a bluish sheen and with

extreme tip ochreous. Face Hght iridescent. Head dark fuscous.

Antennae oclrreous with narrow, dark fuscous annulations. Anterior

edge of thorax and base of patagina dark fuscous ; rest of thorax Ught

golden brown. Forewings light golden brown with base of costal

edge and a large, triangular spot on apical third of costa dark brown,

the edges of which are strongly iridescent; at the end of the fold is a

dark brown spot, surrounded by strongly iridescent scales ; at apical

fifth is a perpendicular, dark brown line across the wing tip edged

exteriorly wdth a strongly iridescent patch of steel blue scales; apical

ciha golden ochreous; terminal ciha dark brown with ochreous base

and preceded by dark brown marginal line. Hindmng dark fuscous.

Abdomen dark fuscous wdth ochreous anal tuft and silvery wliite

underside. Legs fuscous with narrow indistinct ochreous tarsal

annulations.

Alar expanse.—13 mm.
Habitat.—Corozal and Trinidad River, Panama, March and June.

Type-specimen.—C?ii. No. 16677, U.S.N.M.

DICHOMERIS STELLATELLA, new species.

Labial palpi mth smoothly appressed scales, light golden ochreous,

shaded with dark metalUc blue exteriorly. Lower face light ochreous

;

upper face, head, and thorax dark metallic bluish black. Forewing

dark brown suffused with metaUic blue and with scattered single sil-

very and light blue scales; a few of these congregate to form an ill-de-

fined costal spot at apical third. Ciha blackish brown. Hindwdng
dark brownish fuscous. Abdomen bluish black with silvery white

underside. Legs dark fuscous, with narrow ochreous tarsal annu-

lations.

Alar expanse.—9 mm.
Habitat.—Taboga Island, Panama, February.

Type-specimen.—Q2ii. No. 16678, U.S.N.M.

PAVOLECHIA, new genus.

Type.—PavolecMa argentea, new species.

Labial palpi long, slender, smooth, recurved; second joint slightly

thickened with smoothly appressed scales; termmal joint half as

long as second, thin, acute. Antennee simple, shorter than the fore-
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wings. Head and thorax smooth. Forewmgs with costa straight to

apical fourth, thence deflected; apex tolerably pointed; termen

oblique, slightly sinuate; tomus rounded; 11 veins; one costal vein

[9] absent or 7 and 8 coincident, stalked with 9; 2, 3, 4, and 5 nearly

equidistant; 4from the conier of thecell; 1 6 furcate at base. Hind-

wings quite as broad as the forewings, broadest at tornus; with color

pattern; costa straight; apex blunt; termen not much oblique and

hardly sinuate; 7 veins; vem. 5 absent; 3 and 4 connate; 6 and 7

connate. Posterior tibiae hairy above.

Related to Menesta Clemens and the Dichomeris group; amply

differentiated from any described genus by the venation and by the

ornamented hindwings, which give it a CJioreutid appearance.

PAVOLECHIA ARGENTEA, new species.

Second joint of labial palpi bright saffron yellow; terminal joint

dusky. Face ochreous fuscous. Antennae dark brown. Head and

thorax greenish or purplish metallic brown, according to the light.

Forewings dark blackish brown with a bright, bluish metallic sheen;

a round, silvery white dot on the cell and an oblong, silvery white

dash at the end of the cell; cilia golden yellow at apex, otherwise

dark brown. Hindwings blackish brown with a large silvery white

spot on the middle of costa and a somewhat smaller similar spot just

below it on the dorsal edge; apical cilia tipped with silvery white; on

the underside is a complete silvery white fascia in the place of the white

spots and a less complete narrower white fascia at basal fourth;

underside of the forewing has the two silvery white spots of the upper

side and a third such spot below them on the dorsal edge. Abdomen
blackish brown, bidescent on upper side; underside silvery white.

Legs blackish brown with silvery white annulations on the middle

and at the tip of the tibiae.

Alar expanse.—11mm.
HaMtoi.—Trinidad River, Panama, March.

Type-specimen.—Csit. No. 16679, U.S.N.M.

A brilliant day-flying moth reminding one of the genus Brenthia

Clemens.
PROMENESTA, new genus.

Type.—Pro7nenesta litlwcJiroma, new species.

Labial palpi long, recurved; second joint slightly thickened with

appressed scales; terminal joint slender, acute, nearly as long as

second. Antennae three-fourths the length of the forewings. Fore-

wings with costa gently arched ; apex rounded ; termen perpendicular;

dorsum straight; 10 veins: 7 and 8 coincident; 2 and 3 coincident;

rest separate. Hindwings broader than the forewings, apex blunt;

termen and dorsum rounded; 8 veins: 6 and 7 stalked; 3 and 4

stalked; 5 approximate to 4. Posterior tibiae rough-haired above.
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Correlated with Menesfra Clemens, from which it differs by having

3 and 4 in the hindwings stalked, not coincident.

PROMENESTA LITHOCHROMA, new species.

. Labial palpi light ochreous; second joint shaded with fuscous ex-

teriorly. Face light strawcolored, nearly white, hidescent. Head
light strawcolored. Antennas light ochreous. Thorax light saffron

yellow. Forewings light saffron without any markings; edges and

apical part slightly darker. Hindwlng light yellow. Abdomen light

ochreous with whitish iridescent underside. Legs light strawcolored;

tarsi dusky.

Alar expanse.—12-13 mm.
Habitat.—Alhajuela, Trinidad River, and Porto Bello, Panama,

March.

Type-specimen.—Csit. No. 16680, U.S.N.M.

PROMENESTA MARGINELLA, new species.

Labial palpi white; second joint with base blackish brown and

with a brown bar exteriorly; terminal joint with base and an annu-

lation just before the tip blackish brown. Face pure white, irides-

cent. Head dark greenish fuscous. Antennse dark fuscous with

white bases. Thorax dark olive brown. Forewings dark olive brown
with costal, apical, and terminal edges narrowly bright saffron yellow;

just before the termmal edge is a marginal series of black dots;

cilia yellow. Hindwings dark fuscous. Abdomen dark fuscous

above with silvery white underside. Legs strawcolored with dusky

tarsi.

Alar expanse.—10 mm.
Habitat.—^Trinidad River, Panama, March.

Type-specimen.—Cd,t. No. 16681, U.S.N.M.

Looks like a dimunitive Stenoma marginata, Busck. (See p. 49.)

Family CECOPHORID.^.

HAMADERA, new genus.

Type.—Hamadera aurea, new species.

Labial palpi long, thin, sickle formed; second joint but slightly

thickened with smoothly appressed scales; terminal joint much
longer than second, slender, acute. Antennse somewhat longer than

forewings, simple, without pecten on basal joint. Head and thorax

smooth. Forewings with costal and dorsal edges nearly straight and
parallel but both slightly concave at the end of the cell; apex and

termen evenly rounded; 11 veins: 7 and 8 coincident; 2 and 3 connate

from the corner of the cell; 4 from the end of the cell; 5 distant ; 6 to

apex; 9 and 10 from near the end of the cell; 11 from before middle;

12 in the female normal, in the male cui-ved downward and running
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into Yein 1 1 at its basal third, with the membrane above it thickened

;

1 h furcate at base. Hindwings as broad as the forewings; costa

straight; apex bluntly pointed; termen and dorsum evenly rounded;

8 veins: 3 and 4 stalked; 5 parallel with 4; 6 and 7 parallel; 8 free.

Posterior tibiae nearly smooth.

Agreeing with Fabiola Busck and Himotica Meyrick in having

veins 7 and 8 in the forewings coincident; differs from both in the

long antennse and the very long terminal joint of the palpi; Fabiola

has 2 and 3 in the forewings widely sej^arate; Himotica has these

veins stalked and the present genus has 2 and 3 connate.

HAMADERA AUREA, new species.

Labial palpi blackish with basal half of second joint golden yellow.

Face, head, and thorax metallic blue, strongly iridescent. Antennae

deep black with a broad, white annulation just before the tip. Basal

half of the forewings deep black, with a broad, semicircular, metallic

blue band from near the base to just before the middle of the costa;

the ends of this band on the very edge white; a large, contiguous,

metallic blue spot on the fold near base and another similar one on

the middle of the fold, neither reaching the dorsal edge; apical half

of the wing deep golden yellow, which color sends a broad projection

into the dark basal part on the middle of the cell; extreme tip of the

wing and a slender projection therefrom into the yellow part dark

violaceous, strongly metallic and iridescent; apical cilia purplish

black; termmal cilia dusky golden. Hindwmgs blackish brown
with the costal edge above vein 8 silvery white; cilia dark bronze.

Abdomen blackish fuscous above; underside silvery white. Legs

blackish with broad light yellow bands and narrow yellow annulations

on the tarsal joints

Alar expanse.—11-12 mm.
Halitat.—Trinidad River, Panama, March.

Type-specimen.—Csit. No. 16682, U.S.N.M.

A brilliantly colored species, which reminds in a noteworthy degree

of the similarly sized Dichomeris exteriorella Walker and D. luminella

Busck; like these species, it is a day-flying, sun-loving insect.

COSTOMA, new genus.

Type.—Costoma hasirosella, new species.

Labial palpi long, recurved, smooth; second joint somewhat
thickened with scales; terminal joint shorter than second, stout,

acute. Antennae simple, without pecten on basal joint. Head and
thorax smooth. Forewings elongate ovate; costa and dorsum
slightly and evenly curved; apex and termen rounded; 12 veins:

2 and 3 stalked; 7 and 8 stalked; 9 out of the stalk; 7 to apex; 11

from before middle of cell; 1 6 furcate at base. Hindwings as broad
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as the forewings; cost a straight; apex blunt; termen and dorsum
evenl}' rounded; 8 veins: 3 and 4 stalked; 5 parallel; 6 and 7 sepa-

rate and parallel. Posterior tibiae hairy above.

COSTOMA BASmOSELLA, new species.

Labial palpi, face, and head bright yellow. Thorax purplish brown,

edged laterally with pink; patagina pLnk with brown base and yellow

tip. Base of the forewings light pink, on the costa yellow; this bright

coloredbase issharply limited outwardly by a narrow, blackish brown,

transverse fascia; beyond this fascia the wing is dark olive brown
with the costal edge from basal fourth outwardly, broadly yellow, and

with the entire apical, terminal, and dorsal edge narrowly yellow.

Hindwings dark brownish fuscous. Abdomen blackish above;

underside and anal tuft yellow. Legs yellow with dark brown tarsal

annulations.

Alar expanse.—31 mm.
Eahitat.—Trinidad River, Panama, June.

Type-specimen.—Cut. No. 16683, U.S.N.M.

This large, handsome species has a noteworthy resemblance to the

somewhat larger Arctiid moth, Automolis (Cratoplastis) diluta Felder.^

and even more strLkingly so to the Lithosiid Diarhahdosia coroides

Schaus^ and to the Stenomid moth, Stenoma lampyridella Busck,^

both of which were taken at the same place and at the same time as

Costoma hasiroseUa. The same coloration in all these species, though

differently placed, give the same general impression at first sight;

they all probably imitate a large lampyrid beetle, CratomorpTius sp.,

which occurred commonly at the same time and place as the last

three named Lepidoptera and which both in flight and alighting

resemble them very remarkably.

RHINDOMA, new genus.

Type.—Rhindoma rosapicella, new series.

Labial palpi long, recurved; second joint comparatively short,

somewhat tliickened \\ath scales, rough anteriorly; terminal joint

more than twice as long as second, rather stout, compressed, with

rough anterior edge; apex acute. Antennae longer than the fore-

wings, simple; basal joint without pecten. Forewings elongate; costa

sinuate beyond middle; apex rounded; termen oblique; dorsum
straight; 12 veins: 7 and 8 stalked; 7 to below apex; 2, 3, and 4

approximate, but separate. Hindwings narrower than the fore-

wings ; costa sinuate beyond the middle ; apex and termen rounded

;

8 veins: 3 and 4 stalked; 5 cubital but distant; 6 and 7 separate and

parallel. Posterior tibiae rough above.

» Reise Kovara, 1867, pi. 102, fig. 8.

s Ann. Acad. Nat. Hist. (8), vol. 7, 1911, p. 368.

» See p. 41.
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The long and rather stout antennae and the remarkably long ter-

minal joint of the labial palpi easily separate this genus. It differs

from Lupercalia Busck, Filinota Busck, and Mnesichara Walsingham,

which it resembles in the long antennas, in having vein 7 of the fore-

wing to termen, in 3 and 4 of the forewing separate, and in 3 and 4

of the hindwing stalked, not coincident.

RHINDOMA ROSAPICELLA, new species.

Labial palpi blackish brown; terminal joint with light oclireous

tip. Antennae light ochreous. Head and thorax blackish brown;
face a shade lighter. Forewings with large dorsal patch, reaching to

the end of the cell, blackish brown; costal ajea above this patch and
terminal area beyond it light ochreous ; at apical third is an elongate

blackish brown costal streak edged toward the base with orange scales

and apically with Ught rose-colored scales; these latter persist in a

narrow band around apex and include a dark brown subapical spot;"

a few rose-colored scales are also found below the costal spot and an
indistinct and ill-defined orange streak crosses the apical light ochreous

area.

Hindwings dark brownish fuscous, with rose-colored tip . Abdomen
brownish fuscous above, underside and anal tuft ochreous. Legs
light ochreous, shaded externally with blackish brown; tarsal joint

dark brown with narrow ochreous annulations.

Alar expanse.—12-13 mm.
Habitat.—Alhajuela and Trinidad River, Panama, April, May.
Type-specimen.—Cat. No. 16684, U.S.N.M.

Genus PSILOCORSIS Clemens.

Type.—Psilocors'is querdcella Clemens.

PSILOCORSIS CRUCIFERA, new species.

Second joint of labial palpi light yellow mottled with wine red;

terminal joint yellow with a broad, wine-red band on the middle.

Face light-straw yellow. Head and thorax light yellow, mottled with
wme red. Antennae dark brown with basal joints wine red. Fore-

wings light yellow with all the veins sharply outlined in wine red;

costal and terminal edges dark brown; a dark brown line from just

before middle of costa across the wmg to tornus; another dark-brown
line from base to basal third of dorsum and thence upward to the end
of the cell touching the other brown line nearly at right angles; a

thin, irregularly wavy, outwardly curved, brown line from apical

third of costa across the wing to middle of dorsum; cilia dark brown.
Hindwings light iridescent yellow with the margin light rose colored;

cilia light golden yellow. Abdomen light yellow. Legs light yellow

touched on the outer sides with rose.
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Alar expanse.—16-19 mm.
Habitat.—Trinidad River and Cabima, Panama.
Type-specimen.—Cat. No. 16686, U.S.N.M.

Allied to P. train Butler, but easily distinguished by its win^ pat-

tern. In the United States National Museum are also specimens

from St. Jean, French Guiana, and from Sixola River, Costa Rica,

W. Schaus, collector.

Genus PELEOPODA Zeller.

Type.—Peleopoda lobitarsis Zeller.

PELEOPODA IMPERIELLA, new species.

Labial palpi light brick red, terminal joint light yellow. Face and

head yellowish white. Antennae reddish yellow. Thorax silvery

white. Forewings silvery white with a violet sheen and strongly over-

laid with light brick red, except on a broad longitudinal curve from

base of dorsum up to middle of costa and to termen ; base and apical

thu'd of costal edge light brick red; a large poorly defined dorsal area

covering nearly half the wing reddish yellow with the upper edge

broadly saffron; cilia golden yellow. Hindwings reddish yellow with

shghtly paler cilia. Abdomen reddish yellow. Legs reddish yellow

with yellowish white tibi» and tarsal tufts.

Alar expanse.—32 mm.
Habitat.—La Chorrera, Panama, May.

Type-specimen.—Cat. No. 16687, U.S.N.M.

The largest described species of the genus, closely allied to P. regi-

nella Busck, but yellow in general tone where the other species is

wine red.
ANCIPITA, ne^fv genus.

Type.—A netpita atteria, new species.

Second joint of labial palpi veiy long, slender, compressed with

slightly rough scales just before apex; terminal joint less than half

the length of second, slender, smooth, acute. Antemise as long as

the forewings, without basal pecten. Forewings elongate, ovate,

apex rounded; 12 veins: 7 and 8 stalked; 7 to apex; rest separate;

2, 3, 4, and 5, nearly equidistant. Hindwings as broad as the fore

wings; apex rounded; costa straight; termen and dorsum evenly

rounded; 8 veins: 3 and 4 connate; 6 and 7 parallel. Posterior

tibiae rough-haired above.

ANCIPITA ATTERIA, new species.

Labial palpi golden yellow, strongly shaded with black on apical

half of both joints. Face silvery white. Head golden yellow with a

large, central, dark-blue, metallic patch. Antennae yellow with nar-

row black anuulations. Thorax saffron yellow with two, lateral, dark-
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blue, metallic spots and with the posterior tip blacldsh fuscous.

Forewings brick red, with golden yellow costal and dorsal edges and
with thi'ee, broad, longitudinal, black streaks from near base to just

before the apical edge of the mng; these black bands are inten-upted

beyond the middle of the wing by a narrow, brick-red crosshne, con-

necting the two edges of the wing; ciha black with a deep-blue metalUc

basal line. Hindwing brick red mth apical third black; cilia black.

Abdomen brick red with golden yellow underside. Legs red with

black tarsal annulations.

Alar expanse.—17 mm.
Habitat.—Cabima, Panama, June.

Type-specimen.—Ciii. No. 16688, IT.S.N.M.

Genus DOXA Walsingham.

Type.—Doxa sodalis Walsingham.

DOXA VIRGINIA, new species.

Labial j)alpi, face, and head deep violet red, mottled with black.

Antennpe black with basal joint violet. Thorax saffron yellow with

anterior edge and base of patagina black. Forewing saffron yellow

with costal edge darker yellomsh brown, extreme base black, and
with ai3ical and terminal edge naiTowly dark violet; an indistinct

blackish brown spot on the middle of the cell; an even less distinct

brown spot at the end of the cell; ciha bright violet dusted with

black. Hindwings light yellow with rose-red edges and cilia. Abdo-
men and legs yellow.

Alar expanse.—12-13 mm.
Hahitat.—Trinidad River, Panama, March, A])ril. June.

Type-specimen.—Cat. No. 16745, U.S.N.M.

Smaller than the type of the genus, Doxa sodalis Walsingham, and
at once distinguished l)y the dark violet head and dark edges of the

wings.

Named in honor of my efficient assistant, Miss Pearl Virginia

Boone.
Genus CRYPTOLECHIA Zeller.

Type.— C. straminella Zelloi-.

CRYPTOLECmA IGNICOLOR, new species.

Labial palpi carmine red mottled with black. Face red with a

small, central, yellow spot. Head and thorax carmine red mixed
with yellow. Antennas yellowish -with basal joint carmine. Basal

two-thirds of foremngs light yellow, heavily overlaid with carmine

scales; outer third dark violet red mixed ^vith brown and carmine;

entire costal edge from base to apex blackish brown; at the end of
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the cell is a curved blackish brown line; cilia blackish. Hind-
wings light carmine red with somewhat lighter ciha. Abdomen car-

mine red above with light yellow underside; legs yellow shaded with

carmine.

Alar expanse.—28 mm.
Habitat.—Cabima, Panama, May.
Type-specimen.—Qsii. No. 16746, U.S.N.M.

A showy species, allied to CrypfolecJiia miniata Dognin.

CRYPTOLECKIA ILLUMINELLA, new species.

Labial palpi dark purplish red dusted mth black. Antennae dark

brown. Face reddish ocherous. Head red. Thorax brown. Fore-

wings golden brown; costal edge brick red; extreme base black;

three indistinct darker brown transverse lines, one across the middle

of the cell, one on the middle of the wing reaching across the wing,

and at apical fourth inwardly cm-ved at costa and not quite reaching

the dorsal edge; terminal edge broadly dark brown with cilia dark

reddish; dorsal cilia light brick red. Hindwings bright aniline red

with shghtly paler cilia. Legs golden brown, shaded externally

with dark brown.

Alar expanse.—17 mm.
Habitat.—Trinidad River, Panama, March.

Type-specimen.—Odii. No. 16747, U.S.N.M.

The hindwings have the same strildng shade as C. ignicolor Busck.,

from which it differs by its smaller size and brown striped forewings.

It is nearer in size and ornamentation to Cryptolecliia incensatella

Walker, and Cryptolecliia fervida Zeller, described from Brazil, in

which the forewings, however, are also of a carmine red, not brown,

as in the present species.

CRYPTOLECHIA SULPHIJREA, new species.

Second joint of labial palpi brick-red, mottled with yellow; ter-

minal joint light yellow. Face brick red. Head sulphur yellow.

Antennse reddish. Thorax light yellow. Forewings glossy white

with a strong violet sheen and overlaid w^th yeUow scales; extreme

base of costa, a longitudinal central line from base to termen and

the apical edge, reddish yellow; cilia brown with purplish base and

a black transverse line. Hindwings glistening light violet yellow

with light yellow cilia. Abdomen and legs yellow.

Alar expanse.—30 mm.
Habitat.—Porto Bello, Panama, June.

Type-specimen.—C?it. No. 16748, U.S.N.M.

A large showy species, allied to Cryptolecliia crossota Walsingham.
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CRYPTOLECHIA TUNICATA, new species.

Labial palpi, face and head light lemon yellow. Thorax Kght
iemon yellow with posterior half and tips of the patagina rose red.

The greater dorsal part of the forewings dark browoi, edged below
but along the €Osta from base to tornus by a broad curved band of

rose red which is again limited along the extreme edge of the costa
by lemon yellow, wliich color broadens out toward the apex and
covers apical and terminal edge; on the middle of the cell is a large,

pure white, comma-shaped spot wdth the thin end toward apex; this

white spot is edged above and below by rose red and laterally by
ill-defined black spots. Hindwing dark brown. Abdomen hght
fuscous. Legs light yellow.

Alar expanse.—20 mm.
Eahitaf.—Porto Bello, Panama, June.

Type-specimen.—Cat. No. 16749, U.S.N.M.
Allied to the foregoing species and to C. crossota Walsingham, but

smaller and at once recognized by the large, white comma-shaped
discal spot.

CRYPTOLECHIA MARCELLA, new species.

Labial palpi yellowish red with dark brown base. Face light

yellow; head and thorax light reddish brown. Antennae dark brown.
Forewings light reddish brown with hghter brick red costal and ter-

minal edges; on the middle of the cell is a small black dot; at the end
of the cell a similar somewhat larger dot and on the middle of the
fold a third black dot; from the outer fourth of costa runs a broad but
gradually narrowing blackish shade across the wmg to outer fifth of
the fold; this shading is poorly defined and single blackish scales are
found outside of it on both sides; cilia reddish brown. Hindwings
light golden yellow with tips and terminal edge rose colored; cilia

golden. Abdomen light yellow. Legs light yellow, shaded exter-
nally with brown.

Alar expanse.—17-20 mm.
Habitat.—Trinidad River, Panama, March.
Tijpe-specimen.—Cat. No. 16750, U.S.N.M.
Specimens also from St. Jean, French Guiana, and from Sixola

River, Costa Rica, W. Schaus, collector.

CRYPTOLECHIA CHORRERA, new species.

Labial palpi reddish oclireous; base of second joint blackish brown;
terminal joint sprmkled with black scales. Antennje ochi'eous,

mottled with black. Face and head light ochreous. Thorax and
forev/ings light violaceous brown; basal fourth of costal edge black;
a small black dot on the middle of the cell, another at the end of the
cell, and a similar one on the middle of the fold; a faint, outwardly
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curved series of black dots at apical fifth parallel with the apical and

terminal edges, which are narrowly rose-colored ; ciha golden. Hind-

wings dull fuscous with cilia concolorous and with the extreme edge

whitish. Abdomen dark fuscous above, light ochreous below; anal

tuft orange. Legs hght oclireous, shaded on the outer sides with

dark brown.

Alar expanse.—19-20 mm.
Habitat'.—La Chorrera, Panama.
Type-specimen.—Cat. No. 16751, U.S.N.M.

CRYPTOLECHIA ANALIS, new species.

Labial palpi reddish oclixeous, dusted ^\dth black and with basal

third of second joint blackish brown on the outer side. Antennae

blacldsh fuscous with bright reddish ochreous basal joints. Face and

head light oclireous, the latter sUghtly reddish. Thorax brown.

Forewings deer-brown with the edges and cilia brick red; a small

black dot at the base of costa; an indistinct black dot at the end of

the cell and one on the fold; an indistinct row of black dots across

the wings parallel with the outer edge at apical fifth. Hindwings

dark fuscous. Abdomen dark fuscous above, whitish on the under-

side. Legs whitish, shaded with dark brown exteriorly

Alar expanse.—14-15 mm.
Halitat.—Porto Bello, Panama, April.

Type-specimen.~C&i. No. 16752, U.S.N.M.

Close to C. chorrera, but smaller and distinguished by the bright

reddish edges of the forewings.

CRYPTOLECmA KOTELLA, new species.

Labial palpi light ochreous, base of second jomt shaded with

black. Antennae ochreous with narrow black annulations. Face

light ochreous. Head slightly mixed with reddish ochreous. Thorax

reddish ochreous. Forewings reddish ochreous with extreme base

of costa black; a small black dot at base of wing; a large round black

spot on middle of cell and a black ill-defined spot obliquely above

this on the costal edge just before the middle; an indistinct, strongly

outwardly curved series of black dots parallel with apical and terminal

edges at apical fifth; a small black dot on the fold. Hindwings

reddish ochreous with a strong sheen and with golden yellow cilia.

Abdomen and legs wliitish ochreous.

Alar expanse.—14-16 mm.
Habitat.—Trinidad River, Panama, March.

Type-specimen.—Qsii. No. 16753, U.S.N.M.

Allied to the same group as the foregoing species, but smaller and

at once distinguished by the conspicuous, black wing spots.
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Genus TERATOMORPHA Walsingham.

Type.— TeratomorpTia albifrons Walsingham.

TERATOMORPHA CHILIBRELLA, new species.

Labial palpi, face, head, and thorax whitish ochreous. Antennge
faintly annulated with darker ochreous. Forewings whitish ochreous,

slightly and irregularly overlaid with single, dark-bro^vn scales and
with the costal edge and the veins somewhat deeper oclireous; the
brown scales form two faint and ill-defined, outwardly curved lines

across the wing, one submarginal and one parallel therewith on the

middle of the veins; there is also an irregular aggregation of dark
scales on the middle of the cell, tending downward to the dorsal

edge; on the middle of the costa is a small group of dark-brown
scales and at the end of the cell is a similar dark-brown spot; cilia

ochreous white. Hindwings with costal edge deeply and sharply

excavated at apical third; ochi'eous white, brownish below the
costal excavation, with a faint brown submarginal shade and a thin

brown line at the base of cilia.

Alar expanse.—20 mm.
Habitat.—^Alhajuela, Panama, April.

Type-specimen.—Csit. No. 16754, U.S.N.M.
Bred from a large (30 by 10 mm.), thin, flat, semitransparent

cocoon, spun on the middle of a leaf of a flower-bearing shrub growing
in the upper Chilibrillo Eiver near Alhajuela.

Genus DECANTHA Busck.

Type.—Decaniha horkliausemi Zeller.

DECANTHA MINUTA, new species.

Labial palpi ochreous white. Face silvery. Head and thorax
light ochreous fuscous. Antennae ochreous with narrow black
annulations. Forewings broad in proportion to their length; light

ochreous fuscous, with the costal edge narrowly bright orange and
with light ochreous cilia; at the end of the cell is a large, round, dark-
brown spot; underneath this at the end of the fold is a similar blackish
brown spot, not so clearly defined and around apical edge are a few
scattered dark-brown scales. Abdomen dark fuscous above; under-
side light ochreous. Legs light ochreous.

Alar expanse.—6.5 mm.
Halitat.—Trinidad River, Panama, March.
Type-specimen.—Q&t. No. 16755, U.S.N.M.
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Genus TRICLONELLA Busck.

Type.— Triclonella pergandedla Busck.

TRICLONELLA SEQUELLA, new species.

Labial palpi black, second joint with two anterior longitudinal

lines througbout its length; terminal joint with one such line. Face,

head, and thorax black. Antennae black with a white dash on each

segment. Forewings blackish brown, with a large golden yeUow area

covering more than half the wing space; the yellow area begins with

sharp perpendicular limits at basal fifth and covers the central part

of the wing to apical fourth, except for a large, triangular, black, costal

spot just beyond the middle and a smaller, elongate, triangular,

opposite spot, which touches the apical black part of the wing; a

marginal row cE faint, small, yellow dots ; cilia blackish fuscous. Hind-

wings light fuscous. Abdomen blackish fuscous. Legs blackish

fuscous with narrow white annulations at the joints.

Alar expanse.—8-10 mm.
HaUtat—P&vedso, La Chorrera, Corozal, and Porto Bello, Panama,

April, May.
Type-specimen.—Csit. No. 16692, U.S.N.M.

Closely allied to and intermediate between T. determinateTla Zeller,

and T. e^sosto Walsingham, but amply different from both in pattern.

Genus BORKHAUSENIA Hubner.

Type.—Borkhausenia minutella, Linnseus.

BQRKHAUSENLA CLEVELANDI, new species.

Labial palpi white, sparsely sprmkled with brown dots and with

outer side of base of second joint brown. Face, head, and thorax

pm-e white. AntennjB dark brown with wliite basal joints. Fore-

wings white overlaid with bluish, black, brown, and ochreous scales

except for a broad subcostal streak, which is unmottled white; basal

two-thirds of costal edge ochreous bromi dotted with black; on the

middle of the wing are two groups of raised yellowish brown scales,

the upper one of which is preceded by a black dash ; on the middle

of the cell at apical thii-d are two similar yellowish brown tufts of

raised scales, followed by a black dash and a bluish area; the dorsal

half of the wing is rather heavily overlaid with blue scales and has a

small black dot just mthin the middle of dorsum ; an irregular series of

ochreous brown scales before the terminal edge; cilia bluish mixed

with brown and black. Hindwing light ochreous fuscous, with

whitish cilia. Abdomen light ochi-eous fuscous, with series of black

spots on the under side. Legs blackish, with ochreous tibial tufts

and ochi*eous annulations and bars.

Ahr expand.—15-16 mm.
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Hahitat.—Lsi Chorrera, May (Busck, coll.), and Porto Bello, Panama,
October (Cleveland, coll.).

Type-specimen.—Cat. No. 16693, U.S.N.M.
Agreeing with the genus in venation and oral characters but rather

aberrant in coloration and in the tufts of raised scales in the fore-

wings. The scaling is rather loose and easily rubbed so as to obHt-
erate part of the ornamentation.

Named in remembrance of my friend, Mr. G. F. Cleveland, with
whom I had many happy collecting trips in the country around
Porto Bello.

Mr. Cleveland secured this species and many others not treated
here, in the autumn at the height of the rainy season, in which I

personally have had no opportunity to collect.

Genus EPICALLIMA Dyar.

Type.—Epicallima argenticinctella Clemens.

EPICALLIMA TABOGA, new species.

Labial palpi grayish fuscous; apex of second joint white. Face,
head, and thorax light ochreous. Forewings whitish ochreous, over-
laid with light fuscous and with conspicuous, black, round dots;
extreme base of costal edge black, a black spot on the middle of the
cell; another obliquely below on the fold and a third above on the
base of vem 10, the latter often fainter; a black dot at the end of the
cell and a margmal series of eight to ten black dots around the costal
and terminal edge terminating in a somewhat larger dot at the
beginnmg of the dorsal cilia; cilia ochreous fuscous. Hindwings light

ochreous fuscous. Abdomen light fuscous. Legs ochreous with
dusky tarsi faintly annulated with ochreous.

Alar expanse.—8-10 mm.
Hahitat.—Taboga Island, Panama, June.

Type-specimen.—Cat. No. 16694, U.S.N.M.
A small distinctively marked species reminding in size and colora-

tion of Borkhausenia ascriptella Busck.

Family ETIEVIIID^.

Genus ETHMIA Hubner.

Ty2)e.—Ethmia aurifiuella Hubner.

ETHMIA FESTIVA, new species.

Second joint of labial palpi blackish brown; terminal joint white.
Antennae brown with white bars. Lower half of face brown, upper
half and top of the head white; a narrow collar of bluish black.
Thorax white with a thin transverse bluish black line anteriorly and
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a broad black line across the posterior tip; patagiiia white. Fore-

whigs white mth black and golden yellow markings; costal edge

black at base, golden yellow on the outer half; from the black part

run three nearly parallel transverse lines across the wing to dorsum,

one near the base of the wing, one at basal fourth, and one near the

middle of the wing; adjoining the last of these lies a large square

golden yellow dorsal spot, black margined also posteriorly and partly

on top and below; on the apical half of the wing is a spider-web of

five black lines radiating from a black, white-centered ring; two of

these irregular Imcs run to the costal edge, one joins the exterior black

edge of the yellow dorsal spot, one goes to the dorsal edge and one

joins a transverse black line across the wing at apical fifth beyond

which the tip of the wing is golden yellow. Hindwing light golden

fuscous. Abdomen dark fuscous with underside and anal tuft

saffron yellow. Underside of thorax silvery white. Legs yellow,

tarsal joints slightly tipped with black.

Alar expanse.—19-20 mm.
Habitat.—Porto Bello, Panama, May.

Type-specimen.—Cat. No. 16695, U.S.N.M.

A clearly marked, pretty species, nearest to the larger E. dellieUa

Fernald, from which it is at once distinguished by the large yellow

dorsal spot, and to E. cypraeella Zeller, from Venezuela.

ETHMIA UNGtTLATELLA, new species.

Second joint of labial palpi black; terminal joint dirty white. Face

blackish. Head white ; collar narrowly black. Thoraxwhite with a large

central spot and a posterior transverse streak bluish black; extreme

posterior tip white. Forewings white suffused along the costa with a

smokybrown color more widely along the middle, wliere two blunt lobes

of this color reach into the cell; on basal fourth lie six bluish black

metallic spots, four above the fold and two below it; on the middle

of the dorsum rests a large semichcular bronzy brown spot edged

above on the middle of the cell by an elongate smokybrown streak, and

transversed by a thin interrupted silvery blue zigzag line; apical

part of the wing is similarly bronzy brown; also transversed by a

thin white zigzag line and edged toward the base of the wing by a

cloudy smoky brown area; two detached smoky brown dots lie be-

tween this and the large dorsal spot; cilia smoky brown with silvery

white base. Hind wings shiny dark fuscous with white cilia. Abdo-

men dark fuscous above, with third joint velvety yellow, silvery white

laterally and with a deep black ventral streak; anal tuft saffron yel-

low. Legs smoky brown exteriorly, silvery white on their inner

sides.

Alar expanse.—Female, 23 mm.; male, 16 mm.
Habitat.—Cahimsb and Alhajuela, Panama. May.

Type-specimen.—Cat. No. 16696, U.S.N.M.
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Nearest and quite similar to E. terpnota Walsingham, but smaller
and at once differentiated by the coppery brown wing tips and by
the striking abdominal coloration.

ETHMIA ELUTELLA, new species.

Labial palpi dark gray with white apex. Face dark brown with
bluish metallic sheen. Head, collar, and patagina white. Thorax
white with a large, dark bluish brown center occupying most of the
area. Forewing satiny white with the gi'ound color largely obscured
by extensive gray and purplish brown marking; costal haK above
the fold clouded by large, rounded, light gi-ay spots, nearly confluent

on basal half; at apical third is an unmottled, pure white costal area;

apical tip of the wing and base of the cilia dark purplish brown; on
the middle of dorsum lies a large, semicircular, dark purplish brown
spot, transversed by irregular, faint, silvery, zigzag lines. Hindwings
light fuscous with white cilia. Abdomen dark fuscous above with
second joint velvety ochreous; underside silvery white. Legs white;
tarsi dusky.

Alar expanse.—14 mm.
Habitat.—Porto Bello, Panama, March.

Type-specimen.—Cat. No. 16697, U.S.N.M.
Allied to the foregoing, but smaller and lighter and lacking the dark

blue metallic spots on basal half of the forewings.

Family STENOMID^.

Genus CATARATA Walsingham.

Type.— Catarata lepisma Walsingham.
In the definition of this genus in the Biologia Centrali-Americana it

is stated that vem 4 is out of the stalk of vem 2 + 3 in the forewings.
This, however, is not the case in either of the two species described,
the type C. lepisma Walsmgham and C. stenota Walsingham. With
the evidence of additional material the specific identity of these is

apparent; the species is quite variable; simoto was founded on two
rubbed specimens in poor condition, and the name should be placed
as a synonym of C. lepisma Walsingham. Types and cotypes of
both are in the U. S. National Museum, and I now have a large series

from all parts of Panama; the species has vein 4 approximate to

but separate from 2 + 3.

Such is also the condition in the two following species, while in the
third, C. obnulila, the veins are as described by Lord Walsingham.
These modifications, which in any of the higher families, Gelechiidee,
Oecophoridse, or Cosmopterygidse, would be definite and sound
gi'ounds for generic differentiation, I do not consider of such value
in the generically far less crystalized family Stenomidse.
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CATARATA LAPILELLA, new species.

Labial palpi dirty oclireous white, shaded externally with dark

fuscous. Face whitish iridescent. Head and thorax light fuscous.

Forewings dirty ochreous white, iridescent, toward the base and

below the fold somewhat darker than on outer half; entire costal edge

and the tip of the wing dusky dark fuscous; from the umer angle of

the wing runs a sUghtly curved, ill-defined, broad, blackish brown

streak upward across the foM and the cell to the middle of costa;

at the end of the cell are a few ochreous scales and the costal apical

part of the wing contains several small brown and black spots not

very definitely arranged in two curved lines; cilia wliitish. Hind

wings light fuscous. Abdomen dark fuscous above, underside and

legs wliitish oclireous; tarsal joints dusky.

Alar expanse.—12 mm.
Habitat.—Porto Bello, Panama, March.

Type-specimen.—C^t. No. 16703, U.S.N.M.

CATARATA PUMILIS, new species.

Labial palpi white; second joint with base and an indistinct

annulus before apex dark brown. Face and basal joint of the anteimse

pure white. Head brownish gray. Thorax dark brown with anterior

edge and the tip of the patagina pure wliite. Forewing dark brown

with costal edge from basal tliird pure white; a white, thin, zigzag

fine runs from the middle of costal edge obUquely across the wing to

apical third of dorsum; a broad white streak parallel with and just

before the apical and terminal edge, an indistinct darker brown spot

on the middle of the cell and another similar one on the middle of the

fold; ciha w^hitish. Hindwing dark fuscous with ciHa a shade lighter.

Abdomen dark fuscous above, light ochreous on the underside.

Anterior legs pure white; posterior legs fight fuscous with whitish

tarsi.

Alar expanse.—12 mm,
Hahitat.—Trinidad River, Panama, March.

Type-specimen.—Csit. No. 16704, U.S.N.M.

A pretty fittle species reminding in coloration and pattern of the

somewhat larger Stenoma filiferella Walker.

CATARATA OBNUBILA, new species.

Labial palpi dark brown. Head and thorax blackish brown.

Foremngs blackish brown toward the base and along the costal edge

;

this color gradually shades into a fight ofive gray wluch covers the

greater outer part of the wing; from apical fourth of costal edge runs

a broad, reddish brown streak obfiquely across the tip of the wing to

tornus and outside this streak the wing is iridescent, metalfic vio-

laceous; cifia violet. The males have on the underside of the fore-
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wings near base a large tuft of hairs, at rest lying longitudinally and

covering basal two tliirds of the cell. Hindwings with unusually well-

developed costal area^ dark fuscous. Abdomen blackish fuscous

above with silvery underside. Legs ochreous fuscous with dusky

tarsi.

Alar expanse.—12-13 mm.
Habitat.—Trinidad River and Porto Bello, Panama, March.

Type-specimen.—Cat. No. 16705, U.S.N.M.

CATARATA OCELLATA, new species.

Labial palpi milky wliite with a small dark fuscous spot on the outer

side of second joint. Face milky wliite. Head and thorax dark

purphsh brown, nearly black. Forewing blackish brown with pur-

phsh reflections; at the end of the cell is a black dot surrounded by an

incomplete circlet of pure white scales; above and before this eyespot

are a few scattered wliite scales and a few wliite scales are found on

the fold; ciHa blackish fuscous. Ilindwing blackish brown. Ab-

domen above dark brown; entire body below silvery white; anal

tuft large, oclireous. Legs silvery white; first tarsal joints black

exteriorly.

Alar expanse.— 14: mm.
Habitat.—La Chorrera, Panama, May.
Type-specimen.—Ca.t. No. 16707, U.S.N.M.

Closely allied to C. obnubila Busck, but darker and larger and at

once recognized by its white palpi and face.

CATARATA CURVILINIELLA, new species.

Labial palpi white; second jomt with base black externally; ter-

minal joint with extreme base and an annulus just before the tip black.

Lower face lead colored, upper face and head wlnte. Antennae

ochi'eous fuscous with white basal joints. Thorax white. Fore-

wings white faintly mixed with ochreous scales and with black mark-

ings; from near base of costa runs a thin black line obliquely down-

ward and outward to the middle of the cell and thence to the end

of the cell, where it curves upward and inward forming an elon-

gated question mark; at the end of the cell this black line is edged

by yellow scales; on the middle of the costa is a small, black, out-

wardly dhected spur and at apical tliird is a similar, inwardly direc-

ted, black spur; parallel with the terminal edge at apical fourth is a

faint row of yellowish scales, and in fresh specimens the wing is

sparsely sprinkled with black scales; these and the yellow lines,

however, are easily rubbed off and are lost in most flown specimens;

cilia white Hindwmg light fuscous with wliitish cUia. Abdomen
fuscous with whitish underside and yellow anal tuft. Legs white,

tarsi annulated with black.
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Alar expanse.—15-17 mm.
Habitat.—Trinidad River, Panama, Marcli.

Type-specimen.—Qiii. No. 16706, U.S.N.M.

Reminding in size, color, and ornamentation of our North Ameri-

can Agonopteryx curvilinieTla Beutenmiiller.

Genus ATHLETA Walsingham.

Athleta Walsingham, Biologia Centrali-Americana, vol. 4, Heterocera, 1912, p. 155.

Type.—Atlileta trisecta Walsingham.

In the description of the genus Athleta vein 2 of the forewmg is

given as separate and distant from vein 3. Such, however, is not

always the case in the type species under consideration. With

several additional specimens from Porto Bello and Trinidad River,

Panama, it is found that this character is not stable \\dthin the spe-

cies, but that vein 2 may be separate, connate, or even short stalked

with vein 3. wSimilar instabihty of these vems within the species is

found in other groups of this family and makes the character of little

value generically. The genus Atlileta may, how^ever, be separated

from its nearest ally, Catarata Walsingham, by the anastomosis of

veins 2 and Ic, which appears to be constant; from whatever start-

ing point vein 2 runs nearly at right angles downward and into vein

Ic, separating from it again just before tornus. The male of this

species, which was not known at the time of the description, has a

very noticeable short fold along vein 1& of the hindwings, which

contains a large expansible tuft of yellowish hairs

ATHLETA NIGRICANS, new species.

Labial palpi white sprinkled with dark fuscous; second joint with

two ill-defined dark fuscous bars exteriorly, one at base and one near

the tip; terminal joint with a dark fuscous annulation at the base,

one just before the tip and a dark intermediate spot in front. Face

silvery white. Head white, slightly mixed with fuscous. Thorax

dark brown with anterior edge and base of patagma wliite. Fore-

wing dark brownish fuscous with cilia and terminal edge silvery

white; extreme base of costa and apical two-thirds of costal edge

silvery white also. Hindwing dark fuscous with ciha a shade lighter.

Abdomen dark fuscous above, silvery white on the underside. Legs

silvery white with anterior tibise and tarsi barred with dark brown

and with posterior tibiae yellowish.

Alar expanse.—12 mm.
Habitat.—Trinidad River, Panama, June.

Type-specimen.~Q2ii. No. 16708, U.S.N.M.

Resembling in coloration and markings Stenoma marginata Busck.

(See p. 49.)
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Genus ZETESIMA Waisingham.

Type.—Zetesima lasia Walsiiigham.

ZETESIMA PORTENTOSA, new species.

il/aZe.—Labial palpi light reddish oclireous; second joint dusted

with dark brown exteriorly; brush on the middle of termmal jomt

blackish brown. Face silvery white. Head light brown. Antennae

reddish brown. Thorax blackish brown. Forewings dark brown

with obscure, blackish brown markmgs and with light ochreous costal

and terminal edges; a strong costal fold reachmg nearly to the middle

of the wmg contains a cluster of long, broad, iridescent scales; a

round black dot at the end of the cilia, edged by ochreous scales; a

black, ill-defined streak on the outer and upper edge of the cell; a

series of ill-defined, black, marginal spots around the costal, apical,

and terminal edges; upper part of ciUa ochreous, lower part dark

fuscous. Hindwings blackish brown with light ochreous costal space

covered by the forewings. Abdomen blackish fuscous, with light

ochreous underside. Legs light ocln^eous brown.

Alar expanse.—16 mm.
Habitat.—Porto BeUo, Panama, March.

Type-specimen.—C2it. No. 16709, U.S.N.M.

Identical in structure of palpi and wings with the type of the genus,

but larger and much darker brown.

Genus STENOMA Zeller.

Type.—Stenoma litura, Zeller.

STENOMA CLARIPENNIS, new species.

Second joint of labial palpi white with a dark brown annulation

just before its apex; termmal joint strongly suffused with dark

fuscous and with dark brown base. Face silvery white. Antennae

dark brown. Head and thorax dark oUve brown. Forewing dark

olive brown with the veins outlined in light greenish yeUow; costal,

apical and terminal edge narrowly light ochreous; cilia light brown,

Hindwdngs dark greenish fuscous with costal area, covered by the

forewings, white. Abdomen dark olive brown above, underside

silvery. Legs silvery white, tarsi dusky.

Alar expanse.—16 mm.
Habitat.—Porto Bello, Alhajuela, and Taboga Island, Panama.

March, April and June.

Type-specimen.—Csit. No. 16710, U.S.N.M.

The wing form and pattern places this species near S. venataim

Busck.
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STENOMA VIVAX, new species.

Labial palpi light bluish gray, black toward the face. Antennae

dark gray. Face white, iridescent. Head lead gray with whitish

side tufts. Thorax bluish gray with one central and two lateral

large, contiguous, yellow spots and with four, smaller, black spots;

patagina light saffron yellow. Forewings light pearly gray with all

the veins clearly and thinly outlined in dark lead gray and with

dorsal space below the fold shaded with the same darker color;

extreme base of costa black; ciha white. Hindwings light gray with

whitish ciha; abdomen light fuscous above. Entire underside of

body silvery white. Legs white, shaded externally with gray; tarsi

and spurs yellowish.

Alar expanse.—26 mm.
Habitat.—Cabima, Panama. May.

Type-specimen.—Q?it. No. 16711, U.S.N.M.

A fine clear-cut species, which comes next to the group consisting

of renselariana StoU, stigmatias Walsingham, ergates Walsingham,

disjecta Zeller, loxogrammos Zeller, lacera Zeller, and venatum Busck.

STENOMA SAGAX, new species.

Labial palpi light gray, shaded with black toward the face.

Antennae golden fuscous. Face and head whitish. Thorax light

golden ochreous with two yellow lateral spots and vnth. posterior tip

blackish; patagina yellow. Forewings light ochreous gray with

the veins thinly outlined in dark lead gray and with entire dorsal

half shaded with darker gray; the edge of the wing is golden oclireous

and the extreme base of costa is black. Hindwings light ochreous

fuscous with golden edges and cUia. Abdomen light fuscous above;

underside of body silvery white. Legs ochreous white.

Alar expanse.—22-23 mm.
Habitat.—Porto Bello, Panama, May.

Bred from larvae, feeding between the leaves of a small thorny palm.

Type-specimen.—Csit. No. 16712, U.S.N.M.

Very close to the foregoing species (vivax) and clearly the Atlantic

representative of this Pacific species; but can readily be distinguished

by its smaller size, more ochreous color and the less pronounced,

though identical wing pattern.

STENOMA FELIX, new species.

Labial palpi wliite, second jomt shaded externally with brown;

terminal joint mottled with brown and with extreme tip blackish

brown. Antennae dark oUve brown. Face whitish. Head and

thorax dark oUve brown. Forewing lighter olive gray with the

entire costal edge narrowly light ochreous; terminal edge with a

series of nearly contiguous, white spots; from above the middle of
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costa to apical third of dorsum runs a narrow, oblique, broken, black-

ish brown fascia edged toward the base of the wing by a correspond-

ingly irregular thin white line; on the middle of the cell is a dark
brown dot continued famtly obliquely downward to a similar dot

on the fold; cilia whitish. Hindwings dark olive fuscous. Abdo-
men dark fuscous above ; underside silvery white. Legs white shaded
above with dark fuscous.

Alar expanse.—18 mm.
Hahitat.—Cabima, Panama, May.
Type-specimen.—Cat. No. 16713, U.S.N.M.
Very close to S. aphanes Walsingham, but of a clearer less oclu-eous

gray color and lacking the outer and inner fasciae of this species.

STENOMA CHLORINA Kearfott.J

Labial palpi white, second joint with a broad anterior, longitudinal,

greenish bro-wn streak; terminal joint with a black anterior longitu-

dinal line. Antennae brown above, whitish on the underside. Face
white. Head and thorax brownish olive green. Forewings with
costa strongly and evenly arched from base to apex; termen rounded;
dorsum straight; olive green with costal edge narrowly yellow; from
the base of the wing parallel with the costal edge runs a thui, white
line, which curves down and ends in an obscure ocelate white spot at

the end of the cell; another faint white line runs below and parallel

with the outer third of costal edge and a faint series of small white
dots follow the terminal edge; cilia olive green. Hindwings light

greenish fuscous. Abdomen and legs bright ochreous.

Alar expanse.—30 mm.
Hahitat.—San Paulo, Brazil, and Porto Bello, Panama, May.
Type-specimen.—Csit. No. 16714, U.S.N.M.
Near to S. aesiocopia Walsingham, but larger, more green and

without the blackish discal spot of this species.

STENOMA LAMPYRIDELLA, new species.

Labial palpi light ochreous, outer side of second joint and tip of

terminal joint shaded with fuscous. Face light bluish fuscous iri-

descent. Head dark bluish fuscous. Thorax light ochreous fus-

cous. Forewings elongate ovate; costa and dorsum nearly straight,

apex and termen evenly rounded; dark mouse-gray with a yellow-
ish tint and with costal edge and a longitudinal streak from base to

apex through the middle of the wing ochreous; extreme base of costa
black, below which the base of the whig is conspicuously reddish
brown; base of the fold ochreous. Hindwing blackish fuscous. Ab-
domen blackish fuscous. Legs ochreous with black tarsi, on which
are narrow ochreous annulations.

Alar expanse.—22 mm.
' Ent. news, vol. 22, 1911, p. 126.
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Habitat.—Cabima, Panama, May.
Type-specimen.—Cut. No. 16715, U.S.N.M.

Though produced by different means, the color effect and general

appearance of this species is remarkably like that of Costoma hasiro-

sella Busck. and certain other La7npyrid-]ike Lepidoptera. (See p.

24.)
STENOMA VnUDIS, new species.

Second jomt of labial palpi light ochreous on the inner side, red-

viish brown exteriorly; terminal jouit whitish ochreous. Face dark

brown with dark ochreous lateral margins. Head violaceous brown.

Antenna3 dark gray with whitish underside and with ochreous brown

basal joiats. Thorax light brown sparsely sprinkled with black and

with posterior tip black. Basal half of the forewings light brown

sprinkled with black, outer half light leaf green, sprinkled with single

black scales; the limit between the green and the brown parts is

sharp and begms at basal tliird of costal edge, whence it runs

downwards and obhquely outwards to a sharp point below the end

of the cell and from there down and back to the middle of dorsal

edge; just before the tip of the brown projection mto the green is

a small, pure white spot; costal edge narrowly brown in its entii'e

length; apical and terminal edges broadly brown; cilia brown. Hind-

wings dark fuscous on basal two thirds, light ochreous brown on

outer third, ciha ochreous. Abdomen brown wdth ochreous anal tuft

and white underside. Legs light ochreous.

Alar expanse.—23-25 mm.
Habitat.—Trinidad River, Panama, March.

Type-specimen.—Cut. No. 16716, U.S.N.M.

A specunen which undoubtedly belongs to this species from Tuis,

Costa Rica, W. Schaus, collector, has the apical brown part much
larger than the type, extending over entire apical fourth part of the

wing and limitmg the green part to a large boot-shaped spot. This

and the foliowmg species are next to S. speratum Busck., and both

are alUed to S. trocJiilosticta Walsuigham.

STENOMA FRONDIFER, new species.

Second joint of labial palpi light brownish fuscous, whitish on the

inner side; terminal joint whitish. Lower face light straw colored,

upper face reddish brown. Head dark brownish fuscous. Antennae

dark fuscous with ochreous brown basal joints. Thorax dark fus-

cous with posterior tip black. Forewuig dark brownish fuscous w4th

a greenish tint and strongly mottled with transverse, black striations;

at the end of the cell lies a large oblong leafgreen spot which is con-

nected by a narrow neck with another similar, but perpendicular, oval

spot at tornus; below the first of these spots is a small, pure, white dot
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as in the preceding species; cilia dark fuscous. Hindwings light

fuscous, unicolored. Abdomen dark fuscous, with the first joints,

underside, and anal tuft light ochreous. Legs light ochreous.

Alar expanse.—18 mm.
Hahitat.—Trinidad River, Panama, March.

Type-specimen.—C?it. No. 16717, U.S.N.M.

Closely allied to the foregoing species but smaller, darker, more
black mottled, and with the green area much smaller.

STENOMA VIVIDELLA, new species.

Labial palpi white, sprinlded with black, second joint with a large

basal black spot on the outside; terminal joint with a small black

spot at base and a black annulation before the tip. Face whitish.

Head white mixed with ochreous. Antennae ochreous with narrow
black annulations. Thorax ochreous, mixed with white and greenish

scales. Forewdngs light ochreous with the larger costal and apical

area white and green; the ochreous ground color occupies the dorsal

part of the wdng and sends a broad triangle upw^ard, the tip of

which nearly reaches the costal edge before the middle; this ochreous

space is sprinkled with white and greenish scales and contains a

large, ill-defined, light-green spot on the middle of the cell, in which
is found a small deep black dot; base of costal edge alternately

white and light green; from the middle of costa runs a broad out-

wardly oblique green streak dow^n to middle of termen; this green
streak contains a few, scattered, black scales and a larger, ill-defined

aggregation of black scales near termen; above it the wing is white
with two ill-defined green spots; across the middle of the wing and
apical third are indistinct, transverse ridges of raised scales; cilia

light ochreous with alternate black tipped, green and ochreous
spaces on the basal half, Hindwing triangular, dark fuscous; cilia

ochreous with a fuscous basal line. Abdomen light ochreous above,

whitish on the underside. Legs whitish ochreous, heavily barred
with blackish brown on their exterior side.

Alar expanse.—17-19 mm.
Hahitat.—La Chorrera and Porto Bello, Panama. April, May.
Type-specimen.—Csii. No, 16718, U.S.N.M.
This species is alHed to 8. lactis Busck. llx. Meyrick uses the

generic name Agriophara Rosenstock, for this group, w^hich includes

S. acronitis Busck, -S'. mendoron Busck, S. nestes Busck, and S. apicalis

Busck, on the character "more or less developed tufts or ridges of

raised scales on the disk of the forewing," but this character is found
in many species which can not be closely associated with the above,
and I feel sure that the genus can not be maintained.
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STENOMA FENESTRA, new species.

Second joint of labial palpi light golden ochreous in front, white

on the inner side and dark brown exteriorly; terminal joint dusky

white. Face and head yellowish white, silvery. Thorax reddish

brown with ochreous posterior tip; patagina blackish brown on

lower half, tips light ochreous. Forewing dark violaceous brown;

a round lemon yellow spot on costal edge near base, followed by a

large reddish yellow spot, edged by dark velvety brown scales; a

small yellow dot within the middle of the dorsal edge, some diffused

reddish and dark-brown streaks on the cell; two indistinct and

suffused, whitish, zigzag lines across the wing at apical third; ex-

treme costal edge, a small spot at apical third of costa and extreme

apex light yellow. Hindwing dark fuscous. Abdomen dark fuscous

with white underside. Legs white; tarsi and anterior tibiae barred

with dark brown.

Alar expanse.—22 mm.
Habitat.—Chiriquicito, Panama; Sixola River, Costa Rica, W.

Schaus, collector.

Type-specimen.—C&t. No. 16719, U.S.N.M.

Nearest to S. apicalis Busck, which species was also taken in

Panama, at Cabima, June.

STENOMA PHYTOPTERA, new species.

Second joint of labial palpi dark violaceous brown, strongly mixed

with light ochreous toward the tip; terminal joint light yellow, with

dark violaceous brown base and annulation before the tip. Face

light straw yellow. Head dark ochreous mixed with brown. Thorax

dark violaceous brown with posterior lobe leaf green. Forewing

dark violaceous brown, irregularly mottled with leaf-green scales, a

large blotch of which is found just before the middle of dorsum,

followed by a black dot on the fold; at the end of the cell is a short,

transverse, black Une; on the middle of the edge is a large showy

dark velvety brown spot with a pure white center and with deep

black shadings in front, and with four or five black dashes toward

the margin; cilia dark brown with small equidistant pencils of

light ochreous. Hindwings blackish fuscous. Abdomen blackish

brown; underside mLxed with ochreous. Legs blackish brown;

tarsi with narrow ochreous annulations.

Alar expanse.—25-27 mm.
Habitat.—Trinidad River, Panama, March.

Type-specimen.—Cat. No. 16720, U.S.N.M.

I also have this showy species from Sixola River, Costa Rica,

W. Schaus, collector. Though of quite different ornamentation, it

falls in the same group as the preceding species.
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STENOMA FUMIPENNIS, new species.

Labial palpi dark gray; inner side of second joint, base and extreme

tip of terminal joint white. Lower face white; upper face, head,

and thorax dark gray with a greenish and violet metallic sheen.

Forewings dark gray; a small, triangular, whitish ochreous spot

just before the middle of costa is bordered by two ill-defined, dark

green, metallic spots; dorsal part of the wing below the fold strongly

suffused with dark green metallic scales; at the end of the cell is a

whitish ochreous, ill-defined cloud Avith a small green center, from

which a metallic green spur runs down to the end of the fold; at

apical third and just before terminal edge are two faint, whitish

lines across the wing; the dark space between these lines is strongly

suffused with green metallic scales; the entire wing when looked

at toward the light is brilliant iridescent green, while away from

the light the gray appears dull and the green appears blackish;

cilia dark gray. Hindwing blackish fuscous. Abdomen blackish

fuscous with two, lateral, whitish, longitudinal streaks. Legs silvery

white on their inner sides; dark gray exteriorly.

Alar expanse.—22-25 mm.
Habitat.—Alhajuela and Trinidad Kiver, Panama, March.

In the United States National Museum are specimens also from

St. Jean, French Guiana, Sixola River, Costa Rica, and Aroa, Vene-

zuela, W. Schaus, collector.

Type-specimen.—Cat. No. 16725, U.S.N.M.

A brilhant iridescent form allied to the foregoing species.

STENOMA BASILARIS, new species.

Labial palpi dark olive brown with apex of second joint and a

thin streak on inner side of both joints white. Lower face white,

upper face and head dark gray. Thorax dark gray with blacldsh

patagina. Forewings white, overlaid with dark and light gray on
dorsal half, costal half mostly white; base of costal edge and a short

streak at costal fourth black; a small black streak on costa at apical

third; a prominent, oval, black spot at the end of the cell, followed

by a very irregular and inconspicuous, blackish, zigzag line across

the wing; at apical fourth is a narrow white transverse fascia; around

apical and terminal edges a marginal series of blackish brown dots;

cilia dirty white. Hindwings light fuscous with the apical cilia

white. Abdomen light fuscous with the white underside and light

yellow anal tuft. Legs white sprinkled exteriorly with light brown
scales.

Alar expanse.—16-18 mm.
Hahitat.—Alhajuela, Porto Bello, and Trinidad River, Panama,

March, April.
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Type-specimen.—Cat. No. 16721, U.S.N.M.

A well-marked species of the Schlaegeri group, recognizable by its

prominent black discal spot and the black inner angle of the fore-

wing.
STENOMA DISCALIS, new species.

Labial palpi blackish fuscous with whitish inner surface. Face
dark fuscous with lower edge white. Head yellowish white. Thorax
yellowish whito, central part shaded with fuscous, anal lobe dark

fuscous; patagina yellowish white. Forewing yellowish white with

dorsal half suffused with light gray; a small, blackish costal spot at

basal fourth; another at apical fourth, and one at apex; a small

dark brown spot at basal fourth of dorsum; cilia yellowish white.

Hindwings light fuscous with yellowish white ciUa and in the males

with a white hairpencil at base of costa. Abdomen fuscous with

white underside and yellowish anal tuft. Legs white with dusky
tarsi; anterior tibiae and tarsi black in front.

Alar expanse.—20 mm.
Habitat.—^Trinidad River, Panama, March.

Type-specimen.—CAt. No. 16722, U.S.N.M.
Closely related to S. hasilaris, but slightly larger and ^vithout the

discal and dorsal black spots.

STENOMA MITRATELLA, new species.

Second joint of labial palpi light ochreous brown exteriorly, black-

ish at base; inner side white; terminal joint white, faintly sprinkled

with light brown. Face and head pure white. Thorax dark fuscous

with bluish black anal lobe; patagina Hght ochreous fuscous.

Forewings white, heavily overlaid with light ochreous fuscous

except on costal part, which is pure white, and an ill-defined streak

from base along the lower edge of the cell, where the white scales

predominate; at the end of the cell is a short, transverse, blackish-

brown streak; from apical third of costa runs an outwardly curved,

dark fuscous, ill-defined line across the wing; at basal third of dorsal

edge is a conspicuous tuft of light ochreous brown, raised scales;

cilia Hght fuscous. Hindwing light fuscous with whitish top and
apical cilia. Abdomen light fuscous above, underside white. Legs

white with tarsi and anterior tibiae brown.

Alar expanse.—23 mm.
Habitat.—Porto Bello, Panama, April.

Type-specimen.—Q&i. No. 16723, U.S.N.M.

Easily recognized in the Antxotricha gi'oup by the ochreous brown
dorsal tuft.
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STENOMA PLUMOSA, new species.

Labial palpi yellowish white; second joint externally barred with

light yellow and blacldsh brown; terminal joint with extreme base

and a broad annulation before the tip blackish brown. Face light

yellowish fuscous. Head and thorax light yellowish brown. Fore-

wing yellomsh brown with violaecous sheen; a dark brown hne from

base along base of dorsum, another similarly colored, zigzag lino

obUquely across the cell to the middle of dorsum; a dark brown,

nearly straight, Une from middle of costa at tornus and an outwardly

curved, dark brown Hne from apical fourth to tornus; a marginal

series of black dots around apex; cilia light ochreous; the male

has a costal fold, from which expands a large heavy tuft of stiff, light

ochreous hairs, half as long as the forewings. Hindwing light yellow

fuscous, in the male with a light yellow costal hair pencil. Abdomen
dark fuscous. Legs yellowish white.

Alar expanse.—15 mm.
Habitat.—Trinidad Kiver, Panama, March.

Ty2ye-specimen.—Cat. No. 16724, U.S.N.M.

Superficially mistakable for the somewhat smaller Zetesima lasia

Walsingham, which also has a costal fold and tuft on the forewing,

but the present species has normal Stenoma venation.

STENOMA STRIATELLA, new species.

Labial palpi wliite; second joint shaded with dark fuscous exter-

nally toward base; terminal jomt dusky toward the tip. Face

pure white, silvery. Head white with center of tuft gray. Antennae

dark fuscous with white base. Thorax dark brownish gray with

whitish patagina and posterior tip. Forewings wliite; the dorsal

two-thirds heavily overlaid with dark gray and sprinkled with darker,

blackish brown, short, longitudinal dashes, of wliich a few also occur

in the pure white costal third; three short, outwardly obhque, dark
brown costal streaks, one at basal fourth, one on the middle of costa,

and one at apical fifth; a submarginal series of black streaks around
apical and terminal edge; cUia white. Hindwings dark fuscous

mth lighter cilia. Abdomen dark fuscous with lighter whitish under-

side and anal tuft. Legs white with dusky tarsi.-

Altar expanse.—14-16 mm.
Hahitat.—^Trinidad River and AUiajuela, Panama, March, April.

Type-specimen.—Cat. No. 16726, U.S.N.M.

STENOMA PALLULELLA, new species.

Labial palpi dark gray with inner side and tip of second joint

whitish. Lower face white, upper face dark gray. Head and thorax

dark brownish fuscous. Forewing with a large, blackish brown, basal

area, reaching to basal third of costa and to the middle of dorsum;
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this space is liberally sprinkled with golden ochreous scales, especially

on the two marguis, and with scattered white scales; on the dorsal

side this space is continued into a lighter dark gray space on the

middle of dorsum; a large quadrangular space on the middle of costa

and reaching down to the middle of the cell milky white, with a white

ill-defined spur down to basal fourth of dorsum; in tliis white space is

a black transverse spot at the end of the cell and an indistinct, black,

zigzag hne in the outer part; apical third of the wing blackish brown
wdth a diffused line of white across the wing and with a series of white

terminal dots; ciHa dark brown. Hindwing blackish brown with

white costal area and in the male with a wliite costal hair pencil.

Abdomep blackish fuscous with ochreous anal tuft. Legs light gray

externally, white on the inner side ; tarsi golden on the underside.

Alar expanse.—20-22 mm.
Habitat.—Trinidad River, Panama, March. Also a specimen from

Turrialba, Costa Rica, W. Schaus, collector.

Tyije-specimen.—Cat. No. 16727, U.S.N.M.

A very dark species of the Antaeotriclia group, distinguished by the

very dark liindwing and the white costal hair pencil in the male.

STENOMA CARBONIFER, new species.

Second joint of labial palpi rich dark brown exteriorly, whitish on
the inner side and at tip ; terminal joint white. Face and head milky

white. Anterior edge of thorax and base of patagina white ; tip of pata-

gina and the larger posterior part of thorax black, with a bluish metallic

sheen. Forewing Ught ochreous clouded with brown, with a large,

dorsal, evenly rounded patch of black scales, at base of which some
are more or less erect; above and bordering tliis black space is a small

patch of brown scales; tliree dark brown costal spots, one at basal

third, one on the middle, and one at apical fourth, from the latter

starts an indistinct, outwardly curved, row of small brown dots across

the wing to termen; a faint row of brown marginal dots along ter-

minal edge; a small black dot at the end of the cell; cilia dark

fuscous. Hindwings light yellowish fuscous with yellowish ciUa.

Abdomen dark fuscous above; underside Hght ochreous. Legs

whitish ochreous; forelegs with dark fuscous outer side of tibiae and
tarsi.

Alar expanse.—19-23 mm.
Habitat.—Porto Bello, and Corozal, Panama. Specimens also

from St. Jean, French Guiana, and from Tuis, Costa Rica, W. Schaus,

collector.

Type-specimen.—Cfit. No. 16728, U.S.N.M.

Intermediate between the foregoing Antaeotriclia group and the

genus Gonioterma, in wing form and coloration. Vein 8 of forewing

to apex.
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STENOMA MARGINATA, new species.

Labial palpi bright ochreous; second joint shaded with dark fuscous

exteriorly; termmal joint with base and an annulation above the

middle dark fuscous. Face light golden yellow. Head, anterior part

of thorax and patagina, and costal edge of the forewings bright

ochreous; thorax and patagina otherwise dark purplish brown. Fore-

wings elongate ovate; apex and termen rounded, purplish brown, with
a black dot at the end of the cell, another on the middle of the fold,

and a marginal series of black dots around the apical and termmal
edges; cilia ochreous fuscous. Hmdwmgs dark purplish fuscous with

the costal part, which is covered by the forewmgs, white. Abdomen
dark purplish brown above, with light ochreous underside. Legs
light ochreous, barred, and annulated with dark fuscous.

Alar expanse.—16 mm.
Ealitat—Cabima and Trinidad River, Panama, March and May.
Type-specimen.—Cat. No. 16729, U.S.N.M.

Very similar in color and ornamentation to the somewhat smaller

Cryptolechia epidesma Walsmgham.

STENOMA SIMPLEX, new species.

Second jomt of labial palpi white, shaded with dark fuscous exteri-

orly and with a dark spot on the mner side near apex; termmal joint

dark fuscous, with posterior edge white. Face white. Head and
thorax dark violaceous brown. Forewing dark brown, nearly black,

with a violaceous sheen; extreme costal edge narrowly white; a thin,

white, broken, zigzag line across the wmg from the middle of costa

over the end of the cell to apical third of dorsum, but not quite reach-

ing the dorsal edge; a small white spot with a black center at apex; a
faint row of small white dots along terminal edge; upper part of cilia

around apex white, lower part blackish brown. Hindwing blackish

browTi, with apical cilia whitish. Legs dark brown externally, pure
silvery white on the inner side. Underside of body white.

Alar expanse.—14-15 mm.
Hahitat.—Trinidad River, Panama, June.

Type-specimen.—C&t. No. 16738, U.S.N.M.
Very close to S. menestella Walsingham, S. jiliferella Walker, and

S. niviliturella Walker, but somewhat larger than any of these, nearer
in size to the also closely allied S. ocJiropa Walsingham.

STENOMA MINOR, new species.

Labial palpi silvery white, shaded externally with blackish fuscous.

Face pure silvery white. Head blackish brown. Thorax blacldsh

brown, with a bluish metallic sheen. Forewings dark purplish brown,
with strong metallic reflections; costal edge at apical fourth touched
with white; cilia light straw yellow, with a basal series of dark brown

34843°—Proc.N.M.vol.47—14 4
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spots. Hindwing dark brown. Abdomen above dark purplish

brown, with gray anal tuft and silvery white underside. Legs silvery

white.

Alar expanse.—8 mm.
Habitat.—^Trinidad River and Porto BeUo, Panama, ^larch and

May.
Type-specimen.—Csii. No. 16730, U.S.N.M.

Reminding superficially very much of our North American species

of Menesta. The type of this species has vem 2 and 3 in the forewing

short stalked.
STENOMA LEUCOTHEA, new species.

Labial palpi pale rosy ochreous on the inner side, brown on the

outer side. Face and head rosy ochreous. Thorax rosy ochreous,

with a central and posterior ridge of raised reddish brown scales.

Forewings pale ochreous gray; costal edge narrowly bright terra

cotta; dorsal edge narrowly bright ochreous brown; a large, oval,

light yellow spot at the end of the cell, edged posteriorly with dark

ochreous; an outwardly curved transverse row of small blackish

brown dots from apical third of costa across the wing; a similar,

parallel, but fainter and not so complete, row of dark-bro^vn scales

from the middle of costa touches the yellow spot; a still fainter and

less complete line of dots at basal third; cilia rosy ochreous. Hind-

wings light ochreous fuscous. Abdomen light fuscous above, pale

yellow on the underside. Legs light ochreous, with dusky tarsi.

Alar expanse.—20 mm.
Habitat.—^Trinidad River, Panama, March.

Type-specimen.—C&t. No. 16735, U.S.N.:M.

A very delicately tinted species, readily recognized by the darker,

bright-colored edges of the forewings.

STENOMA BOVINELLA, new species.

Second joint of labial palpi light rose colored on the inner side,

ochreous brown exteriorly; terminal joint light ochreous brown.

Lower face white; upper face light ochreous brown. Head reddish

brown. Thorax light brown. Forewings light brown with costal

edge narrowly vivid brick red; from the middle of costa to basal

angle of dorsum runs a darker, blackish brown, nearly straight line;

from apical fourth of costa to apical fourth of dorsum runs an out-

wardly evenly curved, blackish brown line; at the end of the cell is a

circlet of blackish brown scales, enclosing a brown area, which is

slightly lighter than the rest of the wing; a few scattered blackish

brown scales on all parts of the wing; cilia light rose colored. Hind-

wings light ochreous with the cilia touched with rose at the apex.

Abdomen light brown above; light ochreous on the underside. Legs

light ochreous with tarsi light brown externally.
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Alar expanse.—19 mm.
Habitat.—Paraiso and Corozai, Panama, June.

Type-specimen.—Cut. No. 16736, U.S.N.M.

This species may be placed next to the S. fristrigata Zeller group,

from which it differs in the smaller size and the inwardly directed

dark line on forewings.

STENOMA AFFIRMATELLA, new species.

Labial palpi light bluish gray; second joint blackish brown exte-

riorly; terminal joint with a blackish brown longitudinal line in front.

Face dark lead colored. Head light, whitish gray, loose scaled.

Thorax dark bluish gray. Forewings light bluish gray; the ground

color is really dirty white but is so evenly and closely overlaid with

bluish fuscous scales as to give the impression of an even color to the

naked eye; three complete, broad, blackish fuscous lines run obliquely

across the wing, the first from basal fourth of costa to the middle of

dorsum, the second from the middle of costa to just before tornus;

these two are tolerably straight and nearly parallel; the third line

runs from apical fourth of costa to tornus and is outwardly curved

and sinuated; a series of small, black, equidistant marginal dots

around apex and termen ; cilia light gray. Hindwing light ochreous

fuscous. Abdomen dark fuscous above, silvery white on the under-

side. Legs white, barred exteriorly with dark fuscous.

Alar expanse.—19 mm.
Habitat.—Paraiso, Panama, June.

Type-specimen.—Qo^t. No. 16737, U.S.N.M.

AlUed to S. liniella Busck, but much smaller and lighter in color.

Genus GONIOTERMA Walsingham

Type.—Gonioterma burmanniana Cramer.

GONIOTERMA IMPRESSELLA, new species.

Labial palpi dark brown on the outer side; inner side and terminal

joint reddish ochreous. Antennae dark olive brown. Face dark

brown; head and patagina light reddish brown; thorax dark blackish

brown. Forewings with costa nearly straight; apex pronounced but

rounded; termen perpendicular; tornus pronounced; dorsum slightly

concave; Kght reddish brown with a violet tinge, shaded with rich

dark brown; at the base of costa is a large dark brown area reaching

down to the fold; from basal third of costa runs an oblique dark

brown line across the wing to apical third of dorsum, edged basally

with ochreous scales; at the end of the cell is a short, perpendicular,

brown streak; outer half of costal area dark brown; from just before

apex runs a dark brown line across the wing, nearly meeting the other

crossline at right angles on dorsal edge; cilia reddish ochreous with
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dark brown basal lino. Hindwing bright golden ochreous with a

reddish tinge toward apex. Abdomen light ochreous with light red

tip. Legs light ochreous ; tarsi dark brown.

Alar expanse.—21-25 mm.
Habitat.—Cabima and Trinidad River, Panama, May.

In the United States National Museum is also a specimen from

St. Jean, Maroni, French Guiana, W. Schaus, collector.

Type-specimen.—Cdit. No. 16739, U.S.N.M.

A very showy species when fresh; rubbed specimens lose much of

the brilUancy and appear simply brown with a darker brown cross-

line and with light yellow hindwings.

GONIOTERMA GERDA, new species.

Labial palpi light clay j^ellow, with exterior side of second joint

blackish brown. Face and head light clay yellow. Thorax light

yellowish brown. Forewing light yellowish brown with costal and

terminal edges narrowly light yellow; on the middle of the fold is a

small black dot; at the end of the cell is a similar black dot; from

apical fourth of costa runs a faint darker brown Hno across the wing

to dorsum; this line is sharply inwardly bent just below costa,

thence evenly outwardly curved, termmating just before the begin-

ning of the ciha; ciha dark yellowish fuscous. Hindwing yellowish

fuscous with narrow yellow edge and light yellowish cilia. Abdomen
light yellowish brown with whitish yellow underside. Legs yellow,

anterior tibi?e and tarsi marked with blackish brown; posterior tarsi

light brown.

Alar expanse.—29 mm.
Habitat.—Porto Bello, Panama, April.

Type-specimen.—C2Lt. No. 16740, U.S.N.M.

Very close to S. emma Busck, slightly larger and with more rounded

terminal edge in the forewing; at once distinguished from this species

by the lighter hindwing and the absence of the costal spot on the

forewings.
GONIOTERMA MINNA, new species.

Second joint of labial palpi bluish white on the inner side, light

golden brown in front and dark brown exteriorly; terminal joint white.

Lower face light violaceous; upper face uidescent white. Head and

thorax light purplish brown. Forewuig light purplish fuscous;

extreme costal edge golden yellow; two triangular dark purple costal

spots, one on the middle of costa, one somewhat larger at apical fourth

extended nearly to apex; just before apex a small, bright ochreous

spot; from the two costal spots run very faint, outwardly strongly

angulated Imes of dark purple dots across the wing; a faint dark

streak also from basal third of costa; base of costa slightly darker; a

faint dark purple first and second discal dot; from the base of dorsal



NO. 204?.. KEW MICROLEPIDOPTERA FROM PANAMA—BU8CK. 53

edge runs a slightly curved dark piu'plish brown streak longitudinally

across the fold and terminatmg just below the second discal spot at the

end of the cell ; termmal edge dark brown ; cilia dark purple. Hind-

wing dark golden fuscous with yellowish piu-ple cilia; the males have

a strong yellowkh costal tuft of long sense hau*s from base of the hmd-
wings. Abdomen fuscous with lighter underside. Legs light ochre-

ous with darker brown tarsi.

Alar expanse.—22-23 nmi.

Habitat.—Porto Bello and Alhajuela, Panama, March.

Type-specimen.—Cat. No. 16741, U.S.N.M.

Differs from all species in this genus known to me by the longitudinal

dark streak from base of dorsal edge to the end of the cell.

GONIOTERMA CORA, new species.

Labial palpi dark bluish brown with base and inner side whitish.

Lower edge of the face and the tongue silvery white; upper face, head,

and thorax dark brown. Forewings dark brown with a j^urplish sheen

and with indistinct, darker blackish brown markmgs; from the black-

ish brown costal edge run three thin, irregular, zigzag Imes of the

same color across the wing; one from basal third of costa to middle of

dorsum, one from middle of costa to apical thkd of dorsum, and one
from apical third of costa to tornus; a very faint row of small blackish

brown dots along termen; cUia dark purplish brown. Hindwing
dark fuscous. Abdomen dark brown above, light ochreous on the

underside. Legs silvery ochreous, shaded with dark brown exte-

riorly.

Alar expanse.—22 mm.
Ilahitat.—Trinidad River, Alhajuela and Porto Bello, Panama,

AprO, May.
Type-specimen.—Cat. No. 16742, U.S.N.M.
Nearest to the foregoing species but with darker head and without

any costal spot or longitudinal line.

FamHy SPARGANOTHID^.

Genus HOMONA Walker.

Type.—Homona coffearia Nietner.

HOMONA AQUILA, new species.

Male.—Labial palpi saffron j-ellow. Face and head bright saffron.

Thorax brownish ochreous. Forewings arched at base; costa de-
pressed beyond the middle; termen sinuate below apex; basal thhd
light ochreous, reticulated with brown lines; rest of the wing, except
a small ochi'eous, reticulated area on termen, suffused with dark
brown, in which two irregular, outwardly curved, darker brown
fasciae are barely discernible, one from just before middle of costa,
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the other from apical fifth; entire wing sparsely speckled wdth small

black atoms tending to form transverse striation; cilia concolorous

with the dark browii part of the wing. Ilindwmg dark brownish fus-

cous, much darker than the forewings, with apex and terminal edge

broadly mottled with browTi and black. Underside of both wings

light ochreous, mottled with dark fuscous, transverse striation.

Abdomen dark fuscous above, underside light ochreous with a longi-

tudinal row of three deep black spots; male genital tufts blackish

fuscous.

Alar expanse.—34 mm.
Eahitat.—Cabima, Panama, May.
Type-specimen.—Cat. No. 16743, U.S.N.M.

Very similar in wingshape and ornamentation to Homona sehasta,

Walsingham, but somewhat larger and distinguished from all described

species in the genus by the very dark hindwings and abdomen. The

longitudmal row of black spots on the underside of the abdomen is

common to all the species of the genus known to me.

HOMONA CONSOBRINA, new species.

Female.—Labial palpi light saffron yellow mottled with dark red.

Face and head light ochreous with a dark red, transverse line below the

antennae ; collar reddish brown. Thorax and patagina hght violaceous

brown. Forewing with base of costa strongly arched and middle of

costa depressed; apex prominent; termen strongly sinuated below

apex and strongly convex on the lower part; light brown, clouded

wdth darker brown and evenly sprinkled with blackish brown dots,

which tend toward transverse striation ; costal edge from before mid-

dle to apex broadly wliite, which color gradually mixes with the brown

color of the wing; base of costal edge narrowly dark reddish brown;

cilia dark mahogany brown strongly contrasting mth the lighter

brown scaling. Hindwings reddish brown, mth white costal area and

with faint, blackish brown, irregular, transverse spots. Underside of

forewing reddish brown with apical part lighter ochreous, and sprin-

kled with brown, transverse striation. Underside of hindwing light

oclireous with brown, transverse striations; tliree round black dots in

a longitudinal row between veins 5 and 6 and scattered black dots at

the base of the light ochreous ciha. Abdomen light brown ; underside

ochreous with the usual row of black spots; terminal joint on the un-

derside with a large cushion of peculiar, erect, thickened scales, such

as are found in the females of all the American species. Legs ochre-

ous; tarsi marked with dark brown.

Alar expanse.—32 mm.
Habitat.—Porto Bello, Panama, May.
Type-specimen.—Qui. No. 16744, U.S.N.M.
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Closely allied to H. patulana Walker, but somewhat larger and

darker and at once separated by the dark hindwings, which, however,

are not as dark as those of //. aquila Busck.

Family HEMEROPHILID^.

Genus HEMEROPHILA Hubner.

Type.—HemeropMla alhertiana Stoll.

HEMEROPHILA LACINIOSELLA, new species.

Labial palpi golden fuscous. Face and head dark purplish brown,

Antennge dark brown dotted on the upper side with silvery wliite.

Thorax dark brown, finely sprinkled with ochreous white atoms.

Forewings dark brown, finely but irregularly mottled with ochreous

white dots; on the outer half sparsely sprinkled with single black

scales; just before the middle is a transverse, slightly convex fascia,

reddish brown on its costal half, dark brown on its dorsal haK; apical

corner of the wing bright golden yellow, with extreme apical and ter-

nunal edge deep black and with metalUc blue angulated line, parallel

with the edge; tliis angulated hue is bordered on the mner side by a

similarly angulated black line; all these markings cover only the

upper two-thirds of termen; cHia coppery fuscous with strong me-

tallic reflections, Hindwings and cilia dull dark brown with a whit-

ish marginal hne. Abdomen dark brown with broad, transverse, sil-

very white bands on the underside. Legs dark brown with broad

silvery white annulations.

Alar expanse.—14 mm.
Eahitat.—Trinidad River, Panama, March.

Type-specimen.—Csit. No. 16756, U.S.N.M.

Near to H. contrariana Walker, but without the golden yellow, zig-

zag line on outer half of the forewing and differing also in the more
elaborately ornamented apical corner.

HEMEROPHILA MERATELLA, new species.

Labial palpi whitish with dusky tip. Face and head dark brown.

Antennae blackish brown with silvery annulations. Thorax dark

brown with two broad, lateral, whitish brown streaks. Forewings

with pointed, shghtly produced apex; dark brown, finely sprinkled

with ocln-eous wliite atoms; a broad, unsprinkled, reddish brown
fascia just before the middle; the outer edge of this fascia is shghtly

convex and is well defined by the more condensed wliite dusting out-

side; the inner edge is not so clearly defined, the white dusting en-

croaching somewhat upon the fascia; beyond the fascia the ground

color of the wing becomes more purpUsh; before apex is a large,

round, reddish-ochreous spot, traversed longitudinally on its lower

haK by a pointed and uneven purplish prominence from the gi'ound-
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color; extreme terminal edge deep black; inside of tliis is a broad,

marginal, oclireous streak, wliich is bent at the apex and continued

along outer fifth of costal edge; the ochreous line is edged interiorly

by a thin, bluish silvery Hne, which is in turn broadly edged by black

on its inner side; ciha bluish fuscous, with strong metalUc reflections.

Hmdwing with apex unusually sharply pointed and prominent; clear,

light reddish ochreous with extreme base and a small, ill-defined spot

on the middle of termen dark fuscous; ciha dark fuscous, with metal-

lic sheen. Abdomen brown, underside transversely banded with sil-

very white ; underside of body silvery white. Legs silvery white, with

broad, dark brown bars on the outer side.

Alar expanse.-—15 mm.
Habitat.—Trinidad River, Panama, March.

Ty'pe-S'pecimen.—Q2ii. No. 16757, U.S.N.M.

Forewing very similar in color and pattern to those of H. contrariana

Walker, but the bright ochreous hindwing places the species near to

H. Jiuituinalis Cramer (imlsana Walker).

Genus JONACA Walker.

Type.—Jonaca compulsana Walker.

Though Walker's generic descriptions are entirely inadequate for

present day requirements and though my generic notes on the type

of his genus Jonaca, made several years ago, are unfortunately not full

enough for absolute determination, I feel reasonably safe in applying

this name to the following species, which has the general habitus of

the type of the genus. Below are given the generic characters of the

present species, which I believe also apply to the type of the genus,

J. compulsana Walker; a cursory examination of the type of this

species in the British Museum will easily determine this. Labial

palpi curved, ascending, hardly reaching vertex; second joint some-

what thickened with appressed scales; terminal joint short, bluntly

pointed. Face, head, and thorax smooth. Antennse short, stout,

simple. Forewing with costa nearly straight, shghtly deflected

from apical third; apex blunt; termen rounded; tornus rounded;

dorsum straight; ciha short; 12 veins, all separate; 2 from near

end of cell; 3, 4, 5, equidistant, approximate from end of cell; 7 to

termen; 11 from the middle of the cell; no secondary cell; Ih furcate

at base. Hindwing broader than the foremng, roughly triangular

with rounded apex; 8 veins; 3 and 4 connate; 5, 6, and 7 parallel.

Posterior tibiae with short tufts of hair above the spurs. Body

stout.

AUied to Bliobonda Walker, which differs in having an internal

vein in the cell, vein 11 from near the base and vein 2 from near the

middle of the cell.
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JONACA OLIVACEA, new species.

Second joint of labial palpi ochreous white, with a broad blackish

brown band just before the apex; terminal joint with the extreme
tip ochreous white. Face blacldsh brown, with a few scattered

ochreous scales. Head and thorax dark olive brown; patagina ohve,

with whitish tips. Basal fourth of forewing greenish brown; the rest

of the wing is deep blackish brown, nearly black except for a large,

light ochreous, costal spot at apical third and a similar, duller, oppo-
site dorsal spot, which, together form a nearly complete, broad, light

fascia across the wing; this light fascia is poorly defined outwardly,

and the light color is somewhat diffused over the apical part of the

wing, which is otherwise blacldsh brown; cilia blackish brown. Hind-
wing deep blackish brown, nearly black, with a largo spot on the

upper part of the cell ochreous white, a small spot following this

golden ochreous, and with costal area white; the short cilia is pure
white. Underside of forewings black, w^th a large golden yellow

spot on the base of the apical veins; underside of the hindwings black,

a large y3llow costal spot at apical third and with the white semi-

transparent spot of the upper side showing through. Abdomen
above black, each segment posteriorly edged with white; last segment
all black; underside of body ochreous white, slightly sprinkled with
black scales. Legs whitish ochreous, broadly barred with black exte-

riorly; tarsal joint black with narrow golden annulations.

Alar expanse.—15-18 mm.
Habitat.—Cabima, Trinidad River, La Chorrera, and Taboga Is-

land, Panama, January to June.

Type-specimen.—Csit. No. 16758, U.S.N.M.

Genus TORTYRA VS^alker.

Type.—Tortyra spectabilis Walker.

TORTYRA CUPRINELLA, new species.

Second joint of labial palpi violaceous silvery; terminal joint dark
purple. Face violaceous silvery. Head dark metalHc blue. An-
tennae with the thickened basal part deep blue, a white annulation
beyond it and tips gray. Thorax and patagina light bluish gray;
thorax with two, dark purplish brown, lateral streaks. Extreme base
of forewings silvery, followed by a short, obhque, blackish brown,
costal streak and a similar, dorsal streak; basal two-thirds of the fore-

wings dark brown, finely and evenly stippled with white dots, with
the effect of a fine, white, transverse gi-ain; at basal third is a trans-

verse, bluish silvery fascia, of even width throughout, but slightly

convex and broadly edged with blackish brown; terminal third of

the wing strongly metallic, dark coppery with violet and blue reflec-

tions; the limit between this part and the basal grained part of the
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w-ing is oblique and rather sharply drawn from apical fourth of costal

to shortly after the middle of dorsum; costal edge from apical third

to apex dark greenish brown, unmottled; cilia light violaceous fus-

cous, with strong, iridescent, metallic luster. Hindwings dark olive

brown, with light violaceous, iridescent cilia. Abdomen dark olive

brown; underside of body silvery brown. Legs light violaceous

brown, barred with dark brown; first tareal joints with large white

spots above.

Alar expanse.—14-15 mm.
Habitat.—Cabima and Porto Bello, Panama, March and June.

Type-specimen.—Ca,t. No. 16759, U.S.N.M.

This species is close to T. Julgens Feldcr and Kogenhofer, but

differs in the two-colored thorax, the black basal streaks, the absence

of metallic purple on basal thhd of the wing and the much lighter

silvery fasciae.
TORTYRA FERRATELLA, new species.

Labial palpi whitish gray. Face iridescent, bluish silvery. Head
deep metallic green. Antennae with thickened basal two-thirds deep

metallic blue; a broad white annulation at apical third; tip dark

brown. Thorax light silvery fuscous with two, broad, dark blue, lateral

streaks. Forewings with the dark brown ground color irroratcd and

obscured by closely set whitish ochi-eous stippling, which forms fine

transverse lines; just before the middle of the wing is a broad fascia

of light steel colored scales, not very different from the stippling on

both sides except in their luster; the fascia is markedly broader on

the dorsal side than on the costal side and is edged wdth two, broad,

blackish brown, transverse lines of which the outer is the broadest and

nearly straight, v/hile the basal one is irregularly undulating and as a

whole slightly convex; across the base of the wing runs an oblique,

interrupted, dark brown streak, and extreme base of costal edge is

black; terminal part of the wing dark metallic blue, irrorated with

gold and with a broad, golden, longitudmal streak at tornus; in the

outer part of the whitish stippled part of the wing run several, spread-

ing, longitudinal, deep black lines, mainly along the veins; apical

fourth of costa dark umnottled brown; cilia dark brown with strong

ferruginous sheen. Hindwing dark purplish brown with light steel

colored cilia. Abdomen dark silvery fuscous. Underside of entire

body silvery white. Legs silvery white with blackish brown bars and

last tarsal jomts blackish brown.

Alar expanse.—15 mm.
Habitat.—Paraiso, Panama, January.

Type-specimen.—C&t. No. 16760, U.S.N.M.

Belongs to the group of auriferalis Walker and spectahilis Walker,

but differs from both by the black longitudinal striation, as well as

by the more subdued coloration, especially of the fasciae.
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Genus PORPE Hlibner.

Type.—Porpe hjerkandreUa Thimberg.

PORPE LAMELLA, new species.

Tuft on second joint of labial palpi black with base and a ring near
apex light ochreous; terminal joint light oclireous with a broad,
longitudmal, black streak in front. Face light oclireous. Head
blackish brown with a central and two lateral, longitudinal, light red
stripes. Forewings blackish brown on basal half, light reddish brown
on outer half; in the black basal half are tliree longitudinal red lines,

one on the middle of the wing from base to basal third, one above
and one below tliis, beginnmg a little farther out and reaching to the
reddish brown apical area; there are, besides, in the reddish black
area one red, outwardly oblique, costal streak near base and two
bluish metallic, outwardly oblique, costal streaks farther out, ^dth a
small red dash between them; also one large, outwardly oblique,

bluish metallic dorsal streak reaching from the middle of dorsum to

the end of the cell, where it is edged exteriorly by a deep black spot
in the reddish apical area; in the apical part of the wing are three
dorsal and tliree costal bluish metallic streaks, all more or less bor-
dered wdth black; a black line along the termmal margin; cilia red-
dish brown. Hindwings blackish brown. Abdomen dark fuscous
with broad, transverse bands on the underside. Underside of body
and legs broadly, transversely banded with light reddish ochreous
and black.

Alar expanse.—12-15 mm.
Habitat.—Porto Bello, Panama, March.
Type-specimen.—Cat. No. 16761, U.S.N.M.
Differs in the longitudinal markings from other species of the genus,

of which it is otherwise typical, though rather narrow winged.

Genus USSARA Walker.

Type.— Ussara decoratella Walker.

USSARA EURYTHMIELLA. new species.

Second joint of labial palpi light yellow; terminal joint darker
golden yellow. Face and head light yellow. Thorax light yellow
with two broad, longitudinal, brown stripes uniting at the posterior
end; patagma brown with a light yellow basal stripe. Forewuigs
reddish brown with two prominent, light yellow, basal streaks; one
on the middle of the wing from base, slightly upwardly curved, ter-

mmatmg abruptly at basal third; the other, broader, on base of dorsal
edge also termmatmg abruptly at basal thhd; the two streaks are
nowhere connected; just before the middle of the wing is a straight,
perpendicular, bluish metallic fascia, followed by a short costal and a
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smaller dorsal light yellow dash; at the end of tlie cell is a short,

bluish metallic transverse streak broadly edged with black and above

it is a short, bluish metallic costal streak; beyond the end of the cell

is an oval black patch traversed by fine, longitudinal, white lines

and dashes ; two light yellow costal dashes just before and in the cilia,

preceded by small metallic spots; a broad, curved, interrupted, bluish

metallic band around the termen edged on both sides with black;

cilia light purplish with a yellow dash emphasizing the emargination

of the -vAing, Underside of forewing dark purplish brown with the

two apical yellow dashes equally prominent as on the underside.

Hindwings dark purplish brown with light purplish cilia. Abdomen

blackish brown with light yellow, transverse bands on the upper side.

Anterior legs concolorous with the palpi, golden yellow; posterior

legs light yellow with broad, blackish brown annulations.

Alar expanse.—10 mm.
Habitat.—Porto Bello, Panama, April.

Type-specimen.—Ciit. No. 16762, U.S.N .M.

Very similar to the type of the genus in color and pattern, but

smaller and differing in details, by the black, white-striped, oval patch

beyond the cell and by the two basal yellow streaks being separate.

USSARA EUMITRELLA, new species.

Labial palpi with terminal joint even more flattened than in the

other species of the genus; black, with two thin, longitudinal, yellow

stripes. Face and head black. Thorax black with a small yellow

dot at posterior tip. Forewings black on basal part and on a large

round area within tornus; elsewhere dark golden ochreous; the

black basal part covers about a third of the wing and contains at

basal fourth a large, light yellow, pointed, dorsal streak which reaches

beyond the middle of the wing; the reddish ochreous part of the

wing contains six small, bluish metallic, black edged, costal streaks,

one terminal metallic streak below apex and two larger, dorsal,

metallic streaks between and edging the two black fields; at the end

of the cell is a bluish metallic round spot; cilia blackish brown.

Hindwing blackish brown. Abdomen blackish brown with broad,

transverse, silvery white bands on the underside. Legs black with

narrow white annulations at the joints and with the outer spurs

white.

Alar expanse.—10.5 mm.
Ilahitat.—Porto Bello, Panama, March.

Type-specimen.—Cut. No. 16763, U.S.N.M.

Very close to Z7. repletana Walker, but differing in the large basal

black patch and the unmottled black tornal patch, as well as in the

coloration and size of terminal joint of the palpi.
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Genus MACHLOTICA Meyrick.

Type.— Machlotica chrysodeta Meyrick.

MACHLOTICA ATRACTIAS Meyrick.i

Second joint of labial palpi light yellow with two broad black

annulations; terminal joint longer than second, light yellow, with a

broad, longitudinal streak in front. Face and the head dark fuscous

with yellow edges. Thorax dark Durplish fuscous. Basal half of

forewing light yellow, streaked long.... inally and transversely with

purplish brown lines, forming a neat, checkered effect ; apical half of the

whig dark purplish fuscous with strong metallic, iridescent sheen;

three broad, evenly edged, violaceous metallic, costal streaks; two
short golden streaks just below apex; a termmal patch with two lon-

gitudinal, golden streaks intervein three longitudinal rows of small

round golden dots; cilia dark purple. Hindwings dark purplish

brown with silvery costal area below the forewings. Abdomen dark
purplish brown with golden underside. Legs dark purplish brown
with narrow, light yellow bars and tarsal annulations.

Alar expanse.—7 mm.
Habitat.—Bolivia, and Porto Bello, Panama, April.

A brilliant little moth, which I also have from Cordoba, Mexico,

February; F. Knab, collector; and from Peru.

Genus GLYPHIPTERYX Hubner.

Type.—GlypMpteryx lergstraesserella Fabricius.

GLYPmPTERYX PLENELLA, new species.

Labial palpi, face, head, and antennge black. Thorax black with
a central red spot

;
patagina black with red bases. Forewings deep

brick-red with the ground color largely obscured by the extensive,

metallic, greenish and black markings; extreme base and entire edge
of the wing narrowly black; a transverse, straight, metallic, black
bordered fascia across the middle of the wing; two costal and one
dorsal, greenish metallic, black bordered, nearly perpendicular spots

on basal half of the wing before the fascia; a strongly outwardly
curved, greenish metallic, costal streak at apical third, the black
border of which is continued into two black, longitudmal streaks,

toward but not reaching the terminal edge; a long, curved, greenish

metallic, black bordered streak from the end of the cell downward
and along the terminal edge to just below apex; within the curve of

this last streak are three longitudinal, parallel streaks with light

ochreous intervals; cilia blackish. Hindwings black with whitish

costal area; cilia black. Abdomen black. Underside of body and
the legs black.

» Trans. Entom. Soc. London, 1909, p. 38.
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Alar expanse.—Male: 21 mm.; female: 24 mm.
Habitat.—Porto Bello, Panama, Marcli.

Type-specimen.—CrI. No. 16765, U.S.N.M.

A perfect male and female of this gorgeous species taken while

they were flying in copulation in the bright sunshine at Santa Rosa

River, near Porto Bello; the species resembles a large Ileliodines.

Family ARRHENOPHANID^.

Only two genera are at present recognized as belonging to this

family. These may, according to Durrant, be separated as follows:

Forewings with veins 8 and 9 stalked, 10 ahsent = Arrhenoplianes

Walsingham.

Forewings with veins 9 and 10 stalked, 8 sepavatG == Cnissostages

Zeller.

Genus ARRHENOPHANES Walsingham.

Type.—ArrhenopJianes perspicilla Stoll.

ARRHENOPHANES PERSPICILLA Stoll.

Fhalaena Bomhyx perspicilla Stoll, Sup. Cramer's Pap. Exot., 1790, p. 74,

pi. 16, fig. 8.

Parathyris perspicilla Hubner, Verz. Schm., 1820, p. 158, sp. 1641.

Dasychira ? perspicilla Walker, Cat. Lep. Brit. Mus., vol. 7, 1856, p. 1740.

Parathyris ? perspicilla Kirby, Syn. Cat. Lep. Het., vol. 1, 1892, p. 853, sp. 13.

Parathyris perspicilla Busck, Smiths. Misc. Coll., vol. 59, 1912, pp. 4, 8-10, pi. 1.

Arrhenophanes perspicilla Walsingham, Biol. Cent.-Amer., vol. 4, 1912, p. 205,

pi. 7, fig. 7.

No additional material of this interesting species was obtained

since my note on it last year. It is recorded from French Guiana,

Para, Brazil, and from the Canal Zone, Panama. The larva is a

case maker and feeds in silk-lined galleries in Polyporus.

ARRHENOPHANES CHIQUITA, new species.

Male.—Labial palpi light ochreous, tinged with brown. Tongue

absent. Antennse finely ciliated throughout. Face and head

ochreous. Thorax ochreous, mixed with dark brown; posterior tuft

long and thm. Basal two-thirds of the forewings golden brown

suffused with dark burnt brown; an indistinct, oval, light ochreous

spot on the middle of the fold edged with black; a larger, quadrangular,

whitish ochreous spot at basal third of cost a; at the end of the cell an

indistinct group of black scales and base of costa darker than the rest of

the wing; apical thu-d of the wing, rather sharply separated from the

basal dark part, is covered with large, circular or oval, whitish,

semitransparent spots, with the narrow intervals light golden brown;

cilia white with a dark brown pencil at apex and with tornal part

blackish brown. Hindwings blackish brown with large, ochreous
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white, semitransparent spots; basal third whitish, a large, white spot

of kregular outline across the base of veins at the end of the cell and

two, small, round, white dots near tornus; also a larger white spot on

the middle of termen ; cilia blackish brown except for white tufts at

apex and on the middle of termen. Abdomen and legs golden yellow

;

claspers and uncus very long, nearly a third of the abdomen.

Alar expanse.—12 mm.
Habitat.—Cabima, Panama.
Type-specimen.—Qui. No. 16766, U.S.N.M.

Female.-—Not known but probably much larger. The species has

the venation of the present genus, but the wing ornamentation of

Cnissostages Zeller, which is not known to me except through descrip-

tions and figures. Mr. Durrant states that this latter genus has vein

9 and 10 in the forewing stalked with 8 free, and if this proves a

constant character it will amply separate the two genera, which, how-

ever, are closely related.

Cnissostages is also a fungus feeder, according Zeller, on Boletis

arhorum.
Family TINEID/E.

HARMACLONA, ne^A^ genus.

Type.—Harmaclona cossidella, new species.

Labial palpi recurved; second joint long and bushy, especially

laterally, reaching to middle of face; terminal joint very short and

blunt, erect. Antennae in the males very short, bipectinate; in the

females somewhat longer, but less than half the forewing; thickened

with scales; simple. Face and head clothed with erect scales, Fore-

wmgs long, narrow; costa and dorsum straight, parallel; apex bluntly

pointed, termen oblique; 12 veins; 2 from outer fifth of cell; 3 and 4

approximate from end of cell; 7 and 8 stalked, both to costa; 11 from

before middle of cell; internal veins prominent, one from between 10

and 11 to between 6 and 7, another from base to vein 5. Hindwings
broader than forewings; elongate; triangular; costa straight; termen

very oblique; apex bluntly pointed; 8 veins, all separate; 3 and 4

approximate from the corner of the cell; 5 and 6 somewhat approxi-

mate; 6 and 7 parallel, oblique; cross vein between 8 and the cell;

cilia short, scaling sparse; both wings being semitransparent. Pos-

terior tibiae with long loose hairs above.

The short, pectinated male antennas and the strong internal veins

as well as the robust body and the sparse scaling remind strongly

of the family Cossidae.

HARMACLONA COSSIDELLA, new species.

Labial palpi white, sprinkled with reddish brown. Face and head

reddish white sprinkled with brown. Antennae dark brown with

slight fugitive white scaling in the male. Thorax reddish white with
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a large, central, velvety brown patch and blackish browTi, posterior

tuft; patagina with a velvety brown spot at base. Forewings viola-

ceous white with strong iridescent reflections; sparsely scaled; semi-

transparent; dusted with light brown, each scale having a light

blown dot; along the veins, especially on dorsal half, are interrupted

lines of scattered black scales; near apex are three small costal and

three small dorsal blackish brown spots; cilia white, sprinkled with

black. Hindwings hyaluie, bluish, iridescent with darker veins and

yellowish white cilia. Abdomen long and robust, sparsely clothed

above with rusty brown, below with rusty white scales; anal tuft

yellowish. Legs white sprinkled with brown and with broAvn tarsal

joints.

Alar expanse.—22-42 mm.
Habitat.—Cabima, Porto Bello, and Alhajuela, Panama, April to

October.

Type specimen.—Cat. No. 16767, U.S.N.M.

The United States National Museum possesses a large series of this

singular species from Orizaba and Jalapa, Mexico, Sixola River and

Juan Vinas, Costa Rica, W. Schaus, collector, and from Misantla,

Mexico, R. MuUer, collector.

Genus AMYDRIA Clemens.

Type.—Amydria effrenatella Clemens.

AMYDRIA UMBRATICELLA, new species.

Brush on second joint of labial palpi dark brow^l mottled with

black; terminal jomt brown with two, ill-defined and indistinct, black

annulations. Face light ochreous. Head somewhat darker ochreous.

Thorax black. Forewing light ochreous suffused with brown and

black; entire costal edge broadly black; a round black dot at the end

of the cell; the area between this dot and tornus strongly mottled

with black and dark brown; a small black dot at the base of dorsal

edge; entire wmg irregularly sprinkled with single black and brown

scales; cilia light ochreous mottled irregularly with black. Hind-

wings dark brownish fuscous with lighter ochreous cilia. Abdomen
dark brown. Legs dark bro^vn; tarsi broadly annulated with black.

The males are much smaller than the females and rather lighter in

color.

Alar expanse.—Females, 20-22 mm; males, 11-14 mm.
Habitat.—^La Chorrera, Alhajuela, Porto Bello, and Trinidad River,

Panama. March and June.

Type-s'pecimen.—Cd.i. 16768, U.S.N.M.

Commonly taken in copulation, in the thatched roofs of native

houses and at light.
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Genus SCARDIA Treitche.

Type.—Scardia holeti Fabricius.

SCARDIA ISTHMIELLA, new species.

Labial palpi light ochreous brown on the inner side, blackish brown
exteriorly. Face and head light ochreous brown; vertex touched

with blackish brown. Antennae ochreous. Thorax blackish brown;
tips of patagina ochreous. Forewing dark bluish brown overlaid with

black and with strong golden and iridescent reflections; costal edge

with small, indistinct, geminate, ochreous spots, hardly discernible

on basal half, more distinct on apical third; a broad, light, ochreous

area along terminal edge sprinkled with black and brown scales ; the

ochreous space reaches from just before apex on the costal edge to

apical third of dorsum; the edge toward the basal dark part is undulat-

ing; a black projection at the end of the cell encroaches upon the light

part and just below the light part projects into the dark area; a series

of small, dark brown dots along the apical and terminal edges. Hind-

wings dark purplish brown, with yellowish cilia. Abdomen dark

brown above, light ochreous on the under side. Legs ochreous,

strongly barred with blackish brown exteriorly.

Alar expanse.—30 mm.
Habitat.—Porto Bello, Panama, March.

Type-specimen.—Qiii. No. 16769, U.S.N.M.
A large, typical, narrow-winged species, close to S. coloradella

Dietz, but without any dorsal ochreous markings.

SCARDIA MINIMELLA, new species.

So nearly identical in coloration and markings to the foregoing

species as to suggest their identity, but only about half the size ot

S. isiJimiella. The only difference seems to be the more clearly

defined costal geminate spots, the lighter underside of the wing, and
the lighter colored abdomen of S. minimella, all of which might be
variation only. Such extreme variation in size, however, is not normal
within this genus, and it is clearly obligatory, as well as undoubtedly

correct, to consider them distinct.

Alar expanse.—14-17 mm.
Habitat.—Porto Bello, Panama, March.

Type-specimen.—Qsii. No. 16770, U.S.N.M.

34843°—Proc.N.M.vol.47—14 5
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Family ACROLOPHID^.

Genus ACROLOPHUS Poey.

Type.—Acrolo'phus vitellus Poey.

ACROLOPHUS PANAMA, new species.

Male.—Labial palpi reacliing vertex; first joint long and curved;

second and tliird joints short, erect; first and second joints thickened

with appressed scales, slightly projecting at apex, light ochreous gray
on their inner side and at apex, dark brown exteriorly; terminal joint

flattened, tolerably pointed, blackish brown with extreme tip light

ochreous. Face and head light ochreous brown mixed with gray and
white scaleso Thorax ochreous brown. Forewing light ochreous

brown mixed with white, dark brown, and black scales; pattern very

poorly defined, but a broad, oblique, dark brown streak may be made
out from the middle of the fold to costa just before apex, adjoining

the base of which is a large, blackish brown spot on the lower edge of

the cell; a series of well defined, blackish brown costal spots and some
diffused marginal brown spots on terminal edge. Ilindwings dark
brownish fuscous. Abdomen dark brown with light ochreous under-
side and anal tuft. Uncus and lateral claspers slender, curved down-
ward and inward at tip. Legs oclireous on their inner side, dark
brown exteriorly; tarsal joints blackish brown with narrow ochreous

annulation. On the underside of the thorax just under the forewing

is a large, dense tuft of ochreous gray hairs, which can be erected so as

to obscure the sides of the head and the base of the forewings.

Alar expanse.—10-12 mm.
The females which were repeatedly taken in copulation with the

males are considerably larger and with more pointed wings and rather

lighter in general color. The labial palpi are hardly as long as in the

males and more porrected. They have no thoracic tufts.

Alar expense.—17-21 mm.
Habitat.—Alhajuela, Cabima, Trinidad River, Tabernilla, Paraiso,

and Corozal, Panama, April, May and June.

Type-specimen.—Qiit. No. 16771, U.S.N.M.
In a series of more than sixty males, hardly two are quite alike and

the different state of preservation adds much to the variation, but the

general habitus, as well as the structural characters, makes it easy to

place the species, which appears to be close to A. ridicula Meyrick,

described from a unique male from Dutch Guiana.

ACROLOPHUS BIFURCATA, new species.

Labial palpi dark grayish brown, very long, slender, overarching

the head but held rather erect ; each joint thickened with scales toward
the tip; in the third joint these apical scales form a small free brush,
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giving the joint the appearance of being bifurcate. Head and thorax

ochreous brown. Forewings dark grajdsh brown dusted with black

and with numerous short, transverse, blackish streaks; two faint,

light ochreous, longtitudinal streaks, one through the middle of the

wing from base to the end of the cell, the other along the fold ; at basal

fourth just above the fold is a small, reddish brown, black edged spot;

cilia ochreous brown dusted with black. Hindwings dark brown.

Abdomen dark brown above, dark ochreous on the underside. Legs

dark ochreous, broadly barred with blackish brown.

Alar expanse.—14-17 mm.
Habitat.—Corozal, La Chorrera, and Alhajuela, Panama. April,

May.
Type-specimen.—C&t. No. 16772, U.S.N.M.

Recognized among the small sized species described in the genus

by the long, slender, peculiarly tufted palpi.

ACROLOPHUS BACTRA, new species.

Labial palpi light ochreous mottled with black exteriorly, long,

slender, compressed, overarching thorax; two first joints somewhat
thickened with appressed scales; terminal joint with large, rounded,

compressed tuft. Face light ochreous. Head and thorax dark

brownish fuscous. Forewing unusually narrow and pointed, of the

same size and shape as the Tortricid genus Bactra; light ochi-eous

brown, overlaid with darker brown and black scales; a series of equi-

distant, blackish brown, costal spots; a large, blackish blotch at the

end of the cell and a blackish, oblique streak on the base of the cell ; a

blackish brown marginal line along termen; ciha ochreous dusted

with black. Hindwings light fuscous. Abdomen dark brown with
lighter brown underside and ochreous anal tuft. Legs light ochreous

brown.

Alar expanse.—15-16 mm.
Habitat.—Alhajuela, Panama.
Type-specimen.—Cat. No. 16773, U.S.N.M.

The type-specimen has veins 7 and 8 stalked, 9 free; another speci-

men has vein 9 out of 7 + 8.

The pointed forewings single out this species among the small

Acrolophidse.





[SCIENTIFIC RESULTS OF THE PHILIPPINE CRUISE OF THE FISHERIES STEAMER
"ALBATROSS." 1907-1910.—No. 31.]

NEW SPECIES OF CRABS OF THE FAMILIES GRAPSID.E
AND OCYPODIDiE.

By Mary J. Rathbun,

Assistant Curator of Marine Invertebrates, United States National Museum.

The new species and subspecies here described will be illustrated

in the final report on the collections obtained in Philippine and
adjacent waters during the years 1907-1910 by the steamer Albatross

of the United States Bureau of Fisheries.

The new forms are as follows:

VaruTia altimana.

PtycTiognathus guijulugani.

Sesarma (Sesarma) palawanense.

Sesarrna (Sesarma) vicentense.

Sesarma (Sesarma) mindanaoense.

Sesarma (Sesarma) edwardsi philippinense.

Sesarma (Sesarma) sequifrons.

Sesarma (Sesarma) tectum.

Sesarjna (Holometopus) limhense.

Sesarma (Parasesarma) dumacense.

Sesarma (Parasesarma) moluccense jamelense.

Sesarma (Parasesarma) pangauranense.

MacropMhalmus sandakani.

Dotilla sigillorum.

Tympano7nerus pJdlippinensis.

The genus Varuna^ is expanded to include those species of
Ptychognatlius in which the front is prominent, sublaminar, its

margin horizontal and distant from the anterior border of the
antennular cavities; the antero-lateral teeth well-marked and acute;
the upper surface of the wiist subquadrilateral and armed at the
inner angle with a tooth or spine; all of which characters are common
to typical Varuna. The species added to VaruTm resemble PtycTiog-
nathus in having the exognath wider in the male than in the female.

» Milne Edwards, Diet. Class. Hist. Nat., vol. 16, 1830, p. 511.

Proceedings U. S. National Museum. Vol. 47-No. 2044.
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The genus Varuna as now modified comprises the foliowmg species:

Varuna litterata (Fabriciiis, 1798). Type-species.

Varuna tomentosa Pfeffer, 1889.

Varuna dentata (de Man, 1892).

Varunxi spinicarpus (Ortmann, 1894).

Varuna polleni (de Man, 1895).

Varuna affinis (de Man, 1895).

Varuna onyx (Alcock, 1900).

Varuna altimana Rathbun, 1914.

Family GRAPSIDiE.

Svibfamily "V.i^RTJ]Sri]Sr^E.

VARUNA ALTIMANA, new species.

Type-locality.—Point Jamelo, Luzon; river, in 20-foot seine;

July 13, 1908; 1 male.

Type.—Cat. No. 44558, U.S.N.M.

Dimen^ons.—Male type, length 20.7 mm., width 21.8 mm.
Surface uneven; H-depression deep; a groove either side of the

intestinal region; a transverse groove runs inward behind the second

and behind the third tooth; frontal and hepatic regions depressed;

surface finely punctate and covered with still finer reticulating lines

formed by flattened, confluent granules. Front broad, prominent,

feebly bilobed, its lateral margms making an obtuse angle with the

anterior margin. Upper border of orbit strongly S-shaped, forming

at its union with the front a closed fissure ending in a triangular

sinus. Antero-lateral margms moderately convergent, 3 teeth acute,

with straight sides and separated by deep, narrow sinuses. Postero-

lateral marguis subparallel, shghtly smuous; a granulated fine,

begiiming a little ways from the margin and considerably behind

the last lateral tooth, forms the upper boundary of the very short

and broad obUquely-vertical section of the branchial region.

Antennules obliquely folded; nasal lobe triangular. Sides of

ischiognath parallel; in the male the exognath is large and much
swollen; reaching nearly to the end of the merognath and one and
three-fifths times as wide as the ischiognath; in the female the

exognath is much flatter and narrower, being not quite so mde as the

ischiognath.

Chehpeds stout in male; a fringe of hair on upper and inner edges

of merus; carpus with a long spine which is triangular at the base,

the tip acuminate, a tubercle at base of spine, just below anterior

margin of segment; palms high, postero-inferiorly much swoUen,

posteriorly rugose; upper margin compressed and elevated in a flat

lobe occupying the proximal two-thirds; fiiigers very broad and flat,

narrowly gaping; immovable finger horizontal, with a blunt longi-

tudinal ridge continued almost imperceptibly on the palm, and a



NO. 2044. NEW PHILIPPINE CRABS—RATHBtJN. 71

sinus in the prehensile margin near the tip, teeth 9-11; dactyhis

strongly arched, armed with about 13 irregular teeth. Chelipeds of

female weak, the palm and fingers each with a well-marked ridge.

Legs narrow; margins hairy; last 3 joints heavily fringed below;
a sharp, subdistal spine on merus.

Abdomen of male subtriangular; terminal segment one and one-

half times as long as its middle width.

This species is nearest to V. affinis (de Man) ^ but has a more
sinuous orbital margin, a different-shaped maxiUiped (exognath
wider, and ischiognath not widening distally), a longer, slenderer

carpal spine, a lobe on upper margin of hand, a gape between the

fingers.

F. spinicarpus ^ has a more even carapace; less sinuous orbital

margin; nasal lobe with sides angled, not straight; hand without
a lobe above; merus-joints of legs with a small, inconspicuous spine;

abdomen of male narrower.

The lateral margins of the carapace are less incurved anteriorly

than in V. tomentosa ^ or litterata * so that the carapace is squarer.

The union of the anterior with the lateral edges of the front makes
more of an angle than in either of those species, where the corners

are rounded off.

PTYCHOGNATHUS GUIJULUGANI, new species.

Type-locality.—Guijulugan, Negros; April 2, 1908; 2 males, 2 females,

adult (1 female ovig.).

Type.—Cs^t. No. 44668, U.S.N.M.

Dimensions.—Length of largest male, 8 mm., width 9.3 mm.
Length of ovigorous female 8 mm., width 9 mm.

Associated with P. harhata at Guijulugan, were four specimens of

a closely allied species.

Carapace a little broader than long, flat, regions mdistinct; post-

frontal tubercles well marked; the oblique portion of the branchial

region is separated from the horizontal portion by a fine granular
line m the posterior half.

Front sinuous, prominent, half as wide as greatest width of cara-

pace; edge without a line of granules.

Antero-lateral teeth 3, blimt, the first or orbital tooth the longest,

the last tooth very small; teeth not projecting sideways, sinuses

triangular.

Upper border of orbit smuous and oblique. The antennules fold

nearly transversely. Epistome very narrow, almost linear; posterior

border crenulate.

1 Ptychognathus affinis de Man, Zool. Jahrb., Syst., vol. 9, 1895, p. 97; vol. 10, 1898, pi. 28, figs. 21, 21a, 216.

2 Ptychognathus spinicarpus Ortmann, Zool. Jahrb., Syst., vol. 7, 1894, p. 711, pi. 23, flgs. 13, 13?, 13fc, 13z.

8 Pfeffer, Jahrb. Hamburg. Wiss. Anst., vol. 6, 1888 (1889), p. 30.

< (Fabricius) Alcock, Joum. Asiatic See. Bengal, vol. 69, 1900, p. 401, and synonymy.
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The maxillipeds are situated a considerable distance back of the

edge of the buccal cavity.

Exognath broader than iscliiognath in both sexes, more so in male

than in female; ischiognath with subparallel sides; antero-external

lobe of merognath very broad.

In the male the inner angle of the wrist is rectangular, not toothed

;

hand massive, with a squarish patch of hair at the distal end, which

is continued part way on the fingers. The dactylus is a little more

than twice as long as the upper margin of the palm, is finely toothed,

and when closed leaves a gap between it and the horizontal fixed

finger; the latter has fewer teeth, 2 or 3 of which near the middle are

large. In the female the wi'ist bears an equilateral, acute tooth at

its inner angle, the chela is weak, with a well-marked granulate ridge

above the lower margin, and grooved fijigers; near the tips there is

on the inner and outer surfaces a row of short hau's which are appressed

against the horny tips.

Legs rather narrow; no spine on meropodites; last 2 joints moder-

ately hairy; the second and third pairs are about one and tliree-

fomi-hs times, the last pair one and one-fourth times, the length of

the carapace.

Differs from P. harbata ^ in having the carapace a little narrower;

front more advanced and less deflexed, lacking the double row of

granules in that species; upper line of orbit more oblique and more

sinuous; epistome about half as wide; distance between epistome

and maxillipeds greater; in the male the exognath is wider, ischiog-

nath narrower, and lobe of merognath larger, than in harbata; these

characters are present, though less marked, in the female ; inner angle

of wrist of male squarer, inner distal margin of wrist shorter, so that

upper surface of wrist is more oblong than in harbata (this differ-

ence less evident in female); in the presence of a row of short hairs

about the ends of the fingers in the female.

Subfamily SESAItlVLIN-.^:.

SESARMA (SESARMA) PALAWANENSE, new species.

Type-locality.—River, Nakoda Bay, Palawan Island; December 31,

1908; 3 adult females, 1 of which is ovigerous.

Type.—Cat. No. 45792, U.S.N.M.

Dimensions.—Female, length of carapace 39.6 mm.; width between

orbital angles 41.8 mm.; width between epibranchial teeth 40.5 mm.;
width between posterior angles 36.7 mm.; width of front, 20.3 mm.
Length of propodus 25.6 mm.; length of palm, between articulations,

9 mm.; length of dactylus, upper margin, 17.6 mm.

>(A. Milne Edwards) de Man, Zool. Jahrb., Syst., vol. 9, 1895, p. 105, and synonymy; vol. 10, 189S,

pi. 28, fig. 23.
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Carapace a little broader than long, narrowing behind, the sub-

rectangular epibranchial tooth at some little distance behind the

acute orbital angle, the margin behind the second tooth slightly con-

cave. Surface covered with tufts of coarse hair, intervening spaces

smooth except for the customary granulate lines on the postero-lateral

portions. Regions deeply separated from one another. Postfrontal

lobes separated by deep and wide U-shaped smuses, of which the

median is much larger than the lateral; submedian lobes more than

one and one-half times as wide as outer lobes. Surface of front veiy

much as in S. tseniolatum White, ^ bemg concave and smooth except

for a few tubercles; lower margin very smuous. Upper margui of

orbit long and sinuous and directed backward to the orbital tooth.

Upper margin of merus of cheHped armed with a large flat sub-

distal tooth; inner margin sparingly denticulate or spinose and

expanded distally in a broad tooth. Outer surface of merus and

carpus covered with granulated hncs and tubercles; inner angle of

carpus armed with a subrectangular tooth; outer and upper surface

of propodus covered with tubercles, which for the most part are

depressed and separated by reticulating grooves; fingers devoid of

granules or tubercles except on the upper part of the dactylus;

upper margin of palm thin, crossed by short, crowded and nearly

longitudinal lines of granules, close to which runs a single Une of

smaller granules extendmg from the articulation with the carpus to

the tooth at the distal end of the upper margin; no pronounced

transverse elevation on imier surface of pahn, but a feeble trace of a

ridge; this surface is sparingly dotted with granules; fingers with a

narrow gape (in the female), prehensile edges furnished with low

uneven teeth; upper edge of dactylus margined, and milled incon-

spicuously on the proximal haK with about 25 grooves which stop

short of the basal end.

Ambulatory legs broad; third pair one and two-thirds times as

long as carapace; merus joints broad, that of thu'd pair a little over

twice as long as broad, and armed with a strong, acute subdistal

tooth
;
propodi long and dactyli short, the latter seven-tenths as long

as the former in the tliird pair.

Terminal segment of female abdomen a little longer than wide and
so deeply invaginated in the sixth segment that the latter reaches

nearly as far forward as does the terminal segment.

Closely allied to S. tseniolatum from which it differs in its longer

and narrower carapace; narrower front; in the greater difference in

the width of the outer and iimer frontal lobes; in the granulate, not

pectinate, ridge near the upper margin of the palm, which is closer

to that margin and not straight but follows the slight curve of the

margui; and in the absence of a transverse ridge inside the palm.

' Alcock, Joum. Asiatic Soc. Bengal, vol. 69, 1900, p. 419, and synonymy.
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Our species resembles also S. lafondii Hombron and Jacquinot/

which has a similar ornamentation on the upper margin of the palm,

no ridge inside the palm, but the upper margin of the movable

finger entirely smooth; in this last character, S. palawanense is

intermediate between tseniolatum and lafondii. The latter has an

even broader carapace than tseniolatum, and its side margins are

parallel instead of convergent.

SESARMA (SESARMA) VICENTENSE, new species.

Type-locality.—Port San Vicente (Luzon side), Palaui Island, off

northern Luzon; beach; Nov. 15, 1908; 1 male.

Type.—Cat. No. 45758, U.S.N.M.

Dimensions.—Male, length 8.8 mm., width at orbital angles 9.2 mm.,
posterior or greatest width 9.7 mm., width of front 4.6 mm.
A small, square species with 3-toothed side margins and a vertical

front. Carapace a little wider than long, sides nearly parallel but

slightly diverging posteriorly, and a little concave behind the third

tooth; dorsal surface almost flat, except near the front and postero-

lateral corners; regions delimited, surface roughened with crowded

flattened granules anteriorly and with confluent grooves and pits

posteriorly; on the hepatic and anterior branchial regions there are

also unequal bead-granules. Suprafrontal lobes nearly transverse,

separated by very small emarginations, the lobes of the inner pair a

little more than one and one-half times as vnde as those of the outer

pair; from these lobes the front descends abruptly, lower margin

horizontal, sinuous with two broad, shallow lobes and an equally

broad median sinus; sides of front parallel, lower corners rounded,

surface finely granulous, a tubercle on each side near the lower

margin almost in fine mth the notch between the outer and inner

postfrontal lobes.

Upper margin of orbit inclined obliquely backward and outward

to the acutangled antero-lateral tooth; tliis is separated by a well-

marked notch from the second tooth which is small and obtusangled;

the third tooth is simply a smooth swelling of the margin.

Epistome covered with vesicular pubescence. Merus of outer

maxillipeds equal m length to the ischium, its antero-lateral angles

rounded off.

Only the left cheliped is present and that is rather small, not one

and one-half times as long as the carapace. Lower and inner margins

of merus denticulate, outer surface covered with short rugae, upper

margin formed by parallel, oblique rugae. Upper surface of carpus

crossed by granulated rugae, inner angle bluntly rounded. Outer

surface of hand nearly smooth, punctate, upper surface covered with

sharp granules, and near the margin, with obliquely longitudmal and

> Voy. VAstrolabe, Atlas of Zoology, Crustacea, 1852 (?), pi. 6, figs. 4 and D.
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broken lines of granules; upper half of inner surface sparingly granu-
lous, no transverse ridge present. The fingers do not gape when
closed, although the irregular teeth do not fit snugly together; the
upper margin of the dactyl bears 6 spinules on the proximal hah.
Merus joints of legs diminishmg toward both ends, upper surface

roughened with fine granules, anterior margm with a short subdistal

tooth tipped with a back bristle, merus of thhd pair about two and
thi'ee-fourth times as long as wide. Last tlu-ee jomts narrow, bor-

dered with dark bristles; dactyli nearly straight till near the tip, a
little longer than their respective propodi.

In the male abdomen the margins are concave from the begiimmg
of the fourth to the beginning of the sixth segment; terminal segment
large, as wide as long, and as wide as the adjoining end of the sixth

segment.

This species is most nearly related to .S'. sinense Milne Edwards.^ It

differs from sinense in its narrower front, only half as wide as the dis-

tance between the orbital angles, m having a third tooth on the side

margins, in the middle part of the outer surface of the palm being
nongranulate, and m the absence of a transverse granular Ime on the
inner surface.

SESARMA (SESARMA) MINDANAOENSE, new species.

Type-locality.—Small stream south of Cotabato, I^iindanao; May
20, 1908; 1 female.

Type.—Cat. No. 45765, U.S.N.M.
Dimensions.—Type female, length of carapace 18.2 mm.; width at

antero-lateral angles 19 mm., width at postero-lateral angles 20.2
mm., width of front 11.2 mm., height of same 2.3 mm., length of pro-
podus of cheliped below 9.4 mm., same above 3.3 mm., height of same
4.2 mm., length of merus of third leg 15.6 mm., width of same 6 mm.
Carapace convex, regions well marked, especially the mesogastric

and the cardiac; a groove parallel to the gastro-cardiac groove cuts
off a narrow strip of the mesogastric region except across the middle;
surface rough with coarse pits and fine grooves; from most of the
pits a bunch of short hairs arises; one of these bunches is situated on
each of the 4 tubercles behmd the postfrontal lobes; the tubercles of

the outer pair are further forward than those of the inner pair and are
nearly the size of the postfrontal lobes. These lobes are deeply and
widely separated, the outer ones three-fifths as wide as the mner ones;
the intervening furrows are continued well back on the carapace;
sides of front parallel, lower rim projecting, in dorsal view bilobed
and with a broad median sinus, in front view arcuate and a little

sinuous. Upper margin of orbit oblique, orbital angle acute; outer
margin of orbital tooth sloping backward and inward; next lateral

' See de Man, Zool. Jahrb., Syst., vol. 2, 1887, pp. 648 and 609.
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tooth rectangular; a trace of a third tooth, indicated by a thickenmg

of the margin.

Outer surface of merus and carpus of cheliped of female crossed by

short granulated rugae; merus with a short acute tooth above, no

large tooth but a row of denticles on the inner margin; no tooth at

mner angle of wrist; palm relatively smooth and punctate, finely

rugose m the proximal and upper portions; a few obliquely longitudi-

nal granulated lines at the upper margin and just inside; inner margin

almost smooth. The lower margin of the propodus is nearly straight;

fingers nearly meeting, irregularly toothed; dactylus granulate at

the proximal end, upper margin punctate.

Third leg about two and one-half times as long as carapace, its

merus over two and one-half times as long as wide; a sharp spine

above each merus; margms of last two segments and distal end of

carpal segments furry; dactyli with long horny tips, definitely shorter

than their respective propodi in the second and third legs, a very little

longer than the propodi in the first and fourth pairs.

Near S. modestum de Man ^ and S. longipes Krauss.^ From both it

may be recognized by the wider front, different slope of the orbital

tooth, smoother hands, longer merus joints of the legs; from the

second by the shorter dactyli of the legs.

SESARMA (SESARMA) EDWARDSI PmLIPPINENSE, new subspecies.

Type-locality.—PangSLVLTiiii River, Port. Caltom, Busuanga Island

;

Dec. 15, 1908; 3 males, 3 females (1 male is type); also Dec. 16, 1908,

1 female with Rhizocephalid parasite under the abdomen.

Type.—Ca.t. No. 45750, U.S.N.M.

Dimensions.—Type male, length of carapace 14.5 mm., width

between the orbital angles 16.7 mm., width of front 9.6 mm.
This subspecies has a httle wider carapace than typical edwardsi;

the chelse are narrower, the fingers more elongate and more hori-

zontal; the abdomen of the male with the terminal segment deeply

inserted in the sixth segment.^

Variety hrevipes de Man * has a male abdomen similar to that of

pliilippinense, but has much shorter legs. The legs of the Philippine

form are as in typical edwardsi.^

SESARMA (SESARMA) jgEQUIFRONS. new species.

Type-locality.—Pangauran River, Port Caltom, Busuanga Island;

Dec. 15, 1908; 1 male (type), 1 female.

Type.—Csit. No. 45754, U.S.N.M.

1 Abh. Senckenb. naturf. Ges., vol. 25, 1902, p. 511, pi. 19, figs. S-8d.

2 Die Sudafrikanischen Crustaceen, 1843, p. 44, pi. 3, figs. 2, a, 6, c, d.

8 See Joum. Linn. Soc. London, Zool., vol. 22, 18SS, pi. 13, figs. 1-4.

« Zool. Jahrb., Syst., vol. 4, 1889, p. 425, pi. 9, figs. 6a, 66.

6 Idem, pi. 9, fig. 6c.
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Dimensions.—Male, length of carapace 9.6 mm., width at epibran-

chial tooth 11.4 mm., width at anterior angles 11.2 mm., width at

posterior angles 10.7 mm., width of front 7.2 mm., height of front 1

nun., length of third ambulatory leg 6.5 mm., width of same 2.9 mm.
Distinguished by the sUghtly marked frontal lobes and the well-

defined upper surface of the palm.

Carapace sensibly wider than long, wider anteriorly than poste-

riorly, widest at the single epibranchial tooth, lateral margins a Httle

concave; surface everywhere punctate, mesogastric region defined,

as is also the posterior cardiac lobe; obHque lateral fines few, about

seven, the anterior of these crossing the epibranchial tooth. Front

very wide, widening below, superior lobes separated by shallow fur-

rows, the lateral ones very short; outer lobes a fittle narrower than

inner; surface of front nearly vertical, lower margin arcuate, although

nearly straight at the middle. Upper margin of orbit directed very

obfiquely backward to the short and sfightly advanced orbital tooth;

next tooth subrectangular.

Maxilfipeds widely gaping, the merus joints obfiquely transverse.

Chefipeds of male unequal; outer surface of arm, wrist, and proximal

half of pahn crossed by fine granulated rugae which on the middle of

the palm are longitudinal; no spine on upper margin of arm, only a

blunt angle; inner margin sparingly denticulate and with a shaUow

rounded prominence; no tooth at inner angle of wrist; chelae punc-

tate; upper surface of palm flattened, fimited outwardly by a smooth

blunt ridge and inwardly by an uneven granulated margin; a trans-

verse fine of granules inside pahn, otherwise surface nearly smooth.

Fingers moderately gaping; the horny extremity embraces the sub-

terminal tooth on each fimger; upper margin of dactylus with a line

of four distant spinules; lower margin of unmovable finger straight

except at tip; prehensUe edges irregularly toothed, three teeth on

each finger enlarged.

Ambulatory legs of moderate length; carpal and propodal segments

densely hairy.

Abdomen of male narrow, with a large terminal segment which is

nearly as wide as long.

Resembles the very briefly described S. losve A. Milne Edwards *

in its smooth shimng carapace, but the carapace is narrower than in

loeve (where it is 7 mm. X 10 mm.), and the front has not a straight

margin.

The carapace has considerable resemblance to that of S. semperi

Burger,^ but the legs are shorter, the palm has no transversely ob-

lique ridges above, and the movable finger is very feebly ornamented
on the upper margin, instead of having stout tubercles.

1 Nouv. Arch. Mus. Hist. Nat., Paris, vol. 5, 1869, p. 27.

2 Zool. Jahrb., Syst., vol. 7, 1893, p. 630, pi. 21, fig. 1.
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SESARMA (SESARMA) TECTUM, new species.

Type-locality.—Port San Vicente, Palaui Island, ojff northern Luzon;

seine; Nov. 14, 1908; 1 female adult.

Type.—C&t. No. 45766, U.S.N.M.

Dimensions.—Type female, length 18.3 mm., width at antero-

lateral angles 18.4 mm., greatest width (at middle of carapace) 20.2

mm., width of front 12 mm., height of front 3.7 mm., length of pro-

podus of cheliped 9.2 mm,, height of same 4.8 mm., superior length

of palm 3.6 mm., length of merus of third leg 14.3 mm., width of same
5.3 mm.

This crab is densely covered with pubescence everywhere except

on the cornese, the terminal half of the fingers and the horny tips of

the legs; tufts of longer hairs are disposed on carapace, chelipeds,

and legs, including a tuft on each tubercle.

Carapace almost square, except for the two lobiform teeth which

project laterally beyond the orbital tooth and make the carapace

wider at those points. Regions limited by wide grooves. The prin-

cipal tubercles are as follows: One large, behind each frontal lobe,

the middle pan further back than the outer pair; one in the middle

of the mesogastric region, and one on each side and nearly in the same
line on the protogastric region; two side by side on the cardiac region;

about three on each branchial region. Before the hairy coat is removed

the tubercles seem to be more numerous. The surface is in the main
smooth and shining, and there are no oblique ridges on the postero-

lateral regions. Frontal lobes promment and deeply separated, the

outer a little narrower than the inner. The front widens from above

downward, is lowest at the outer ends and most prominent along the

lower margin; this last is convex in front view, but sinuous from

above, showing six shallow prominences; surface of front uneven.

Upper margin of orbit very oblique; orbital tooth very slightly

advanced, outer margin convex.

Chelipeds of female equal, of moderate size. Merus with a subter-

mmal tooth on upper margin, and a slight prominence but no tooth

on the inner margin. Outer surface of carpus covered with low tuber-

cles; inner angle blunt. Chelae, when hair is removed, smooth and

shining, without ornamentation in the way of granules or lines but

with two or three depressed and mconspicuous tubercles on upper

surface, and fine punctas in a reticulating pattern where the haii-s

are inserted; upper margin of palm blimt; lower margin of propodus

nearly straight; fingers slender, prehensile edges finely toothed as

far as to the horny extremities which occupy the distal third and are

slightly notched where the tips cross each other. Merus joints

of the legs bordered by irregular tufts of hair which have the

appearance of lobes; a subterminal tooth on anterior margin;

the tufts of hair on the upper surface of merus, carpus, and propodus
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look like granules or tubercles, but when they are removed the surface

is seen to be glossy and in the main smooth though a little uneven;

dactyli shorter than propodi, tapering to a very slender horny tip.

Terminal segment of abdomen of female inserted up to its middle

in the sixth segment.

S. tectum, in the absence of rugose lines on the postero-lateral por-

tions of the carapace, in the shining surface, lack of roughness or

granulation, coat of setae and hairs, resembles S. lanatum Alcock,^

but the latter has a considerably wider carapace, with the tufts of

hair smaller, more numerous and more uniform.

SESARMA (HOLOMETOPUS) LIMBENSE, new species.

Type-locality.—^Limbe Island, Gulf of Tomini, Celebes; November

12, 1909; 1 male (type), 2 females (1 ovigerous).

Type.—Ca.t. No. 45920, U.S.N.M.

Dimensions.—^Male type, length of carapace 6.8 mm., width at

antero-lateral angles 7.7 mm., width at postero-lateral angles 7.2

mm., width of front 4.4 mm.; ovigerous female, length of carapace

11.7 mm., width at antero-lateral angles 12.9 mm., width at postero-

lateral angles 12.7 mm., width of front 7 mm.
Carapace deeply sculptured; not only are the mterregional grooves

deep, but the grooves separating the postfrontal lobes are continued

halfway to the mesogastric region, and the branchial region shows

several areolets along its inner border. Surface punctate and shining,

with numerous very short and inconspicuous hairs. The antero-

lateral tooth projects forward but not outward. Where the foremost

of the oblique ridges joins the side margin, the latter is a little swollen.

The front is about 4 times as wide as high, surface concave, sides

converging below, lower margin shghtly sinuous, and in front view,

arcuate as well; a bunch of coarse granules near the middle of either

half. Postfrontal lobes somewhat obHque, outer pair sUghtly nar-

rower than inner pair.

Arm without spine above; inner margin with a triangidar tooth

denticulated on the edge. Palm rather smooth, sparingly punctate,

with fine rugse near the wrist and sparse granules near the top ; upper
margin a smgle slightly angled, granulated line ruiming obliquely

backward and outward from the distal angle of the palm to the point

where it curves down to the articulation of the wrist. Within this

margin and forming part of the inner surface, although visible from
above, there are 2 or 3 granulated lines, the upper of which is, in the

male, parallel to the upper margin; the others are also oblique but

not parallel. The upper margin of the finger bears 8 or 9 scalari-

form tubercles in the male ; in the female the tubercles are low and
only 5 or 6 proximal ones are discernible.

1 Journ. Asiatic Soc. Bengal, vol. 69, 1900, p. 418; Illus. Zool. Investigator, Crust., pt. 10, 1902, pi. 65,

figs. 4, 4a.



80 PROCEEDINGS^ OF THE NATIONAL MUSEUM. vol.47.

Legs long and narrow, the third pair more than twice as long as

the carapace, and its menis two and one-third times as long as wide.

The spine on the upper margin of the merus-joints is acuminate. The

propodites are unusually long, the anterior margin of the third one

being 4 times as long as its greatest width; the dactyls, on the other

hand, are rather short, that of the third leg about two-fifths as long

as the propodus. The dactyli are of uncommon form, convex on

the anterior margin and also, but very slightly so, on the posterior

margin, down to the long-pointed tip.

This species has no resemblance to any other of the subgenus

Holometopus, but its general aspect is much like that of a Samoan

species of the subgenus Parasesarma, which I shall describe later.

SESARMA (PARASESARMA) DUMACENSE, new species.

^7/2>e-ZocaZ^fy.—Dumaca River, Luzon; February 25, 1909; 1 female,

thin-shelled.

Type.—C^t. No. 45922, U.S.N.M.

Dimensions.—Type female, length of carapace 13.2 mm., width

between antero-lateral angles 17.6 mm., width between postero-

lateral angles 15.7 mm., width of front 9.8 mm., length of propodus

of cheUped below 7.9 mm., same above 3 mm., height of same 3.4 mm.,

length of merus of second leg 10.7 mm., width of same 4.8 mm.
Allied to S. plicatum} The sides of the carapace are slightly con-

cave; the antero-lateral tooth is acute; its outer margin does not

curve inward toward the tip as in S. plicatum, but the tooth projects

strongly outward. The interregional grooves are very deep, as are

also the grooves separatmg the postfrontal lobes; these grooves are

continued back nearly to the angles of the mesogastric region. On

each branchial region there is a smooth longitudinally obhque ridge

running near the side of the cardiac and intestinal regions. The

lateral margins of the deflexed front converge below, while in iMcatum

they diverge; that part of the front lying before the antennules is

very swollen. The propodus of the cheliped is more slender than in

the female of iMcatum; on the upper surface of the palm there is a

pectinated ridge beginning at the distal inner angle of that surface

and running in a longitudinally obhque direction, not in a trans-

versely oblique direction, as in 'plicatum, parallel to this ridge there

is a fine granulated ridge near the posterior margin. The protuber-

ances on the upper margin of the movable finger are low and scalari-

form; there are about 7 on the proximal half, after that they become

very faint; each one is divided by a transverse line into a large

proximal portion and a small tubercuhform distal portion. The

anterior or upper margin of the meropodites of the ambulatory legs

1 (Latreille) Rathbun, Kgl. Danske Vidensk. Selsk. Skrifter, 7 Raekke, naturv. og math. Afd., vol. 4,

1910, p. 329, and synonymy.
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is less convex in the distal half than in plicatum, so that the segment
is wider distally than in that species.

Color.—In alcohol the carapace is blotched, and the legs finely

mottled, with dark on a light ground.

SESARMA (PARASESARMA) MOLUCCENSE JAMELENSE, new subspecies.

Type-locality.—Pomt Jamelo, Luzon, in river; taken in 20-foot
seme; July 13, 1908; 2 males, 2 females (1 male is type).

Type.—Cut. No. 45917, U.S.N.M.
Dimensions.—Type male, length of carapace 10 mm., width

between antero-lateral angles 11.3 mm., width between postero-
lateral angles 10.8 nun., width of front 6.6 mm., length of propodus
of cheliped below 7 mm., same above 3 mm., height of same 4 mm.,
length of merus of thu-d leg 7.7 mm., width of same 3.4 mm.

This form differs from typical moluccense de Man,i m havmg the
carapace a little narrower m proportion to its length; in the front
also naiTower in proportion to the width between the antero-lateral
angles; in the 9 or 10 tubercles on the upper margm of the movable
finger bemg obliquely transverse mstead of longitudmal, each
tubercle trending forward or distally toward the uiside of the finger,

as in S. lenzii de Man.^

As in the typical species, the carapace is widest at the anterior
angles; the surface of the front bears an elongated transverse tubercle
near the lower margin on either side of the middle, and a round
tubercle underneath the outer corner of the postfrontal lobes of the
inner pan-; the upper margm of the arm has no subdistal spme,
only an obtuse tooth, the lower margin has a triangular expansion
with denticulate border, and a spme or sharp tooth at the angle; the
upper surface of the palm has two oblique pectinated ridges sub-
parallel to the posterior margin, the ridges bemg prolonged back-
ward by sunple granulated lines toward the articulation with the
carpus; in the female the ridges are more longitudmal; the merus
jomts of the legs bear a sharp spme on the upper margm; the abdomen
of the male is shaped as in S. lenzii.^

SESARMA (PARASESARMA) PANGAURANENSE, new species.

Type-locality.—?Sing2,uT2in River, Port Caltom, Busuanga Island;
December 15, 1908; 1 female ovig.

Type.—Csit. No. 45909, U.S.N.M.
Dimensions.—Type female, length of carapace 4.8 mm., width at

antero-lateral angles 6.5 mm., width at postero-lateral angles 5.6

1 Sesarma mclissa var. moluccensis de Man, in Max Weber, Zool. Ergebnisse einer Reise nach Nieder-
landisch Ostindien, vol. 2, 1892, p. 328.

Sesarma {Parasesarma) moluccensis de Man, Zool. Jahib., Syst., vol. 9, 1895, p. 202- vol 10 1898 pi 31
fig. 30.

'

'
'^-

'

2 Zool. Jahrb., Syst., vol. 10, 1898, pi. 30, fig. 35g.

= Idem, pi. 30, fig. 356.

34843°—Proc.N.M.vol.47—14 6
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mm., width of front 3 mm., length of merus of third leg 4.3 mm.,

width of same 1.5 mm.
The lateral margins of the carapace are slightly concave behind

the acute antero-lateral spine; the upper margin of the orbit is long

and sinuous; the surface is coarsely punctate, and on the anterior

part, single coarse bristles proceed from some of the punctse. Front

high, about one-fourth its width, sides parallel, lower margm most

produced downward at the middle. Outer postfrontal lobes scarcely

more than half as wide as inner ones, their anterior margin being

continued downward toward the lower outer angle of the front.

Arm without subdistal spine on upper margin, but with a trian-

gular spine on inner margin. The outer surface of the palm has a

microscopic granulation and is coarsely and sparsely punctate; on

the upper part there are a few larger granules; the upper surface is

crossed by three irregular longitudmally oblique ridges subparallel

to the posterior margin. Inner surface of palm without transverse

ridge. The upper margm of the finger has a row of very small and

low tubercles, of which there are about 11 on the proxunal half; on

the distal half no tubercles are perceptible.

Legs slender, especially in the last three segments; the merus

joints have no subdistal spine above, but only a right-angled tooth;

the dactyh are long and straight to near the end.

Color.—The carapace in alcohol is dark, and the legs are cross-

banded with dark; on the propodal segments there are two dark

bands.

This httle species, for the mature female is only a quarter of an

inch wide, has much in common with S. calypso,^ in which, however,

the front is wider and lower, the mcropodites of chelipeds and legs

have a superior spine, the meropodites of the legs are wider and the

dactyli more curved.

Family OCYPODID.E.

STabfamily IMA.CROPHTHALMIIlSr.E.

MACROPHTHALMUS SANDAKANI, new species.

Type-locality.—^dii\d-dk?ii\, Borneo; shore; March 3, 1 90S; 1 female.

Type.—Cat. No. 44546, U.S.N.M.

Dimensions.—Female, length 8.2 mm., width at antero-lateral

angles, 18 mm.
FemaZ^.—Carapace a little more than twice as wide as long; sides

posteriorly convergent; fii'st of the 3 antero-lateral teeth situate on

the upper margin of the orbit, the second tooth formmg the angle of

the carapace; 3 granulated tubercles in a longitudinal row on the

brancliial region; 2 deep, curved, transverse grooves on the anterior

I De Man, Zool. Jahrb., Syst., vol. 9, 1895, p. 185; vol. 10, 1898, pi. 30, fig. 34.
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half of the lateral regions. Eyes reaching nearly to end of orbit, but
halfway between tips of first and second teeth. Front moderately
constricted, anterior edge truncate. Lower edge of orbit prominent,

crenulate.

Upper half of outer surface of pahn granulate. Ambulatory legs

sparsely furnished with long fine hairs, most numerous on the mar-
gins of the fourth leg and the anterior margin of the merus of the

thii'd leg; a sharp subdistal spine on anterior margin of second and
third legs.

Allied to M. hrevis (tIeThsty=2I. grandidierii Milne Edwards ^

and to M. sulcatus Milne Edwards.^ M. hrevis lacks the row of

tubercles on the branchial region; the tooth at the antero-lateral

angle of the carapace is broader; the anterior margin of the merus
of the fu-st three legs is densely hairy. In M. sulcatus the eyes reach

beyond the carapace, the surface of the hand of the female is smooth,
the legs are unarmed.

Subfaixiily- SCOFI^IKRIISrJE.

DOTILLA SIGILLORUM, new species.

Tijpe-locality.—Sandakan Bay, Borneo; in seine; March 2, 190S; 1

female, mature.

Dimensions.—Length of carapace, 6 mm,; width of carapace, 9.4

mm.; thickness of body, 6.3 mm.
Type.—Csit. No. 44549, U.S.N.M.

Body very thick. Carapace very convex, short and broad, nearly

smooth, and naked; a broad furrow on the front is continued across

the gastric region; from each side of the mesogastric region a deep
narrow groove runs back on the branchial region to a point opposite
the cardiac region, where it turns outward and forward, forming a

loop. Orbit shallow, oblique, its upper limit indicated only by a

fine smooth rim as far as the tooth at the outer end; this last is very
obtuse-angled and bounded posteriorly by a shallow notch. The
orbit is on a much lower level than the apparent margin of the cara-

pace; this margin is partially indicated by a very fine granulated line,

which is present above the middle of the ocular peduncle, and also

about the antero-lateral angle. There is a similar granulated line

above the postero-lateral margin and the base of the last leg. Sides

of the carapace vertical and horizontally grooved. Front narrow,
deflexed vertically, lateral margins convergent, shghtly hollowed at

base of eye-stalks, extremity broadly triangular; surface smoothly
elevated along the sides, a circular elevation in the center of the
broad median furrow. Lower border of orbit finely crenulate.

1 Cancer brevis Herbst, Naturg. Krabben u. Krebse, vol. 3, Heft 4, 1804, p. 9, pi. 60, fig. 4.

' Nouv. Arch. Mus. d'Hist. Nat., Paris, vol. 4, 1SG8, p. 84, pi. 20, figs. 8-11.

» Ann. Sci. Nat., Zool. (3), vol. 18, 1852, p. 156 (120).
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Subbranchial, subhepatic and pterygostomian regions pubescent,

sculptured. Epistome broad and very shallow, distant from, and

above, the anterior margin of the merognath; the intervening space

is filled by the palpus. MaxilUpeds very large, bulging, the merus

broader than long and about three times as large as the ischium,

intermediate sulcus sUghtly obhque; merus with an antero-internal

angle, and a sulcus along the anterior and the external margins.

The cheUpeds of the female are of moderate size, equal, finely

granulate; a broadly oval tympanum extends half the length of the

merus; the carpus is not much longer than wide, inner angle rounded;

the manus increases in width distally, its height is nearly as great a^

its horizontal length across the middle, lower edge with a sharp

granulated fine which is continued half way along the finger, upper

surface rounded; fingers long, slender, deflexed, curved inward, a

granulated ridge on the outer surface of each and on the upper edge

of the dactylus, but the distal third of the fingers is smooth; tips very

slender, horny, overlapping; there is a narrow gape and a shallow

prominence near the base of the dactylus.

Legs granulate; merus joints dilated, the tympana strongly marked,

smooth, occupying the entire width and about three-fourths the

length of the segments; dactyU much longer than carpal joints,

grooved, carinse sparingly fringed with hair.

Sternum and abdomen smooth and shinmg; abdomen subcircular.

This species is very distinct from any before described. It is thick

like D. myctiroides (ililne Edwards) ^ and D. wichmanni de Man,^ but

the carapace is much shorter and broader and almost devoid of orna-

mentation. The merognath is wider than in any other species of

Dotilla, the ischium-merus having much the form of that in Scopi-

mera investigatoris Alcock,^ but the division sulcus is situated much

further back. D. profuga Nobih * is the only species which approaches

ours in the reduction of the epistome. The tympana are larger and

more conspicuous than in any other species.

TYMPANOMERUS PHTLIPPINENSIS, new species.

Type-locality.—Guijulugun, Negros; shore; April 2, 1908; 1 male.

Type.—Cat. No. 45597, U.S.N.M.

Dimensions.—Type male, length 3.2 mm., width 5.2 mm.

Carapace subpentagonal, the upper margins of the orbit being

obhque and the lateral margins of the carapace converging posteri-

orly; carapace convex from front to back, uneven, granulate; front

almost wholly visible in dorsal view, more than one-fourth as wide,

in its posterior or widest part, as the distance between the outer

1 Ann. Sci. Nat., Zool. (3), vol. IS, 1852, p. 152, pi. 4, fig. 24.

« Weber, Zool. Ergeb. einer Reise in Niederl. Ost-Indien, vol. 2, 1892, p. 308, pi. 18, fig. 8.

s Illus. Zool. Investigator, Crast., pt . 10, 1902, pi. 63, fig. 4b.

< Boll. Mus. Zool. Anat. comp. R. Univ. Torino, vol. 18, 1903, No. 447, p. 22.



NO. 2044. NEW PHILIPPINE CRABS—RATHBUN. 85

angles of the orbit; sides of front converging downward, lower margin

rounded; surface concave; orbits with a dorsal inclination, upper
margin sinuous; tooth at outer angle obliquely truncate externally,

separated by a long, rounded sinus from the second tooth, which is

small, obtuse and laminar, continuous with the postero-lateral

margin; a raised line above and subparallel to the posterior margin.

On outer half of merus of maxilUped there is a groove subparallel

to the outer margin. Chelipeds twice as long as carapace, granulate;

wrist without tooth at inner angle; hands as high as their length at

the middle, a little longer than the fingers measured horizontally;

lower margin of propodus strongly sinuous, the manus convex below,

the finger bent downward; upper margin of dactylus finely serrulate,

a low tooth on the basal half of the prehensile edge; no tooth nor

sinus on the prehensile edge of the immovable finger; that edge in

both fingers denticulate. Legs long and narrow, sparingly hairy;

merus joints dilated, without tympana, dactyli nearly as long as

propodi.

First two segments of abdomen very short; third longer than first

and second together, sides rounded; fourth not quite so long nor

wide as third, its distal edge trilobate; fifth segment about as long as

its distal width, constricted at base, sides sinuous; sixth segment
broader than long, sides sinuous, forming a small tooth at proximal

end.

The species in general appearance resembles T. stapletoni de Man,^

which has transverse orbits, horizontal immovable fingers, almost

smooth palms, and stout legs.

T. pusillus (de Haan)^ has a more pentagonal carapace than the

new species, the orbits and also the lateral margins being more
oblique; the granules on the palm are reticulated, the immovable
finger is horizontal, and both fingers have a strong ridge through the

middle of the outer surface; the merus joints of the legs are provided

with tympana.

In T. orientalis (de Man)^ the surface of carapace and hand is

smooth, the carapace widens posteriorly, the cheliped and especially

the carpus is elongate.

In T. ceratophora (Koelbel),* the eyestalk bears a long stjdet which
projects beyond the cornea, the cheUpeds are elongate, the immovable
finger has a strong tooth on its prehensile edge.

» Eec. Indian Mus., vol. 2, 1908, p. 212, pi. 18, fig. 1.

* Ocypode ( Ckislostoma) pusilla de Haan, Fauna Japon., Crust., 1835, p. 56, pi. 16, fig. 1.

^Dioiippe orienlalis de Man, Joum. Linn. Soc. London, Zool., vol. 22, 1888, p. 138, pi. 9, figs. 8-10.

*Dioxippe ceratophora Kalbel, in Count Sz&henyi's Keletarzslai utjanak tudomanyos Eredmenye,
Budapesth, 1896, p. 714, pi. 1, figs. 8-12. (Titlecopied from Zool. Ree. 1899). For German translation, see

Wissenschaftlicho Ergebnisse der Reise des Grafen B61aSz&henyi in Ostasien 1877-1880, vol. 2, Wien,
1898, p. 573, pi. 1, figs. 8-12.





NAMES APPLIED TO THE NORTH AMERICAN BEES OF
THE GENERA LITHURGUS, ANTHIDIUM, AND ALLIES.^

By T. D. A. COCKERELL,

Of the University of Colorado.

The Anthidiine and Lithurgine bees, representing two groups of

Megachiiidae, are interesting on account of their habits, and fre-

quently well-marked or even very peculiar structural characters.

The Anthidiines, nearly always spotted or banded with yellow on

the abdomen, are very well represented in our fauna, and are even

to be found in the IMiocene deposits of Colorado. Lithurgus, on the

other hand, has only a few species in our fauna, although it is an
old genus, found in the European Miocene, and widely spread over

the earth, even to Australia and the islands of the Pacific.

LIST OF SPECIES.

Genus ANTHIDIUM Fabricius,

A genus of many species, found in most parts of the world, but
absent from Australia and New Zealand.

The females use cottony fibers in making their nests, and are called

by Fabre "Cottoniers."

For a discussion of the Palearctic genera and groups included by
authors in Anthidium, see Entomologist's Record, vol, 21, No. 12.

Tables.

(1) Cockerell, Bull. So. Cal. Acad. Sci., vol. 3, 1904, pp. 56-58. (Males.)

(2) Cockerell, Proc. U. S. Nat. Mus., vol. 40, 1911, p. 249.

(3) Friese, Daa Tierreich, Megachilinae, Uef. 28, 1911, pp. 379-381.

(4) Friese, Das Tierreich, Megachilinse, Uef. 28, 1911, pp. 391-392.

(5) Cockerell, University of Colorado Studies, vol. 4, 1907, pp. 249-250.

(6) Swenk, University [of Nebraska] Studies, vol. 14, no. 1, 1913, pp. 9-11.

americanum Friese, 1911. Tab. 4.

New name for A. maculatum Smith, preoccupied.

1 The asterisk (*) indicates that the species is in the collection of the United States National

:

Some species sent to the United States National Museum by Prof. T. D. A. Cockerell labeled "cotypes,"

are herelisted as "paratypes," since Professor Cockerell ases the name "cotype" in the sense in which
the museum uses "paratype." The museum has considerable material in the Anthidiine group and
when this material is all determined the number of species in its collection will be considerably increased.

Of the 107 names (fossil species omitted) in this list in the Anthidiine bees, 47 are represented by speci-

mens in the collection. Of this 47, 20 are types or paratypes.—J. C. Crawford.

Proceedings U. s. National Museum, Vol. 47—No. 2045.
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*angelanim Trrus, 1906. Los Angeles County, California (Coquillett).

Female 9| mm.; markings deep yellow, scopa very white, sixth abdominal seg-

ment with large yellow spots.

Type.—Cat. No. 9034, U.S.N.M.

*astragali Swenk, 1913. Bad Lands at mouth of Monroe canyon, Sioux County,

Nebraska. (M. Cary). Tab. 6.

Paratype.—Cat. No. 15259, U.S.N.M.

atrlfrons Cresson, 1868. New Mexico (S. Lewis).

Same as emarginatum.

atriventre Cresson, 1878. California (Hy. Edwards). Tab. 3.

Female with ventral scopa and hair of face fuscous or black,

atriventre Smith. 1S79. Orizaba, Mexico.

Name preoccupied: ^=orizabx.

aztecum Cresson, 1878. Mexico (Sumichrast). Tab. 4.

Allied to cognatum.

*banningense Cockerell. 1904. Banning, California (Davidson). Tab. 1.

Male 14J mm.
*bernardinum. Cockerell, 1904. Strawberry Valley, California (Davidson). Tab. 1.

Male about 14 mm.; allied to A. pecosense.

Paratype.—Cat. No. 13666, U.S.N.M.

*bernar(iinum aridum Cockerell, 1904. Rock Creek, California (Davidson). Tab. 1.

Scape of male yellow in front.

*bernardinuin fragariellum Cockerell, 1904. Strawberry Valley, California (David-

son). Tab. 1.

Scape of male all black,

bernardinum wilsoni Cockerell, 1904. Mount Wilson, California (Davidson). Tab. 1.

Male about 11 mm.
blanditum Cresson, 1879. Nevada (Morrison). Tab. 2, 3.

Coxae and trochanters (female) all black.

blanditum praedentatum Cockerell, 1907. Boulder, Colorado (G. Hite). Tab. 5.

Known (female) from A. montivagum and A. porterx by the bright lemon-yellow

sixth abdominal segment, its margin evidently notched in the middle, and the

elongated marks over the eyes. Referred later to A. placitum as a variety.

californicum Cresson, 1879. California (H. Edwards). Tab. 1, 3.

Fowler describes the female from Berkeley and Redlands, California. Fox describes

a variety from Lower California.

clypeodentatum Swenk, 1913. Sioux county, Nebraska. Tab. 6.

*cognatum Cresson, 1878. Georgia (Morrison). Tab. 3.

Characters: Trans. Amer. Ent. Soc, vol. 29, p. 175. IlUnois (Robertson),

compactum Provancher, 1896. Los Angeles, California (Coquillett).

Name preoccupied: =collectuin.

conspicuum Cresson, 1879. Nevada (Morrison). Tab. 3, 5.

Male: Entom. News, 1909, p. 262.

Also in Colorado.

collectTim HuARD, 1896. Tab. 1, 3.

Allied to A. emarginatum; see Bull. Southern California Acad. Sci., May 1904, p. 73.

New name for A. compactum.

coUectum ultrapictum Cockerell, 1904. Tehachapi, California (Davidson).

Male a little larger; scape with a yellow stripe; abdominal bands very bright yellow,

only that on first segment divided into four spots.

crassipes Cresson, 1878. Florida (Tatnall). Tab. 3.

Ventral scopa yellowish ; legs very robust.

edwardsii Cresson, 1878. California (Hy. Edwards). Tab. 3.

Dorsal hair of head and thorax dense and fulvous.
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*einarginatum Say, 1824. Tab. 3, 5, 6.

Face of female black.

Cresson redescribes it from specimens collected in Kansas.

emarginatum atripes Cresson, 1879. Nevada (Morrison).

Male with legs entirely black,

exhumatum Cockerell, 1906. Fossil in the Miocene shales of Florissant (Scudder).
flavolineatum Smith, 1879. Oajaca, Mexico=Dianthidiumflavolineatum.
Female 8 mm., a short narrow line behind the eyes yellow.

*harbecki Crawford, 1910. Wenonah, New Jersey (H. S. Harbeck).
Has a pulvillus, "Related according to the swollen legs to larrex and to crassipes.

Outside of that one character it does not seem close to any others." (Crawford in
letter.)

Type.—G&t. No. 13454, U.S.N.M.
This is to be referred to Heteranthidium on the authority of Mr. Crawford,

hesperium Swenk, 1913. Palo Alto, California.

hesperium dentipygum Swenk, 1913. Laramie, Wyoming.
*illustre Cresson, 1879. Nevada (Morrison). Tab. 3.

Fowler described the male from Redlands, California.

Nesting habits; Entom. News, 1904, p. 284.

This species is to be referred to Dianthidium.

illustre consonum Cresson, 1879. Nevada (Morrison).

impatiens Smith, 1879=Dianthidiu7n impatiens. Tab. 4.

Male 8^ mm,
incurvatum Swenk, 1913. Ute creek, Costilla County, Colorado (H. S. Smith).
jocosum Cresson, 1878. Colorado (Ridings). Tab. 3.

"A pretty little species, with the bands on apex of abdomen broad and uninter-
rupted." (Cresson.)

*lupinellum Cockerell, 1904. Pecos, New Mexico (W. P. Cockerell). Tab. 1.

Male about 11 mm. ; clypeus all yellow. Visits Lupinus.
Also in Texas. —

maculatum Smith, 1854. Mexico.

Notes on type: Trans. Amer. Ent. Soc, vol. 21, p. 336.

Apex of male abdomen with long straight parallel blunt spines, the outer ones very
much longer than the middle one; subapical lateral spines hooked.

Renamed A. americanum Friese, 1911.

maculifrons Smith, 1854. "United States." Tab. 3.

*maculosuin Cresson, 1678. " Utah (Putnam); California (H. Edwards)." Tab.2,3.
Male; Ann. Mag. Nat. Hist., May 1900, p. 412.

montivagum Cresson, 1878. Colorado (Ridings). Tab. 2, 3.

mormonum Cresson, 1878. Utah (Ulke). Tab. 3.

nebrascense Swenk, 1913. Sowbelly canyon, Sioux County, Nebraska (R. W. Daw-
son). Tab. 6. Also in Wyoming.

orizabae Dalla Torre=Dianthidium orizabx. Tab. 4.

Abdominal scopa black,

palliventre Cresson, 1878. California (Hy. Edwards). Tab. 1, 3.

Supposed male; Bull. Southern California Acad. Sci., April, 1904, p. 60.

palmarum Cockerell, 1904. Palm Spring, California (Davidson). Tab. 1.

Tegulre apricot color,

paroselae Cockerell, 1898. Mesilla, Nex Mexico (Cockerell). Tab. 1.

Male: Ann. Mag. Nat. Hist., May 1900, p. 412.

Nesting habits; Minnie Newberry, Psyche, 1900, p. 94.

*pecosense Cockerell, 1904. Pecos, New Mexico (Cockerell). Tab. 1, 2.

Also at Flagstaff, Arizona (F. C. Pratt).
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*perplexum Smith, 1854. Georgia. Tab. 3.

Legs and margin of thorax ferruginous.

This is to be referred to Dianthidium subgenus Anthidiellum on the authority of Mr.

Cra^vford.

placitum Cressoon, 1879. Nevada (Morrison). Tab. 2, 3.

Female clypeus yellow except a median stripe; a yellow band behind ocelli, in-

terrupted in middle,

placitum praedentatum Cockerell, 1907. Boulder, Colorado (G. Hite). Tab. 2, 5.

*porter£e Cockerell, 1900. Las Vegas, New Mexico (W. Porter). Tab. 1, 5.

Trior to 1900 confused with A. macuKfrons.

Also in Texas, and north to Calgary in western Canada.

Type.—Cat. No. 5812, U.S.N.M.

*porterffi amabile Cockerell, 1904. Boulder, Colorado (Cockerell). Tab. 5.

Ground color of abdomen red.

Type.—Cat. No. 9655, U.S.N.M.

*porter» personulatum Cockerell, 1907. Boulder, Colorado. (W. P. Cockerell).

Tab. 5, 6.

Female clypeus entirely black; male with apical lobes and spine of abdomen black.

*poudreum Trrus, 1902. Fort Collins, Colorado (Titus). Tab. 2.

'^pondreum,'^ in the original publication, is a misprint.

Male (11 mm.) differs from atrifrons by the yellow markings, scape entirely black,

and last abdominal segment deeply notched, with a blunt black tooth in middle.

Variety (? hybrid with tenuifiorsc); Ent. News, 1909, p. 262.

Also at Flagstaff, Arizona (Pratt).

praedentatum trianguliferum Swenk, 1913. Fort Garland, Costilla County, Colorado

(L. Bruner).

*psoraleffi Robertson, 1902. Near Carlinville, Illinois (Robertson) Tab 6.

Characters: Trans. Amer. Ent. Soc, vol. 29, p. 175.

Face of female black.

p*ridingsii Cresson, 1878. Georgia (J. Ridings). Tab. 3.

"A very distinct species, easily recognized by the abdominal fascise being very

narrow and regular." (Cresson.)

This is to be referred to Heteranthidium on the authority of Crawford.

rodriguezi Cockerell, 1912. Guatemala (Rodriguez).

sagittipictum Swenk, 1913. Pullman, Washington (C. V. Piper),

saxorum Cockerell, 1904. Rock Creek, California (Davidson). Tab. 1.

Abdomen shining, with sparse punctures, the markings orange,

scudderi Cockerell, 1906. Fossil in the Miocene shales of Florissant (Scudder).

serranum Cockerell, 1904. Rock Creek, California (Davidson) Tab 6.

Male 15J mm. Comparison with illustre and conspicuum; Ent. News, 1909, p. 262;

also Bull. Southern California Acad. Sci., Feb. 1904, p. 23.

*tenuiflor8e Cockerell, 1907. Boulder, Colorado (W. P. Cockerell). Tab. 5, 6.

Allied to emarginahan; female ventral scopa sepia brown, pale at sides; male with

dark tubercles and scutellum.

Also in Montana and western Canada.

titusi Cockerell, 1904. Fort Collins, Colorado (E. S. G. Titus). Tab. 1, 5.

Allied to emargmatum.

transversum Swenk, 1913. Ute creek, Costilla County, Colorado (H. S. Smith).

*tricuspidum Provancher, 1896. Los Angeles, California (Coquillett). Tab. 1,3.

Titus (1906) gives a new description.

*utaliense Swenk, 1913. Logan, Utah.

Paratype.—Cat. No. 15260, U.S.N.M.

wallisi Cockerell, 1913. Peachland, BritLsh Columbia (J. B. Wallis).

Described in Canadian Entomologist, 1913, p. 13.
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Genus DIANTHIDIUM Cockerell.

A very widespread genus, rather more so than Anthidium, since there is one species
in Australia.

The females use resin in making their nests, and are called by Fabre "Resiniers.

"

Pulvilli are present on the feet of this genus, but absent in true Anthidium.

Subgenera and Sections.

Paranthidium T. and W. Cockerell, 1901.

Type.—Perpictum Cockerell.

Anthidiellum Cockerell, 1904.

Type.—Strigatum Panzer (European).

Tables.

(1) Cockerell, Bull. Southern California Acad. Sci., vol. 3, 1904, pp. 3-4.

(2) Friese, Das Tierreich, Lief. 28, Megacliilinae, 1911, pp. 379-381.

(3) Friese, Das Tierreich, Lief. 28, Megachilinte, 1911, pp. 391-392.

(4) Swenk, University [of Nebraska] Studies, vol. 14, No. 1, 1913, pt. 25-6.

agnatum Cresson, 1878. Mexico (Sumichrast). Tab. 3.

Wings fuliginous.

apicale Cresson, 1878. Mexico (Sumichrast). Tab. 3.

This, bivittatum and toltecum "are closely related, and have a short, broad, robust

form somewhat like that of perplexum and notatum" (Cresson).

balli Titus, 1902. Ridgeway, Colorado, July 31 (E. D. Ball).

Length 14 mm., markings dark rich yellow; allied to venustum.

*bivittatum Cresson, 1878. Mexico (Sumichrast). Tab. 3.

Mesothorax with two yellow stripes.

Guatemala (Barber and Schwarz). Female described; Ann. Mag. Nat. Hist., July,

1913, p. 108.

boreale Robertson, 1902. Near Carlinville, Illinois (Robertson).

Allied to D. notatum; male 8 mm.; legs red, marked with yellow.

Characters: Trans. Amer. Ent. Soc, vol. 29, p. 175.

*concinnum Cresson, 1872. Texas (Belfrage). Tab. 2.

"Much like simile, differing principally by the color of the legs. " (Cresson.)

The legs are fulvo-ferruginous.

Cotype.—Cat. No. 1773, U.S.N.M.
*conslin.ile Ashmead, 189G. Near Lcs Angeles, California (Davidson). Tab. 1.

Female 7 mm.
Parasite; Torymus anlMdii kshmend.
The nest is figured and described in Ent. News, 1896, p. 23.

Type.—Cat. No. 1GG98, U.S.N.M.
cressonii Dalla Torre, 1896. Tab. 2.

New name for venustum Cresson, preoccupied.

Nest: Bull. Amer. Mus. Nat. Hist., vol. 12, (1906), p. 444, fig. 1.

curvatum Smith, 1854. Georgia. Tab. 1.

Tliis has been confused with sayi {interruptum Say).

*davidsoni Cockerell, 1904. Bear Valley, California (Davidson). Tab. 1.

Allied to parvum.

Type.—Cat. No. 9653, U.S.N.M.
*ehrhorni Cockerell, 1900. Mojave Desert, California (Ehrhorn). Tab. ].

Belongs to subgenus Anthidiellum.

Type.—Cat. No. 5811, U.S.N.M.
*eiseni Cockerell, 1913. San Jose del Cabo, Lower California (Eisen). Belongs to

Anthidiellum.

Type.—C3it. No. 16225, U.S.N.M.
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flavolineatum Smith, 1879. Oajaca, Mexico. Tab. 3.

formosum Cresson, 1878. Colorado (Ridings). Tab. 2.

Possibly the male of cressonii.

gabbii Cresson, 1878. Costa Rica (W. M. Gabb). Tab. 3.

*gilense Cockerell, 1897. West Fork of Gila River, New Mexico (Townsend).

Tab. 1, 2.

Also in Texas.

Male: Ann. Mag. Nat. Hist., May 1900, p. 413.

Type—Cat. No. 5810, U.S.N.M.

gualanense Cockerell, 1912. Gualan, Guatemala (W. P. Cockerell).

illustre Cresson (see under Anthidium). Nevada (Monison). Tab. 2.

Impatiens Smith, 1879. "South Mexico." Tab. 3.

interruptum Say, 1824. "Missouri."

Name preoccupied : = snyi.

*jugatoriuni Say 1824. "Missouri." Tab. 4.

Very close to perpictum, differing in color of tegulfe.

*larreae Cockerell, 1897. Near Agricultural College, Mesilla Valley, New Mexico

(Cockerell). Tab. 2.

Legs red. Relationships; Bull. Southern California Acad. Sci., Feb., 1904, p. 23.

Type.—C&t. No. 3507, U.S.N.M.

lepidum Cresson, 1878. Georgia (Morrison). Tab. 2.

''Resemhles jugatorium in ornamentation of abdomen" (Cresson).

*inacruruin Cockerell, 1913. Federal District, Mexico (J. R. Inda).

Type.—Cat. No. 16226, U.S.N.M.

mexicanum Cresson, 1878. Mexico (Sumichrast). Tab. 3.

\Vings fuscous.

*iiotatuiaLATREiLLE, 1809. "Carolina." Tab. 2.

Redescribed by Cresson, Proc. Ent. Soc. PMla., vol. 2, 1864, p. 376.

orizabse Dalla Torre, 1896. Tab. 3.

New name for A. atriventre Smith, preoccupied.

*parvum Cresson, 1878. Colorado (Ridings). Tab. 1, 2.

"Marked very much like simile, but smaller" (Cresson).

*perpictuni Cockerell, 1898. Ruidoso Creek, New Mexico (Wooton). Tab. 1.

Type.—Cat. No. 5807, U.S.N.M.

I have recently (Aug. 8, 1913) taken this at (lowers of Helianthus annuus, at Buulder,

Colorado.

perpictum coloradense Swenk, 1913. Colorado Springs, Colorado,

perplexum Smith. See under Antliidium.

*provancheri Titus, 1906. Los Angeles County, California (Coquillett).

"Closely allied to ulkei, ehrhorni, and simile" (Titus).

Type.—Cat. No. 9033, U.S.N.M.

pudens Cresson, 1879. Nevada (Morrison). Tab. 2.

"This may prove to be the female of pudtcum." (Cresson).

*pudicum Cresson, 1879. Nevada (Morrison). Tab. 2.

Resembles D. parvum, but markings paler; perhaps not specifically distinct.

Female; Entomologist, May, 1907, p. 99.

*robertsoni Cockerell, 1904. Rock Creek, California (Davidson). Tab. 1.

Belongs to subgenus Anthidiellum.

Type.—Cat. No. 9654, U.S.N.M.

*sayi Cockerell, 1907. Tab. 4.

New name for interruptum Say, preoccupied.

sayi xerophilum Cockerell, 1907. Mesilla, New Mexico (Cockerell).

A very red form

.

*simile Cresson, 1864. "Mass., Conn." Tab. 2.
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Varietal fonn or race in Texas; Proc. Ent. Soc. Wasliington, IX, p. 72.

singulare Cresson, 1879. Nevada (Morrison). Tab. 2.

"Easily recognized (female) by the dilated lateral margin of abdominal segments 2
to 4" (Cresson). First two abdominal segments with the yellow bands divided
into spots.

singulare perluteumT. and W. Cockerell, 1904. Wilson's Peak, California (Davidson).
First two abdominal segments with the yellow bands deeply notched, but not

divided.

subparvum Swenk, 1913. Pullman, Washington (C. V. Piper),

tertiarium Cockerell, 1906. Fossil in the Miocene ehalea of Florissant (Scudder.)

*texanuni Cresson, 1878. Texas (Belrage). Tab. 2.

Nest and female; Melander, Biol. Bull., 1902.

Allied to concinnum.

toltecum Cresson, 1878. Mexico (Sumichrast). Tab. 3.

*ulkei Cresson, 1878. Utah (Hy. Ulke). Tab. 2,4.

Comparison with parimm; Entom. News, 1909, p. 261.

*ulkei perterritum Cockerell, 1913. Santa Fe, New i^Iexico (Cockerell).

venustum Cresson, 1878. Colorado (Ridings, Morrison).

Name preoccupied : = crcssonii.

The following South American species are known to belong to Dianthidium:

D. inerme Friese. D. gregarium Schrottky.

D. hertonii Schrottky. D. gregarium continuifasciatum Strand.

D. zehratwn Scln-ottky. D. tigrinum Schrottky.

D. bicoloratum Smith. D. anisilsi Schrottky.

D. bicoloratum tucumanum Vachal. D. paraguaycnse Schrottky.

D. steloides Spinola. D. muUiplicatum Smith.

D. confusuvi Smith. D. lunatum Smith.

D. indescriptum Dalla Torre. D. joergensem Friese (bricchi Schrottky).

D. nudum Schrottky. D. brcthesi Schrottky.

D. vemonise Schrottky. D. catamarcense Schrottky.

D. megachiloides Holmberg. D. autumnale Schrottky.

D. heathi Cockerell. D. nectarinioides Sclu-ottky.

D. iheringi Schrottky. D. multifasciatum Strand.

Anihidium rubripes Friese, which Brethes (1909) referred to Dianthidium, is an
Anlkidium.

Genus HYPANTHIDIUM Cockerell.

Second recurrent nervure passing well beyond second submarginal cell, as in
Dianthidium, but feet with no pulvilli.

aureocinctum Cockerell, 1912. Mexico.

*panamense Cockerell, 1913. Gatun, Canal Zone, Panama (A. II. Jennings.)

Type.—C&t. No. 16227, U.S.N.M.
The type of Eypanthidium is the South American E. fiavomarginatum Smith.

Genus HETERANTHIDIUM Cockerell. i

Second recurrent nervure meeting second transverse cubital, as in Anthidium; feet

with pulvilli; end of male abdomen pointed. See also Ent. News, 1909, p. 261

*cliippewaens8 Graenicher, 1910. Indian village at juncture of the Lower Tama-
rack and St. Croix Rivers, Minnesota (Graenicher).

Parafype.—Cat. No. 14915, U.S.N.M.
cockerelli Titus, 1902. Rocky Ford (Gillette) and Virginia Dale (Titus), Colorado.

Described under Protanthidium.

dorsale Lepeletier, 1841. Georgia. This is the type of the genus.
Legs ferruginous; hair of thorax and head above rufous.

Entomological News, 1904, p. 292.
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harbecki Crawford. Sec under Anthidium.

*occidentale Cresson, 1868. New Mexico (S. Lewis).

Colorado (cf. Cresson).

ridingsi Cresson. See under Anthidium..

*zebratum Cresson, 1872. Texas (Heiligbrodt).

Genus PROTANTHIDIUM T. and W. Cockerell.

This is an Asiatic genus; the two American species (cockerelli and chippewacnse)

whicii have been referred to it belong to Eeteranthidium.

Genus TRACHUSA Jurine.

A genus of Europe, represented in California by a single species, which departs from
typical Trachitsa, and approaches Dianthidium, in the venation. In general, however,

it is remarkably like the European T. serratulx.

perdita Cockerell, 1904. Tehachapi, California (Davidson).

Male about 12 mm.; abdomen black without light marldngs; clypeus and lateral

face marks cream color.

Genus LITHANTHIDIUM Cockerell.

pertriste Cockerell^ 1911. Fossil at Florissant, Colorado.

Genus LITHURGUS Berthold.

Fox (1902) has proposed to separate the North American species as a genus Lithur-

gopsis, but this can hardly be maintained. For an account of the characters of various

species of Lithurgits, see Trans. Amer. Ent. Soc, vol. 31 (1905), p. 333.

Typical Lithurgus has no pulvillus in either sex ; the males of Lithurgopsis have a

distinct pulvillus.

*apicalis Cresson, 1875. "Colorado, New Mexico (H. C. Yarrow, C. E. Aiken)."

Hair at end of abdomen fulvou.s.

*apicalis opuntiae Cockerell, 1902. Mesilla Valley, New Mexico (Cockerell).

Hair at end of abdomen dark. Formerly confused with, gibbosus.

*compressus Smith, 1853. "United States" (Doubleday).

Apparently the male of gibbosus.

*echinocacti Cockerell, 1898. La Cueva, Organ Mountains, New Mexico (Townsend.)

Visits Echinocactus wislizenii.

*gibbosus Smith, 1853. "United States."

Female with the facial prominence not at all bilobed.

oblongus Fox= Megachilclongula.

Lithurgus is known from the Eurppean Miocene (L. adamiticiis Ileer). It is repre-

sented in South America by the following species:

L. corumbse Cockerell. L. rvfiventris Frieso.

L. dubius Sichel. L. pygmacus Friese.

L. laticeps Friese. L. planifrons Friese.

L. albiceps Friese. L. neoqueenensis Friese.

L. huberi Ducke. L. osvwides Friese.

L.friesci Ducke. L. macroglossa Friese.



THE NOCTUID MOTHS OF THE GENERA PALINDIA AND
DYO]\IYX.

By Harrison G. Dyar,

Custodian of Lepidoptera, United States National Museum.

These strikingly colored Noctuids have long been favorites with

collectors. They are best known under the name Palindia of Guenee.

The DyowAjx have been generally associated with the Palindia, and
are apparently allied. Dyomyx has a very long thhd joint to the

palpi and presents none of the modifications of the hmd tibise of the

male, so general in Palindia. Some of the species have been fre-

quently interchanged between the genera.

The first species of Palindia made known were by Cramer, under

the general terms Phals&na Noctua and Phalsena Geometra. Hiibner

ranged them m two genera, Eulepidotis and Phrygionis. The type

of the latter is generally considered to be cuUaria Hiibner ( = politata

StoU, not poUtia Cramer), the first species, a Geometrid. Of the

former, the type is ilyrias Cramer, the first species, fixed by Butler

(1892), a Palindia. Guenee next established Palindia and Dyojnyx.

Walker made no new genera in this group. Butler divided Palindia

in three pai'ts, using Eulepidotis for the green ones, Palindia for

the white ones, and Phrygionis for the yellow ones. Bar placed

them all in Palindia, included Dyomyx as closely related, if not a sub-

genus, but separated the species with curved outer line under the

name Calydia. The species will be treated here as done by Guenee
under two names, but it will be necessary to substitute the older

Eulepidotis for Palindia.

Three species have been reported in the United States, Eulepidotis

dominicata Guenee from southern Texas, where it may even be estab-

lished, E. micca Druce, recently reported from Texas by Barnes and
McDunnough, and Dyomyx merricki Holland from Pennsylvania,

where it was probably accidentally imported on tropical fruit.

Nothing is known of the larvae or life history of any of the rather

numerous species. One hundred and three species are here considered

of Eulepidotis and twenty of Dyomyx.

Proceedings U. S. National Museum. Vol. 47—No. 2046.
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Genus EULEPIDOTIS Hubner.

Eulepidotis Hubner, Verz. bek. Schmett., 1816, p. 291. Type, illyrias Cramer

(recte ilyrias) (first species); ilyrias specified by Butler, Ent., 1892, p. 189.

Palindia Guenee, Spec. Gen., 1852, vol. 6, p. 274. Type, hemileucaGnenie (first

species); juUanala Stoll specified by Butler, Ent., 1892, p. 189.

Calydia Bar, Ann. Soc. Ent. France (5), 1875, vol. 5, p. 291. Type, bourgaulti Bar

(first species) ; here specified.

Table of the species.

1. Outer line strongly depressed, forming an arc from tornus to middle of costa. 2

Outer line not so curved 7

2. Dark markings forming detached spots; angular-edged spots at apex, median

area, and inner margin 3

Without detached dark spots 4

3. Color pale ocher vietalUgera Butler.

Color white osseata Bar.

4. A dark brown velvety shade beneath the outer arcuate line 5

No dark shade beneath the outer arcuate line 6

5. Discal area violaceous and roseate; hind wing ocherous shaded., ornata Dognin.

Discal area without violet tint; hind wing fuscous hemithea Druce.

6. Orange ocher; vertical line within outer arcuate line catenulate, without bor-

dering metallic scales bourgaulti Bar.

Dull ocher grayish; this line a row of pale spots, edged without by metallic blue

gpa^lgg norduca Schaug.

7. Ground color not white; forewing crossed by 3 double-edged lines, or the basal

one single 8

Ground color not white; forewing crossed by 2 double-edged lines, the basal one

of the normal 3 obsolete 45

Ground color white; forewing with 3 bands converging on tornus, the two outer

generally suffused to the margin, leaving a single oblique band across middle. . 52

Ground color dark brown ; a silvery white band or spots across middle of wing. . . 64

Ground color white; at least thorax and base of wings; markings vertical, or not

of 3 bands converging on tornus 67

Ground color pale yellow with 2 parallel dark lines perpendicular to inner margin

and bent on costa - 74

8. Lines regular, straight or curved, not crenulate or crumpled 9

Lines crenulate or crumpled 42

9. Central line obsolescent, marked with meta,llic only on costa 10

Central line developed like the others 11

10. Outer and inner lines straight " junetta Dyar.

Outer and inner lines curved on costa magica Dyar.

11. Ground color not green; subterminal metallic line present on forewing 12

No metallic subterminal line except in species with green ground color 26

12. Hind wing orange or ocher, at least over disk 13

Hind wing fuscous, or largely suffused, only apex sometimes orange 20

13. Hind wing without dark patch at apex 14

Hind wing with dark patch at apex 19

14. Lines of forewing with linear metallic edges 15

Lines of forewing with broad metallic edges 16

15. Mark on hind wing single, large, blue dives^ Butler.

Mark on hind wang of 2 oblique dashes and a patch of scales emilia Bar.

16. Mark of hind wing single 17

Mark of hind wing double Stella Bar.



THE GENERA PALINDIA AND DTOMYX—DYAR. 97

17. Metallic borders of lines leaden ig
Metallic borders of lines, except subterminal, blue suzetta Dyar.

18. Ground color yellowish orange formosa Bar.
Ground color reddish orange crocoptcra Felder and Rogenhofer.

19. Brighter orange, contrasted comma Cramer.
Duller orange; fuscous markings more suffused prisviatica Dyar.

20. Thorax and base of forewing suffused with green transcendens Dyar,
Thorax and base of forewing orange to fuscous brown 21

21. Apex of hind wing orange to the edge penumbra Dyar.
Apex of hind wing, if orange marked, not to the edge 22

22. Thorax and base of forewing orange ocher regalis Butler.
Thorax and base of forewing fuscous brown 23

23. Apex of hind wing with ocher patch; metallic lines of forewing distinct

selecta Dyar.
Apex without ocher patch; metallic lines narrow, less distinct 24

24. Apex of forewing with orange patch austrina Schaus.
Apex of forewing without such patch 25

25. Dull, minutely squamose-strigate; lines scarcely orange-filled sahina Bar.
Brighter, smoothly scaled ; lines orange-filled coeruleUinea Walker.

26. Lines broad, double-edged, filled with sordid orange shades 27
Lines occluded or nearly so, narrow, without distinct double edges; forewing

green 30
27. Inner line broad like the others, the 3 subparallel lines running to inner margin 28

Inner line reduced, single, the others tending to converge on tornus 29
28. Wings mottled with green; no subterminal dots reticulata Bar.

Wings not green ; a row of subterminal dark dots mustela Druce.
29. Small ; smooth gray; a whitish zigzag subapical shade addenS Walker,

Large ; clouded ; no subapical mark superior Guenee,
30. Hind wing fuscous with green patch on margin anna Dyar.

Hind wing broadly green, at least on disk 31

31. Both wings with silvery submarginal line 32
No metallic silvery submarginal line 33

32. Silvery line broad, continuous argentilinea Schaus.
Silvery line slender, broken into dashes reducens Dyar,

33. Hind wing with point or short tail on margin, marked with black in fringe. . . 34
Hind wing without point marked in the fringe, smoothly rounded or bluntly

angled 39
34. Wings beneath brown and ocher except near base 35

Wings beneath largely green 37
35. Submedian fold of hind wing with a brown ray; apex of hind wing generally with

a distinct brown patch viridissima Bar.

Submedian fold of hind wing without a brown ray; no apical patch 36
36. Smaller ; markings of the wings beneath slight chloris Bar.

Larger; markings of the wings beneath distinct folium Schaus.
37. Hind wing with subapical orange patch and orange at tornus 38

Hind wing without orange, all pure green above and below glaucopasa Dyar.
38. Wings below largely brownish; male without fovea in cell of hind wing.

ilyrias Cramer.
Wings below clear green; male with transparent fovea in cell of hind wing.

sylpha Dyar.
39. Smaller; hind wing with little orange and that faint 40

Larger; hind wing with large sharply marked orange patch at apex and tornus. . 41

40. Hind wing with small silver patch before tornus schedoglauca Dyar.
Hind wing without this patch; a brown spot on margin holoclera Dyar,

34843°—Proc.N.M.vol.47—14 7
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41. Hind wing with an angle on margin; no silvery dot; a brown streak on submedian

orange area stigmasticta Dyar.

Hind wing without angle; a small silvery dot within the angle; no brown on sub-

median orange area croceipars Dyar.

42. Fore wing green 43 •

Fore wing dark, with white marks about middle of costa 44

43. Hind wing fuscous, no gi-een atalanta Bar.

Hind wing with green at tornus and margin erina Dyar.

44. Lines of fore wing regularly spaced delecta Schaus.

Lines of fore wing with the two inner approximated serpenti/era Brabant.

45. Inner line traceable by dots 46

Inner line not traceable beyond costa 48

46. Costal edge marked with white, especially at inceptions of lines 47

No white on costal edge sirixpunctxi Herrich-Schaffer.

47. Hind wing dull, violet patch not contrasted czra Druce.

Hind wing bright; violet patch well contrasted hehe Moschler.

48. Terminal space of clear pale yellow ground color 49

Terminal space filled in with brown except on costa beyond outer line 50

49. Ground color very pale yellow perducens Walker.

Ground color distinctly straw yellow affinis Schaus.

50. Transverse lines joined by a bar on inner margin julianata Stoll.

Transverse lines separate on inner margin 51

51. Fore wing yellow except terminal space jundda Guenee.

Fore wing all shaded with brown var. mabis Guenee.

52. Terminal area white geminata Packard.

Terminal area brown, suffusing the two outer lines 53

53. Fringe brown 54

Fringe white, at least at base centrally 58

54. Marginal area broad, the bounding inner line inbent in the middle 55

Marginal area narrow, its bounding line nearly straight 56

55. Submarginal dotted area of hind wing in orange, preceded by a minute dash.

fortissima Dyar.

This area in ocher, preceded by a long dash dominicata Guenee.

56. Oblique band joining outer area on tornus persimilis Guenee.

Oblique band joining inner margin, separate from outer area 57

57. Marginal patch of hind wing preceded by a black dash nicxa Druce.

This patch without preceding line, or very faintly teligera Brabant.

58. Marginal area inbent in middle; hind wing with no yellow except on margin .. . 59

Marginal area straight or nearly so; hind wing frequently suffused with yellow. 60

59. Middle band very broad, white area reduced to narrow band on costal wedge.

argyritis Butler.

Middle band moderate; white area broad suppura Dyar.

60. Hind wing with costal dark patch electa Dyar.

Hind wing without costal dark patch 61

61. Marginal patch of hind wing solid, vivid, in orange 62

Marginal patch dilute, pale, the marginal dots relieved Candida Bar.

62. Marginal band of fore wing rather broad - 63

Marginal band of fore wing narrow santarema Walker,

63. Band of fore wing running to costa before middle, well separated from base.

rectimargo Guenee.

This band very oblique, joined to base by the costal dash metamorpha Dyar.

64. Inner band blue albata Felder and Rogenhofer.

Inner band silvery white 65
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65. Costal half of hind wing whitish ouocco Dyar.
Costa of hind wing with central pale patch at most 66

66. Smaller; orange patches larger; submedian dark dash of hind wing generally
doubled or hooked guttata Felder and Rogenhofer.

Larger; orange patches small; submedian dash of hind wing single.

peiiata Guenee.
67. Outer portion of wings wliite like the inner 68

Outer portion of fore wing filled in with dark brown, sharply limited
, 70

68. Two straight lines on fore wing converging on tornus detracta Walker.
One angular line oblique on tornus, the others costal wedges or dots.

testaceiceps Felder and Rogenhofer.
Two irregular lines across wing, parallel, running to inner margin 69

69. Fringe on central third of outer margin of hind wing brown, but without preceding
lii^e alabastraria Hiibner.

Outer margin of hind wing with short, central, brown, preceding line.

pidchella Bar.
70. Hind wing with long brown bar preceding gray metallic area before marginal

marking 71
Hind wing with small black spot before metallic area, and a smaller dot near

tornus 72
71. Base of fore wing white with costal dark patch and dot hemileuca Guenee.

Base of fore wing filled in with brown to vein 1 microleuca Dyar.
72. Hind wing with no marginal ocellus vincentiata StoU.

Hind wing with marginal ocellus and white streak 73
73. Termen divided in two colors by a wavy subterminal line ornata Bar.

Termen all evenly dark, no subterminal line caudata Herrich-Schaffer.

74. Inner line of irregular large purple blotches hermura Schaus.
Inner line fine and slender 75

75. Ground color pale yellow modestula Herrich-Schaffer.

Ground color darker yellow micca Druce.

EULEPIDOTIS METALLIGERA Butler.

Phrygionis metalligera Butler, Trans. Ent. Soc. Lend., 1879, p. 32.

Calydui metalligera Druce, Biol. Cent.-Amer., Lep. Het., vol. 1, 1889, p. 316.

Described from the Amazons. Specimens are before me from
Colombia, French Guiana, Panama, Costa Kica, and Mexico.

EULEPIDOTIS OSSEATA Bar.

Calydia osseata Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 293.

Unknown to me in nature. Bar's figure differs from metalligera

Butler only in being white instead of yellow.

EULEPIDOTIS ORNATA Dognin.

Calydia ornata BoGNm, M^m. Soc. Ent. Belg., vol. 18, 1911, p. 155.

I have a single specimen before me from Bolivia agreeing with
Dognin's description.

EULEPIDOTIS HEMITHEA Druce.

Calydia Jiemithea Druce, Biol. Cent.-Amer.. Lep. Het.. vol. 1, 1889, p. 316.

Described from Panama. I have two specimens from Chiriqui
before me.
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EULEPIDOTIS BOURGAULTI Bar.

Calydia hourgaulti Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 292.

Phrygionis setosa Butler, Trans. Ent. Soc. Lond., 1879, p. 31.

Described from French Guiana. I have specimens before me from

that locality and others from Panama.

EtJLEPIDOT*S NORDUCA Schaus.

Calydia norduca Schaus, Ann. Mag. Nat. Hist. (7), vol. 8, 1901, p. 38.

The type is from Jalapa, Mexico. I have others from Mexico,

Costa Rica, and Panama.

EULEPIDOTIS JUNETTA Dyar.i

This species from Tabernilla, Canal Zone, Panama, wOl be more

fully described in a forthcommg report dealing with the results of

the Smithsonian Biological Survey of the Panama Canal Zone.

EULEPIDOTIS MAGICA, new species.

Dark slaty brown, finely peppered over thorax and fore wings, the

scales havmg bright tips as in sabina Bar, shading to orange brown
over apex; three hues of metallic green, the iimer bent subcostally,

then slightly obhque, followed by brown; mesial Una more oblique,

lost below the subcosta except for a faint dark trace; outer Ime oblique

above, less so below vein 5, running to tornus, preceded by orange

at costa; a leaden subterminal line. Hindwing nearly black, with-

out taU; three blue spots in a row along submedian fold, the middle

one black outwardly, the outer marginal one nearly all black, raised;

a slight black prominence on margin above this last^spot. Expanse,

23-25 mm.
Cotypes.—One male, one female. No. 15697, U. S. Nat. Mus.; St.

Jean and St. Laurent, Maroni River, French Guiana, October and

November, 1904 (W. Schaus).

EULEPIDOTIS DIVES Butler.

Phrigionis dives Butler, Trans. Ent. Soc. Lond., 1879, p. 30.

Palindia dives Druce, Biol. Cent.-Amer., Lep. Het., vol. 1, 1889, p. 317.

Three specimens are before me from French Guiana, identified by

Schaus.
EULEPIDOTIS EMILLA Bar.

Palindia emilia Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 299.

Described from French Guiana, whence I have two specimens and

another from Dutch Guiana.

EULEPIDOTIS FORMOSA Bar.

Palindiaformosa Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 300.

I have two specimens from French Guiana, the type-locality.

1 Proc. U. S. Nat. Mus., vol. 47, 1914, p. 209.
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EULEPIDOTIS CROCOPTERA Felder and Rogenhofer.

Palindia crocoptera Felder and Rogenhofer, Reise Novara, Lep., pi. Ill, fig.

18, 1872.

I have three specimens of tliis from French Guiana.

EULEPIDOTIS SUZETTA, new species.

Yellow, unusually clear; Unes straight, dark ocherous, edged on
one side by a fine brown line, on the other by a broad band of metalUc
bluish scales ; inner line with colors reversed ; mesial hne more obhque
than the others ; a subterminal leaden line preceded by a brown line.

Hindwing clear yellow; a rounded metalUc blue spot on submedian
fold, well before margin, at about outer tliird of wing; on the margin
three silvery patches, marked by a few brown scales, the lower one
opposite the submedian patch is the largest. Expanse, 24 mm.

Type.—Male, Cat. No. 15698, U. S. Nat. Mus.; St. Jean, Maroni
River, French Guiana, April, 1904 (W. Schaus).

The specimen bears a label "corinna Cr., fide B. M."; but Bar's

identification must be respected since Cramer's figure is so poor as

to be uncertain if considered alone.

EULEPIDOTIS STELLA Bar.

Palindia stella Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 297.

I have no specimens of tliis species, which seems very distinct,

judging fi'om Bar's figure.

EULEPIDOTIS CORINNA Cramer.

Phalxna Noctua corinna Cramer, Pap. Exot., vol. 1, 1779, p. 47, pi. 29, fig. H.
Palindia corinna Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 296.

Phrygionis quadrilineata Kaye, Trans. Ent. Soc. Lond., 1901, p. 123.

I have specimens from Trinidad, British and French Guianas,
and Venezuela.

EULEPIDOTIS PRISMATICA, new species.

DuU ocher, shaded with sordid nearly all over the wings; lines

double, the centers dull ocher, inner line blacldsh, outer metallic

violet, but appearing dark leaden in most lights, inner line reversed;

both mesial and outer lines bent more or less in the middle ; reniform
a dusky shade; submarginal Kne leaden; terminal row of dark dots.

Hindwing with costa smoky, disk only dull orange; a curved streaked

band with violet scales across disk; three silvery patches on margin
preceded by black dots. Beneath rather uniformly light ocherous
straw color. Expanse, 20-24 mm.

Cotypes.—One male, two females. Cat. No. 15699. U. S. Nat. Mus.
St. Jean, Maroni River, French Guiana, July, 1904 (W. Schaus).

Close to corinna Cramer, but, I think, distinct. It is generally

duller, less contrastingly colored, and beneath the uniform Ught
ocherous tint is different from the bright yellow contrasted markings
of corinna.
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EULEPlbOTIS TRANSCENDENS, new species.

Thorax, basal segment of abdomen, and basal space of fore wing

pale glaucus green; fore wing lilacine brown, apical half yellow, form-

ing a clear wedge on costa before outer line and a blotched area at

apex; lines broad, double, orange filled, slender iimer Ime dark bro^TO,

outer broad, metallic blue; subterminal Ime silvery; fringe dark.

Hmd wmg nearly solidly fuscous; a yellow area in frmgo below apex

and at tornus; patch on submedian fold metallic blue, followed by

minute lines to the silvery marginal patches, the lower of which has

its black dots fused mto a crescent. Expanse, 25-27 mm.

Cotypes.—Two males, one female, Cat. No. 15700, U. S. Nat. Mus.;

St. Jean, Maroni River, French Guiana, July, 1904 (W. Schaus).

This species is abnormal m lacking entirely the hmd tibial tufts

of the male.
EULEPIDOTIS PENUMBRA, new species.

Dark bro\vn; forewing rather rouglily scaled, apex yellowish; lines

double but rather narrow, curved, orange browai, but shghtly relieved

from the ground; metallic edges blue, narrow, that of midlme obso-

lete below subcosta; subterminal line leaden. Hmdwing with clear

yeUow apex, involving the frmge, the rest of the wing of color of

forewing, shading to blackish on costal half; two raised patches of

scales on submedian fold, with blue metallic tmt, the outer one mar-

gmal and followed by a second smaller spot above; a dark line from

subcostal dark region to inner submedian spot. Expanse, 27 mm.

Type.—Female, Cat. No. 15701, U. S. Nat. Mus.; St. Jean, Maroni

River, French Guiana, March, 1904 (W. Schaus).

EULEPIDOTIS REGALIS Butler.

Phrygionis regalis Butler, Trans. Ent. Soc. Lond., 1879, p. 31, note.

I have one specimen from French Guiana, identified by Schaus.

EULEPIDOTIS SELECTA, new species.

Forewing brown over orange under tint, which appeai-s subapically

in a triangular diffused area; Imes orange brown, with slender dark

imier edges and metallic blue outer ones (inner line revei-sed), inner

and mesial lines straight, the mesial more obhque; outer line curved

m upper half; subtermmal fine silvery; termmal dots black. Hmd-

wmg fuscous browai, a light patch near apex; disk with a reddish area,

followed by a metalhc blue band, then an area of black irrorations:

three margmal silvery elongate patches with black dots. Beneath

contrastmgly marked, orange-yellow and fuscous, the apex of fore-

wing broadly fuscous; hindwing with two streaks on costa. Expanse,

27 mm.
Type.—Fem&\e, Cat. No. 15702, U. S. Nat. Mus.; Rockstone,

E'ssequibo River, Dutch Guiana, September, 1904 (W. Schaus).

Near corinna Cramer, more darkly shaded, the lines narrower and

with slender metallic edges.
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EULEPIDOTIS AUSTRINA Schaus.

Palindin austriana Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 60.

The type and another specimen from the same locahty are

before me.
EULEPIDOTIS SABINA Bar.

Palindia sahina Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 301.

Seven specimens from French Guiana are before me.

EULEPIDOTIS COERULEILINEA Walker.

Palindin coeruleilinea Walker, Cat. Brit. Mus., Lep. Het., part 15, 1858, p. 1768.

Palindia corineta Felder and Rogenhofer, Reise Novara, Lep., 1872, pi. Ill,

fig. 2.

Palindia lucia Bar, Ann. Soc. Ent. France (5), vol. 5, 1875, p. 300.

A long series from the Guianas, Venezuela, Panama, Costa Rica,

and Mexico is before me.

EULEPIDOTIS RETICULATA Bar.

Palindia reticulata Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 249.

Palindia diana Moschler, Verh. zool.-bot. Ges. Wien, vol. 30, 1880, p. 394.

Ten specunens from French and Dutch Guiana are before me.

EULEPIDOTIS MUSTELA Druce.

Palindia mustela Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1889, p. 318.

Described from Mexico. I have three from there and one from

Panama.
EULEPIDOTIS ADDENS Walker.

Palindia addens Walker, Cat. Brit. Mus., Lep. Het., part 15, 1858, p. 1768.

Described from Santo Domingo. I have three from Porto Eico,

one from Santa Lucia, and one from Dominica.

EULEPIDOTIS SUPERIOR Guenee.

Palindia superior Guenee, Spec. Gen., vol. 6, 1852, p. 278.

Palindia dewitziiWoscHLER, Abh. Senck. nat. Ges., vol. 14, 1886, p. 196.

Palindia deva Druce, Biol. Cent.-Amer., Lep. Het., vol. 1, 1889, p. 320.

The description of superior is without locality; dewitzii is from

Porto Rico and deva from Mexico and Panama. I have a long series

from Mexico, Costa Rica, and Venezuela, none from the Antilles,

though Moschler's description leaves no doubt of the identity of

dewitzii. The species varies considerably m shadmg. Generally

the ground color is uniform, but occasionally the termmal space is

paler and without the purple shadmg, and again it is markedly darker

than the rest of the wing.

EULEPIDOTIS ANNA, new species.

Green; apex of abdomen fuscous; forewing green, costal edge

brown; three lines, slender, brown, obHque, the outer curved and

doubled; fringe brown. Hindwing brown, shacUng paler on costa;

a green streak each side of submedian fold, and a semicircular green



104 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.47.

patch on outer margin. Beneath pale, with brown shadings, no

green. Expanse, 24 mm.
Type.—Female, Cat. No. 15703, U. S. Nat. Mus.; St. Jean, Maroni

Kiver, French Guiana, July, 1904 (W. Schaus).

EULEPIDOTIS ARGENTILINEA Schaus,

Palindia argentilinea Schaus, Proc. U. S. Nat. Mus., vol. 30, 1906, p. 110.

Only the unique tj\)e is before me.

EULEPIDOTIS REDUCENS, new species.

Bright grass green, costa narrowly orange-brown, with blackish dots

toward apex; inceptions of the three Hnes on costa brown, with dark

edges; lines subparaUel, approximate, bent subcostally, all running

to inner margin, the mesial and outer ones approacliing each other

a Uttle, all the hnes narrower and less intense below; a subterminal

silvery line, narrow and cut by the veins. Fringe brown tipped.

Hindwdng wliitish on costal third, with subterminal silvery line as on

fore wing; a sUght prominence in the margin at vein 3 with a black

dot preceded by silver and a black marginal line; a smaU speck on

vein 2 before margin, from which proceeds a trace of a dusky outer hne.

Beneath silky wliitish, with green tint by transparency. Expanse,

30 mm.
Type.—Female, Cat. No. 15703, U. S. Nat. Mus. ; Suapure, Venezuela,

April, 1899 (E. A. Klages).

EULEPIDOTIS VIRIDISSIMA Bar.

Palindia viridissima Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 248.

A series from French Guiana is before me, and one specimen from

Venezuela.
EULEPIDOTIS CHLORIS Bar.

Palindia chloris Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 249.

I identify as tliis a single specimen from Venezuela. Probably only

a variety of the preceding, as originally suggested by Bar.

EULEPIDOTIS FOLIUM Schaus.

Palindia foliufn Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 61.

The type and two other specimens from Costa Rica are before me.

EULEPIDOTIS ILYRIAS Cramer.

Phalaena Bombyx ilyrias Cramer, Pap. Exot., vol. 1, 1779, p. 15, pi. 10, fig. E.

Phalaena ilyraria Fabricius, Ent. Syst., vol. 3, 1792, pp. 2, 138.

Eulepidotis illyiaria Hubner, Verz. bek. Schmett., 1816, p. 291.

Palindia ilyrias Guenee, Spec. Gen., vol. 6, 1852, p. 278.

Palindia ilyrias Walker, Cat. Brit. Mus., Lep. Het., part 12, 1857, p. 859.

Palindia ilyrias Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 246.

A series is before me from the Guianas and Costa Rica, showdng the

two customary varieties with a small and a large brown patch on the

fore wing.
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EULEPIDOTIS SYLPHA Dyar.

Tills will be more fully described in my fourth paper on Mexican
Lepidoptera to be published in the present volume of the ProceecUngs
of the United States National Museum. The two types are before

me—a male from Costa Rica and female from Mexico.

EULEPIDOTIS GLAUCOPASA Dyar.

This also will be considered in my fourth Mexican paper. Five
specimens are before me, all from Mexico.

EULEPIDOTIS SCHEDOGLAUCA, new species.

Grass green; fore wing with the costa very narrowly brown; lines

slender, brown, straight, shghtly widened and luteous filled on costa,

converging a little in the direction of tornus; costal area of liind

wing shaded with orange; outer margin entire, without modification

or marginal mark; a spot of raised scales before the margin, black
within, silver without; tornus and fringe at submedian touched with
orange; a terminal black line, touched with silver; fringe interHned

with green and tipped with brown. Beneath greenish, washed
over with brown; two curved brown lines on fore wing. Expanse,
27 mm.

Cotypes.—Male and female. Cat. No. 15705, U. S. Nat. Mus.; St.

Jean, Maroni River, French Guiana, July, 1904 (W. Schaus).

Another male from Aroa, Venezuela (Schaus collection), is a little

larger, otherwise identical.

EULEPIDOTIS HOLOCLERA, new species.

Green; forewing with pale brown edge of costa linear; Unes
slender, brown, straight, without costal widening, but minute light

dots at costa, converging a little in the direction of tornus; fringe

green. Hindwing with large orange area at apex and costa; a small
red-brown incision at submedian fold, followed by a narrow terminal
line and one minute black dot. Beneath green at the bases of both
wings, shaded with rusty outwardly; forewing with one faint outer
Hue or clouded brown area. Expanse, 32-34 mm.

Cotypes.—One male, two females. Cat. No. 15706, U. S. Nat. Mus.;
St. Jean, Maroni River, French Guiana, July, 1904 (W. Schaus).
Though so nearly related to E. schedoglauca, the present species

has no hair tufts on the liind tibise of the male. These tufts are
large and conspicuous in schedoglauca.

EULEPIDOTIS STIGMASTICTA Dyar.

This will be more fully mentioned in my fourth Mexican paper.
Two cotyjjes, both females from Mexico, are before me.

EULEPIDOTIS CROCEIPARS, new species.

Fore wing green; the three lines of a duller shade, slightly con-
verging in the direction of tornus; fringe tipped with brown. Hind-
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wing bright orange; a green ray on each side of submedian fold, the

upper one spreading out on the margin and inclosing a small raised

silvery spot with black scales on the edges ; margin entire, with three

silvery and one black dots in the green area. Abdomen green at base,

orange on terminal half. Below green near bases of the wings, then

orange, the apex of forewing shaded wdth brown. Male without tuft

on liind tibia. Expanse, 40 mm.
Type.—Male, Cat. No. 15707. U. S. Nat. Mus.; Rio Janeiro, Brazil

(Schaus collection).

EULEPIDOTIS ATALANTA Bar.

Palindia atnlanla Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 249.

Tliis species is not before me, but should be readily recognizable

from Bar's excellent figure.

EULEPIDOTIS ERINA, new species.

Green; abdomen green above at the base, fuscous posteriorly. Fore

wing mossy green; three crossbands double, brown-filled, wavy or

subcrenulate, close and all terminating perpendicular to inner margin,

curved on costal half; inner fine angularly bent in the middle; a

fourth wavy shaded subterminal fine; a row of irregular blotches

through cell outwardly to margin; a row of terminal w^hite dots;

fringe brown. Hindwing blacldsh fuscous; a green ray before

submedian fold and triangular patch on margin beyond it, containing

a blackish speck; a narrow outer curved fine running near margin

toward tornus. Beneath shaded with fuscous brown, especially

outwardly; both wings w^ith two curved fuscous bands. Expanse,

27 mm.
?V^e.—Female, Cat. No. 15708, U. S. Nat. Mus.; St. Jean, Maroni

River, French Guiana, April, 1904 (W. Schaus).

EULEPIDOTIS DELECTA Schaus.

Palindia deiecta Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 59.

The tyi)e and another specimen from Costa Rica are before me.

EULEPIDOTIS SERPENTIFERA Brabant.

Palindia serpentifera Brabant, Le Nat. (2), vol. 22, 1909, p. 178.

Four specimens from French Guiana are before me, identified by
Mr. Schaus.

EULEPIDOTIS EZRA Dnice.

Palindia ezra Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1898, p. 499.

Described fi"om Mexico. I have five specimens from there, one from

Costa Rica, one from Panama, and two from Venezuela. Possibly it

is not more than racially distinct from Jiehe Moschler of the Antilles.

The two are certainly very close.

EULEPIDOTIS HEBE Moschler.

Palindia hebe Moschler, AWi. Senck. Nat. Ges., vol. 14, 1886, p. 195.

Eight specimens are before me from Cuba.
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EULEPIDOTIS STRI.EPUNCTA Herrich-Shaffer.

Palindia strisepunda HERRiCH-ScHXrFER, Corr.-Bl., zool.-niin. ver. Regensb.

vol. 22, 1869, p. 153.

Palindia variabilis Moschler, Abh. Senck. Nat. Ges., vol. 14, 1886, p. 194.

Palindia var. obscura Moschler, Abh. Senck. Nat. Ges., vol. 14, 1886, p. 195.

Closely aUied to hehe, apparently a degenerate offshoot from it.

The colors are dulled and very variable, the white costal ornamen-
tation obsolete, the markings of hind wing reduced. I have five

specimens from Cuba.

EULEPIDOTIS PERDUCENS Walker.

Palindia perducens Walker, Cat. Brit. Mus., Lep. Ilet., part 15, 1858, p. 1767.

Described from Jamaica. I have no specimens.

EULEPIDOTIS AFFINIS Schaus.

Palindia affinis Schaus, Ann. Alag. Nat. Hist. (8), vol. 7, 1911, p. 60.

The continental representative of the Antillean perducens. I have
seven from Costa Eica, one from Panama, and one from Venezuela.

EULEPIDOTIS JULIANATA Stoll.

Phalaena Geometra jidianata Stoll, Suppl. Cramer's Pap. Exot., 40, pi. viii, fig. 4,

1791 (written juliata in index, p. 383).

Palindia julianala Guenee, Spec. Gen., vol. 6, 1852, p. 277.

Palindia egala Walker, Cat. Brit. Mu?., Lep. Het., part 33, 1865, p. 807.

Palindia julianata Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 5.

Palindia julianata Butler, Ent., 1892, p. 190.

Unknown to Guenee, but well figured by Bar. Butler runs this

in with juncida Guenee = aglaura Bar, wrongly, I thmk. He does

not mention mdbis Guenee m this connection, as he had evidently

misidentified the name (see Dyomyx fumata Felder and Rogenhofer)

,

apparently from followmg Walker.^ Seventeen specimens are

before me from French Guiana, one from Venezuela, and one from
Mexico, the latter an aberration with purple shading fillmg in the

basal space up to the central line.

EULEPIDOTIS JUNCIDA Guenee.

Palindia juncida Guenee, Spec. Gen., vol. 6, 1852, p. 277.

Palindia mabis Guenee, Spec. Gen., vol. 6, 1852, p. 277.

Palindia thecloides Walker, Cat. Brit., Mus., Lep. Het., part 12, 1857, p. 851.

Palindia aglaura Bar, Ann. Soc. Ent. France (5), vol. 6, ]876, p. 7.

Palindia julianata, vars. juncida and aglaura Butler, Ent., 1892, p. 190,

This species varies m the amount of purple shadmg. In typical

juncida there is none, except m the terminal space; it gradually
increases as a general smoky suft"usion of the pale parts until the

wing is wholly and uniformly shaded (var. mahis). Walker a]:)par-

ently misidentified mabis, as he describes his thecloides, which is the
same thing, immediately after. Bar recognized the variability of

the species, but did not recognize it as juncida Guenee, which he

1 Cat. Brit. Mus., Lep. Het., part 12, 1857, p. 850.
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refers to as unknown to him. Butler also recognized the variation,

but went a step too far by including also julianata Stoll. I have 135

specunens before me from Brazil, the Guianas, Venezuela, Panama,

Costa Kica, and Mexico,

EULEPIDOTIS GEMINATA Packard.

Palindia geminata Packard, First Rep. Peabody Acad. Sci., 1869, p. 64.

Palindia regina Druce, Ann. Mag. Nat. Hist. (G), vol. 4, 1889, p. 93.

I have four specimens before me from Ecuador, Colombia, and

Costa Rica. Dr. A. S. Packard's type was collected by the Smith-

sonian Expedition to South America in 1867 "on the route from

Quito across the Andes, down the Napo River, and along the river

Maranon." Druce described from Ecuador.

EULEPIDOTIS FORTISSIMA, new species.

Shhiing white; abdomen dull ocher on posterior half; head and

collar brown. Forewing with broad, dark brown band, widest on

costa and running to tornus, contiguous on its lower half to the

outer brown area; this is broad, bent toward base in middle, termi-

nated by a double line, dull ocher filled below; a vague pale sub-

marginal shade, preceded by a darker area. Hindwing yellowish,

with a white ray on either side of submedian fold; a large black

patch at apex; a short tail on outer margm, preceded by a black

spot with white dash on one side and marginal white Ime on the

other, preceded by a brownish area with scattered blkck scales, and

before this a very short brown line at end of outer white ray.

Expanse, 40-44 mm.
Cotypes.—Two males, one female. Cat. No. 15709, U. S. Nat. Mus.;

Rio Janeiro, Brazil (Schaus collection) ; Omai, British Guiana (Schaus

collection); Juan Vinas, Costa Rica, February (W. Schaus).

Near dominicata Guenee, but distmctly larger and the ornamenta-

tion of the hind wing different.

EULEPIDOTIS DOMINICATA Guenee.

Palindia dominicata Guknee, Spec. Gen., vol. 6, 1852, p. 276.

Described from Brazil. I have specimens from there, the Guianas,

Venezuela and Costa Rica. This species has been recorded from

the United States,^ but on what material is unknown to me. I

should rather expect rectimargo or electa to occur with us, as these

species are in my experience much more abundant than dominicata

and extend farther north.

EULEPIDOTIS PERSIMILIS Guenee.

Palindia persimilis Guenee, Spec. Gen., vol. 6, 1852, p. 276.

I have a single specimen from Brazil, the type-locality.

Bull. 44, U. S. Nat. Mus., 1893, p. 361.
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EULEPIDOTIS NICffiA Druce.

Palindia nicsea Druce, Ann. Mag. Nat. Hist. (7), vol. 5, 1900, p. 518.

This is unknown to me, but appears from the description close to

the following.
EULEPIDOTIS TELIGERA Brabant.

Palindia teligera Brabant, Le Nat. (2), vol. 23, 1910, p. 31.

Palindia vivida Dognin, Het. nouv. I'Amer. du sud, vol. 6, 1912, p. 20.

Brabant described from Venezuela, Dognm from Paraguay. I

have five specimens from Venezuela agreemg perfectly with the

descriptions of both authors.

EULEPIDOTIS ARGYRITIS Butler.

Eulepidotis argyritis Butler, Trans. Ent. Soc. Lond., 1879, p. 29.

Described from Brazil. I have one from Venezuela and eight

from Mexico, one of the latter compared with Butler's type by Mr.

Schaus.
EULEPIDOTIS SUPPURA Dyar.

This will be described more fully m my fourth Mexican paper. I

have six cotypes from Mexico and Venezuela.

EULEPIDOTIS ELECTA Dyar.i

This will be mentioned more in detail in my forthcommg Panama
report. Twenty-six specimens are before me from Venezuela,

Panama, Costa Kica, and Mexico.

EULEPIDOTIS RECTIMARGO Guenfie.

Palindia redimargo Guenee, Spec. Gen., vol. 6, 1852, p. 276.

Thirty-five specimens are before me from BrazU, Paraguay, the

Guianas, Venezuela, Panama, Costa Kica, and Mexico.

EULEPIDOTIS METAMORPHA, new species.

Very similar to rectimargo, differing priacipally in the direction of

the crossband, which runs obliquely from tornus to costa at basal

third and is joined completely to the base by the costal dash. Hmd
wing with the mark fainter, its preceding dash very distinct. Ex-

panse, 30 mm.
Tijpe.—Male, Cat. No. 15110, U. S. Nat. Mus.; Matanzas, Cuba,

November, 1902 (W. Schaus).

EULEPIDOTIS SANTAREMA Walker.

Palindia santarema Walker, Cat. Brit. Mus., Lep. Het., part 33, 1865, p. 806.

This species is not before me.

EULEPIDOTIS CANDIDA Bar.

Palindia Candida Bar, Ann. Soc. Ent. France, (5), vol. 6, 1876, p. 8.

This is not before me, but Bar's figure leaves no room for doubt as

to the identity of this form.

1 Proc. U. S. Nat, Mus., vol. 47, 1914, p. 210.
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EULEPIDOTIS ALBATA Felder and Rogenhofer.

Palindia albata Felder and Rogenhofer, Reise Novara, Lep., 1872, pi. Ill,

fig. 1.

Palindia magdalensis Bar, Ann. Soc. Ent. France, (5), vol. 6, 1876, p. 434.

Ten specimens are before me from French Guiana.

EULEPIDOTIS OUOCCO, new species.

Small; costo-subapical orange spot lai^e; costa alternating orange

and metallic blue ^vith a white spot near the middle ; sub-basal line

with white central spot ; marginal line widely expanded in the middle.

Hind wing wdth costal half whitish, the rest brown mth faintly indi-

cated purplish outer half-band. Fringe white, interrupted below the

middle by a small dark speck. Expanse, 15 mm.
Type.—Csit. No. 15711, U. S. Nat. Mus.; St. Jean, Maroni River,

French Guiana, July, 1904 (W. Schaus).

EULEPIDOTIS GUTTATA Felder and Rogenhofer.

Palindia guttataFELDER and Rogenhofer, Reise Novara, Lep., 1872, pi. Ill, fig. 3.

Palindia micra Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 433.

Forty-three specimens are before me from French Guiana, Panama,

Costa Rica, and Nicaragua.

EULEPIDOTIS PERLATA Guenee.

Palindia perlata Guenee, Spec. Gen., vol. 6, 1852, p. 279.

Palindia spectabilis Walker, Cat. Brit. Mus., Lep. Het., part 15, 1858, p. 1767.

Forty-one specimens are before me from Brazil, French Guiana,

Panama, Costa Rica, and Nicaragua. Very close to guttata, but

differing in many details. The two silvery spots are not infrequently

confluent, occasionally forming a band, which in one specimen is

narrow, almost as in alhata.

EULEPIDOTIS DETRACTA Walker.

Palindia detracta Walker, Cat. Brit. Mus., Lep. Het., part 12, 1857, p. 847.

Described from Brazil. I have eight from Brazil and Paraguay.

EULEPIDOTIS TESTACEICEPS Felder and Rogenhofer.

Palindia testaceiceps Felder and Rogenhofer, Reise Novara, Lep., 1872, pi. Ill,

fig. 16.

Palindia albula Bar, Ann. Soc. Ent. France, (5), vol. 6, 1876, p. 20.

I have nine specimens from Venezuela, Panama, and Costa Rica.

EULEPIDOTIS ALABASTRARIA Hubner.

Eulepidotis alabastraria Hubner, Verz. bek. Schmett., 1816, p. 291.

Eulepidotis alabastriaria Hijbner, Zutr. exot. Schmett., 1818, p. 22, figs. 311-312.

Palindia punctangulata Walker, Cat. Brit. Mus., Lep. Het., part 12, 1857, p. 848.

Palindia alabastraria Butler, Ent., 1892, p. 190.

Thirty-six specimens are before me from Brazil, French Guiana,

Venezuela, Panama, Costa Rica, and Mexico. This name was
introduced into the North American faunal list by Hulst as a Geome-
trid,^ lately corrected by Swett.^

1 See Bull. 52, U. S. Nat. Mus., 1903, p. 292, No. 3486. « Can. Ent., vol. 29, 1907, p. 142.
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EULEPIDOTIS PULCHELLA Bar.

Palindia pulchella Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 245.

This is not before me. Butler makes it a synonym of alahastraria,

but none of my series of that species show the little bar close to margin

of liind ^^dng seen in Bar's figure, so I hold the name separate.

EULEPIDOTIS HEMILEUCA Guenee.

Palindia hemileucn Guenee, Spec. Gen., vol. 6, 1852, p. 275.

One specimen from Brazil is before me.

EULEPIDOTIS MICROLEUCA, new species.

As in hemileuca Guenee, except that the basal white space of fore

wing is filled in with black and brown scales nearly down to vein 1 . In

hemileuca tliis space is white with a black spot on costa and dot

below. Expanse, 29 mm.
IV^e.—Male, Cat. No. 15712, U. S. Nat. Mus.; Rio Janeu-o, Brazil

(Schaus collection)

.

This may be an aberration of hemileuca, but my series of both

forms is so limited that I can form no idea of the range of variation.

EULEPIDOTIS VINCENTIATA StoU.

Phalasna Geometra vincentiata Stoll, Suppl. Cramer's Pap. Exot., 1791, p. 39, pi. 8,

fig. 3.

Palindia vincentiata Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 9.

This is not before me.

EULEPIDOTIS ORNATA Bar.

Palindia ornata Bar, Ann. Soc. Ent. France (5), part 6, 1876, p. 11.

I have seen no specimens of this species.

EULEPIDOTIS CAUDATA Herrich-Schafier.

Palindia caudata Herrich-Schaffer, Exot. Schmett., 1853, fig. 136.

Palindia caudata Walker, Cat. Brit. Mus., part 12, 1857, p. 850.

Described from vSurinam. I have a single specimen from Panama.

EULEPIDOTIS HERMURA Schaus.

Palindia hermura Schaus, Joiirn. N. Y. Ent. Soc, vol. 7, 1898 (June), p. 119.

Palindia evadens Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1898 (August),

p. 500.

Thirteen specimens are before me from Mexico, Costa Rica, and

Venezuela.
EULEPIDOTIS MODESTULA Herrlch-Schaffer.

Palindia modestula Herrich-Schaffer, Corr.-bl. zool.-min. Ver. Regensb.,

vol. 22, 1869, p. 153.

Palindia modestula Moschler, Abh. nat. Senck. Ges., vol 14, 1886, p. 193.

I have eight specimens from Cuba.
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EULEPIDOTIS MICCA Druce.

Palindia micca Druce, Biol. Cent.-Amer., Lep. Het., vol. 1, 1889, p. 319.

Eleven specimens are before me from Mexico, Costa Kica, and
Venezuela. Tliis is the continental form of modestula Herrich-

SchafFer.
UNPLACED SPECIES.

PALINDIA PRIMULINA Druce.

Palindia primulina Druce, Ann. Mag. Nat. Hist., (7), vol. 5, 1900, p. 518.

Evidently a peculiar and characteristic species, unlike anything

knowTi to me. The following is Mr. Druce's description:

Male.—Head, antennae, collar, tegulfe, thorax and abdomen pale primrose-color; the

under side of the thorax, abdomen, and legs white. Primaries and secondaries pale

primrose-yellow; primaries, the costal margin edged with white, three curved chrome-

yellow bands cross the wing from the costal to the inner margin, the first two bands

nearest the base, the third beyond the cell; the marginal line white, with minute

black dots; the fringe chrome-yellow; secondaries with a few metallic scales near the

anal angle, above Avhich is a short chrome-yellow line; the under side of both wings

pale primrose-yellow.

Expanse, 1 inch.

Hab.—Colombia, Valparaiso (Mus. Druce).

PALINDIA REFLEXA Herrich-Schaffer.

Palindia reflexa Herrich-Schaffer, Corr.-Blatt zool.-min. Ver. Regensb., vol. 22,

1869, p. 154.

Easily to be recognized by the very peculiar secondary sexual

character of the male, a round, wliite, hauy lappet on the costa

above. I have seen notliing at all approacliing such a structure.

The following is Herrich-Schaffer's description:

114) reflexa ES. 489/625. foem.—449/1047 mas.—Kleiner als corinna, Hfi auf R 3

sehr schwach geeckt. Rostbraun, Vfl mit2ganzgeraden, gegen den IR divergirenden

QStreifen, von 1/3 und 2/3 des VR und weisserW der Franzen. Auf den Hfi nur ein

weisser Schragstreif in Z 1 a als innere Begrenzung eines rostrothen Fleckes. Beim
kleineren Manne sind beide Streife der Vfl undeutlicher, weniger divergirend, der VR
aber hinter der Mitte in einen grossen, halbscheibenformigen, weissen, rothbraunge-

wimperten Lappen nach oben umschlagen.

Recently Mr. Schaus and the writer, in considering the identifica-

tion of Herrich-Schaffer' s name, have concluded that it is probably not

a Palindia at all, or even a Noctuid, but is an earlier name for Parid-

nea TiolopTisealis Ragonot, a Pyralid of the subfamily Chrysauginse.

PALINDIA STRIATAIUA Cramer.

Phalxna Geoineter striataria Cramer, Pap. Exot., vol. 4, 1782, p. 125, pi. 355, fig. F.

Palindia striata Guenee, Spec. Gen., vol. 6, 1852, p. 278.

Palindia striatia Herrich-Schaffer, Corr.-Blatt zool.-min. Ver. Regens., vol. 22,

1869, p. 153.

Unknown to Guen6e (1852), who placed it in Palindia from his

interpretation of Cramer's figure. Also unknown to Walker,^ who
follows Guenee. Herrich-Schaffer had a specimen from Cuba which

1 Cat. Brit. Mus., Lep. Het., part 12, 1857, p. 850.
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he describes at some length. Bar, overlooking Herrich-Schaffer's
work, considers striataria "une Pdlindidse. bien douteuse. " ^ The
species is very strongly marked and should be easily recognizable.

PALINDIA SCITA Walker.

Palindia scita Walker, Char, undes. Lep. Het., 1869, p. 39.

Sir George Hampson has kindly drawn my attention to this de-
scription. It appears to represent a form quite unknown to me.
No locality is given.

Genus DYOMYX Guenee.

Dyomyx Guenee, Spec. Gen., vol. 6, 1852, p. 281. Type cimolia Guenee (first

species); cimolia, here designated.

Dyomix Bah, Ann. Sec. Ent. France (5), vol. 6, 1876, p. 436.

Table of the species.

1. Hind wing with short tail on outer naargin ."

2
Hind wing without tail, at most wavy or slightly angulated 5

2. Discal mark narrow, lunate; white mark on inner margin situated beyond the
fourth (bent) line 3

Discal mark wide, oval; white mark on inner margin, if present, following the
third (straight) line 4

3. Larger, browner; median line of hind wing bordered with orange; submarginal
silver line slight albistriga Schaus.

Smaller, grayer; median line of hind wing not distinctly bordered with orange;
submarginal silvery line distinct egista Bar.

4. Larger, browner; white mark on inner margin distinct consequens Dyar.
Smaller, grayer; mark on inner margin faint, yellowish vierricM Holland.
Larger, grayer; no light mark on inner margin. . fumata Felder and Rogenhofer.

5. Fore wing without eye-spot inferior Herrich-Schaffer.

Fore wing with round eye-spot above inner margin6 6

6. Three inner lines straight, oblique 7

These lines wavy or broken 14

7. Lines relieved on a uniform ground 8

A solid dark shade between mid and inner lines 12
8. Fore wing with terminal dark line relieved by narrow wMte or yellow lines on

each side; median line of hind wing reduced to a dash 9

Terminal dark line relieved only by faint pale shades 10
9. Fore wing uniform purplish; lines with yellow edges guenei Bar.

Fore wing purple-blue on inner half; lines without yellowish edges
megalops Guenee.

10. Subterminal line of forewing pale, distinct throughout janus Bar.
Subterminal line faint or obsolete 11

11. Mesial line of hind wing beneath even; pale line before terminal line of forewing
above, dotted ocala Schaus.

Mesial line of hind wing beneath crenulate
;
pale subterminal line not dotted ... 12

12. Ocellus large; reniform free from mesial line; inner line of hind wing parallel to

and near outer egistoides Bar.
Ocellus small; reniform contiguous to mesial line; inner line of hind wing remote

from outer line, curved, obsolescent herberta Dyar.
13. Shade between mid and inner lines uniform in width jo7iesi Schaiis.

This shade cut off above inner margin zates Druce.

1 Ann. Soc. Ent. France (3), vol. 5, 1S75, p. 290.

34843°—Proc.N.M.voI.47—14 8
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14. Median area with dark filling between the lines 15

Median area without dark filling 17

15. Dark area from inner to outer line and continued in a patch to outer margin

ora Dyar.

Dark area confined between the inner and median lines 16

16. Hind wing olive yellow with dark brown angled area from base; marginal mark

large, silvery, with black striae juno Moschler.

Hing wing brown; marginal mark slight, rather inconspicuous. . volcanica Schaus.

17. Hing wing with subocellate black spots on outer margin 18

Hind wing without such spots, all fuscous with a narrow orange terminal edge

ancea Cramer.

18. Small; hind wing with single marginal ocellus placida Schaus.

Large; hind wing with three marginal black ocellate dots dmolia Guenee.

DYOMYX ALBISTRIGA Schaus.

Palindia albistriga Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 58.

I have the type and two other specimens, all from Costa Kica.

DYOMYX EGISTA Bar.

Dyomix egista Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 439.

I have six from British Guiana,Veneziiela, Panama, and Costa Rica.

DYOMYX CONSEQUENS Dyar.

This will be more fully described in my fourth Mexican paper.

I have five cotypes from Mexico, Panama, and Venezuela.

DYOMYX MERRICKI Holland.

Palindia merricH Holland, Ent. News, vol. 13, 1902, p. 172.

Palindia merricki Dyar, Proc. Ent. Soc. Wash., vol. 14, 1912, p. 194.

Nine specimens are before me, all from Venezuela. The species

was described from Pennsylvania, presumably from a stray specimen.

DYOMYX FUMATA Felder and Rogenhofer.

Palindia fumata Felder and Rogenhofer, Reise Novara, Lep., 1872, pi. Ill,

fig. 17.

Eulepidotis mabis Butler (not Guenee), Trans. Ent. Soc. Lond., 1879, p. 29.

Palindia mabis Druce (part, not Guen6e), Biol. Cent.-Amer., Lep. Het., vol. 1,

1889, p. 317.

This is not before me. Butler misidentified Guenee's 7naUs,

apparently by following Walker's arrangement in the British Museum.

Druce quoted the synonymy from Butler, though he probably had

the true mabis before him.

DYOMYX INFERIOR Herrich-Schaffer.

PaZmtfia m/mor Herrich-Schaffer, Corr. Bl., zool.-min. Ver. Regensb., vol. 22,

1869, p. 153.

Dyomyx lineata Druce, Biol. Cent.-Amer., Lep. Het., vol. 1, 1889, p. 320 (female).

Seven specimens are before me from Brazil, Panama, Costa Rica,

and Mexico. Druce figures as male and female two different species.

I restrict the name to the female figured in the Biologia, plate 29,

fig. 25.
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DYOMYX GUENEI Bar.

Dyomix guenei Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 442.

This is not before me. Bar's figure seems excellent.

DYOMYX MEGALOPS Guenee.

Dyomyx megalops Guenee, Spec. Gen., vol. 6, 1852, p. 282.

I have not seen specimens. Guenee's figure is very sketchy, but
probably recognizable.

DYOMYX JANUS Bar.

Dyomix janus Bar, Ann. Soc. Ent. France (5), vol. 6, 1876, p. 441.

Not known to me in nature.

DYOMYX OCALA Schaus.

Dyomyx ocala Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 61.

The male type is before me. Mr. Schaus had associated with it

another specmien as the female, but I consider this specimen to belong
to the next species.

DYOMYX EGISTOIDES Bar.

Dyomix egistoides Bar, Ann. Soc. Ent. France (5), yol. 6, 1876, p. 440.

A single female from Costa Rica is before me, agreeing well with
Bar's characterization. It is mentioned above under ocala.

DYOMYX HERBERTA, new species.

Dyomyx lineata Druce male (not female), Biol. Cent.-Amer., Lep. Het., 1889
pi. 29, fig. 24.

Brown, with faint purple irridescence over whole of fore wing,
very faint on hindwing; lines slender, straight; subbasal half line,

to vein 1, parallel to inner line, which runs from inner fifth of costa
to inner thu-d of inner margin; mesial line a little broader and less

rigid than the other, slightly bent at median vein, touching inner
side of small black ocellus on vein 1, which has white pupil, orange
ring and brown outer ring; reniform vague, rather narrow, lunate,
defined by inner and outer curved lines ; outer line bent above vein 7,

lost below 2, a brown marginal Ime, edged on both sides by pale lines.

Hindwing with a line across disk, running close to margin, twice
angled but not dentate, followed by a narrow dull orange streak and
a blue-gray powdery area, which runs upward to about vein 5 ; two
distant narrow white marginal lines; a small black dot between them
opposite the outer angle of the middle line. This spot has an orange
edging but is scarcely ocellate. Beneath a common mesial curved
crenulate luie, the hind wing with a straight shaded arc within it.

Expanse, 43 mm.
Cotypes.-—Two females. No. 15713, U. S. Nat. Mus.; St. Jean,

Maroni River, French Guiana, April, 1904 (W. Schaus) ; SLxola River,
Costa Rica, March, 1907 (W. Schaus).
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DYOMYX JONESI Schaus.

Dyomyx jonesi Schaus, Journ. N. Y. Ent. Soc, vol. 6, 1898, p. 120.

Dijomyx obliquata Schaus, Ann. Mag. Nat. Hist. (8), vol. 7, 1911, p. 62.

I have the unique types of jonesi from Brazil and oUiguata from

Costa Rica. Both are males and almost identical.

DYOMYX ZATES Dnice.

Dyomyx zates Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1898, p. 500.

Two specunens are before me from Costa Rica.

DYOMYX ORA Dyar.

To be more fully described in my fourth Mexican paper. I have a

female from Mexico and another from Panama. This is not improb-

ably an ornate variety of D. cimolia Guenee.

DYOMYX JUNO Moschler.

Dyoimjx juno Moschler, Abh. Senck. Nat. Ges., vol. 14, 1886, p. 197.

This is not before me.

DYOMYX VOLCANICA Schaus.

Dyomyx volcanica Schaus, Journ. N. Y. Ent. Soc, vol. 6, 1898, p. 119.

The type and tlii-ee other Mexican specimens are before me and two

from Costa Rica.
DYOMYX PLACIDA Schaus.

Dyomyx pladda Schaus, Ann. Mag. Nat. Hist. (7), vol. 8, 1901, p. 39.

Six specimens are before me from Mexico, including the type. In

one specimen the whole median space is ocherous.

DYOMYX CIMOLIA Guenfee.

Dyomyx cimolia Guenee, Spec. Gen., vol. 6, 1852, p. 282.

Dyomyx pavo Walker, Cat. Brit. Mus., Lep. Het., part 15, 1858, p. 1769.

Two specimens from Mexico are before me.

DYOMYX ANCEA Cramer.

Phalxna Noctua ancea Cramer, Pap. Exot., vol. 4, 1782, p. 72, pi. 324, fig. G.

Platyja^ ancea Hx^bner, Verz. bek. Schmett., 1816, p. 268.

Dyomyx ancea Guenee, Spec. Gen., vol. 6, 1852, p. 282.

Dyomyx ancea Walker, Cat. Brit. Mus., Lep. Het., vol. 12, 1857, p. 854.

Unknown to me except by Cramer's figure. The figure is bad, but

seems nearest to cimolia Guenee of anything before me. I have so

few cimolia that I can not form a good idea of the extent of its varia-

tion.

» The type of Platyja Hiibner must be taken to be umminea Cramer (first species), designated by Hamp-

son (Moths of India, vol. 2, 1894, p. 539).



NEW GENERA AND SPECIES OF AMERICAN
BRACHYRHYNCHOUS CRABS.

By Mary J. Rathbun,
Assistant Curator of Marine Invertebrates, United States National Museum.

The forms here described belong to the group formerly known as

the Catometopa or Grapsoidea. The type-specimens of three of the

species are in the Museum of Comparative Zoology and were kindly

lent for description through Dr. Walter Faxon; paratypes of the

same as well as t3^pes of the remaining species are in the United States

National Museum.

FAMILY" GONEPLACIDJD.
Subfamily C^RCITsTOPLj^CIISr^E:.

TRIZOCARCINUS,' new genus.

Ty])e of the genus.— Trizocarcinus deritaius (Rathbun).

Carapace deep, subquadrilateral, broader than long, w4th little dis-

tinction of regions, convex fore and aft and from side to side. Fronto-

orbital border about three-fourths of the greatestwidth of the carapace;

antero-lateral borders arched,

dentate. Front square-cut,
straight, between one-third and
one-fourth the width of the cara-

pace, faintly notched in the mid-

dle, deeply separated from the su-

pra-orbital angles. Upper margin

of orbit with two distinct notches.

Basal segment of antenna short,

the flagellum standing loosely in

the orbital hiatus. The anten-

nules fold transversely. Buccal

cavity increasing in width dis-

taUy, maxillipeds widely gaping,

their merus-joint with concave an-

terior margm, the antero-external

lobe projecting forward not outward. Efferent branchial channels well

defined. A stridulating ridge formed of parallel strife runs obliquely

backward from the antero-external angle of the buccal cavity; it is

played upon by a short ridge on the merus of the chehpeds. Cheli-

1 TpiCto, to creak, to grate; Kapxivoc crab.

Fig. 1.—Trizocarcinus dentatus, ventral vie-w

of left side of carapace of male type, show-

ing stridulating ridge, x 5.

Proceedings U. S. National Museum. Vol. 47—No. 2047.
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peds equal, much more massive than the legs. In both sexes all seven
abdominal segments are distinct and in the male the third segment
covers the whole width of the sternum between the bases of the last

pair of legs.

This genus is closely related to Carcinoplax ^ of the Indo-Pacific

region, but differs chiefly m the form and disposition of the maxil-

ipeds, the separation of the front from the orbit, and the presence of

striduiating apparatus.

TRIZOCARCINUS DENTATUS (Rathbun).

Plate 1.

Carcinoplax dentatus Rathbun, Proc. U. S. Nat. Mus., vol. 16, 1893, p. 243.

Type-locality.—GuU of Cahfornia, lat. 29° 40' N.; long. 112° 57'

W., 76 fathoms, green mud, temperature 59° F., station 3016, U, S.

Fisheries steamer Albatross.

Type.—Ca,t. No. 17462, U.S.N.M.

Distribution.—Gulf of Cahfornia, 30 to 76 fathoms, green and gray

mud, temperature 59° to 62° F.

The striduiating ridge on the pterygostomian region is crossed by
about 70 fiiie strise. A short, complementary ridge exists on the

lower proximal margin of the inner surface of the arm and is crossed

obliquely by 10 or 11 strise.

Subfamily PRIONOPL.A.CIN'JE:.

CYRTOPLAX,2 new genus.

Type of the genus.—Cyrtoplax spinidentata (Benedict).

Carapace much broader than long, convex longitudinally and
transversely. Regions well marked. Antero-lateral margins arcu-

ate, dentate; postero-lateral margins converging. Fronto-orbital

width three-lifths of width of carapace. Front advanced, lobes arcu-

ate, separated only by a furrow from the orbital margin. Eyestalks

tapering, corneas small. Basal joint of antemia rather Avide, inner

angle just touching the front; flagellum standing in the orbital hiatus.

Buccal cavity widening distaily; maxillipeds gaping, merus broader

than long. Chelipeds stout, unequal, wrists subtriangular in dorsal

aspect, bispinose; palms high, fingers strongly deflexed. Legs long

and slender; dactylus of last pair upcurved. The first and third

abdominal segments of the male do not cover the sternum; the third*

fourth, and fifth segments are fused.

This genus is much further removed than Eucrotopsis from the

Xanthid genus Panopeus. The carapace is much broader than in

Eucratopsis, the eyestalks are slenderer, the eyes smaller, and the

base of the male abdomen wider, but the first segment does not cover

1 Milne Edwards, Ann. Sci. Nat., ser. 3, vol. 18, 1852, p. 164 (128).

2 Kupids, convex; izUi, anything flat and broad, carapace.
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the sternum; the slender, deflexed fingers of the chelae, and the

strongly upcurved dactyli of the last pair of legs also separate the

genus from Eucratopsis.

CYRTOPLAX SPINIDENTATA (Benedict).

Plate 2.

Eucratoplaz spinidentata Benedict, Johns Hopkins Univ. Circ, vol. 11, 1892,

p. 77.

Eucratopsis spinidentata Rathbun, Bull. U. S. Fish Comm. for 1900, vol. 2,

1901, p. 11.

Type-locality.—JSimsiica,

.

Type.—Cat. No. 17219, U.S.N.M.

Distribution.—Jamaica; Porto Rico; Trinidad.

CHASMOPHORA,! new genus.

Type of the genus.— ChasTnoplwra macrophtlialma (Rathbun).

Carapace very broad, subcyhndrical, very convex longitudinally,

much less so transversely; antero-lateral margin short, dentate.

Fronto-orbital border about four-fifths

the width of the carapace. Front sepa-

rated from the orbital angle by a fur-

row. Eyes stout, filling the orbit; lower

margin of orbit with a large outer sinus.

Basal joint of antennae not reaching the

front, flagellum standing in the orbital

hiatus. Buccal cavity widening anteri-

orly, entirely filled by the outer maxil- fig- 2.-chasmophoea macrophthal-

,. , 1- , 1 1 c c -If 1
MA, ANTERIOR ^^EW OF OKBIT OF TYPE

lipeds ; distal angle ot merus or maxiUipeds female, showing hiatus, in which

prominent. Right chehped of mecHum "^^ "^^^ antennal flagellum, x

size; left not known. Legs slender. First

segment of abdomen of female very broad, but not covering the whole

width of the sternum; third segment narrower. It is probable that

in the male these segments have a similar relation to the sternum.

Near Euryplax Stimpson,^ in winch the antennal flagellum is

widely removed from the orbit by a large process of the basal joint.

CHASMOPHORA MACROPHTHALMA (Rathbun).

Eucratopsis macrophthalnia Rathbun, Proc. U. S. Nat. Mus., vol. 21, 1898, p. 601,

pi. 43, figs. 3 and 4.

Type-locality.—F&n&msi Bay, lat. 7° 56' 00" N.; long. 79° 41'

30" W., 51.5 fathoms, green mud, station 2805, U. S. Fisheries

steamer Albatross.

Type.—Cat. No. 21591, U.S.N.M.

1 Xiaiia, an opening; <fMpi, an orbit.

2 Ann. Lye. Nat. Hist. N. Y., vol. 7, 1859, p. 60.
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Family GRAPSID^.

Siabfamily GRJi>.FSlNJEl.

PLANES MARINUS, new species.

Plate 3.

Type-locality.—At sea, west of Lower California, in lat. 23° 49' N.;

long. 127° 50' W.; D. D. Raulet, collector.

Type.—Male, Cat. No. 6065, Mus. Comp. Zool. One male, 1 female,

paratypes, Cat. No. 22833, U.S.N.M.

Dimensions.—Male type, length. 17.6 mm., width 19.3 mm., width of

front, 10 mm.
Carapace convex antero-posteriorly and from side to side; surface

covered with j^unctae and fine reticulations; coarser strise cross the

anterior half transversely and nearly all the branchial region ob-

liquely. Surface of fi'ont covered with short strise and minute gran-

ulation; free edge arcuate and faintly bilobed, each lobe appearing in

front view slightly bilobed; edge a raised finely granulated rim; post-

frontal lobes low. Anteio-lateral margins convex, with one blunt

tooth behind the tooth at the angle of the orbit; postero-lateral mar-

gins nearly straight, convergent.

Chelipeds equal, massive; upper and lower margins of arm trans-

versely striated, inner expansion irregularly denticulated; outer sur-

face of wrist finely striated, tooth at inner angle blunt; surface of

palms nearly smooth, shining, punctate, upper surface rounded, cov-

ered with finely granulated longitudinal lines which, become oblique

proximally. Fingers stout, prehensile edges narrowly gaping, den-

tate, a larger tooth at middle of fixed finger.

Legs short and broad; third foot one and one-half times as long as

carapace; merus of third pair three-fifths as broad as long; dactyli

short and stumpy, armed with coarse spines.

Many species of Planes have been described in the past, all of

which are referable to variations of P. minutus; ^ but this form ap-

pears to be distinct. It has a great resemblance to Pachygrapsus

also, and forms a link between the two genera.

From Planes minutus it differs in its broader carapace, somewhat
depressed about the middle instead of uniformly convex; in the

postero-lateral margins being nearly straight as in Pachygrapsus, not

arcuate as in Planes minutus; in the more extensive striation of the

dorsal surface; in the broader basal joint of the antenna; the

broader merus-joint of the outer maxilliped, both its inner and outer

lobes being more strongly developed; in the feebler dentation of the

distal end of the inner expansion of the arm.

1 Cancer minutus Linnaeus, Syst. Nat., ed. 10, 1768, voL 1, p. 625.
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Our species resembles Pachygrapsus crassipes Kandall ^ but the

carapace is narrower and more convex, the post-frontal lobes lower,

the lateral tooth not acute nor prominent, the postero-lateral margins

less convergent, dorsal striae finer and more broken, those of the

branchial region less extensive, palm without a definite marginal line

above, last four segments of the abdomen of the male more regularly

triangular.

Subfamily Vj^E,XJISriI>r.^E;.

CYRTOGRAPSUS ALTIMANUS, new species.

Plate 4.

Type-locality.—San Matias Bay, Patagonia; Hassler Expedition.

Additional locality.—Rio Grande do Sul, Brazil.

Type.—Male, Cat. No. 6126, M.C.Z. Two male paratypes in U. S.

National Museum, Cat. No. 22835.

Dimensions.—Length of carapace of type male 16.8 mm., width of

same, 18.4 mm.
This species while closely related to C. angulatus Dana,- which

inhabits the same region, is much smoother and less ornate so that

there is no likelihood of their being confused.

The carapace is not strongly areolated though the regions are well

defined; the gastric region lacks the beaded transverse ridge charac-

teristic of the older species. The surface is densely covered with fine

depressed granules and somewhat less numerous punctse; it appears

almost smooth to the naked eye, while in angulatus the surface

is obviously roughened with coarser granules. As to shape, the

carapace has no sharp lateral angles, the antero-lateral margins are

shorter than in angulatus, and the postero-lateral margins are longer

and subparallel to each other. The antero-lateral margins have four

teeth, including the orbital tooth, but they are small, .especially the

last two, and do not project beyond the marginal line; the intervals

between the teeth diminish successively in length. There is no indica-

tion of a postero-lateral tooth.

The front is relatively wider than in angulatus and is feebly emar-

ginate at the middle; the orbits are correspondingly smaller.

The outer maxillipeds have much the same shape in the two
species, but in altimanus they are shorter and wider and the gape

narrower.

The palms in the adult male are much higher in our species, espec-

ially at the distal end, and the movable finger is strongly dcflexed;

the immovable finger is nearly horizontal; there is a triangular space

between the fingers for their proximal half only.

1 Journ. Acad. Nat. Sei. Phila., vol. 8, 1839 (1840), p. 127.

a Proc. Acad. Nat. Sei. Phila., vol. 5, 1851, p. 250; Crust. U. S. Expl. Exped., vol. 1, 1852, p. 352; atlas,

1855, pi. 22, fig. 6o-«.
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Legs narrower than in angulatus, second and third pairs suhequal;

propodal joint and proximal part of terminal jomt of first thi'ee pairs

fringed with hair on the posterior margm; last two jomts and distal

part of carpal joint of last pair fringed with hair on both margins.

The abdomen of the male is narrower and more oblong than in

angulatus, and the appendages of the first segment slenderer.

PLATYCHIROGRAPSUS TYPICUS, new species.

Plate 5.

Aspidograpsus typicus Kr0yek, MS., Copenhagen Museum.

Platychirograpsus spectabilis Rathbun, Proc. U. S. Nat. Mus., vol. 22, 1900, p.

279 (part); not P. spectabilis de Man, 1896.'

Type-locality.—Macuspana River, Montecristo, Tabasco, Mexico;

140 miles from the sea, altitude over 100 feet; collected by E. W.

Fig. 3.—Platychieogeapsus typicus. a. Outer side of laege chela of male in

Halifax Museum, nat. size. b. Upper \iew of same, nat. size. c. Outer side

OF large chela of small male from Mexico, Cat. No. 19863, X li-

Nelson and E. A. Goldman, Biological Survey, U. S. Department of

Agriculture; 1 male.

Additional localities.—Mexico ; received from the exhibit by Mexico

at the World's Columbian Exposition; 1 male. Gulf of Mexico;

1 male (Copenhagen Mus.). One large claw from an unknown

locality (Hahfax Mus.).

Type.—Csit. No. 23761, U.S.N.M.

Dimensions.—Male type, median length of carapace 42.5 mm.,

width 51 mm. Male from Mexican exhibit, length 27.2 mm., width

1 Zool. Anz., 1896, No. 506, p. 292, text fig.; Jahrb. Hamburg. Wiss. Anst., vol. 12, 1896, p. 97, pi. 2, figs.

4, 4a, 46, 4d; pi. 3, fig. 4c.
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32.5 mm. As 4 specimens from different localities in Mexico agree

in presenting certain characters which separate this form from the

African P. spectahilis de Man, it seems best to consider it as a distinct

species.

The fourth tooth of the lateral margin is farther back than in

spectahilis and the postero-lateral margins behind this point are less

convergent and more nearly parallel.

The margin of the front is more distinctly 4-lobed and the median

sinus is larger and more U-shaped.

The dorsal surface of the carpus is not oblong but of nearly the

same length and width.

The merus and carpus joints of the ambulatory legs are narrower

and their sides more nearly parallel.

Subfamily SKSA-RMIIN"^.

SESARMA (SESARMA) VERLEYI, new species.

Plate G.

Type-locality.—Jamaica: Mulgi-ave (a small village in the Cockpit

country near Ipswich, St. EUzabeth); 1 female collected by Miss

Verley and received through Mr. P. W. Jarvis.

Type.—C^i. No. 24940, U.S.N.M.

Dimensions.—Female type, length of carapace 20 mm., width

22.8 mm., fronto-orbital width 16.5 mm., width of front 9.1 mm.
Carapace strongly narrowed anteriorly, convex fore and aft, regions

and suprafrontal lobes fairly well marked ; of the latter the outer pair

are narrower than the inner pair and their anterior margin more

strongly marked. Anterior part of carapace granulated, postero-

lateral area finely striated.

The lower margin of the front forms two prominent lobes in dorsal

view. The sides are oblique and the angles rounded off.

Upper margin of orbit directed outward and forward, outer angle

broad and obtuse, the margin between it and the lateral tooth con-

vex. This tooth is subrectangular wdth thickened tip.

Chelipeds of female narrow. Outer surface of arm and wrist

crossed by short lines of granules, upper and outer margins rough

wdth short oblique and parallel lines of granules, inner margin irregu-

larly spinulous. Palms longer than wide, sparingly covered with

depressed granules, more numerous above and toward the carpus,

where they are arranged somewhat in rows. Fingers as long as the

middle length of the palm, prehensile edges irregularly toothed except

the distal third, which has a straight horny edge, tips curved toward

each other.

Legs unusually long; the third leg is three and one-fifth times as

long as the carapace, its merus is four times as long as wide. The
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legs (as well as the carapace) are nearly naked, only the margins of

the last two joints (proximal end of the propodus excepted) bordered

with short hau's \nth a few longer ones intermingled. The carpus

has two prominent lines of granules on the upper surface, the posterior

of which is continued somewhat obHquely on the next joint near its

margin.
SESARMA (SESARMA) JARVISI, new species.

Plate 7.

Type-locality.—Jamaica: Mount Diablo, St. Ann's; 1 male.

Type.—Ca,t. No. 24941, U."S.N.M.

Dimensions.—Type male, length of carapace 10.7 mm., greatest

width 12.7 mm., anterior width 10.7 mm., width of front 5.2 mm.
Carapace narrowed anteriorly, considerably flattened; regions

and suprafrontal lobes well marked, outer pair of lobes very narrow.

Surface ii-regularly punctate and sparmgly covered wdth tubercles,

each of which bears the stumps of a tuft of hair. The obHque ridges

usually found on the branchial regions are few and are broken into

short irregular Hnes. Lateral tooth blunt.

The front diminishes in width below, the lower margin is convex in

front view and bilobed in dorsal view.

CheHpeds not much enlarged. The outer surface of arm and wrist

are finely rugulose, margins of arm finely granulate or denticulate

and not prominent. The chelae are elongate (the specimen is perhaps

not full gi-own) ; manus rough with a few scabrous granules outside,

upper margin a sharp crenulated ridge. Fingers iiTegularly toothed

within, nearly meeting; upper surface of dactylus finely spinulous,

almost to the tip.

Legs very slender, surface rough, sparingly hairy, spine of merus

acuminate. Third leg about two and one-half times as long as cara-

pace, its merus a little over three times as long as wide.

SESARMA (HOLOMETOPUS) TAMPICENSE, new species.

Plate 8.

Type-locality.—Tampico, Mexico; Dr. Edward Palmer; June 1,

1910. "Lives in the soft mud of the river banks" ; 4 males.

Type.—C&t. No. 45794, U.S.N.M.

Dimensions.—Type male, length 16.1 mm., greatest width (at base

of second leg) 17.3 mm., width between outer angles of orbit 17.2 mm.,

width of front 9.4 mm., height of front measured from middle lobes

2 mm., extreme length of propodus of cheliped 13.7 mm., height of

palm 8.4 mm., length of propodal finger along prehensile edge 6 mm.,

length of dactylus along upper margm 8.5 mm., length of propodus

of third leg 11.8 mm., greatest width of same 4.2 mm.
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Carapace perceptibly wider than long, of nearly even width

throughout, though widening slightly behind. Surface coarsely

punctate at the middle, finely punctate on the branchial and intestinal

regions, the punctsB more or less connected by fine grooves; surface

of frontal region and antero-lateral angles finely granulate; postero-

lateral grooves fine.

Supra-frontal lobes deeply separated, the median groove larger

than the lateral grooves; middle pair of lobes transversely arcuate;

outer pair narrower, oblique, trending forward toward the orbit.

Front relatively broad and low, about 5 times as wide as high, sides

vertical, lower margin arcuate in front view, smuous in dorsal view,

surface concave it\ both directions. Upper margin of orbit nearly

straight, up to the short, acute tooth at the outer

angle of the orbit.

Merusof cheliped covered with granulated rugae

on its outer face ; lower outer margin with a well-

marked subdistal tooth; tooth on upper margin

nearly obsolete; inner margin denticulate, dis-

tally expanded and bearing a large tooth. Upper
surface of carpus similar to outer surface of

merus. Palm massive m the full-grown male,

as high as its horizontal length, lower margin

arcuate, upper margin marked by interrupted

hues of granules ; outer surface covered with fine,

depressed granules, inner surface with much larger

granules on the more elevated portion. Fingers

rather long and slender, for the genus, gaping in

the male except at the tip
;
prehensile edges den-

tate, with 2 or 3 teeth enlarged on each finger.

Legs of moderate length, the third pair about

twice as long as the carapace; merus joints

about two and three-fourths tunes as long as

wide, converging slightly from the middle to the

distal end.

Side margins of male abdomen sinuous. Appendages of first seg-

ment widened behind the tips, which are transverse.

AUied to S. cinereum (Bosc)^ and S. m^ers^^ Rathbun.^ It differs

from both in the front having parallel sides instead of widening

below, in the fingers gapmg, m the male appendages transversely,

mstead of obliquely, cut at the tip. From S. cinereum it differs

also in its narrower carapace, without scattered tufts of hair, longer

fingers, and narrower male abdomen; from S. miersii'm. the relatively

smooth palms, those of miersii being coarsely granulate.

IG. 4.—Sesarma (IIolo-

METOPUS) TAMPICENSE,
VENTRAL VIEW OF LEFT

APPENDAGE OF FIRST AB-

DOMINAL SEGMENT OF
MALE, X 10.

1 Grapsus cincreus Bosc, Hist. Nat. Crust., vol. 1, 1802 (an X), p. 204, pi. 5, fig. 1.

2 Sesarma {Holometopus) miersii Rathbun, Proc. Biol. Soc. Washington, vol. 11, 1897, p.
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FamUy OCYPODID^.

Su.ljfam.ily OCYTODIN^aE.

UCA MONILIFERA,! new species.

Plate 9.

Eurychelits monilifer L. Agassiz, MS. label.

Type-locality.—Guaymas, Mexico; Capt. C. P. Stone, U. S. N.,

collector, 1859.

Type.—Male, Cat. No. 1578, M. C. Z.; 1 male paratype iii U. S.

National Museum, Cat. No. 22180.

Dimensions.—Length of carapace of type male 28.7 mm., width at

antero-lateral angles 45.4 mm.
This is the Pacific representative of the well-known fiddler crab

with narrow front and broad fingers, TJca maracoani (Latreille)^,

which is distributed on the Atlantic coast of South America from

Cayenne to Kio de Janeiro.

Z7. monilifera is considerably larger than maracoani, a« the carapace

of a large specimen of the latter measures 22X34 mm. There is no

raised or granulated line bounding the dorsal plane on either side,

but the dorsal rounds smoothly into the lateral surface. As in

maracoani the anterior margin of the carapace or superior margin of

the orbit is transversely sinuous, forming a triangular tooth at the

antero-lateral angles, and the front between the eyes is extremely

narrow and spatuliform, its median furrow linear and not reachmg

the broadest part of the spatula.

The lower margin of the orbit is deeply crenated or turreted

throughout.

The large cheliped of the male is much smoother than in the Atlan-

tic form. The inner border of the arm has a large lammar expa^ision

directed upward, edge arcuate, denticulate. The wrist is more

elongate than in maracoani. The tubercles of the palm are few and

indistmct. Fingers quite smooth except at the margins and at the

base of the dactylus, where there are a few depressed tubercles. On
the immovable finger there is, as in maracoani, a raised line just above

the lower margin and continued backward on the palm; there is,

however, no broad lobe or tooth on the proxmial half of the prehensile

edge. The movable finger has a different shape from that of the

allied species; while the upper margin is a regular and moderate

curve, the prehensile edge is concave for its basal three-eighths, then

straight to near the tip, forming a small tooth at the meeting of the

two Imes; this brings the widest part of the finger just proximal to its

middle. In maracoani, the widest part of the finger is near its distal

> I have adopted the specific name used by Prof. Louis Agassiz on a Museum label, but hitherto

unpublished.

' Ocypode maracoani Latreille, Hist. Nat. Crust., vol. 6, 1803 (an XI), p. 46.

Oelasimus Maracoani Milne Edwards, Ann. Sci. Nat., ser. 3, vol. 18. 1852, p. 144 [lOS], pi. 3, figs. 1-16.
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third, and the whole of the distal half is much wider than in the new
species. The spiniform finger tips are not strongly bent in monilifera.

The ambulatory legs are almost bare except the dactyli.

The chief difference m the form of the male abdomen of the two
species lies hi the penultimate segment: m monilifera it is less than

twice as wide as it is long; in maracoani just twice as wide as long.

UCA MUSICA, new species.

Plate 10.

Gelasimus gibbosus Streets (not Smith), Bull. U. S. Nat. Mus., vol. 7, 1877,

p. 113.

Uca stenodactyla Ortmann, Zool. Jalirb., Syst., vol. 10, 1897, p. 356 (part).

TJca stenodactylus Rathbun, Proc. U. S. Nat. Mus., vol. 21, 1898, p. G03 (not

synonymy).

Type-locality.—Pichihnque Bay, Gulf of Cahfornia, U. S. Fish-

eries steamer ^ZSa^ross, 1888; 1 male.

Type.—Cat. No. 22081, U.S.N.M.

Distrihution.—From San Diego, California, to Mazatlan, Mexico;
occasionally farther north. San Diego (Ortmann) j San Bartolome

a
Fig. 5.—Uca musica. a. Lower view of large (left) chela of male
TYPE, SHOWING STRIDULATING RIDGE, X 3^. b. ANTERIOR (LOWER) VIEW
OF PORTION OF FIRST LEFT AMBULATORY LEG OF MALE TYPE, SHOWING
GRANULES WHICH PLAY AGAINST STRIDULATING RIDGE, X 3J.

Bay, Lower California (Lockington) ; La Paz (Streets), specimens in

United States National Museum; Guaymas Bay, Wilham Palmer,

collector; Mazatlan, C. H. Gilbert, collector; Seattle, Washington,
D'Arcy W. Thompson, collector, photographs of large chela in United
States National Museum; Vancouver Island, B. C, pliotogi-aphs

received from C. F. Newcombe.
Dimensions.—Type male; length of carapace 8 mm.; width 12.9

mm.
Very like Uca stenodactylus (Milne Edwards and Lucas), ^ which

ranges from Salvador, Central America, to Valparaiso. Differs as

^Gelasimus stenodactylus Milne Edwards and Lucas, Voy. dans I'Am^r. M^rid. par d'Orbigny, vol. 6,

1844, Crust., p. 26; vol. 9 (atlas), 1847, pi. 11, fig. 2.
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follows: The upper margin of the orbit is much less obHque. The
hiteral angle of the carapace, marking its greatest width, is farther

back. The gi*anules of the palm are of more uniform size. The
palm is scarcely depressed near the immovable finger. The dac-

tylus is more strongly arched. The transverse ridge across the inner

surface of the palm is very prominent, is bent at an obtuse and

rounded angle and is armed for nearly its whole length Avith a row

of large tubercles. Near the proximal lower corner of the inner sur-

face there is a longitudinally oblique stridulating ridge extending

from the articulation mth the carpus to the lower marginal line of

the palm almost below the angle of the transverse ridge. The strid-

ulating ridge is made up of closely placed parallel lines obUque to

the axis of the ridge and subparallel to the lower margin of the

palm. Wlien the cheliped is flexed the ridge plays against a line of

granules on the lower or anterior surface of the first ambulatory leg;

this line extends nearly the whole length of the carpal segment and

part way along the merus. The third to sixth abdominal segments

of the male are more completely fused.

EXPLANATION OF PLATES.

Plate 1.

Trizocarcinus dentatus, male type, X 2..

Fig. 1. Antero-ventral 'View.

2. Dorsal view.

3. Posterior view.

Plate 2.

Cyrtoplax spinidentata, male type, X 1^.

Fig. 1. Antero-veutral view.

2. Dorsal view.

3. Posterior view.

Plate 3.

Planes manniis, male type, X 2.

Fig. 1. Antero-ventral "view.

2. Dorsal view. _y

3. Ventral view.

Plate 4.

Cyrtograpsus altimanus, X 2.

Fig. 1. Ventral view of male type.

2. Dorsal view of male type.

3. Antero-ventral view of male paratype.

Plate 5.

Platychirograpsus typicus, dorsal view of male type, nat. size.



NO. 2047. AMERICAN BRACHYRHYNCHOVS CRABS—RATHBVN. 129

Plate 6.

Sesarma (Sesarma) verleyi, female type, X IJ.

Fig. 1. Ventral view.

2. Dorsal view.

3. Anterior view.

Plate 7.

Sesarma (Sesarma) jarvisi, male type, X 2

Fig. 1. Anterior view.

2. Dorsal view.

3. Ventral view.

Plate

Sesarma {Ilolometopns) tam-picense, male type, X 2.

Fig. 1. Anterior view.

2. Dorsal view.

3. Ventral view.

Plate 9.

Uca monilifera, male type, nat. size.

Plate 10.

Uca musica, male type, X 2.

Fig. 1. Antero-ventral view, showing outside of large chela.

2. Antero-dorsal view, showing top of large chela.

3. Dorsal view.

4. Poatero-ventral view, showing under side of large chela with stridulating ridge.

34843°—Proc.N.M. vol.47—14 9

Fig. 1. Anterior view.

2. Dorsal view.

3. Ventral view.
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HYMENOPTERA, SUPERFAMILIES APOIDEA AND CHAL-
CIDOIDEA, OF THE YALE DOMINICAN EXPEDITION OF
1913.

By J. C. Crawford,

Associate Curator, Division of Insects, United States National Museum.

The material here listed came, unless otherwise stated, from the

island of Dommica and was collected during June and July, 1913, by
^Ir. H, Wo Foote. As ahnost nothing has been recorded in the Hy-
menoptera from this island, the collection is of especial interest.

Superfamily APOIDEA.

MELIPONA VARIEGATIPES Griboda.

Eight workers of this form were taken.

CENTRIS LANIPES Fabricius.

One female from Guadaloupe.

CENTRIS VERSICOLOR Fabricius.

Six females and three males.

ANTHOPHORA FOOTEI, new species,

Male.—Length about 10 mm. Similar to A. Icrugii but the clypeus

above with two large dark spots, the pubescence of the face yellowish

with black intermingled; the dorsum and upper half of pleurae with

fulvous pubescence, with a few black hairs intermingled ; femora with

wliite hairs ; tibise exteriorly with fulvous pubescence ; sixth abdomi-

nal segment with a broad ivory colored band; pubescence on last

segment fulvous.

Female.—Length about 11 mm. Similar to the male but the face

entirely dark, tibial scopa outwardly fulvous, inward black.

Habitat.—Island of Dominica.

Described from two males and one female.

Type.—C&t. No. 16731, U.S.N.M.

This species is named in honor of Mr. H. W. Foot^.

EXOMALOPSIS SIMILIS Cresson.

Eleven females.

Proceedings U. S. National Museum, Vol. 47—No. 2048.
131
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MELISSODES INSULAIUS, new species.

Male.—Length about 9 mm. Black with the legs reddish-honey

color; clypeus and labrum yellow, mandibles dark, with a medial

reddish-testaceous band ; antennae as long as body, beneath reddish,

except basal 3 joints; labrum covered with light yello\\dsli hairs,

clypeus and most of rest of face below antennae with brown hair;

above antennae the hair ochraceous, on vertex brown ; hair of thorax

ochraceous, with a distinct reddish tinge at each side of anterior

margin of mesoscutum ; disk of mesoscutum and scutellum with black

hair; wings slightly fumated; pubescence of legs reddish-ochraceous,

on posterior tibiae above, brown ; abdomen brown, the apical margins

of the segments reddish ; first segment basally with ochraceous pubes-

cence; second segment with a narrow basal band of appressed very

light ochraceous pubescence; third segment with a similar broad

discal band ; fourth and fifth segments with similar naiTower bands,

just basad of the depressed apical margins of segments; rest of

pubescence on dorsum of abdomen black ; apical segment subtruncate

and with a lateral tooth on each side near base.

Habitat.—Island of Dominica, West Indies.

Described from one specimen.

Type.—Cat. No. 16732, U.S.N.M.

'

M. cajennensis which has similarly colored legs has the mandibles

yeUow at base and no dark hairs on the doi-sum of the mesonotum.

The specimens recorded from the West Indies, as this species, are

probably M. rufodentata Smith, which, however, may be a synonym

of cajennensis.
MELISSA IMPERIALIS Ashmead.

Three females and eight males.

One female.

One male.

XYLOCOPA BRASILIANORUM Linnseus.

MEGACHILE FLAVITARSATA Smith.

MEGACHILE MULTIDENS Fox.

One female and one male. The latter smaller than the typical

specimens and with the median pair of teeth on the apex of the

abdomen longer and narrower. This species appears to be close to

M. concinna Smith, wliich I have not seen. It differs in the female

from the description of that species only in being smaller and having

the ventral scopa on the penultimate segment black only at extreme

sides.
MEGACmLE ELONGATA Smitli.

Two males which differ slightly in the last segment but otherwise

agree perfectly. They are, in this one character, slightly different

from another male in the collection of the United States National
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Museum from Santo Domingo. As all three agree except for the

slight difference of this one character, it would appear that in this

species the amount of indentation of the last dorsal segment and the

exact formation of the two teeth formed thereby is not constant. All

three specimens are smaller than the measurements given by Smith,

being only 10-12 mm.

MEGACmLE BINOTATA Guerln,

Two females.

COELIOXYS ABDOMINALIS Guerin.

Two females and one male.

HALICTUS, species.

One male which could not be specifically named.

HALICTUS PUNCTIFRONS, new species.

Female.—Length about 6 mm. Head and thorax darK dull

green, with sparse brown hairs; abdomen brown; facial quadrangle

longer than broad, the clypeus produced, apically brown; supra-

clypeal area elongate running up to insertion of antennae; head and
thorax with exceedingly fine crowded punctures; dorsum of propo-
deum covered with shallow irregular thimble-Uke sculpture, at

extreme sides with three or four weak rugulas; tegulse dark brown;
stigma and veins vei-y dark brown; legs brown, tarsi more reddish,

hind inner spurs with about four long teeth; scopa on femora light

yellow, on tibiae darker, on outer faces of tibiae more brown; abdomen
strongly transversely hneolate.

Habitat.—Island of Dominica.

Type.—C&i. No. 16733, U.S.N.M.

Tliis species resembles H. auratus Ashmead, which has a similarly

shaped head, but that species has the head and thorax green and the

dorsum of propodeum rugulose all over, etc.

AUGOCHLORA IGNIFERA, new species.

Female.—Ijength 7-8 mm. BrilHant fiery red; clypeus at sides

and the anterior margin narrowly greenish; mandibles at base with a

green spot; clypeus elevated and produced; clypeus and supraclypeal

area smooth, with large, sparse punctures; sides of face closely

punctured, above insertion of antennae the punctures becoming finer

and crowded; antennae beneath obscurely reddish; rear of head with
a carina separating post-vertex from posterior plane of head; meso-
scutum with punctures about as on vertex but anteriorly toward
sides the sculpture somewhat more rugose; scutellum with the

puncture finer and not crowded, metanotum with only a few setig-

erous punctures toward apex; propodeum with the dorsal face sepa-

rated from the sides and posterior face by being angulated ; the dorsal
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face with sparse somewhat diverging rugulse; tegulse brown; wings

somewhat infuscated; second submarginal cell slightly more than

half as long as third, as long as the fu'st transverse cubital vein;

third submarginal narrowed about one-halt toward marginal; mar-

ginal cell minutely truncate at apex; legs dark brown, the coxae

concolorous with the body; tarsi apically more reddish; scopa on

femora very light ochraceous, on tibige and tarsi more yellow, hind

inner spur minutely denticulate; abdomen almost impunctate except

for insertions of hair, which are coarser on the first segment ; apical

margins of segments very narrowly black; base of first segment with

long yellow pubescence, rest of abdomen with veiy thin dark pubes-

cence; venter dark brown; tooth on first ventral segment very poorly

developed and more Uke a strongly elevated carina.

Male.—Length about 7 mm. Similar to the female but with more

coppery and greenish reflections; punctures of the mesoscutum and

scutellum not so close as in female and somewhat coarser; metanotum

covered with fine punctures ; tcgulse and legs aeneous, the legs basad

becoming more greenish; venter green basally and coppery apically,

with broad apical margins of segments brown, the first segment

medially carinate on apical half.

Habitat.—Island of Dominica.

Described from 13 females and 4 males.

• Type.—Cat. No. 16734, U.S.N.M.

In Vachal's table ^ runs to couplet 35 but does not agree with

either alternate.

Superfamily CHALCIDOIDEA.

SPILOCHALCIS FEMORATUS Fabricius.

One female and five males.

» Misc. Ent., vol. 19, 1911, pp. 14 and following.
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1. Enophrys taurinus, new species.

2. Orthonopias triacis Starks and Mann.

COTTOID FISHES FROM MONTEREY BAY, CALIFORNIA.

For explanation of plate see pages 135 and 136.



TWO COTTOID FISHES FROM MONTEREY BAY,
CALIFORNIA.

By Charles H. Gilbert,

Of Stanford University, California.

The two Cottoid fishes here noted are new to Monterey Bay and

one of them represents an undescribed species. The material was
collected and donated by Mr. Frederick Woodworth, and was taken

with a small boat dredge in shallow water near the shore.

ENOPHRYS TAURINUS, new species.

Plate 11, fig. 1.

Type.—A specimen 64 mm. long, dredged m shallow water in

Monterey Bay, near Pacific Grove, California. Cat. No. 75064,

U.S.N.M.

Measurements in hundredths of length without caudal fin: Length
of head, 48 ;

greatest depth of body, 3 1 ; least depth of caudal peduncle,

6.5; length of snout, 12.5; diameter of eye, 14; interorbital width, 7;

length of maxillary, 17.5; length of preopercular spine, 21; length of

occipito-nuchal ridge, 18; length of opercular ridge, 11; length of

pectoral fin, 30; length of ventral fin, 19.

Most closely related to E. claviger, with which it agrees in the high

compressed snout and the small mouth, in the presence of a band
of fine prickles above the lateral line, and in the absence of the

lengthwise median plate between the nuchal ridges, which is present

in E. hison. It differs from E. claviger in the shorter, more robust

preopercular spine, and from both claviger and hison in the reduced

number of rays in the dorsal and anal fins. Ten specimens of E.

hison from Puget Sound have the fin rays as follows:
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In E. claviger, the fin rays are still more numerous, 5 specimens
from Bering Sea examined by us having the dorsal VIII-14, and the

anal with 11 or 12 rays. In both type and cotype of E. taurinus,

the dorsal rays are VII-9, the anal rays 7.

The orbital region is compressed and high, strongly arched above
the occipital and the nasal regions. Interorbital space concave, the

occipital region more deeply so. Anterior profile nearly vertical.

Mouth small, the maxillary reaching vertical from front of pupil.

Eye large, its diameter about twice the interorbital width, equaling

the length of the snout. Nasal spines strong in the type, the nasal

bones sculptured. Preorbital with two strongly protruding spinous

processes in the young type, these little marked in the adult cotype.

Upper preopercular spine robust, reaching well beyond the opercular

margin; the usual three strong spines below it. Opercular ridge very
high, rough-granular. All exposed bones of head finely granular.

A single short filament at tip of maxillary, the cotype with a papilla

or undeveloped filament anteriorly at its base. Teeth fine, in broad
bands in the jaws, a narrow band on the vomer, the palatines naked.

A short slit behind the fourth gill-arch. Isthmus very wide, equaling

the distance separating the two pectoral fins.

Plates of the lateral line higher than long, those anteriorly with a

sharp lengthwise crest, which becomes rounded in the posterior

scutes. The lateral line opens principally in a single minute pore

above each plate and a similar one below it, but occasionally more than
one such pore is present, especially in the anterior part of body.
The space between the lateral line and the base of the dorsal is covered

with fine prickles, more evident in the young than in adults. The
anus is but little in advance of the first anal ray, not reached by the

tips of the ventral fins.

Upper parts olive or olive-brown, marbled or mottled with lighter,

and with scattered small blackish brown spots. Under parts light,

a white streak below middle of sides sending irregular incursions into

the darker area above, this more noticeable in the adult specimen.

A double dark bar below the soft dorsal, one encircling caudal pe-

duncle below, a dark blotch at base of lower caudal rays. Pectoral

with a dusky basal area which intensifies posteriorly to form a brown
bar on middle of fin; beyond that a broad white bar, the terminal

area of fin with a second narrow brown bar or with small brown spots.

In the cotype, the entire lower side of head is dusky.

In addition to the type, a specimen 160 mm. long, here designated

a cotype, is in the collection of Stanford University, from Albatross

station 2893, in the Santa Barbara Channel, southern California,

depth 145 fathoms. The dorsal spines of this specimen have been
injured, but can be counted without possibility of error, and the other

fins are intact.
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ORTHONOPIAS TRIACIS Starks and Mann.

Plate 11, fig. 2.

Orthonopias triads Starks and Mann, Univ. of Cal. Pub. Zool., vol. 8, 1911, p. 11,

fig-1-

Tliis species has been known heretofore only from the type-speci-

men, taken in shallow water on Cortez Banks, near San Diego. A
second specimen is here recorded from Monterey Bay, where it was

taken by a dredge at a depth of a few fathoms only.

D. IX-16; A. 12; P. 15; V. I, 3.

Lateral line with a series of 38 scales, the upper and the posterior

margbis of which are wholly free and are throughout very fuiely

toothed. In Astrolytes, only a part of the posterior margin is exposed

and this is faintly or not at all toothed. In Axyrias, both margins

are exposed and are serrulate, though less so than in Orthonojnas.

Axyrias and Astrolytes are not very well separated, for while Axyrias

has tjqjically a simply furcate preopercular spine, occasional exam-

ples develop a thhd tooth, as is always the case in Astrolytes. If

this character is disregarded, there is nothing essential to distmguish

the two genera. Orthonopias is also very closely related, but may
claim a certain distmction in the location of the anus, which is placed

well forward near the base of the ventral fins, while in the other two

genera mentioned it is almost immediately in advance of the first

anal ray.

The longest oblique series of scales in the dorso-lateral band contains

14 scales, while several others contain 13. A very narrow naked

strip intervenes between this band and the base of the second dorsal,

and even this is i^artly filled with small spinous scales lying at the

base of the dorsal rays, one or two to each ray.

The cirri are somewhat differently disposed than m the type. The
four forming a line on top of head behind each eye are present, but

the one behind eye is lacking. There is one on each nasal spine,

and one or two on each of the three lower preopercular spines. The
two on tip of maxillary are as described, and two are present closely

apposed on posterior opercular angle. There is one on shoulder,

behind the opercular angle, and several others scattered along the

length of the lateral hue.

This species was set aside as new prior to its pubUcation by Starks

and Mann, and the figure then prepared is here reproduced. The
first two dorsal spines are here represented as much shorter than

those which follow. As this was apparently not true of the type, it

may in this specimen be due to injury, although the fin has not that

appearance.





REPORT ON THE LEPIDOPTERA OF THE SMITHSONIAN
BIOLOGICAL SURVEY OF THE PANAMA CANAL ZONE.

By Harrison G. Dyar,

Cii!(todian of Lepidoptera, United States National Museum.

The present paper deals with the so-called Macrolepidoptera col-

lected in Panama under the auspices of the Smithsonian Biological

Survey, in the Canal Zone and from localities outside of it.

Most of the specimens here treated were collected by Mr. August

Busck, who went primarily to collect
'

' Micros '

' and took the ' 'Macros '

'

only as a side issue. Consequently the larger "Macros," especially

the Papilionoidea and the larger moths will be found poorly repre-

sentsd in this list. The little "Macros," especially the small Noc-

tuidse, LithosiidfB, and Pyralidge, will be found unusually well repre-

sented, many hitherto undiscovered species being among them.

There are reported on here 8,254 specimens in 1 ,713 species. Some
additional material, which proved impracticable to incorporate, will

raise the total number of specimens in the collection to about 9,000,

but will not increase the number of species greatly.

Superfamily PAPILIONOIDEA.

Family PAPILIONIDyE.

PALILIO THOAS NEACLES Rothschild and Jordan.

2. ^ Cabmia,^ May, 1911 (Busck); Ancon, Canal Zone (O.Celestine).

PAPILIO ERITHALION Boisduval.

9. Porto Bello, March, 1911 (Busck); Trinidad River, May, 1911

(Busck); Taboga Island, June, 1911 (Busck).

PAPILIO POLYDAMAS Linnaeus.

1. Ancon, Canal Zone (O. Celestme).

PAPILIO XANTICLES Bates.

1. La Chorrera, May, 1912 (Busck).

PAPILIO ILUS Fabricius.

1. Cabima, May, 1911 (Busck).

1 The number preceding the localities indicates the number of specimens of the species before me.
2 The locality Panama is to be understood in each instance.

Proceedings U. S. National Museum, Vol. 47—No. 2050.
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FamUy PIERIDiE.

PIERIS MARGARITA Hubner.

1. Trinidad River, June, 1912 (Busck).

PIERIS MONUSTE Linnaus.

2. Panama City, January, 1913 (B. G. Ireneo.)

PIERIS PANDROSIA Hewitson.

9. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Paraiso, Canal Zone, April, 1911 (Busck).

PIERIS KICAHA Reakirt.

1. Alhajuelo, AprQ, 1911 (Busck).

PIERIS JOSEPHA Godman and Salvin.

2. Alhajuelo, April, 1911 (Busck).

PIERIS MELENEKA Hewitson.

3. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April,

1911 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck).

The three specimens are females and all differently marked.

CALLIDRYAS EUBULE Linnasus.

5. Ancon, Canal Zone (O. Celestine); La Chorrera, April, 1912

(Busck); Panama City, May, 1912 (B. G. Ireneo).

CALLIDRYAS PHILEA Linnjeus.

2. La Chorrera, May, 1912 (Busck).

PHOEBIS ARGANTE Fabricius.

7. Taboga Island, February, 1912 (Busck); La Chorrera, May,
1912 (Busck); Paraiso, Canal Zone, June, 1911 (Busck); Trinidad

River, June, 1912 (Busck).

PHOEBIS AGARITHE Boisduval.

1. La Chorrera, May, 1912 (Busck).

APHRISSA STATIRA Cramer.

5. Cabima, May, 1911 (Busck); Trinidad River, June, 1912 ^Busck).

RHABDODRYAS TRITE Linnaeus.

1. Trinidad River, June, 1912 (Busck).

DISMORPHIA DISCREPANS Butler.

2. Trinidad River, March, 1911 (Busck).

TERIAS NEDA Godart.

1, Paraiso, Canal Zone, February, 1911 (Busck).

TERLAS TENELLA Boisduval.

2. Alhajuelo, April, 1911 (Busck); La Chorrera, May, 1912 (Busck).

TERIAS ALBULA Cramer.

7. Porto Bello, March, 1911 (Busck); Alhajuelo, April, 1911

(Busck); Taboga Island, June, 1911 (Busck).

TERIAS CEPIO Butler.

15. Taboga Island, February, 1912 (Busck); Paraiso, Canal Zone,

February, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Porto

Bello, April, 1912 (Busck).
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TERIAS ELATHEA Cramer.

1. Ancon, Canal Zone (O. Celestine).

TERIAS PERSISTENS Butler.

1. LaChorrera, May, 1912 (Biisck).

FamUy NYMPHALID^.

METAMORPHA DIDO Linnaeus.

1. Trinidad River, May, 1911 (Busck).

COLAENIS JULIA Fabricius.

10. Porto Bello, February, 1911, April, 1912 (Busck) ; Cabima,

May, 1911 (Busck) ; Taboga Island, June, 1911 (Busck); Trinidad

River, March, 1912 (Busck).

COLAENIS PH^RUSA Linnaeus.

10. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1911 (Busck); Trinidad River, May, 1911 (Busck); Ancon,

Canal Zone (O. Celestine).

AGRAULIS VANILLA Linnaeus.

1. Ancon, Canal Zone (O. Celestine).

EUPTOIETA HEGESIA Cramer.

2. Ancon, Canal Zone (O. Celestine); Panama City, June, 1912

(B. G. Ireneo).

SYNCHLOE LACINLA Geyer.

2. Ancon, Canal Zone (O. Celestine) ; Penonome, Province of Code,

February, 1913 (B. G. Ireneo).

SYNCHLOE HYPERIA Fabricius.

6. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Alhajuelo, April, 1911 (Busck).

ERESIA CLARA Bates.

3. Paraiso, Canal Zone, February, 1911 (Busck).

ERESIA OFELLA Hewitson.

1. Alhajuelo, April, 1911 (Busck).

ERESIA DRYPATIS Godman and Salvin.

2. Trinidad River, March and June, 1912 (Busck).

PHYCIODES LEUCODESMA Felder.

8. Paraiso, Canal Zone, January, 1911 (Busck); Alhajuelo, April,

1911 (Busck); Ancon, Canal Zone (O. Celestine).

PHYCIODES FRAGILIS Bates.

4. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April,

1911 (Busck).

PHYCIODES PTOLYCA Bates.

4. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island.

February, 1912 (Busck); Alhajuelo, April, 1911 (Busck).
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PHYCIODES TULCIS Bates.

6. Paraiso, Canal Zone, February, 1911 (Busck); Alliajuelo, April,

1911 (Busck); Trinidad River, May, 1911 (Busck); Panama City,

February, 1913 (B. G. Ireneo).

JUNONIA C(ENIA Hubner.

I. Alhajuelo, Apiil, 1911 (Busck).

ANARTIA JATROPH.S: Linnaeus.

9. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

April, 1912 (Busck); Panama C^ty, September, 1912 (B. G. Ireneo)

.

ANARTIA FATIMA Fabricius.

II. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

April, 1912 (Busck) ; Ancon, Canal Zone (O. Celestine) ; Panama City,

September, 1912 (B. G. Ireneo); Trinidad River, March, 1912

(Busck).

EUNICA MODESTA Bates.

1. Porto Bello, April, 1911 (Busck).

NICA CANTHARA Doubleday.

5. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

June, 1911 (Busck); Trinidad River, March, 1912 (Busck).

EPICALIA NYCTIMUS Westwood.

2. Cabima, May, 1911 (Busck).

EUBAGIS SALPENSA Felder.

2. Porto Bello, February, 1911 (Busck).

EUBAGIS POSTVERTA Cramer.

4. Taboga Island, February, 1912 (Busck).

EUBAGIS PIERIDOIDES Felder.

2. Taboga Island, February, 1912 (Busck); Trinidad River, June,

1912 (Busck).

GYN^CIA DIRCE Linnaeus.

2. Panama City, September, 1912 (B. G. Ireneo); Trhiidad River,

March, 1912 (Busck).

CALLIZONA ACESTE Linnaeus.

1. Trinidad River, March, 1912 (Busck).

PERIDROMIA FERONLA Linnaeus.

2. Paraiso, Canal Zone, June, 1911 (Busck); Trinidad River,

March, 1912 (Busck).

PERIDROMIA FERENTINA Godart.

2. La Chorrera, May, 1912 (Busck); Ancon, Canal Zone (O. Celes-

tine) .

TIMESTES CHIRON Fabricius.

1. Alhajuelo, May, 1911 (Busck).

PYRRHOGYRA CRAMERI AurivilHus.

1. Trinidad River, June, 1912 (Busck).

ADELPHA URRACA Felder.

1. Porto Bello, April, 1912 (Busck).
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ADELPHA CYTHEREA Linnaeus.

4. Porto Bello, February, 1911 (Busck) ; Trinidad River, March
and June, 1912 (Busck).

ADELPHA IPHICLA Linnsus.

1. Taboga Island, February, 1912 (Busck).

SialDfamily S^XYRIISr^gE.

PIERELLA LUNA Fabricius.

1. Porto Bello, March, 1911 (Busck).

ANTIRRHEA MILTIADES Fabricius.

1. Taboga Island, February, 1912 (Busck).

EUPTYCfflA OCIRRHOE Fabricius.

2. Porto Bello, February, 1911, April, 1912 (Busck).

EUPTYCHLA MOLLINA Hubner.

5. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

March, 1911, April, 1912 (Busck); Alhajuelo, April, 1911 (Busck).

EUPTYCHIA CONFUSA Staudinger.

1. Paraiso, Canal Zone, February, 1911 (Busck).

EUPTYCHIA. EBUSA Cramer.

1. Paraiso, Canal Zone, January, 1911 (Busck).

EUPTYCHIA LIBYE Linnaeus.

4. Paraiso, Canal Zone, January, 1911 (Busck); Cabima, May,

1911 (Busck); Taboga Island, June, 1911 (Busck).

EUPTYCHIA MARISEA, new species.

Dark brown; fore wing mth a black spot centrally above vein 1

surrounding a longitudinal tuft of hair; no markings. Beneath light

lilacine gray; both wings with two broad straight central rusty brown

bands as in lihye Linnaeus; a double narrow marginal line and broad

wavy submarginal one. Fore wing with a small subapical ocellus,

followed below by a brown band. Hind wing with five ocelli, second

and fifth from apex large. Expanse, 31 mm.
Type.—Male 1^0. 15752, U.S.N.M.; Alhajuelo, April, 1911 (Busck).

EUPTYCHIA PHARES Godart.

5. Taboga Island, February, 1912 (Busck); Cabima,, May, 1911

(Busck).

EUPTYCHIA CAMERTA Cramer.

20. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Porto Bello, March, 1911 (Busck); Alha-

juelo, April, 1911 (Busck); Cabima, May, 1911 (Busck).

TAYGETIS KEREA Butler.

1. Alhajuelo, April, 1911 (Busck).

TAYGETIS ANDROMETA Cramer.

8. Taboga Island, January, 1911, February, 1912 (Busck); Porto

Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck).
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STabfamily BR.7?^SSOIL.I]Sr^E.

ERYPHANIS AUTOMEDON Cramer.

1. Taboga Island, February, 1912 (Busck).

CALIGO EURYLOCHUS Cramer.

1. Porto Bello, February, 1911 (Busck).

CALIGO OILEUS HYPOSCHESIS, new subspecies.

Differs from oileus Felder in the basal two-tliirds of fore wing being

washed with pale ocherous. Spots at apices of fore wing nearly

obsolete. Hind wing strongly touched with white on margin. Ex-

panse, 97 mm.
Cotypes.—Two males, No. 15753, U.S.N.M.; Paraiso, Canal Zone,

February, 1911 (Busck); Porto Bello, May, 1911 (Busck).

The specimens are small. The variety scamander Boisduval has

an ocherous band beyond cell, but in this the color is evenly diffused

nearly to base.

BRASSOLIS ISTHMIA Bates,

4. Taboga Island, February, 1912 (Busck); Tabernilla, Canal

Zone, May, 1907 (Busck); also pupae, Ancon, Canal Zone (H. F.

Schultz) ; adults, larva and pupa from cocoanut trees, Panama City,

April, 1913 (B. G. Ireneo).

OPSIPHANES INVIR^ Hiibner.

1. Paraiso, Canal Zone, January, 1911 (Busck).

OPSIPHANES CASSIA Lmnseus.

1. Ancon, Canal Zone (O. Celestine).

MORPHO PELEIDES Kollar.

15. Taboga Island, February, 1912 (Busck); Alhajuelo, April,

1911 (Busck); Porto Bello, April, 1912 (Busck); Cabima, May, 1911

(Busck).

MORPHO AMATHONTE Deyrolle.

2. Porto Bello, February, 1911 (Busck): Alhajuelo, April, 1911,

(Busck).
Stabfamily D^^JSTAIN-^E.

DANAIS PLEXIPPUS Linnasus.

1. Ancon, Canal Zone (O. Celestine).

DANAIS GILIPPUS Cramer.

1. Ancon, Canal Zone (O. Celestine).

DANAIS BERENICE Cramer.

1. Paraiso, Canal Zone, June, 1911 (Busck).

LYCOREA CLEOB^A Godart.

1. Chiriqui, September, 1912 (B. G. Ireneo).

TITHOREA mPPOTHOUS Godman and Salvin.

1. Porto Bello, February, 1912 (Busck).

MELINCEA ID-E Felder.

5. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck);

Trinidad River, May, 1911, June, 1912 (Busck); Ancon, Canal Zone

(B. G. Ireneo).
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AERIA AGNA Godman and Salvin.

4. Porto Bello, February, 1911 (Busck); Cabima, May, 1911

(Busck); Paraiso, Canal Zone, January, 1911 (Busck).

MECHANITIS MACRINUS Hewitson.

2. Porto Bello, February, 1911 (Busck); Alhajuelo, April, 1911

(Busck).

MECHANITIS ISTHMIA Bates.

9. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Trinidad River, March, 1912 (Busck);

Cabiina, May, 1911 (Busck); Ancon, Canal Zone (O. Celestine); Pan-

ama City (B. G. Ireneo).

SCADA XANTHINA Bates.

1. Trinidad River, June, 1912 (Busck).

CERATINIA MEGALOPOLIS Felder.

1. Porto Bello, February, 1911 (Busck).

CERATINIA LEUCANLA Bates.

3. Trinidad River, June, 1912 (Busck); Panama City (B. G.

Ireneo).

CERATINLA CLEIS Bates.

3. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb-

ruary, 1911 (Busck); Ancon, Canal Zone (B. G. Ireneo).

DIRCENNA EUCHYTMA Felder.

2. Paraiso, Canal Zone, February, 1911 (Busck); Alhajuelo, April,

1911 (Busck).

EPITHOMLA CALLIPER© Bates.

6. Truiidad River, March, 1912, May, 1911 (Busck); Tabernilla,

Canal Zone, May, 1907 (Busck).

CALLOLERIA TUTIA Hewitson.

2. Paraiso, Canal Zone, January, 1911 (Busck); Trinidad River,

June, 1912 (Busck).

LEUCOTHYRIS PAULA Weymer.

2. Porto Bello, March, 1911 (Busck); Trinidad River, June, 1912

(Busck).

HYPOLERIA LIBERA Godman and Salvin.

1. Cabmia, May, 1911 (Busck).

Siabfamily HELICONIlSrvE:.

HELICONIUS JUCUNDUS Bates.

6. Cabima, May, 1911 (Busck); Porto Bello, May, 191 1( Busck);

Trinidad River, March, 1912, May, 1911, June, 1912 (Busck).

HELICONIUS ALBVCTLLA Bates,

4. Trinidad River, March, 1912 (Busck); Porto Bello, March, 1911

(Busck); Cabima, May, 1911 (Busck).

HELICONIUS ISMENIUS Latreille.

1. Porto Bello, February, 1911 (Busck).

34843°—Proc.N.M.vol.47—14 10
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HELICONIUS CHARITHONIA Linnaeus.

2. La Chorrera, May, 1912 (Busck); Aiicon, Canal Zone (O. Celes-

tine)

.

HELICONIUS CLAUDIA Godman and Salvin.

1. Paraiso, Canal Zone, February, 1911 (Busck).

HELICONIUS PETIVERANUS Doubleday.

42. Porto Bello, March, 1911 (Busck); Cabima, May, 1911 (Busck);

Arajan, May, 1911 (Busck); Taboga Island, June, 1911 (Busck);

Paraiso, Canal Zone, June, 1911 (Busck); Trinidad River, June, 1912

(Busck); Panama City (B. G. Ireneo).

HELICONIUS MELPOMENE Linnaeus.

16. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); Paraiso, Canal Zone, June, 1911 (Busck); Taboga Island,

June, 1911 (Busck); Panama City (B. G. Ireneo).

HELICONIUS CHIONEUS Bates.

1. Cabima, May, 1911 (Busck)

HELICONIUS ZULEIKA Hewitson.

1. Trmidad River, March, 1912 (Busck).

HELICONIUS MAGDALENA Bates.

11. Trmidad River, March, 1912, May, 1911, and June, 1912

(Busck); Cabima, May, 1911 (Busck).

HELICONIUS ERATO Linnaeus.

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

EUEIDES ZORCAON Reakirt.

5. Paraiso, Canal Zone, May, 1911 (Busck).

EUEIDES ALIPHERA Godart.

1. Alhajuelo, April, 1911 (Busck).

FamUy RIODINID^.

EURYBIA LYCISCA Doubleday and Hewitson.

1. Porto Bello, April, 1912 (Busck).

EURYBIA UNXIA Godman and Salvin.

4. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone,

February, 1911 (Busck).

EURYBIA HALIMEDE Hubner.

2. Alhajuelo, April, 1911 (Busck).

DIORHINA PERIANDER Cramer.

1. Trmidad River, March, 1912 (Busck).

ERYCINA INCA Staudinger.

1. Trmidad River, March, 1912 (Busck).

MESOSEMIA TELEGONE Boisduval.

9. Taboga Island, February and June, 1911 (Busck); Trmidad

River, March, 1912 (Busck).
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MESOSEMIA MOLINA Godman and Salvin.

3. Paraiso, Caual Zone, February, 1911 (Busek); Porto Bello,

March, 1911 (Busck); Alhajuelo, April, 1911 (Busck).

MESOSEMIA ASA Hewitson.

2. Porto Bello, February, 1911 (Busck).

CHIMASTRUM ARGENTEUM Bates.

1. Taboga Island, February, 1912 (Busck).

OTACUSTESIS, new genus.

Venation essentially as in Cartea Kirby/ but vein 5 arisiag from

upper fourth, of cross vein and 10 arising shortly beyond end of cell

instead of from the same point as 6, 6 therefore well beyond 10.

Palpi short, not visible from above.

Type of the genus—Otacustesis pericopidis, new species.

OTACUSTESIS PERICOPIDIS, new species.

Fore whig black; a row of four white-hyahne elongate spots across

the apex between veins 3 to 7; a subhyaline streak m lower haK of

cell, one above vem 2 and two in submedian mterspace, all famtly

washed with violaceous. Hind wing reddish orange with black

border, strongly indented on the veins. Body black; orbits, collar,

palpi, and anal tuft orange; abdomen washed mth whitish on the

sides and venter.

Type.—^o. 15754, U.S.N.M., Paraiso, Canal Zone, February, 1911

(Busck).

MESENE RUBELLA Bates.

1. Paraiso, Canal Zone, February, 1911 (Busck).

BAEOTIS ZONATA Felder.

1. Taboga Island, February, 1911 (Busck).

PEROPHTHALMA TENERA Westwood.

3. Paraiso, Canal Zone, January, 1911 (Busck).

CHARIS AVIUS Cramer.

2. Porto Bello, February and March, 1911 (Busck).

CHARIS HERMODORA Felder.

14. Trmidad River, March, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Cabima, May, 1911 (Busck); Porto Bello, April, 1911

(Busck); Taboga Island, June, 1911 (Busck); Paraiso, Canal Zone,

June, 1911 (Busck).

CHARIS GYNAEA Godart.

5. Paraiso, Canal Zone, January, 1911 (Busck); Porto BeUo,

March, 1912 (Busck); Taboga Island, June, 1911 (Busck).

SAROTA CHRYSUS Cramer.

3. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone,

February, 1911 (Busck).

1 See Stichel, Gen. Ins., Lep. Rhop., Riodinidse, 1910, pi. 10, fig. 39, p. 157.
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ANTEROS FORMOSUS Cramer.

1. Porto Bello, April, 1912 (Biisck).

EMESIS FASTIDIOSA Menetries.

2. Taboga Island, February, 1912, and June, 1911 (Busck).

METACHARIS VICTRIX Hewitson.

5. Taboga Island, February, 1912 (Busck) ; Trinidad River, IMarch,

1912 (Busck) ; Alhajuelo, April, 1911 (Busck).

LEMONIAS LEUCIANUS Hubner.

14. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck).

LEMONIAS CILISSA Hewitson.

1. Cabima, May, 1911 (Busck).

LEMONIAS PELARGE Godman.

1. Taboga Island, February, 1912 (Busck).

TmSBE IRENAEA Cramer.

1. Taboga Island, February, 1912 (Busck).

NYMPHIDIUM ADELPHINUM Godman and Salvin.

1. Chiriqui, September, 1912 (B. G. Ireneo).

NYMPHIDIUM MANTUS Cramer.

2. Trinidad River, March and April, 1912 (Busck).

NYMPHIDIUM LAMIS Cramer.

1. Alliajuelo, April, 1911 (Busck).

NYMPHIDIUM ASCOLIA Hewitson.

2. Porto Bello, April, 1912 (Busck) ; Cabima, May, 1911 (Busck).

NYMPHIDIUM MOLPE Hubner.

2. Taboga Island, February, 1912 (Busck) ; La Cliorrera, May, 1912

(Busck).

ARICORIS JANSONI Butler.

3. Porto Bello, February, 1911 (Busck) ; Trinidad River, March and

June, 1912 (Busck).

HAMEARIS EROSTRATUS Doubleday and Hewitson.

1. Taboga Island, June, 1911 (Busck).

HAMEARIS DOMINA Bates.-

3. Porto Bello, April, 1912 (Busck); Taboga Island, June, 1911

(Busck).

THEOPE VIRGILIUS Fabricius

1. Taboga Island, February, 1912 (Busck).

THEOPE FOLIORUM Bates.

2. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 (Busck).

Family LYCAENID.E.
THECLA DAMO Druce.

1. Taboga Island, February, 1912 (Busck).

THECLA HEMON Cramer.

1. Alhajuelo, April, 1911 (Busck).
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THECLA AUFIDENA Hewitson.

3. Paraiso, Canal Zone, January, 1911 (Busck); Alhajuelo, April,

1911 (Busck); Taboga Island, June, 1911 (Busck).

THECLA PHALEROS Linnseus.

3. Taboga Island, February, 1912 (Busck).

THECLA TOGARNA Hewitson.

12. Paraiso, Canal Zone, February, 1911 (Busck); Porto BeUo,

February, 1911 (Busck); Taboga Island, February, 1912 (Busck);

AUiajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck).

THECLA DOLYLAS Cramer.

1. Cabima, May, 1911 (Busck).

THECLA PALEGON Cramer.

1. Porto Bello, April, 1912 (Busck).

THECLA ERICUSA Hewitson.

1. Paraiso, Canal Zone, Januarj^, 1911 (Busck).

THECLA CYDRARA Hewitson.

1. Trinidad River, March, 1912 (Busck).

THECLA ECHION Linnaeus.

3. Taboga Island, February, 1912 (Busck).

THECLA HESPERITIS Butler and Druce.

3. Taboga Island, February, 1912 (Busck) ; Porto Bello, April, 1912

(Busck) ; Trinidad River, June, 1912 (Busck).

THECLA BEON Cramer.

19. Paraiso, Canal Zone, January, 1911 (Busck); AUiajuelo, April,

1911 (Busck) Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Taboga Island, June, 1911 (Busck); Trinidad River, June,

1912 (Busck).

THECLA TREBULA Hewitson.

5. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912

(Busck).

THECLA CERATA Hewitson.

9. Trmidad River, March, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Porto BeUo, April, 1912 (Busck); Tabernilla, Canal Zone,

May, 1907 (Busck).

THECLA SYNCELLUS Cramer.

1. Taboga Island, Februar}-, 1912 (Busck).

THECLA POLITUS H. H. Druce.

1. AUiajuelo, April, 1911 (Busck).

THECLA XENETA Hewitson.

3. Taboga Island, February, 1912 (Busck); Porto BeUo, March,
1911 (Busck); Cabuna, May, 1911 (Busck).

THECLA TAREMA Hewitson.

1. TaberniUa, Canal Zone, May, 1907 (Busck).

THECLA ELIMES, new species.

Male.—Costa of fore wing angled above base; black, Ught blue at

base, sharply limited, two-tliirds of ceU, small area above base of
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vein 2 to inner margin before tornus. Hind wing all blue except

costal area just encroaching on cell, then above vein 6 at margin,

A long slender tail at vein 2, short one at 3. Below soft light gray.

Fore wing with large area of rough scales covered by costal expan-
sion of hind wing. An outer broken white line from subcostal to 2.

Hind wing with outer Hne white, broken into spots, a large one above
vein 7 edged within by black, forming a dentate Une at lb and 2;

submarginal Une parallel to the edge, blackish, powdery, in white

irrorations, distinct near inner margin; a red spot with black center

in interspace 2-3; black powderings on white in lb-2. Expanse,
33-35 nun.

Cotypes.—Two males, No. 15756, U.S.N.M. ; Trinidad River, March,

1912 (Busck).

Apparently near ecameda Hewitson and sichseus Cramer.

THECLA BURICA, new species.

Ilale.—Bright blue; fore wing with large stigma in cell black, apex
broadly black. Hind wing with a narrow black margm, becoming
broad on inner margin. Long slender tail at vein 2. Beneath gray
bronzy; fore wing with dark area in cell by transparency; outer line

faint, white, dark-edged from subcoastal to 2. Hind wing with outer

line irregular, segmented, forming a W at veins lb to 3, white, edged

by black within; black and white powderings submarginally from
tornus to 3, no red; edge black, preceded by whitish. Expanse, 25

mm.
Type.—Male, No. 15757, U.S.N.M.; Trinidad River, March, 1912

(Busck).

Apparently near to leberna Hewitson.

THECLA CLIMICLES, new species.

Male.—Fore whig with costa angled opposite cell; bright blue,

shadmg to black at costa and margin. Hind wing blue, costa black

to subcostal and 6 and margin narrowly; fringe wliite. A long tail

at vein 2, short one at 3. Below wliite, scarcely gray tinted; fore

whig with faint dusky outer Hne to vem 2. Hind wing with outer

line angularly crenulate, faint, forming no W; submarginal line famt
dusky, crenulate; a small red-edged black dot in interspace 2-3 and
dot at tornus. Expanse, 25 mm.

Type.—UdXe, No, 15758, U.S.N.M.; Taboga Island, February, 1912

(Busck).

Resembles dindymus Cramer.

THECLA POSETTA, new species.

Fore wing angled opposite base of cell; black, shaded with lUacine

blue over base to beyond middle. Hmd wing blue shaded, except

along margin; red scales and white dot at tornus. Below brownish

gray; fore whig with the outer broad rusty brown band from costa

to vem 2, runnuig close beyond cell. Hind wing with sunilar broad
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band forming the inner edge of a white Ime that becomes a blunt

W at veins lb to 3, the dark edge of the inner limb narrow; submar-

ginal line dusky, parallel to edge of wing; a red spot with black center

in interspace 2-3; black patch on tornus preceded by white, then a

red bar. Expanse, 27 mm.
Type.—yLsilQ, No. 15759, U.S.N.M.; Porto Bello ,April, 1912

(Busck).

Resembles ecbatania Hewitson.

THECLA CALLIDES, new species.

Brown-gray; fore wing uniform; hind wmg slightly whitish bordered

toward margin with red patch in interspace 2-3 and tornus and

black one between; termen with white interlined with black. A long

tan at vein 2, short one at 3, black, white-tipped. Below gray,

slightly coppery; fore wing with white segmented outer line from

costa to vein 2, preceded by a red border; subterminal line dusky,

segmented. Hind wing with white outer line segmented, dislocated

on vein 4, forming a W from 3 to margin, preceded by a rather broad

red band; submargmal Ihie dusky, forming an arc over a large red

spot in interspace 2-3, red-edged next to tornus; black pupil in red

spot placed outwardly; a black spot at tornus; black powdering

between. Terminal Ime black, preceded by whitish. Expanse, 21

mm.
Cotypes.—Two females. No. 15760, U.S.N.M.; La Chorrera, April,

1912 (Busck); Trinidad River, March, 1912 (Busck).

Resembles sangala Hewitson. Possibly it is the female of xeneta

Hewitson.

THECLA HERALDICA, new species.

Black; fore wing with blue tint at base; hind wing with large

shinmg blue area occupying aU but broad costal and mner areas and
narrow outer margin. Tail at vein 2 filiform. Below gray, lighter

on marginal area; fore wing with outer line from costa to vehi 1, in-

angled in submedian, white, reddish gray within. Hind wmg with
a similar line, dislocated on vein 4, forming a shallow W between
vein 3 and margin, with more red scales m the dark edge than on
fore wing; a red spot with black center in mterspace 2-3; red at

tornus; terminal Ime black, preceded by white. Expanse, 20 mm.
Type.—'No. 15761, U.S.N.M.; Porto Bello, April, 1912 (Busck).

Resembles Tiycara Hewitson.

THECLA MESCA, new species.

Grayish black. Hind wing with red crescent before a black spot

in interspace 2-3, preceded and followed by clouded white crescents;

a small red patch at tornus; terminal line black, preceded by white.

Below whitish gray. Fore wing with outer line from costa to vein 2,

white, preceded by gray; submarginal line clouded, segmented, dusky.
Hind wing with mesial liae white, preceded by reddish gray, seg-
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mentcd and dislocated by all the veins, the W slight, hardly more

than the other dislocations, the bar lb-margin black; termen broadly

mottled, gray with a row of white crescents before and centrally; a

large red patch in interspace 2-3 with black spot outwardly; tornus

diffusedly red-scaled over black dot. Expanse, 27 mm.
Type.—'No. 15762, U.S.N.M.; Taboga Island, June, 1911 (Busck).

Resembles hehrycia Hewitson and chonida Hewitson.

LYCAENA HANNO Stoll.

10. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Corozal, Canal Zone, April, 1911 (Busck);

Alhajuelo, April, 1911 (Busck); Porto Bello, April, 1911 (Busck).

Family HESPERIID^.

PYRRHOPYGE PHIDIAS Liimaeus.

1. Paraiso, Canal Zone, February, 1911 (Busck).

MYSORIA VENEZUELiE Cramer.

2. Ancon, Canal Zone (O. Celestine, B. G. Ireneo).

EUDAMUS PROTEUS Linnaeus.

1. Ancon, Canal Zone (B. G. Ireneo).

EUDAMUS SIMPLICIUS Stoll.

1. Ancon, Canal Zone (O. Celestine).

EUDAMUS EURYCLES Hiibner.

4. Taboga Island, February, 1912 (Busck); Alhajuclo, April, 1911

(Busck); Porto Bello, AprH, 1912 (Busck).

EUDAMUS DORYSSUS Drury.

1. Taboga Island, February, 1912 (Busck).

EUDAMUS DORANTES Stoll.

1. Taboga Island, June, 1911 (Busck).

EUDAMUS CATILLUS Cramer.

1. Taboga Island, February, 1912 (Busck).

EUDAMUS ASINE Hewitson.

1. Paraiso, Canal Zone, April, 1911 (Busck).

GONIURUS COELUS Cramer.

1. Taboga Island, February, 1912 (Busck).

GONIURUS TALUS Cramer.

1. Porto Bello, February, 1911 (Busck)*.

SPATmLEPLA CLONIUS Cramer.

2. Paraiso, Canal Zone, April, 1911 (Busck).

TELEMIADES AMPmON Geyer.

1. Taboga Island, February, 1912 (Busck).

BUNGALOTIS SEBRUS Felder.

1. Cabima, May, 1911 (Busck).

CECROPTERUS NEIS Gmelin.

6. Taboga Island, February and June, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Alhajuelo, April, 1911 (Busck).
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COGIA CALCHAS Herrich-Schafier.

2. Trinidad River, March, 1912 (Busck); Taboga Island, June,

1911 (Busck).

The specimens are both males and very small (30 mm.).

HYDRAENOMIA ORCINUS Felder.

1. Porto Bello, February, 1911 (Busck).

HYALOTHYRUS NELEUS Linnaeus.

1. Alhajuelo, April, 1911 (Busck).

LIGNYOSTOLA LACYDUS Drace,

1. Paraiso, Canal Zone, January, 1911 (Busck).

PYTHONIDES CERIALIS Cramer.

1. Taboga Island, February, 1912 (Busck).

PELLICIA THYESTES Godman and Salvin.

2. Porto Bello, February, 1911 (Busck).

CELAENORRHINUS VARIEGATUS Godman and Salvin.

1. Taboga Island, February, 1912 (Busck).

ACHYLODES COELIGINEA Mabille.

2. Taboga Island, February, 1912 (Busck); Cabuna, May, 1911

(Busck).

ACHYLODES PLAUTLA Moschler.

1. Alhajuelo, April, 1911 (Busck).

ACHYLODES TERRENS Schaus.

5. Taboga Island, February, 1912 (Busck).

SOSTRATA SCINTILLANS Mabille.

1. Alhajuelo, April, 1911 (Busck).

SOSTRATA LEUCORHOA Godman and Salvin.

1. Paraiso, Canal Zone, January, 1911 (Busck).

PACHES LOXUS Westwood.

5. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Porto Bello, February, 1911 and April,

1912 (Busck).

PACHES SUBALBATUS Plotz.

1. Paraiso, Canal Zone, January, 1911 (Busck).

EANTIS THRASO Hubner.

1. Taboga Island, June, 1911 (Busck).

CAMPTOPLEURA THERAMENES Mabille.

1. Taboga Island, February, 1912 (Busck).

CAMPTOPLEURA TISLA.S Godman and Salvin.

1. Alhajuelo, April, 1911 (Busck).

STAPHYLUS MAZANS Reakirt.

2. Taboga Island, February, 1912, and June, 1911 (Busck).

STAPHYLUS EVIPPE Godman and Salvin.

1. Trinidad River, March, 1912 (Busck).

HELIOPETES ARSALTE LlnnsBus.

4. Paraiso, Canal Zone, February, 1911 (Busck); Cabima, May,

1911 (Busck); Taboga Island, June, 1911 (Busck).
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HELIOPETES ALANA Reakirt.

1. Taboga Island, February, 1912 (Busck).

HESPERIA SYRICHTUS Fabricius.

3, Paraiso, Canal Z'one, February, 1911 (Busck); Cabinia, May,
1911 (Busck).

HESPERIA NOTATA Blanchard.

2. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911

(Busck).

APAUSTUS MENES Cramer.

1. Porto Bello, March, 1911 (Busck).

HYLEPHILA PHYLAEUS Drury.

1. Porto BeUo, April, 1912 (Busck).

THYMELICUS ATHENION Hubner.

8. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Porto Bello, March, 1911 and April, 1912

(Busck).

CATIA PUSTULA Hubner.

1. La Chonera, April, 1912 (Busck).

PRENES NERO Fabricius.

1. Taboga Island, June, 1911 (Busck).

PARAIDES OCRINUS Plotz.

2. Paraiso, Canal Zone, April, 1911 (Busck).

OXYNTHES CORUSCIS Herrich-Schafter.

1. Alhajuelo, April, 1911 (Busck).

RHINTHON ALUS Godman and Salvin.

1. Alliajuelo, April, 1911 (Busck).

LERODEA TRIPUNCTATA Herrich-Schafier.

1. Alliajuelo, April, 1911 (Busck).

COBALUS VIRBIUS Cramer.

3. Trinidad River, March, 1912 (Busck).

COBALUS CANNAE Herrich-Schafler.

1. Paraiso, Canal Zone, February, 1911 (Busck).

ONOPHAS COLUMBARLA Herrich-Schafier.

1. Taboga Island, February, 1912 (Busck).

PERIMELES REMUS Fabricius.

8. Taboga Island, February and April, 1912, June, 1911 (Busck).

EUTYCHIDE MIDLV Hewitson.

1. Trinidad River, 1912 (Busck).

EUTYCHIDE PHAETUSA Hewitson.

1. Trinidad River, June, 1912 (Busck).

EUROTO LYDE Godman and Salvin.

2. Taboga Island, February, 1912 (Busck); Cabima, May, 1911.

(Busck).

EUROTO MICYTHUS Godman and Salvin.

1. Taboga Island, February, 1912 (Busck).
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LEREMA ACCIUS Smith and Abbot.

1. Taboga Island, February, 1912 (Busck).

METISCUS ATHEAS Godman and Salvin.

1. Trinidad River, March, 1912 (Busck).

THARGELLA FULIGINOSA Godman and Salvin.

1. Paraiso, Canal Zone, January, 1911 (Busck).

MNASITHIUS SIMPLICISSIMUS Herrich-Schaffer.

3. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 (Busck); Porte Bello, March, 1911 (Busck).

VEHILIUS VENOSUS Plbtz.

7. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck).

MEGISTIAS LABDACUS Godman and Salvin.

1. Porto Bello, March, 1911 (Busck).

MEGISTIAS CERDO Boisduval.

1. Alhajuelo, April, 1911 (Busck).

CARYSTUS FANTASOS Cramer.

2. Taboga Island, February and June, 1911 (Busck).

PARACARYSTUS HYPARGYRA Herrich-Schaffer.

1. Porto Bello, April 1912 (Busck).

CALLIMORMUS JUVENTUS Scudder.

1. Paraiso, Canal Zt»ne, January, 1911 (Busck).

CALLIMORMUS GRACILIS Felder.

3. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March and June, 1912 (Busck).

THRACIDES AROMA Hewitsou.

1. Trinidad River, March, 1912 (Busck).

TAGIADES SERGESTUS Cramer.

1. Ancon, Canal Zone (B. G. Ireneo).

Superfamily SPHINGOIDEA.

FamHy SPHINGIDiE.

HERSE CINGULATA Fabricius.

3. Cabima, May, 1911 (Busck).

COCYTIUS CLUENTIUS Cramer,

1. Paraiso, Canal Zone, January, 1911 (Busck).

COCYTIUS ANTAEUS MEDOR Cramer.

2. Cabima, May, 1911 (Busck); Taboga Island, June, 1911 (Busck).

PROTOPARCE HANNIBAL Cramer.

2. Cabima, May, 1911 Busck).

PROTOPARCE LEFEBUREI M6netries.

1. La Chorrera, May, 1912 (Busck).

ERINNYIS ALOPE Merian.

1. Cabima, May, 1911 (Busck).
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ERINNYIS ELLO Linnaeus.

14, Paraiso Canal Zone, January, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Cabima, May, 1911 (Busck).

ERINNYIS (ENOTRUS Stoll.

3. Porto Bello, February, 1911 (Busck); Cabima, May, 1911

(Busck).

PACHYLIA FICUS Linnaeus.

1. Trinidad River, May, 1911 (Busck).

PACHYLIA DIRCETA Druce.

1. Porto Belli, April, 1912 (Busck).

PACHYLIA RESUMENS Walker.

1. Taboga Island, February, 1912 (Busck).

ENYO JAPIX Cramer.

1. Cabima, May, 1911 (Busck).

ALEURON NEGLECTUM Rothschild.

1. Cabima, May, 1911 (Busck).

EPISTOR LUGUBRIS Linnaeus.

3. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone,

January, 1911 (Busck).

EPISTOR OCYPETE Linnaeus.

2. Paraiso, Canal Zone, May, 1911 (Busck).

SESLA FADUS Cramer.

2. Paraiso, Canal Zone, January, 1911 (Busck); Ancon, Canal
Zone (B. G. Ireneo).

SESIA TITAN Cramer.

2. Paraiso, Canal Zone, January, 1911 (Busck); La Chorrera,

April, 1911 (Busck).

PHOLUS LICAON Cramer.

3. Porto Bello, March, 1911 (Busck); La Chorrera, May, 1912

(Busck).

PHOLUS VITIS Merian.

1. La Chorrera, May, 1912 (Busck).

PHOLUS EACUS Cramer.

1. Porto BeUo, March, 1911 (Busck).

XYLOPHANES PLUTO Fabricius.

5. Porto Bello, March, 1911 (Busck); Cabima, May, 1911 (Busck);

Paraiso, Canal Zone, May, 1911 (Busck); Taboga Island, June,

1911 (Busck).

XYLOPHANES PISTACINA Boisduval.

1. Taboga Island, February, 1912 (Busck).

XYLOPHANES NEACHUS Cramer.

1. Paraiso, Canal Zone, January, 1911 (Busck).

XYLOPHANES LIBYA Druce.

1. Trinidad River, March, 1912 (Busck).
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XYLOPHANES TERSA Linnasus.

2. Cabima, May, 1911 (Busck) ; Paraiso, Canal Zone, May, 1911

(Biisck)

.

XYLOPHANES TITANA Dnice.

2. Cabima, May, 1911 (Busck); Paraiso, Canal Zone, May, 1911

(Busck)

.

XYLOPHANES TURBATA Edwards.

1. La Chorrera, May, 1912 (Busck).

Superfamily SATURNOIDEA.

Family SATURNIID^.

ROTHSCHILDLA LEBEAUI Guerin.

1. La Chorrera, May, 1912 (Busck).

DIRPHIA EUMEDIDE Stoll.

1. Trinidad River, May, 1911 (Busck).

DIRPHIA AGIS Cramer.

1. Trinidad River, March, 1912 (Busck).

DIRPHIA HIRCIA Cramer.

1. Porto Bello, April, 1912 (Busck).

DIRPHIA SPECIOSA Cramer.

14. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone,

May, 1911 (Busck); La Chorrera, May, 1911 (Busck).

MOLIPPA SABINA Walker.

2. Paraiso, Canal Zone, May, 1911 (Busck); La Chorrera, May,
1912 (Busck).

DYSDiEMONIA TAMERLAN Maassen.

1. La Chorrera, May, 1912 (Busck).

AUTOMERIS JANUS Cramer.

1. Paraiso, Canal Zone, May, 1911 (Busck).

AUTOMERIS CINCTISTRIGA Felder.

1. Cabima, May, 1911 (Busck).

AUTOMERIS JUNONIA Walker.

3. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone,

February, 1911 (Busck); Trinidad River, March, 1912 (Busck).

AUTOMERIS MERIDANA Schaus.

1. Cabima, May, 1911 (Busck).

GAMELIA NAUSICAA Cramer.

3. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, June, 1912 (Busck).

GAMELIA IRMINA Cramer.

3. Alhajuelo, April, 1911 (Busck); Trinidad River, March, 1912

(Busck).

HYLESIA SCHAUSI Dyar.

1. Cabima, May, 1911 (Busck).
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HYLESIA INVIDIOSA, new species.

Soft gray; discal mark a dark cloud; lines pale, indistinct, con-

verging toward inner margin; marginal space pale on lower half.

Hind wing with a single pale band, nearly straight, situated just be-

yond the end of the cell. Abdomen with ocherous hair, especially

dorsally. Expanse, 32-34 mm.
Cotypes.—T^vo males. No. 15764, U.S.N.M.; Taboga Island, Feb-

ruary, 1912 (Busck).

Comes nearest to athlia Dyar, but smaller, the fore wing not rounded

at apex; markings less distinct, the line on hind mng straighter and

even nearer the cell.

HYLESIA CRESSIDA Dyar (?).

4. Taboga Island, February and June, 1912 (Busck).

The specimens are jnore rosy than alinda before me from Costa

Rica and the fore wing less falcate, agreeing with cressida; but all

the specimens are males, and without a female can not be placed with

certainty.

HYLESIA sp. A.

11. Tabogalsland, January, 1911 (Busck); Tabernilla, Canal Zone,

May, 1907 (A. H. Jennings).

This form lies near 'pollex Dyar, umhrata Schaus, and valvex Dyar,

without agreeing entirely with either. The specimens are all in poor

condition, so that a positive identification is unsafe. Mr. Busck sent

up two distinct species of Hylesia larvse, but made no association of

them with adults.*

HYLESIA sp. B.

2. Cabima, May, 1911 (Busck).

Two females, close to schausi Dyar, but less coarse in appearance,

less distinctly marked; the discal spots are more distinct than the

bands. There are in the collection three other females of the same

character, one from Chiriqui, one from Guapiles, Costa Rica, and one

from Sixola River, Costa Rica. The Costa Rican females were ten-

1 Since writing the above, I have received a bred female in good condition from Dr. S. T. Darling, together

with preserved larvae, the latter conrpicuously different from either of the larva sent by Mr. Busck. Doctor

Darling found the larvae on a Cashew tree (Anacardiaceae) and bred the adults. The form may be named

Hylesia darling!, new species.

Closest to B. pollex. Dyar from Venezuela; markings less bright and contrasted in the male; both sexes

with the costa concolorous with the paler part of the wing, not with a strong dark shade as in pollex: discal

spots of both wings clouded and more obscure than in pollex; abdomen of female without the paler ocherous

posterior lateral tufts, the hairs concolorous with the rest of the lateral ones.

Type.—Female, No. 1G038, U.S.N.M.; Ancon, Canal Zone, April, 1913 (S. T. Darling).

iana.—Head rounded, about as wide as high, smooth, cherry-red, the tips of the mandibles and a spot

on each side of labrum black. Body robust, cylindrical, tapering a little anteriorly; whitish, with black

angular marks and spots; dorsal line forming a series of dashes mtersegmentally and little specks in the

centers of the segments; two joined siibdorsal and lateral blotchcb in segmental incisures, a ring around sub-

dorsal horns, spot below laterals, and lateral dot and dash on posterior third of segment; spiracles brown

with irregular black dashes between; below a broad straight pale substigmatal area, then a blackish

broken and vacuolated subventral band, the venter itself pale. Thoracic feet reddish; abdominal ones pale

with black claspers. Horns whitish with pale branches and hairs, subdorsal, lateral, and substigmatal

rows and single dorsal one on joints 12 and 13, none on anal plate, which is light reddish with black area

before it on joint 13. No cervical shield. Horns all about the same length, the anterior and posterior

ones but slightly longer and slenderer, none as long as the diameter of the body.
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tatively labeled by Mr. Schaiis as females of his ruhrifrons and dalina,

respectively, but they do not possess the red feet of these forms.

The present form must await the association of males for positive

identification.

HYLESIA sp. C.

1. La Chorrera, May, 1912 (Busck).

One female similar to the above but much darker, the Hues slender

and distinct; apex very dark with light lilacine spot. It does not

agree with anything be/ore me, but description from the single

female seems inadvisable.

LONOMIA CYNIRA Cramer.

3. La Chorrera, May, 1912 (Busck); Trinidad Kiver, June, 1912

(Busck).

THERINIA TRANSVERSARIA Druce.

1. Porto BeUo, April, 1912 (Busck).

OXYTENIS HONESTA Cramer.

1. Trinidad River, March, 1912 (Busck).

DRACONIPTERIS MIRABILIS Cramer.

1. Cabima, May, 1911 (Busck).

DRACONIPTERIS GIGANTEA Druce.

1. Trinidad River, June, 1912 (Busck).

Druce described a very pale female from Ecuador as Teratopteris

gigantea. The present specimen is probably conspecific, though

small and very dark.

Family CITHERONIID^.

CITHERONIA MEXICANA Grote and Robinson.

1. Porto Bcllo, April, 1912 (Busck).

CITHERONIA MARION, new species.

Thorax yellow with faint orange edgings to patagia and collar;

below orange-brown; abdomen banded yellow and red. Fore wing
yellow, a yellow patch at base, the rest of basal space filled in with
purple; scattered purple clouds in mesial space wath four angular

dots surrounding discal cross-vein; subterminal space lightly powdered
with purple; terminal space solidly purple filled. Hind wing with

red discal dot and Ughtly curved outer line, touching tornus and apex
at extremities, narrowly separated from discal dot; a sHght red patch
near inner margin below cell. Beneath yellow, costa and terminal

space of fore wing only purple. Large red discal and basal dots on
both wings. Expanse, 84 mm.

Type.—Male, No. 15836, U.S.N.M.; Tiinidad River, June, 1912

(Busck).

This is probably a subspecies of C. laocoon Cramer.

EACLES MAGNIFICA Wallter.

2. Paraiso, Canal Zone, April, 1911 (Busck).
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SYSSPmNX MOLINA Cramer.

2. Cabima, May, 1911 (Busck); Paraiso, Canal Zone, May, 1911

(Busck).

ADELOCEPHALA ADOCIMA, new species.

Fore vnng dark gray-brown; a white triangular patch at base;

outer line faintly indicated, nearly parallel to outer margin, starting

from costa at outer fifth, retreating a little below, relieved at costa

by a triangular violaceous shade within. Abdomen ocher-brown.

Expanse, 83 mm.
Type.—Female, No. 15766, U.S.N.M.; Cabima, May, 1911 (Busck).

Superfamily BOMBYCOIDEA.

Family SYNTOMID^.
POMPILIODES ALIENA Walker.

3. Paraiso, Canal Zone, February, 1911 (Busck); Porto BeUo,
March, 1911 (Busck).

ISANTHRENE CRABRONIFORMIS Staudinger.

1. Alhajuelo, April, 1911 (Busck).

PHEIA ALIBISIGNA Walker.

1. Cabima, May, 1911 (Busck).

PHEIA UTICA Druce.

1. Trinidad River, March, 1912 (Busck).

PHEIA STRATIOTES, new species.

Black, with many yellow spots; front, vertex, tegulse, streak on
patagia, spot in center of thorax, two beliind, all of constricted base

of abdomen, band on posterior edge of each segment, interrupted

dorsaUy, and venter yeUow. Palpi and legs darker yeUow, the latter

streaked with black. Antennae black, yeUow in the middle, wings

yeUow hyaline, veins black; fore wing with orange spot at base, an
apical black patch and very narrow outer and inner borders. Hind
wing with narrow apical border. Expanse, 23-25 mm.

Cotypes.—Three males, No. 15771, U.S.N.M.; Trinidad River,

March, 1912 (Busck); Cabima, June, 1911 (Busck).

The abdomen is distinctly constricted at the base, but the other

characters agree with Pheia.

LOXOPHLEBIA LEITCOTHEMA, new species.

Above as in L. imitata Druce; abdomen beneath black, the ventral

valve white. Expanse, 18-20 mm.
Cotypes.—Three males, No. 15767, U.S.N.M.; Trinidad River, June,

1911 (Busck); Caura Valley and Aroa, Venezuela (Schaus collection).

MESOTHEN PYRRHA Schaus.

1. Corozal, Canal Zone, March, 1911 (Busck).

PHCENICOPROCTA RUBIVENTER Hampson.

1. Paraiso, Canal Zone, June, 1911 (Busck).
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PHCENICOPROCTA PAUCIPUNCTA, new species.

Black; patches of metallic blue on fore coxsb, front, vertex, tegiilse,

base of wing, metathorax, and lateral row on abdomen, the central

spots of latter small; an orange patch dorsally on fourth segment
and small one on fifth; a band on fourth ventrally; anal tuft black.

Wings hyaline, veins black; a black marginal band on fore wing
expanded at apex and tornus; subcostal orange streak and orange

patch at base of inner margin, cut by vein 1. Hind wing with mar-
ginal band widened at apex and tornus. DiscoceUulars of hind wing
angled. Expanse, 35 mm.

Type.—Male, No. 15679, U.S.N.M.; La Chorrera, May, 1912

(Busck).

SAROSA MORA Schaus.

1. Porto Bello, April, 1912 (Busck).

Differs from mora in having a broad black apex to fore wing, but
agrees otherwise.

HOMCEOCERA STICTOSOMA Dnice.

1. Cabima, May, 1911 (Busck).

COSMOSOMA SEMIFULVA Druce.

4. Trinidad River, March, 1912, and June, 1911 (Busck); La
Chorrera, May, 1912 (Busck).

COSMOSOMA REMOTA Walker.

1. Trinidad River, March, 1912 (Busck).

COSMOSOMA HERCYNACULA, new species.

Like C. liercyna Druce, but smaller, the apical black patch of fore

wing with straight inner edge, not arcuate. Expanse, 20-22 mm.
Cotypes.—Two males. No. 15772, U.S.N.M.; Trinidad River, March,

1912 (Busck); Cabima, May, 1911 (Busck).

COSMOSOMA MELANOTELA, new variety.

Abdomen with small black tip; else as in hercynacula.

Cotypes.—Two males. No. 15773, U.S.N.M.; Cabima, May, 1911

(Busck).

SATJRITA TEMENUS StoU.

1. Trinidad River, March, 1912 (Busck).

SATJRITA PHCENICOSTICTA Druce.

1. Cabima, May, 1911 (Busck).

SAURITA TIPULINA Hiibner.

4. Alliajuelo, April, 1911 (Busck) ; Porto Bello, May, 1911 (Busck);

Paraiso, Canal Zone, June, 1911 (Busck).

DINIA ^AGRUS Cramer.

2. Taboga Island, February, 1912 (Busck); Porto Bello, March,

1911 (Busck).

ANDROCHARTA MEONES StoU.

2. Trinidad River, March, 1912 (Busck).

34843°—Proc.N.:M.vol.47—14 11
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DYCLADIA MAMHA, new species.

Head and thorax orange above with median dorsal black stripe.

Abdomen black with large blue metallic lateral .patches, orange at

base; palpi orange, the joints tipped with black; legs black, fore

femora pale orange, fore coxsd metallic blue. Wings hyahne, tinged

with orange; veins, cost a and margin orange; a large roimd black

discal spot; apex and tornus black; a sordid orange patch at bases

of veins 2-4. Hind wing hyaline with black terminal border, wider

at apex and tornus. Expanse, 32 mm.
Ti/pe.—Midc, No. 15770,U.S.N.M.; La Chorrera, May, 1912 (Busck).

HYPOCHARIS CLUSIA Drace.

1. La Chorrera,. May, 1912 (Busck).

RHYNCHOPYGA FLAVICOLLIS Dnice.

1. La Chorrera, May, 1912 (Busck).

PSOLOPTERA THORACICA Walker.

4. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck);

Porto Bello, May, 1912 (Busck).

MACROCNEME AURIPES Walker.

2. Cabima, May, 1911 (Busck).

MACROCNEME CHRYSOTARSIA Hampson.

7. Taboga Island, February, 1912, and June, 1911 (Busck); La
Chorrera, May, 1912 (Busck).

MACROCNEME LADES Cramer.

1. Taboga Island, February, 1912.

MACROCNEME LADES CABIMENSIS, new subspecies.

Hind tibiae with long fringe of hair above and short one below on

inner side; antennae of female with short branches; fringe of hind

tarsi white on top of first and all succeeding joints. Fore wing with

short blue streaks at base and a row of them across middle.

Cotypes.~Two females. No. 15768, U.S.N.M.; Cabima, May, 1911

(Busck).

Also a broken and worn specimen, apparently the same, Paraiso,

Canal Zone, February, 1911.

MACROCNEME LACONIA Druce.

1. Taboga Island, February, 1912 (Busck).

MACROCNEME INDISTINCTA Butler.

2. La Chorrera, May, 1912 (Busck).

CALONOTOS TIBURTUS Cramer.

3. Porto BcUo, March, 1912 (Busck); Alhajuelo, April, 1911

(Busck); La Chorrera, May, 1912 (Busck).

NAPATA LEUCOTELUS Butler.

4. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1911 (Busck); Cabima, May, 1911 (Busck).

ACLYTIA HEBER Cramer.

1. Trinidad River, March, 1912 (Busck).
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ACLYTIA PUNCTATA Butler.

1. Trinidad River, March, 1912 (Busck).

TEUCER ATEUCER, new species.

Fore wing straw-color, irrorate with brown; a brown shade at

base; a faint curved inner line; small double discal dot preceded by
a shade on costa; an oblique band from outer third of inner margin
to apex; a round black spot on tornus; small terminal dots. Hind
wing soiled whitish, with small fuscous discal spot and faint term-

inal shading; fringe dotted as on fore wing. Expanse, 24 mm.
Type.—Female, No. 15777, U.S.N.M.; La Chorrera, May, 1912

(Busck).

This species disagrees with Teucer in venation, having 6 of. fore

wing arising far below angle of cell, 6 and 7 of hind wing separate,

4 and 5 from a point; but two of these divergencies are shown in

Teucer hrunnea Hampson, which this species resembles.

EPISCEPSIS LENiEUS Cramer.

1. Alhajuelo, April, 1911 (Busck).

DELPHYRE ELACmA, new species.

Head, thorax and fore wing brown. Hind wing and abdomen
blackish gray. Legs brown; antennaB blackish. Expanse, 16 mm.
Hind wing with veins 6 and 7 separate; 5 fully developed from

lower angle of cell; 3 and 4 coincident; 2 from long before angle of

cell. Fore wing with 3 and 4 long-stalked; 5 from lower angle of

cell; 9 absent. Abdomen not constricted at base.

Tyi)e.—FemsL\e, No. 15778, U.S.N.M.; La Chorrera, May, 1912

(Busck).

Resembles D. hehcs Walker, but smaller.

DELPHYRE HEBES Walker.

1. Tabernilla, Canal Zone, May, 1907 (Busck).

DELPHYRE CUMULOSA, new species.

Fore wing Ulacine gray with large round brown spots in rows;
spot at base, inner row curved, median row doubled at end of cell,

a large blotch at lower corner of cell, single row below, outer row
fused into a wedge-shaped band above, single and somewhat dis-

located below vein 2; subterminal row close to margin; a row of

dots in fringe. Hind wing soiled pale yellow. Head and thorax gray
with narrow crimson ring in neck; abdomen pale ocher above, with-

out spots. Expanse, 25 mm.
Cotijpes.—Two males. No. 15774, U.S.N.M.; La Chorrera, May,

L912 (Busck) ; Tabernilla, Canal Zone, May, 1907 (Busck).

PTYCHOTRICHOS EPISCEPSHDIS, new species.

Black-brown; two spots on back of head and whole venter of

thorax narrowly crimson ; abdomen black, with large lateral metalUc
blue spots. Fore wing brown-black. Hind wing hyaUne-white at

base, veins and broad margin black; the cell black above, leaving
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the white spots in lower part of cell, one large one beyond and two

smaller ones between base of veins 2-5. Male with straw-colored

hair pencil at base of hind tibia. Expanse, 38 mm.
Tirpe.—Male, No. 15776, U.S.N.M.; Trinidad River, March, 1912

(Busck).

HELIURA BANOCA new sDecies.

Black, mixed with olive fuscous; patagia and thorax striped ; two

large crimson dots at back of head; fore coxsb whitish. Abdomen
black above, white below, except at tip. Fore wing olive-fuscous

with white-hyaline patches, one in cell, a long one below, a row of

four beyond, black spots in rows between the veins filUng up most

of the rest of wing, leaving only narrow lines between. Hind wing

white-hyaline at base with broad black border. In the male the

tornus of liind wing is produced a little and rounded, with erect

fuscous scales and a broad border of the same beneath to vein 5.

Expanse, 21 mm.
Type.—Male, No. 15775, U.S.N.M.; Trinidad River, March,1912

(Busck).

EUCEREON HYALmUM Kaye.

1. Trinidad River, June, 1912 (Busck).

EUCEREON LATIFASCIATA Walker.

1. Trinidad River, March, 1912 (Busck).

EUCEREON ROGERSI Druce.

1. Alhajuelo, April, 1911 (Busck).

CORREBIA LYCOIDES Walker.

1. Alhajuelo, April, 1911 (Busck).

Family LITHOSTID^.

HYPAREVA POGONODA Hampson.

1. Cabima, May, 1911 (Busck).

APTILOSLA CROCEA Schaus.

3. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912

(Busck).

AGYLLA BIOPTERA, new species.

Male.—Palpi yellow with dark tips; front white; vertex, thorax,

and abdomen gray, and tuft black. Fore wing silvery white, broadly

dark gray along inner margin. Hind wing white. Beneath, fore

vnng gray, darker on inner margin; a broad ocherous area over cell

and outwardly, staining veins 2, 3, and 4. Expanse, 20 mm.
Female.—Palpi, head, and thorax as in the male; abdomen gray

above, without anal tuft. Fore wing as in the male above; below,

white with gray about tornus only. Expanse, 22 mm.
Cotypes.—Four males, three females. No. 15781, U.S.N.M.; Trin-

idad River, March and August, 1912 (Busck); La Chorrera, May,

1912 (Busck); Cabima, May, 1911 (Busck).
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AGYLLA SERICEA Druce.

23. Porto Bello, March, 1912 (Busck); Cabima, May, 1911 (Biisck);

LaChorrera, May, 1912 (Busck); Trinidad River, June, 1912 (Busck).

AGYLLA NIPHOSTIBES, new species.

Palpi ocher, blacldsh at tip. Silvery white, fore wing shining,

hind wing semitranskicent. Head dark gray in front, vertex white;

antennae ocher, shortly pectinated in the male. Thorax white. Abdo-

men white; anal tuft of male tinted with sordid ocher. Legs wliit-

ish, fore femora yellow, fore tibiae and tarsi fuscous. Costa of male

very narrowly and faintly ocher; of female, wliite. Expanse, 40-

46 mm.
Cotypes.—Four males, one female, No. 15782, U.S.N.M.; Cabima,

May, 1911 (Busck).

This falls in Agylla nivea Walker by Hampson's monograph ;
^ but

Walker says of nivea, " Head black above, luteous in front " and " abdo-

men testaceous above." Of the synonyms given by Hampson, mon-

oleuca Walker has "palpi fawn color;" argentea Felder has the

vertex of head yellow, collar shaded with purplish fuscous; virginea

Schaus is a small form with pale ocher vertex and collar and abdomen
gray doi-sally; plateada Dognin is Hke argentea Felder, but with

ocherous abdomen instead of white; florecilla Dognin has the vertex

of the head as well as the whole front and collar gray. None of the

described forms, therefore, agree with the one before me. I have two

males and three females of niphostibes also from the Guianas, col-

lected by Mr, Schaus.

APISTOSLA jmOAS Hiibner.

5. La Chorrera, May, 1912 (Busck).

BALBURA DORSISIGNA Walker.

1. LaChorrera, May, 1912 (Busck).

DOLICHESIA FALSIMONLA Schaus.

3. Cabima, May, 1911 (Busck).

ACHROOSIA NUDA Hampson.

5. Alliajuelo, March, 1912 (Busck); Trinidad River, March, 1912,

and May, 1911 (Busck).

THYONE SIMPLEX Walker.

37. Taboga Island, Febraary, 1912 (Busck); Trinidad River,

March, 1912, and June (Busck); Alliajuelo, April, 1911 (Busck);

Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (J. Zetek and C. P. Crafts).

THYONE GRISESCENS Schaus.

13. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1912 (Busck); Trinidad River, March and June, 1912 (Busck);

Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

1 Cat. Lep. Phal. Brit. Mus., vol. 2, 1900, p. 195.
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AFRIDA GYMNES, new species.

Fore wing grayish white, white irrorated with ohve yellow; a sub-

basal oblique half-Une from costa, dark gray; a small square patch

on middle of costa, connected by a slender, broken dentate outcurved

line to a triangular patch on inner margin; a large diffused patch on

termen forming a larger triangular patch above and a smaller one

below, joined; terminal black dots. Hind wing soft grayish fuscous,

with faint darker border and central line, the latter crossing the ob-

scure discal dot. Fringe pale. Expanse, 12 mm.
Cotypes.—Seven specimens. No. 15793, U.S.N.M.; La Chorrera,

May, 1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck).

AFRIDA PNIXIS, new species.

Base of fore wing dark, heavily blackish irrorate, followed by a

broad band of grayish white, Hmited by a zigzag black line, and run-

ning in toward base on inner margin; median space irrorated with

gray, hmited by a hne similar to the inner one, running from apex

inward, then downward to inner margin before tornus; the line is

followed by white below, but above touches the blackish marginal

marking, which becomes purphsh toward apex; marginal dots not

reheved. Hind wing uniformly dark grayish fuscous. Expanse,

11 mm.
Type.—Male, No. 15794, U.S.N.M.; Cabima, May, 1911 (Busck.)

GAUDEATOR, ne^AT genus.

Fore wing with vein 3 before angle of cell; 4 and 5 well separated,

6 below upper angle of cell; 7 to 9 stalked, 7 after 9; 10 and II free,

11 somewhat curved. Hind wing with 3 and 4 from angle of cell, 5

from middle of cross vein, 6 and 7 long-stalked, 8 from middle of cell.

Hind tibiae with four spurs; palpi short, slender, upturned to middle

offrons; tongue distinct.

Type of the genus.—Gaudeator paidicus, new species.

GAUDEATOR PAIDICUS, new species.

Yellow; abdomen more or less red dorsally. Fore wing yellow; a

purple-black bar near base to vein 1; an obUque inner band joined

by a longitudinal bar to a curved outer one to costa; outer band

broken below this bar, its lower segment lying parallel upon inner

margin next tornus. Hind wing pink with yellow fringe. Expanse,

13 mm.
Type.—Msile, No. 15783, selected from 38 specimens, Cabima, May,

1911 (Busck). Other specimens from Porto Bello, April, 1912

(Busck); Tabernilla, Canal Zone, May, 1907 (Busck); La Chorrera,

May, 1912 (Busck); Trinidad River, March and June, 1912 (Busck).

Resembles Nudur fractivittarum Dyar.

LYCOMORPHODES SORDIDA Butler.

12. Taboga Island, February, 1912 (Busck); Triiiidad River,

March, 1912 (Busck); Porto Bello, April and May, 1912 (Busck);
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Tabernilla, Canal Zone, May, 1907 (Busck); Cabima, May, 1911

(Busck); Alliajuelo, April, 1911 (Busck); La Chorrera, May, 1912

(Busck).

MTJLONA PHELINA Druce.

18. Trinidad River, March, May, and June, 1912 (Busck); Porto

Bello, April, 1912, and May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Corozal, Canal Zone, July, 1912 (C. P. Crafts).

PREPIELLA AUREA Butler.

1.4. Taboga Island, February, 1912 (Busck); Porto Bello, April,

1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck) ; Trinidad River,

June, 1912 (Busck).

Hampson figures^ the venation with veins 3 and 4 long-stalked in

hind wings. They are in reality separate or connate, the cell maldng

a long angle toward margin, wrongly shown in the figure. Vein 5

also is short and curved.

ODOZANA SIXOLA Schaus.

7. Trinidad River, March, 1912 (Busck); Porto Bello, March, 1911

(Busck); Cabima, May, 1911 (Busck).

All the specimens are males, the female being unknown.

PALyEOZANA, ne^jv genus.

Fore wing with veins 2 and 3 from well before angle of cell; 4 and 5

from a point; 6 from apex of cell; 7 to 9 stalked, 7 beyond 9; 10 and

11 free, oblique. Hind wing with 2 before angle of cell; 3 to 5

stalked, 4 and 5 coincident; 6 and 7 stalked; 8 near end of cell. Palpi

slender, upturned; tongue strong; hind tibia3 with four spurs.

Falls with Pachycerosia in the table, but the costa is not strongly

arched at base.

Type of the genus.—Palxozana mida, new species.

PAL^ffiOZANA MIDA, new species.

Dark slate gray; tegulse crimson; palpi pale. Fore wing blackish

slate. Hind whig crimson with outer even black border. Below

this area covered with raised orange scales and a row of orange hairs

subcostaUy. Abdomen crimson with very large anal and lateral

tufts, crimson at the sides, orange in the center. Expanse, 15 mm.
CotJjpes.—Three males, No. 15786, U.S.N.M.; La Chorrera, May,

1912 (Busck).

ILUCE LEUCONOTUM, new species.

Head and thorax white; abdomen crimson dorsally, not tufted.

Fore wing gray, washed with white, the gray persisting as borders

to creamy white spots, of which one, sehaicircular, is on outer third

of costa and two elongate ones on inner margin, nearly joined cen-

trally and together reaching from base to tornus. Hind wing crim-

> Cat. Lep. Phal. Brit. Mus., vol. 2, 1900, p. 358.
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son with small gray tip at apex, no prolongation at tornus, Ex-
panse, 10 mm.

Type.—M&le, No. 15785, U.S.N.M.; La Chorrera, April, 1912

(Busck.)

ILLICE MINUTA Butler.

1. Cabima, May, 1911 (Busck).

Smaller than the unique female type (male, 11 mm.), but agreeing

well otherwise with Hampson's description and figure.^

ILLICE OPULENTA Walker.

4. Cabima, May, 1911 (Busck); Porto Bello, October and Decem-
ber, 1912 (G. F. Cleveland).

DLA.RHABDOSIA COROIDES Schaus.

15. Tabernilla, Canal Zone, May, 1907 (Busck); Cabima, May,
1911 (Busck); Trinidad River, June, 1912 (Busck).

All the specimens are females,

PARAPREPIA FUSCILINGUA, new species.

Head and palpi blue-gray; tegulae crimson; tongue dark brown;
thorax and abdomen dark blue-gray. Fore wing slaty gray-blue,

shaded on inner third. Hind wing slaty black. Expanse, 15 mm,
Cotypes.—Male and female, No. 15784, U.S.N.M.; Porto Bello,

April, 1912 (Busck); La Chorrera, May, 1912 (Busck).

NODOZANA THRICOPHORA Hampson,

9, Cabima. May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (J, Zetek).

NODOZANA PICTURATA Schaus.

1. La Chorrera, May, 1912 (Busck).

NODOZANA ALBULA, new species.

White; fore wing irrorated with luteous, with an indistinct patch

of darker scales above vein 6 beyond cell and a diffuse elongate

black patch in submedian space beyond middle. Hind wing pale

gray. Abdomen pale gray, with large white terminal tuft. Ex-
panse, 11 mm.

Type.—Fcmsile, No. 15803, U.S.N.M.; without label (Busck).

In appearance resembles Saozana leucota Hampson.

SERINCIA, new genus.

Fore wing with vein 2 from long before angle of cell; 3 to 5 well

spaced; 7 to 9 stalked; 8 and 9 coincident; 10 and 11 free. Hind
wing with 3 and 4 moderately stalked, 5 absent, 6 and 7 stalked, 8

from middle of cell. Hind tibiae with four spurs. Palpi obliquely

porrect, exceedmg the front; tongue well developed. Falls in Cincia

in the table, but differs in the absence of vein 9.

Type of the genus.—Serincia metallica, new species.

I Cat. Lep. Phal. Brit. Mus., vol. 2, 1900, p. ^^, pi. 29, fig. 17.
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SERINCIA METALLICA, new species.

Fore wing bright metallic green. Hind wing dull black. Body

parts black, the head and thorax green. Expanse, 16 mm.
r^pe.—Female, No. 15787, U.S.N.M.; Tabernilla, Canal Zone,

May, 1907(Biisck).

LYCOMORPHODES GENIFICANS, new species.

Dark slate gray; abdomen dorsally crimson. The fore wing under

a lens has numerous rough, white scales, tipped with black. The

hind wing is nearly black without the slaty tint. Expanse, 13-14 mm.
Cotypes.—Seven females. No. 15789, U.S.N.M.; Trinidad River,

March, May, and June, 1912 (Busck).

Like Talara rugipennis Schaus, but differing in the pronounced

stalking of veins 4 and 5 of fore wmg.

TALARA MELANOSTICTA, new species.

Slate gray; fore wing pale slate gray, showing under lens many
whitish scales with black tips. Hind wing with veins 3 and 4

stalked, a Uttle browner in tone than fore wing, with a large velvety

black patch of androconia filling the cell and extending above and

beyond it. Expense, 15-16 mm.
Cotypes.—Two males, No. 15790, U.S.N.M.; Cabmia, May, 1911

(Busck).

TALARA MINYNTHADLA., new species.

Brown, tinged with submetallic black; neck and basal joint of

antennae yellow; abdomen crimson above, anal tuft mixed crimson,

orange, and black. Fore wing slaty brown with bluish black shade

along costa and across middle, broadly so beneath, leaving only

base and apex of slate. Hind wing crimson, apical half brown-

black, narrowing to a point before tornus. Expanse, 15 mm.
Type.—Male, No. 15791, U.S.N.M.; La Chorrera, May, 1912

(Busck).

Two females, tentatively associated with the male type, lack the

dark shading of fore wing above and below, the wing being dark

slaty blackish without marks on either surface. Crimson area of

hind wing more restricted than in the male, occupying about the

basal thu'd.

La Chorrera, May, 1912 (Busck); Tabernilla, Canal Zone, May,

1907 (Busck).

TALARA VIOLESCENS, new species.

Dark slaty brown; fore wing with shining violet tint, uniform.

Hind wing black, basal third crimson. Abdomen crimson, the large

anal tuft blue-black. Expanse, 16 mm.
Type.—Male, No. 15792, U.S.N.M.; Cabmia, May, 1911 (Busck).

TALARA PILEELLA Hampson.

7. Trinidad River, March, 1912, and May, 1911 (Busck); Corozal,

Canal Zone, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).
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TALARA MESOSPILA, new species.

Head and thorax white; abdomen crimson. Fore wmg wliite; a

browTi patch at basal one-third of inner margin and another obhque

one on torniis. Hind wing crimson. Expanse, 11 mm.
Type.—Msile, No. 15797, U.S.N.M.; La Chorrera, May, 1912

(Biisck).

TALARA MONA, new species.

Fore wing gray, variegated with whitish scales, especially on lower

half; inner line pale, faint, forming three small pale spots; subter-

minal line dark, straight, bent at vein G, followed by a light mark at

tornus and fringe and two dots on costa, one before, one after. Hmd
wing crimson at base, apex broadly dark gray, running as narrow

border to tornus. Body gray; abdomen crimson dorsally. Ex-

panse, 11 mm.
Type.—M&le, No. 15796, U.S.N.M.; Trinidad River, March, 1912

(Busck).

AlHed to unimoda Schaus and diversa Schaus, rather mtermediate

between them.
ABROCHOCIS, ne\A^ genus.

Fore wing with vems 2 and 3 from before angle of cell, 4 and 5 long-

stalked, 7 to 9 stalked, 7 before 9, 10 free, 11 anastomosing with 12.

Hind wing with vein 2 from before angle of cell, 3 and 4 coincident,

5 from lower angle of cell, 6 and 7 coincident, 8 before middle of cell.

It falls in the table with Barsinella Butler, differing in veins 3 and 4

of fore wing bemg stalked and 6 and 7 of hind wmg coincident.

Type of the genus.— Talara esperanza^ Schaus.

ABROCHOCIS ESPERANZA Schaus.

12. Tabernilla, Canal Zone, May, 1907 (Busck); Cabuna, May,

1911 (Busck); La Chorrera, May, 1912 (Busck); Trmidad River,

June, 1912 (Busck).

BARSINELLA DESETTA, new species.

Fore wing orange, tinged with red; crimson discal bar and termen;

three black dots beyond base followed by four digitate streaks, then

the inner line, thrice dentate, central tooth largest; outer line with

one long tooth, followed by eight streaks on the veins. Hind wing

crimson with apical black spot; fringes orange tinted. Expanse, 9

mm.
Type.—Female, No. 15797, U.S.N.M.; La Chorrera, May, 1912

(Busck)
GERIDIXIS, new genus.

Generic characters of ClirysocUorosia Hampson, by the table, but

vem 11 free, obhque, not anastomosmg with 12, cell of hind wing

moderate, etc.

Type of the genus.—Geridixis minx, new species.

> Ann. Mag. Nat. Hist. (8), vol. 7, 19n, p. 365.
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GERIDIXIS MINX, new species.

Wliite; abdomen tinged with, sordid. Fore wing white with scat-

tered ochorous shadings; a large oval black patch occupying a large

part of the wing, leaving the costal third white and a narrow space

along margin and aromid tornus. Hind wing pale fuscous, the fringes

white. Expanse, 14 mm.
Type.—Msile, No. 15788, U.S.N.M.; Trinidad River, June, 1912

(Busck).

Resembles in appearance Paratalara inversa Schaus.

CLEMENSIA QUINQUIFERANA Walker^

3. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912

(Busck).

There appear to be several species mixed up under tliis name, but

the material is not in good enough quality to enable a separation.

AN^^NE, new genus.

Palpi upturned, second joint densely fringed with scales in front,

the tliird small, concealed by the scales, reaching nearly to vertex

of head. Tongue moderately well developed. Hind tibias \vdth very

long spm-s. Fore wing rather narrow, apex depressed, pointed or

slightly falcate. Fore wing with veins 2 and 3 from well before

angle of cell, 4 and 5 from a point, 6 shortly below upper angle of

cell, 7 to 10 stalked, 7 before 10, 11 free, oblique. Hind wing with 2

long before angle of cell, 3 and 4 stalked, 5 above middle of discocel-

lulars, 6 and 7 stalked, 8 from the middle of the cell.

Tyjie of the genus.—Ansene spurca, new species.

AN^NE SPURCA, new species.

Fore wing whitish, costa dark brown; costal third shaded, with

gray, cut by two rather broad wliite lines, of winch the inner is oblique,

the outer bent outwards a little above the middle; a triangular

brown patch on inner margm between the lines; a yellowish stain

about tornus, with a small dark patch and another before outer mar-

gin above middle. Hind wing whitish, stained with fuscous, espe-

cially at apex and inner angle. Expanse, 13 mm.
Cotypes.—Two males. No. 15798, U.S.N.M.; La Chorrera, May,

1912 (Busck); Corozal, Canal Zone, April, 1911 (Busck).

ANjENE SQUALIDA, new species.

As in spurca, but the gray shading is extensive, involvmg nearly

the whole wing; a whitish space at base below a longitudinal basal

dash; Unes white, narrow, not attaining costa; dark marks on inner

margin and before outer margin olivaceous, not as distinct as in

spurca. Hind wing fuscous. Expanse, 13 mm.
Type.—MslQ, No. 15799, U.S.N.M.; Porto Bello, May, 1912,

(Busck),



17S PliOCEEnn^GS of the national museum. vol. 47.

ANMNB IMPROSPERA, new species.

Fore wing wood-brown, with numerous fine straight oblique dark

brown lines subparaUel to outer margin; a large elongate dark discal

mark; costa coppery brown with fine wliite oblique streaks in reversed

dii-ection to the lines, and small patch before apex; margin narrowly

dark brown, fringe lighter brown. Hind wing fuscous bro^\^l, fringe

light brown. Expanse, 10 mm.
Cotyjyes.—Two males. No. 15S00, U.S.N.M.; Tobago Island, Feb-

ruar^r, 1912 (Busck); Alhajuelo, April, 1911 (Busck).

AN^iENE DIAGRAMMA, new species.

Palpi with the third joint long; fore wing with outer margin square,

a Httle incised below apex. Fore wing gray, the central veins Ughter,

yellowish scaled, the whole wing minutely transversly Hned with

alternating light and dark scales; two brown-black Hues across the

wing, the inner curved, the outer a little waved broadly below; three

dots on costa before apex and a row of irregular subconfluent mar-

ginal ones. Hind wmg dark fuscous. Expanse, 10 mm.
Cotijpes.—Foiu- males, one female. No. 15801, U.S.N.M.; Tobago

Island, February, 1912 (Busck); Trinidad River, March, 1912

(Busck); La Chorrera, May, 1912 (Busck).

DIXAN^ENE, new genus.

With the characters of Ansene, but veins 3 and 4 of fore wing

stalked; the palpi have the third joint long; fore wing not subfalcate,

apex roundedly pointed, outer margin obHque.

Type of the genus.—Dixansene lepidocsena, new species.

DIXAN.ff;NE LEPIDOCENA, new species.

Fore wing light gray, the scales arranged in minute transverse

whitish and dark brown lines, some 50 of each color, the ground

nearly pure white in patches at base above, on inner margin at basal

third and in a wavy subterminal line; patches of long spatulate

scales, black on white, in three areas, one subbasal, one medial, one

subterminal, none attaining costa; inner fine copper}^ bro^^^l, from

costa to median vein; outer similar, crossing wing, gently excurved

above and below; a row of terminal black dashes. Hind wing

whitish, fuscous tinted outwardly, with dark terminal line. Expanse,

11 nma.

Cotypes.—Four males, two females. No. 15802, U.S.N.M., Tobaga

Island, February, 1912 (Busck); Porto Bello, April, 1912 (Busck);

La Chorrera, May 1912 (Busck).

SAOZANA, new genus.

Differs from Odozana Walker in having vein 11 of fore wing free,

not anastomosing with 12 and veins 6 and 7 of hind whig coincident.

The hind wings of the male are greatly expanded in the anal area,

with a notch above vein 2.

Type of tlie genus.—Odozana leucota Hampson.
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SAOZANA LEUCOTA Hampson.

1. Trinidad River, March, 1912.

White; fore wing irrorated with pale fuscous patches. The male
has numerous secondary sexual characters: On fore wing a pencil of

stiff black hairs on under side running along inner margin and an
elliptical thick glandular fovea below the cell; on hind wing the
remarkable expansion of anal area and a thick fovea at the end of

the cell.

Family ARCTIID^.
IDALUS HIPPIA Stoll.

1. Trinidad River, June, 1912 (Busck).

MELESE LAODAMIA Druce.

1. Trinidad River, March, 1912 (Busck).

MELESE INCERTA Walker.

4. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck).

MELESE ASANA Druce.

1. Trinidad River, March, 1912 (Busck).

OCHRODOTA PRONAPIDES Druce.

1. Porto BeUo, March, 1911 (Busck).

AMMALO INSULATA Walker.

2. Corozal, Canal Zone, March, 1911 (Busck); Paraiso, Canal
Zone, June, 1911 (Busck).

HALISIDOTA RHOIVEBOIDEA Sepp.

2. Porto Bello, February, 1911 (Busck); Trinidad River, March,
1912 (Busck).

HALISIDOTA CATENULATA Hubner.

1. Trinidad River, March, 1912 (Busck).

NEZULA GRISEA Schaus.

1. Porto Bello, February-, 1911 (Busck).

PAREVIA. PARNELLI Schaus.

1. Cabima, May, 1911.

A female differing from the male type in having the hind wing
crimson at base and the terminal gray border broad.

AGOR^A MINUTA Schaus.

9. Trinidad River, March and June, 1912 (Busck); Cabima, May,
1911 (Busck) ; La Chorrera, May, 1912 (Busck).

VIRBLA ROSENBERGI Rothschild.

42. Porto Bello, March, 1911 (Busck) ; Corozal, Canal Zone, March,
1911 (Busck); Trinidad River, March, 1912 (Busck); Paraiso, Canal
Zone, February, 1911 (Busck); Cabuna, May, 1911 (Busck); La
Chorrera, May, 1912 (Busck).

VIRBIA OROLA, new species.

Fore wing brown-black above; below with a large yellow patch
over two-tliirds of wing from base, except costa. Hind wing black
with yellow patch on upper half of wing except margin; a yellow
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streak beneath at inner margin; neck with crimson ring; abdomen

black above, gray below, without orange stripe. Expanse, 25 mm.
Type.—Male, No. 15810, U.S.N.M.; Porto Bello, April, 1912

(Busck).

NERITOS COTES Druce.

2. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck).

APANTESIS PROXIMA Guerin.

6. Porto Bello, March, 1912 (Busck); Cabima, May, 1911 (Busck);

Corozal, Canal Zone, July, 1912 (J. Zetek).

ECPANTHERIA LAETA Walker.

1. Porto Bello, April, 1911 (Busck).

UTETHEISA VENUSTA Dalman.

5. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Paraiso, Canal Zone, June, 1911 (Busck); Corozal, Canal Zone, July,

1912 (C. P. Crafts).

Family HYPSID^.
LAITRON SORA Boisduval.

3. Trinidad River, June, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek).

HYALURGA SUBNORMALIS, new species.

\^Tiite; head and thorax stained with, gray; two white dots on ver-

tex and two on tegulffi; patagia with orange spot at base; abdomen

with a dorsal and a subdorsal dark line. Wings white; veins dark

on both pair; fore ^ving with the costa gray, stained wath orange

at base and subapically; a clouded dark spot at end of cell joined to

costa and another above tornus between veins 2 and 3. Expanse,

39 mm.
Type.—Femsile, No. 15811, U.S.N.M.; Paraiso, Canal Zone, Janu-

ary, 1911 (Busck).

PERICOPIS MARGINALIS Walker.

3. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Cabima, May, 1911 (Busck).

PERICOPIS ANGULOSA IRENIDES Butler.

2. Taboga Island, June, 1911 (Busck).

Mr. Busck took a pair, the male marked like normal angulosa

Walker, except that the lower part of the central band is yellow, the

female of a form hke itJiomia Felder. The species is not itliomia,

which I identify in three specimens from Costa Rica agreeing with.

Felder's figure, but so much like it that five specimens in the collec-

tion are so named. The present form, irenides, has a tendency to

obsolescence of the basal red markings of fore wings in both sexes;

of 12 before me from Panama only four have the red well developed.

In two others it is reduced and in the remaining six entkely absent.

Mr. Busck made the following note about the defensive secretion

of this species: "On capture these butterflies, male and female, emit
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through a slit in the thorax between the first and second thoracic

segments a profuse, ochery yellow, staining foam, three to four inches

of it at a time by a half inch in diameter. No smell perceptible."

I have noticed a similar habit in Composia fidelissima Herrich-

Schaffer.^

GARDINIA MAGNIFICA Walker.

4. Porto Bello, February, 1911 (Busck).

FamUy AGARISTID^.

EUSCHIRROPTERUS POEYI PHLVEROSA, new subspecies.

Differs from p>o€yi Grote in the absence of a sharp line on submedian

separating the white and dark areas; the line is present only on the

part of the dark border beyond the origin of vein 2; white space of

fore wing rather broader, the discal dot less elongated, not crossing

the w4iite space; the orbicular large, rounded and with a powdery

light center like the reniform. Male without the dark marginal border

to the hind wing, the subanal yellow spot edged by a few dark scales.

Expanse, 33-36 mm.
CotyjMS.—One male, six females, No. 15812 U.S.N.M.; La Chor-

rera. May, 1912 (Busck).

DIAMUNA FALCATA Dnice.

1. Trinidad River, March, 1912 (Busck).

Family NOCTUID^.

SnlDfaiTiily J^GHOTIJSTJE.

AGROTIS REPLETA Walker.

1. Porto Bello, February, 1911 (Busck).

LYCOPHOTIA INFECTA Ochsenheimer.

8. Paraiso, Canal Zone, January, 1911 (Busck) ; Porto Bello, March,

1911 (Busck); Corozal, Canal Zone, March, 1911 (Busck); Cabima,

May, 1911 (Busck); Taboga Island, June, 1911 (Busck).

LYCOPHOTIA RODEA Schaus.

2. Taboga Island, June, 1911 (Busck).

EUXOA AGRESTIS Grote.

1. La Chorrera, May, 1912 (Busck).

The specimen is typical, but I feel that confirmation of this occur-

rence should be had before being considered authentic, as the speci-

men may have been wrongly labeled by the preparator.

Subfamily H^IDENIN-^E.

XANTHOPASTIS TIMAIS Cramer.

1. La Chorrera, May, 1912 (Busck).

CIRPHIS HUMIDICOLA Guenee.

4. Cabima, May, 1911 (Busck); Corozal, Canal Zone, March, 1911

(Busck), July, 1912 (J. Zetek).

1 Entomological News, vol. 2, 1891, p. 50.
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CIRPHIS MTJLTILINEA Walker.

1. La ChoiTcra, May,1912 (Busck).

CIRPHIS STRIGUSCULA Dyar.

1. Corozal, Canal Zone, March, 1911 (Busck).

CIRPHIS LATIUSCULA Herrich-Schaffer.

5. Porto Bello, February, 1911 (Busck) ; Paraiso, Canal Zone, Feb-

ruary, 1911 (Busck); Cabima, May, 1911 (Busck).

CIRPHIS INCONSPICUA Herrich-Schaffer.

1. La Chorrera, May, 1912 (Busck).

CIRPHIS UNIPUNCTA Haworth.

1. Porto Bello, February, 1911 (Busck).

CIRPHIS MICROSTICTA Hampson.

1. Corozal, Canal Zone, March, 1911 (Busck).

CIRPHIS SETECI, new species.

Near cinereicollis Walker, but the dark longitudinal shade paler

gray, not black, the white mark at end of cell small and joined to

base by narrow obscure whitish line along median vein; markings

light and fine; outer row of dots faint; pale-colored throughout and

not contrasted as in cinereicollis. Expanse, 28-31 mm.
Cotypes.—Two males, three females, No. 15834, U.S.N.M.; Alha-

juelo, April, 1911 (Busck); Cabima, May, 1911 (Busck); La Chorrera,

May, 1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

Subfamily ^CRONYCTIN"^].

CROPIA DIMORPHA, new species.

Male.—Dark bro\vn; a brown-black triangular patch on costa,

touching the large full pale reniform, which is narrowly ringed with

black and concentrically marked; a double black and brown line

across apex to vein 5, where it runs to margin, the apex deeper

purplish; ordinary lines indistinct, wavy; orbicular a minute black

ring. Hind wing soHdly dark brown. Exptinse, 38-40 mm.
Female.—^Lilacine gray, all the marks obliterate except the costal

triangle and dark apex, which is contrastingly dark. Hind wing

dark fuscous. Expanse, 35-38 mm.
Cotypes.—Two males, two females, No. 15837, U.S.N.M.; Colombia

(W. E. Pratt); Cabima, Panama, May, 1911 (Busck).

Differs from Cropia in having no tufts on the abdomen, but the

condition of tha vestiture is poor in all the specimens, osspecially

upon the thorax, so that they can not be more definitely placed.

SPEOCROPIA MNYRA Druce.

1. Cabima, May, 1911 (Busck).

SPEOCROPIA LEUCOSTICTA Hampson.

1. Taboga Island, June, 1911 (Busck).

SPEOCROPIA RANDA Schaus.

2. La Chorrera, May, 1912 (Busck).
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PERIGEA MIMICA Hampson.

2, Paraiso, Canal Zone, February, 1911 (Biisck); Porto Bello,

May, 1911 (Busck).

PERIGEA CUPENTIA Cramer.

2. Porto Bello, February, 1911 (Busck); Cabima, May, 1911

(Busck).

PERIGEA ALBIDA Felder.

1. Cabima, May, 1911 (Busck).

PERIGEA SUTOR Guenee.

14. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck); La Chorrera, May, 1912 (Busck); Cabima,

May, 1911 (Busck); Trinidad River, June, 1912 (Busck); Corozal

Canal Zone, July, 1912 (J. Zetek).

PERIGEA ALBIGERA Guenee.

2. Cabima, May, 1911 (Busck).

PERIGEA LINEATA Druee.

2. Cabima, May, 1911 (Busck).

PHUPHENA TURA Druce.

1. Cabima, May, 1911 (Busck).

PRORACHIA DARIA Druce.

1. La Chorrera, May, 1912 (Busck).

ERIOPUS FLORIDENSIS Guenee.

1. Porto Bello, February, 1911 (Busck).

LAPHYGMA FRUGIPERDA Smith and Abbot.

37. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February and March, 1911 (Busck); Cabima, May, 1911 (Busck);

La ChoiTera, May, 1912 (Busck); Taboga Island, June, 1911 (Busck);

Corozal, Canal Zone, February, 1911 (Busck), July, 1912 (C. P.

Crafts and J. Zetek).

Apparently more abundant than the number of specimens would

indicate, '^ir. Zetek labeled a specimen " 166," presumably referring

to notes. Mr. Crafts remarks: "Feeds on Guinea grass; in some
locahties it has stripped all the blades off of large areas. Picked

1,000 on 100 square feet (and left some) in an average spot on a ten-

acre field."

STRAUROPIDES PERSIMILIS Hampson.

1. Taboga Island, February, 1912 (Busck).

ACRORIA DIMINUTA Guenee.

1. La Chorrera, May, 1912 (Busck).

XYLOMYGES SUNIA Guenee.

1. Trinidad River, June, 1912 (Busck).

XYLOMYGES ERIDANIA Cramer.

1. Trinidad River, May, 1912 (Busck).

34843°—Proc.N.M.vol.47—14 12
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GONODES CUNEATA, new species.

Near G. liquida Moschler, smaller, brown costal area confined to a

small triangle not reaching below center of reniform and obliquely

cut below; outer line strongly excurved, forming an obtuse angle,

to which a broad streak nms from below apex, dislocated and con-

tinued to center of reniform. Expanse, 23 mm.
Typg.—Female, No. 15852, U.S.N.M.; Cabima, May 1011 (Busck).

GONODES DENSISSIMA, new species.

Dark brown; fore wing with coppery tint, especially in terminal

space and inner area; Unes dark, obscure; a straight dark shade

from apex to before tornus is most distinct; inner, medial and outer

lines curved, slight, wavy; a waved and broken subterminal Une

near the margin, dark without, coppery mthin. Hind wing solidly

black-brown. Expanse, 28 mm.
Type.—Female, No. 15838, U.S.N.M.; Trinidad River, IMarch,

1912 (Busck).

The angulation on the outer margin is at vein 3 instead of 4 as

usual in the genus; the palpi are obliquely ascending instead of

sharply upturned; the eyes have long cilia from behind and below,

none at all from the upper side or in front. The species does not fit

well in Gonodes, or even in the subfamily Acronyctinae, but vein 5 of

hind wing is weak and arises from middle of discocellulars, so that it

can not be placed in the Plusiinse.

MENOPSIMUS CRAMBIFORMIS, new species.

Fore wing deep brown; inner line golden yellow, obscure, pro-

duced outward in an angle in cell; outer Hne far outward, with a

sharp outer angle in upper third preceded in the angle by a patch of

lilacine scales and followed by a broad band of these below; costa

at apex white-streaked; termen pale, with two or three black streaks;

a black line followed by dull golden before fringe; an obHque whitish

mark for reniform, joining outer line. Hind wing fuscous, Ughter at

base. Expanse, 12 mm.
Type.—No. 15840, U.S.N.M., selected from a series of 32; Trinidad

River, May, 1911 (Busck); Paraiso, Canal Zone, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck).

Since preparing the above, I have examined the type of Hypenodes

dubia Schaus and beheve it to be the same species as Menopsimus

cramhiformis. The type of dubia, a female, is in such poor condi-

tion, rubbed and without palpi or legs, that I decide to let my new
name stand, preferring a synonym to a possible misidentilication.

HYPENOPSIS MACULA Dnice.

14. Corozal, Canal Zone, March, 1911 (Busck), July, 1912 (C. P.

Crafts and J. Zetek); Trinidad River, March, 1912, and May, 1911

(Busck); Paraiso, Canal Zone, April and May, 1911 (Busck) ; Cabima,

May, 1911 (Busck).
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MICRATHETIS TRIPLEX Walker.

8. La Cliorrera, May, 1912 (Biisck).

MICRATHETIS DACULA Dyar,

9. Taboga Island, February, 1912 (Biisck); Porto Bello, February,

1911 (Busck); Corozal, Canal Zone, March, 1911 (Busck); Trinidad

River, March, 1912 (Busck); Cabima, May, 1911 (Busck); La
Chorrera, May, 1912 (Busck).

The specimens agree with the typos of dacula from French Guiana,

except that the brown shading within the outer line is less extensive.

This is apparently a distinct species and not a race of M. dasarada

Druce.

MICRATHETIS TECNION, new species.

Somewhat smaller than dacula and more sharply marked; middle

line not so strongly obUque, bent a little at the black punctiform

reniform, preceded by a slight brown shade; subterminal line obhque

from apex, where it is marked by a black dash; terminal series of

minute points. Hind wing pale, mth shght yellowish tint, paler

than in dacula, not so white as in dasarada. Expanse, 13 mm.
Cotypes.—Six males, two females. Cat. No. 15841, U.S.N.M.; Coro-

zal, Canal Zone, March, 1911 (Busck); ADiajuelo, April, 1911 (Busck);

Cabima, May, 1911 (Busck).

Kesembles dasarada, smaller, broader-winged, the marks more

upright, discal dot minute, but distinct.

MONODES DEVARA Druce.

2. La Chorrera, May, 1912 (Busck).

MONODES BARBAROSSA Hampson.

1. La Chorrera, May, 1912 (Busck).

A male, apparently referable here.

MONODES AGYRA Druce.

1. Cabmia, May, 1911 (Busck).

MONODES LANGIA Druce.

1. Trmidad River, March, 1912 (Busck).

The abdomen has no basal crest.

MONODES HYPOSCOTA Hampson.

1. La Chorrera, May, 1912 (Busck).

MONODES MICROMMA, new species.

Two very small females with dark hmd wings, specifically separa-

ble from costagna (Schaus), of which I have the male type from

Brazil. There is a difference of ornamentation. In costagna there

is a long ocher streak on vein 3. In the present form there is an

ocher spot between veins 2 and 3, no streak.

Cotyi)e.—Two females. No. 15921,U. S.N.M.; Cabuna, May, 1911

(Busck); Corozal, Canal Zone, March, 1911 (Busck).

MONODES DELTOIDES Moschler.

1. Trinidad River, March, 1912 (Busck).
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MONODES AGROTINA Guen6e.

31. Porto Bello, March, 1912 (Busck); La Chorrera, May, 1912

(Busck); Cabima, May, 1911 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek).

MONODES NIVEIPLAGA Schaus.

2. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912

(Busck).

MONODES EXESA TROLIA, new subspecies.

21. exesa exesa Guenee from Florida occurs also in Mexico, State of

Vera Cruz [Misantla and Orizaba (Miiller), Paso San Juan (Schaus)].

M. exesa trolia is a smaller, slighter form with narrower wings, the

fore wing beneath clearer, without brown shades, the markings better

relieved.

Coiyjyes.—One male, two females. No. 15842, Paraiso, Canal Zone,

February, 1911 (Busck); La Chorrera, May, 1912 (Busck).

MONODES COMMACOSTA, new species.

Costa broadly pale clayey yellow from base of inner margin to

apex, where it is obliquely cut; rest of wing reddish brown, shading

to purple on margm; median space with black streaks; a small white

dot above vem 1 ; reniform lunate, fused in the costal band; outer line

pale, narrow, upright; fringe dark. Hind wing whitish, without

terminal dark shade. Expanse, 18 mm.
Cotypes.—Two males. No. 15843, U.S.N.M.; La Chorrera, May,

1912 (Busck); Trinidad River, June, 1912 (Busck).

Similar to. 21. monyma Druce, which is not before me, but appar-

ently smaller and more distinctly marked.

MONODES PERIGEANA Schaus,

5. Paraiso, Canal Zone, February, 1911 (Busck); Trmidad River,

March, 1912 (Busck); Capima, May, 1911 (Busck); La Chorrera,

May, 1912 (Busck).

The specimens are all smaller than the male type from Costa Rica

and the markings not quite so much obscured.

MONODES LITHOTELA, new species.

Fore WTXLg blackish brown; lines formed by rows of white points;

a long fusiform olive-ocher dash through the cell, separating two of

the largest white dots of the outer line; an irregular broken olive

subtermmal shade. Hind whig black. Expanse, 17 mm.
r^pe.—Female, No. 15850, U.S.N.M.; Cabhna, May, 1911 (Busck).

MONODES IPSIDOMO, new species.

Fore wing pale IHacme gray m ground; median area extending

obliquely to apex brown-black, cut by a large pale whitish-washed

patch on costa, m the lower part of which is the reniform, narrow,

oblique, pale; basal area dark shaded, with a black dash below

median vein; another dash in the dark area beyond reniform; sub-

termmal line palo, excurved below. Hind wing dark fuscous to

blackish. Expanse, 15-lG mm.
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Cotypes.—Male and female, No. 15857, U.S.N.M., selected from a

series of thirteen; Cabima, May, 1911 (Busck); La Chorrera, May,
1912 (Busck); Corozal, Canal Zone, March, 1911, and June, 1912

(Busck), July, 1912 (J. Zetek).

PHOBOLOSIA GRANDIMACULA Schaus.

10. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck); Trmidad River, June, 1912 (Busck).

PHOBOLOSIA MYDRONOTUM, new species.

Fore wmg light gray, minutely squamose in darker ; a terminal row
of black dots; a violaceous metallic area at tornus; a trace of same
color centrally near inner margm. Hind wing similar, but the

violaceous color much diffused. Abdomen dorsally metallic black

and blue, with golden bars at bases of the central segm^ents. Expanse,

10 mm.
ry/)^.—Female, No. 15844, U.S.N.M,; Porto Bello, May, 1912

(Busck), Allied to P. aurilinea Schaus.

OGDOCONTA PULVILINEA Schaus, •

24, Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (C. P. Crafts and J. Zetek).

LEUCOSIGMA RELETIVA, new species.

Violaceous gray, without red tint; patch at apex square, pale;

V-shaped markmg joming orbicular and reniform dull yellow, as is

also the patch at base. Hind wmg fuscous. Expanse, 28 mm.
TT/pe,—Female, No. 15839, U.S.N.M.; Trinidad River, March,

1912 (Busck).

The specimen is in poor condition, but obviously distinct from
L. uncifera Druce,

SACADODES PYRALIS Dyar,

3, Taboga Island, February, 1912 (Busck); Trmidad River, March
and June, 1912 (Busck).

BAGISARA SUBUSTA Hubner,

2. La Chorrera, May, 1912 (Busck); Truiidad River, June, 1912
(Busck).

BAGISARA AVANGAREZA Schaus.

1. La Chorrera, May, 1912 (Busck).

BAGISARA ANOTLA, new species.

Buff-yellow, almost without markings; subterminal line most dis-

tinct, dark shaded, evenly curved; traces of outer line, which form
a pomt beyond cell and of annular reniform; a slight darker shading
near center of outer margin. Expanse, 27-29 mm.

Cotypes.—-Male and female. No. 15846, U.S.N.M,; Porto Beilo,

April, 1912 (Busck); La Chorrera, May, 1912 (Busck).

This may be an immaculate form of B. avangareza Schaus.

CHALCOECIA EMESSA Druce.

1. Trinidad River, June, 1912 (Busck).
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CHALCOECIA HEOCHROA, new species.

Allied to C. emessa Druce, but lighter colored and smaller. Hind

wing pale straw color, shaded with reddish brown on margm. Fore

wing paler than m emessa, the basal space rosy violet, the shading

on mner haK of median space olive brown; outer line excurved in the

middle. Expanse, 27 mm.
Cotypes.—Two females, No. 15845, U.S.N.M.; Alhajuelo, April,

1911 (Busck). Also a male and two females from Aroa, Venezuela

(Schaus collection).

CLOSTEROMORPHA RUFIFACTA, new species.

Similar to C. renipUga Felder ; the large costal patch is brown-red,

ending in black outwardly; the ground color is suffused with reddish;

the Imes are faint, the outer bent at an obtuse angle; the discal

marks small, faintly pale ringed. Expanse, 30 mm.
Cotypes.—Two females. No. 15858, U.S.N.M.; Trinidad River,

March and June, 1912 (Busck).

A male of this form is before me from Omai, British Guiana (W.

Schaus).

Since preparing this description, a female from St. Jean, French

Guiana, has been sent to the Museum by Mr. Schaus, labeled " C.

cupreiplaga Hamps.," a manuscript name at the time but lately

published.*

AMOLITA SENTALIS Kaye.

30. Porto BeUo, February, 1911 (Busck); Taboga Island, Febru-

ary, 1912 (Busck); Corozal, Canal Zone, March and April, 1911

(Busck); La Chorrera, April, 1912 (Busck); Alhajuelo, April, 1911

(Busck) ; Cabima, May, 1911 (Busck).

This is a very small species. The North American A. oUiqua

Smith is very similar in markings, but of twice the size and I beUeve

a distinct species, not a synonym of sentalis. In oUiqua a faint

longitudinal band runs below the cell and joins the inner of the two

lines. This is only sHghtly indicated in sentalis.

AMOLITA PEPITA, new species.

2

A medium-sized species, marked as in sentalis Kaye. The inner

of the two lines is distinct and broad, black next the apex, partly

1 Ann. Mag. Nat. Hist. (8), vol. 13, 1914, p. 160.

2 Three other forms in the coUection have been confused, and may be characterized as follows:

AMOLITA SOLITARIA, new species.

Like A obliqua Smith, but the inner line as it turns to run below the cell is bent at a rather sharp angle

and becomes attenuated, not running broadly and evenly as in obliqua. The wings are less pomted at

apex than in obliqua. Expanse, 21 mm.
Type—FemaXe, No. 15848, U.S.N.M.; Demerara, British Guiana (Schaus coUection).

AMOLITA INTENSA, new species.

Lmes traversing the whig, the mner broad, diffused, shaded with red; outer slender, sometimes obsolete.

Wing somewhat longitudmaUy shaded; not irrorate; discal dots punctiform, smgle. Hmd wing pde

straw color. Expanse, 23-26 mm. „ ,. ^

Cotypcs.-One male, three females, No. 15849, U.S.N.M.; Castro, Parana, Brazil (Schaus collection).

AMOLITA PARANOMA, new species.

Pale straw color; fore wing heavily irrorated in the female, scarcely at all so in the male; lines slender,

powderv, oblique, parallel, both crossmg the wing; a brown line on median vein and its branches; discal

dots small, distinct, black, the outer usually doubled. Hind wmg whitish, with straw-color tmt. Small

terminal dots on both wmgs. Expanse, 24-30 mm.
Cotypes.—Two males, three females, No. 15850, U.S.N.M.; Castro, Parana, BrazU (Schaus collection).
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reddisb. below, traversing the wing. No trace of longitudinal line.

Outer discal dot enlarged or doubled, black. Expanse, 19-23 mm.
Cotypes.—Male and female, No. 15847, selected from a series of

38; Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1911 (Busck); Trinidad River, March and June, 1912 (Busck);

Cabima, May, 1911 (Busck); Tabernilla, Canal Zone, May, 1907

(Busck); La Chorrera, May, 1912 (Busck).

ABLITA, new genus.

Proboscis aborted, small; palpi obliquely upturned, second joint

fringed with hair below, third moderate, smooth; frons smooth,

without hair-tuft; eyes large, round; thorax clothed chiefly with

scales, without crests; tibias smoothly scaled; abdomen without

crests; fore wing narrow, apex square, veins 7-10 stallved, or, abnor-

mally, 10 anastomosing shortly with stalk of 7-9 to form a very small

accessory cell. Hind wing with veins 3-4 shortly stalked, 5 obso-

lescent from angle of discocellulars, 6-7 stalked; 8 anastomosing

with cell near base.

Type of the genus.—Neolita adin Schaus.^

ABLITA ADIN Schaus.

1. La Chorrera, May, 1912 (Busck).

The specimen does not agree very closely with the type of adin,

but is in poor condition and I can not positively separate it.

ABLITA NYMPHICA, new species.

Vertex of head nearly white; palpi upturned, the second joint reach-

ing vertex, brown scaled, white tipped, tliird joint slender, brown
banded. Fore wing purpHsh ochraceous, irrorated with dark brown;
costa dark at base; inceptions of inner and mesial lines on costa

shown as short streaks; shorter streaks toward apex; a small black

discal dot. Hind wdng whitish, with dark terminal marks.

Cotypes.—Two females, No. 15853, U.S.N.M.; Trinidad River,

March, 1912 (Busck).

Also three males and a female with the discal dots fused into a

round spot, tentatively placed here; La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, April, 1911 (Busck); July, 1912 (C. P. Crafts).

ABLITA GRAMMALOGICA, new species.

Palpi obHquely porrect, second joint fringed with scales at summit,
third smoothly scaled, without dark scales. Fore wing straw color,

shaded obscurely with olive brown, forming streaks toward apex
and outwardly; subbasal line slender, brown, dentate, reaching sub-

median fold; inner line oblique, to submedian, incurved thence to

vein 1; median line shaded, obscure, excurved to reniform; outer

line starting in an obhque dash on costa, excurved over cell; short

black streaks on costa before apex; marginal spots brown, lunate,

1 Neolita adin Schaus, Ann. Mag. Nat. Hist. (8), vol. 8, 1911, p. 107.
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nearly touching; discal mark small, white, incompletely edged by

black scales. Hind wing sordid whitish, tinged with brown; marginal

brown marks nearly confluent. Expanse, 17 mm.
Type.—Female, No. 15854, U.S.N.M.; Porto Bello, April, 1912

(Busck).

DANTONA CORVES, new species.

Fore wing gray-brown, more or less heavily shaded with gray-

black; outer Une a row of black spots from before apex to outer third

of inner margin, forming a line below; discal dot double, white,

black-edged and joined to a black bar in cell; shght black bar also on

submedian at base; terminal area somewhat streaked, the pale ground

persisting in elongate patches between the veins; a row of terminal

black dots. Hind wing soiled white in the male, densely fuscous

powdered in the female. Expanse, 22 mm.
Cotypes.—Two males, one female. No. 15855, U.S.N.M.; Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

EUDRYAS SANCTiE-JOHANNIS Walker.

1. La Chorrera, May, 1912 (Busck).

AUCULA BUPRASIA Druce.

1. La Chorrera, May, 1912 (Busck).

AUCULA PARTICOLOR, new species.

Fore wing black, shading to deep red at apex, densely irrorated

with blue; the irrorations define a median black line, angled out-

wardly in the middle, and an outer oblique hne close to it, excurved

over cell, the two inclosing above a large annular reniform; a sub-

terminal macular band; all the markings entirely of the ground color

and defined by the pale irrorations. Hind mng with a large ellip-

tical orange patch at base. Beneath, fore wing with a large transverse

orange spot outwardly. Expanse, 27-29 mm.
Cotypes.—Two males, one female. No. 15851, U.S.N.M.; La

Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 (Busck).

AlHed to A. suhlata Walker. The antennae of the male are simple.

VESPOLA PLUMIPES Schaus.

1. Chiriquicito (W. Schaus).

Subfamily KR-A^STRIIN^E.

ARJEOPTERA BETIE. new species.

P/ilpi small, with the front black; tongue yellow. Fore wing with

outer margin rounded, pointed at apex and middle; white, with

scattered brown scales; discal dot and a half band before tornus

dark brown. Hind wing with apical projection, white, with a mesial

band and two more close to the margin of diffused chocolate-brown

scales. Expanse, 10 mm.
Cotypes.—Two females. No. 15866, U.S.N.M.; Corozal, Canal Zone,

April, 1911 (Busck); Trinidad River, March, 1912 (Busck).
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Allied to A. elam Schaus, described in Acidaliodes, but having

vein 7 of fore wing stalked, and therefore an Arxoptera.

ACIDALIODES ENONA Druce.

7. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck);

Porto Bello, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

ACIDALIODES MELA, new species.

Palpi rather short and shaggy in front, with the fi'ont black; tongue

yellow. Fore mng with veins 4 and 5 stalked, narrow, entire, apex

pointed; gray, the costa black, with three interruptions; an elongate

black discal mark and row of terminal dots; three red dots for inner

Hnc; four outer faint brownish transverse lines of scales, more or less

complete. Hind wing with a subbasal black hne; a brown line

beyond the middle and two close to margin. Basal segment of

abdomen black, the rest gray. Expanse, 9 mm.
Type.—Male, No. 15S65, U.S.N.M.; Trinidad River, March, 1912

(Busck).

ACIDALIODES UMBER, new species.

Thorax light brown, the scales wliite-tipped. Fore wing excavate

below apex, brown, the scales white-tipped except over disk; marks

nearly obsolete; some dark central streaks and blackish dots, indis-

tinctly connected by luteous in positions of the ordinary Hnes; a

row of terminal black dashes, preceded by a white line; fringe with

black scales at apex and center of margin. Hind wing with broken

row of black scales beyond base, middle orange shaded band, two

blackish hnes in outer field where the scales are gray-tipped and ter-

minal white line. Expanse, 10 mm.
Type.—Male, No. 15860, U.S.N.M.; Trinidad River, May, 1911

(Busck).

Allied to A. truncata Hampson.

ACIDALIODES FLAVIPARS, new species.

Body shaded with purple dorsally. Fore wing narrow, long,

broadly purple gray on costal half, with undulating lower edge; inner

area pale yellow, with orange scales next the purple. Hind wing

small, pale yellow, narrowly purple at base, followed by red and

orange irrorations outwardly. Anal tuft pale yellow, preceded by

red. Expanse, 11 mm.
r^2>e.—Male, No. 15861, U.S.N.M.; Alhajuelo, April, 1911 (Busck).

Alhed to A. enona Druce.

DYMBA, new genus.

Palpi upturned, second joint expanded with scales slightly at tip,

third moderate, smooth; tongue moderate; front smooth, without

prominence; vestiture without crests, scaly. Fore wing with vein 3

from angle of cell, 4-5 stalked, 6 below upper angle of cell, 7-10

stalked, 7 before 10, 11 free, oblique. Hind wing with 3-4 stalked.
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5 from near center of cross vein, 6-7 stalked, 8 anastomosing with

cell near base only.

Type of the genus.—Dymha corypJiata, new species.

DYMBA CORYPHATA, new species.

Front dark brown, with a black point on each side: vertex lilac

gray, with central black point, thorax hlac gray, brown-black behind

;

abdomen wliite, with dorsal row of black specks. Fore wing elon-

gate, apex pointed, outer margin obhque; ground white, but showing

only centrally and at apex; base dark purple, with subbasal half

band and inner band of dark brown; median space irrorate with

brown and black, leaving a white patch in cell with oblique black

hne beyond it and another on inner margin outwardly; outer hue

indicated by a black band from costa in dense irrorations, which cease

outwardly, leaving the apex broadly white; a row of terminal black

dots; fiinge tipped with grayish. Hind wing white with scattered

black scales, forming broken subbasal, mesial, outer and submar-

ginal hues; some black scales on termen at apex; fringe grayish.

Expanse, 11 mm.
Type.—Usde, No. 15909, U.S.N.M.; Trinidad River, March, 1911

(Busck).

PSEUDOCRASPEDIA LEUCOZONA Hampson.

1. Porto Bello, April, 1912 (Busck).

PSEUDOCRASPEDIA SODIS, new species.

Palpi slender, small, somewhat shaggy in front, with the front

black. Fore wing produced at apex and middle; grayish white with

spots of black scales along the costa; an outer curved white band, a

shade hghter than the ground; an obhque half band of brown scales

before tornus. Hind wing pointed subapically and at middle; gray-

ish white; base and two closely following bands to one-third of win|

gray; margin broadly gray shaded, leaving a slender white line at

outer fourth, pointed in the middle and forming two broad arcs;

another line just before the narrow dark termen. Expanse, 11 mm.
Cotypes.—Three females. No. 15869, U.S.N.M.; Trinidad Kiver,

March and June, 1912 (Busck).

PSEUDOCRASPEDIA HOLOPOLIA, new spedles.

Dark gray; fore wing with straight obhque central line and more

slender outer one, slightly divergent toward costa; a shaded sub-

marginal line, shghtly bent and thickened below. Hind wing with

straight central brown hne, fine wavy outer one, followed by a faint

straight hne and broad dark marginal one. Expanse, 10 mm.

TyjM.—Femole, No. 15876, U.S.N.M.; Trinidad River, March, 1912

(Busck).

PSEUDOCRASPEDIA MATHETES, new species.

Light gray; fore wing with narrow straight obhque mesial hne and

dark brown blotches forming an irregular band close to margin.
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Hind \ving with a straight mesial hne, the base only slightly darker

than the central area; tlii-ee dark outward lines close together, first

narrow, other two broad, the last close to margin; outer margin

straight, but not excavated as in sodis. Expanse, 10 mm.
Coti/pes.—Two specimens, No. 15867, U.S.N.M.; Trinidad River,

March, 1912 (Busck).

LYCAUGESIA FUSCICOSTA Hampson.

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek).

LYCAUGESIA MELASOMA Hampson.

1. La Chorrera, May, 1912 (Busck).

LYCAUGESLA. HYPOZONATA Hampson.

10. Tiinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck).

LYCAUGESIA INFANTILIS Schaus.

2. Porto Bello, April, 1912 (Busck): Trinidad River, June, 1912

(Busck).

LYCAUGESIA SEMICLARA, new species.

Fore wing pointed at apex; straw color, irrorated with brownish

on the costal half; discalmark round, purphsh, joined to apex by a

faint streak; a Hne of brownish shading before outer margin. Hind

wing straw color at base, crossed by a Hne of red scales; outer two-

thirds lilacine gray, shaded with dark irrorations in Hues. Fore wing

below with longitudinal dark shade in cell. Expanse, 12 mm.
Type.—Femsile, No. 15881, U.S.N.M.; La Chorrera, May, 1912

(Busck).

AUied to L. homograrmna Schaus.

LYCAUGESIA MICROZALE, new species.

RedcHsh brown; costal third of fore wing dark gray, irrorated with

darker; discal dot black, distinct; some dark dots near base on edge

of costal shade. Hind wing darker brown, with fine wavy lines of

red scales; a black dot at apex and one on inner margin; a black

streak on inner half of outer margin. Expanse, 10 mm.
Type.—Female, No. 15582, U.S.N.M.; La Chorreia, May, 1912

(Busck).

LYCAUGESIA CALOCHROIA, new species.

Fore wing yellow, irrorated with orange; a clouded rosy purple

discal patch, with dark purple dot; a faint purplish patch at base

of costa. Hind wing with a broad rosy purple curved central band,

its edges marked by lines of blacldsh scales. Expanse, 1 1 mm.
Cotypes.—YouT specimens, No. 15883, U.S.N .M.; Porto Beho,

April, 1912 (Busck); Trinidad River, March, 1912 (Busck).

LYCAUGESIA EPISTIGMA, new species.

Fore wing carneous gray, with red dots at base and for inner line;

a large black discal spot; a row of minute terminal dots. Hind wing
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with wavy lines of red scales, forming faint bands; terminal dots as

on fore wing. Thorax with red dots and one on vertex of head.

Expanse, 9 mm.
Type.—Female, No. 15S84, U.S.N.M.; La Qiorrera, May, 1912

(Busck).

LYCAUGESIA STIGMALEUCA, new species.

Pale gray, luteous over disk of fore wing; lines slender, faint, bent,

obhque on costa; apex dark shaded and longitudinally streaked;

discal spot distinct, white. Hind wing with two mesial rufous Hues,

filled with gray and followed by a white line; terminal Hne black.

Below fore wing shaded gray broadly on costa. Expanse, 12 mm.
Type.—Uale, No. ISS??,*^ U.S.N.M.; Trinidad River, eJune, 1912

(Bupck).

LYCAUGESIA PSEUDURA, new species.

Fore wing light brown, marldngs purplish, light, not contrasted;

a dark patch at base; mner line very famt; outer slender, dark, fol-

lowed by a lighter area, strongly excurved in the middle; dark spot-

tmg at apex; a terminal row of small dots. Hmd wmg faintly Imed

with fulvous; a purplish half band on inner margin and patch on

lower half of margin, forming a spot in the fringe centrally like a pro-

jection. Expanse, 12 mm.
Type.—Msi\e, No. 15874, U.S.N.M.; Trinidad River, March, 1912

(Busck).

Near L. hypozonafa Hampson in shape and general color.

LYCAUGESIA GRATIFICULA, new species.

Fore wmg long and narrow, pale yellow, shaded famtly with pur-

plish along the costa and outer margin; a darker discal patch and

faint angled white outer line. Hind wing with pale yellow band

before middle; base and subtermkial area pale purplish; terminal

area pale red-brown. Expanse, 10 mm.
Cotypes.—Two females, No. 15875, U.S.N.M.; Trinidad River,

March, 1912 (Busck); Cabima, May, 1911 (Busck).

Allied to L. teneralis Walker.

LYCAUGESIA POSTNIGRESCENS, new species.

Fore wing light violaceous brown, with a few dots and streaks

representing the usual hnes; a ^ubapical black streak is most prom-

inent. Hind wing heavily shaded with dark over ground color like

that of fore wing, in irregular blotches, leaving the base, a patch on

inner margin, and one on outer margin pale; termmal dots on both

wings. Expanse, 15 mm.
Type.—Female, No. 15878, U.S.N.M.; Trinidad River, June, 1912

(Busck).

LYCAUGESIA PERPURPURA, new species.

Rich rosy purple; frmges of both wings ocher; fore wing with dark

discal spot and zigzag white subterminal line; terminal row of dark
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spots. Hind wing with two well-separated curved dark purple lines;

terminal dots more distinct than on fore wing. Below, dark fuscous.

Expanse, 13 mm.
I^yp^.—Female, No. 15879, U.S.N.M.; Trmidad River, March, 1912

(Busck).

LYCAUGESIA HEMIPENNIS, new species.

Fore wing long and narrow; dark gray; inner line relieved by
whitish on lower half; a narrow white upright discal dash with wavy
white line below it to margin; subtermmal zigzag white line; no ter-

minal dots. Hind wmg small, pale yellow. Fringes of both wings

long, whitish. Below, fore wing gray, hmd wmg white. Expanse,

11 mm.
Typt'.—Female, No. 15880, U.S.N.M.; Trmidad River, March, 1912

(Busck).

LYCAUGESIA SEMIBLANDA, new species.

Close to L. gratijicula Dyar, differing chiefly in the presence of a

broad gray costal shade on fore wing, similar to the shade on outer

margm, half inclosing the discal dot. Expanse, 12 mm.
Type.--Femsi\e, No. 16029, U.S.N.M.; Corozal, Canal Zone,

November, 1912 (C. P. Crafts).

LYCAUGESIA MONOSTELLA, new species.

Grayish purple; fore wing with a yellow patch on basal third of

inner margm, a large yellow discal mark and trace of a similar mark
subterminally, all the yellow irrorated with red; indistinct black dots

along costa and toward base of wing, representing the inner Ime.

Hind wing with a small yellow and red discal dot, a fairly distinct

blackish mesial line touchihg it, and scattered black specks beyond
representing the outer Ime. Expanse, 11 mm.

r^^'f.—Female No. 16030, U.S.N.M.; Trinidad River March, 1912
(Busck).

ORUZA LEUCOCRASPIS Hampson.

2. Taboga Island, February, 1912 (Busck); La Chorrera, May,
1912 (Busck).

AR^EOPTERELLA, ne^Ar genus.

Venation of Arxoptera Hampson except that vein 11 arises from
the cell; palpi upturned, the third joint reaching about to vertex of

head, contmuously scaled with the second joint; front smooth; eyes
large; tongue well developed; thorax clothed with scales, without
crests; abdomen without crests.

Type of the genus.—AraeoptereUa miscidisce, new species.

ARiEOPTERELLA MISCIDISCE, new species.

Front and palpi black; vertex, thorax, and abdomen and fore

wing pale gray. Fore wing more whitish toward costa, shaded with
ohvaceous gray outwardly, relieving a white subterminal band and
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white dots before the small black terminal ones; ordinary lines obso-

lete; a black dot at middle of costa; a white shade for outer line,

regularly curved. Hind wing with light-brown shading beyond the

middle, relieving a diffuse white discal patch; mesial and outer lines

of white scales; termen as on fore wing, without the black dots;

fringe concolorous. Expanse, 16 mm.
Type.—Female, No. 16031, U.S.N.M.; Trinidad River, June, 1913

(Busck).

EUBLEMMA CINNAMOMEA Herrich-Schaffer.

8. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck).

CHAROBLEMMA, ne^A^ genus.

Fore wing with veins 8-10 stalked; frons without prominence;

abdomen without crests; proboscis well developed; palpi oblique,

the second jomt fringed above with hair toward extremity; hmd
wing with vein 8 anastomosing with the cell near base, veins 3-4

stalked, 5 well below angle of discocellulars.

Type of the genus.—Charoblemma unilinea, new species.

CHAROBLEMMA UNILINEA, new species.

Fore wing straw-color; a broad, oblique brown-black band from

apex to basal thhd of inner margin, the space beyond it carneous

shaded; margin brown-black. Beneath the shade is repeated, and

there is another in the cell, as described for EuUemmaJlavia by Ilamp-

son. Hind wing straw-color, carneous tmted toward the margin.

Expanse, 12 mm.
Type.—Female, No. 15864, U.S.N.M.; La Chorrera, May, 1912

(Busck).

CHAROBLEMMA OPISTHOMELA, new species.

Straw color; fore wing with slight purplish tint and an oblique

line of black dots nearly coincident with a dull olivaceous band from

beyond middle of inner margin to costa before apex. PImd wing pale

stramineous. A black patch on posterior part of thorax. Expanse,

11 mm.
Type.—Msle, No. 15868, XJ.S.N.M.; Taboga Island, February,

1912 (Busck).

ANABLEMMA LEBANA Schaus.

3. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck);

Trinidad River, June, 1912 (Busck).

ANABLEMMA ZIHA Schaus.

1. Cabuna, May, 1911 (Busck).

ANABLEMMA PALLIOLA, new species.

Fore wing pomted subapically; brownish straw color, the costa

and margin marked with a few dark scales and a small spot on inner

margin at outer fifth; markings obsolete, represented by a few unde-
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fined scales. Hind wing yellowish, with central dark discal spot.

Expanse, 14 mm.
Type.—Male, No. 15870, U.S.N.M.; La Chorrera, May, 1912

(Biisck).

Allied to A. ziha Schaus.

PROROBLEMMA PHILOGONIA, new species.

Fore wing pointed at apex, projecting at middle of outer margin
and prominently angled at middle of inner margin, especially in

males, which have also a tuft of yellow scales on inner margin of hind
wmg. Straw color in male, rosy in female, densely, finely irrorated

with gray, leaving a white outer line prominently excurved below
costa; two minute black dots in cell; fringe dark brown. Hind
wing yellowish m the male, fuscous tinted in female, with minute
terminal dots. Expanse, 15-16 mm.

Cotypes.—Five males, 2 females, No. 15871, U.S.N.M.; Cabima,
May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

Allied to P. rosea Schaus.

PROROBLEMMA CUPREISPILA, new species.

Fore wing broadly triangular, outer margin evenly convex; top of

head white; fore wing purplish, shadmg to coppery red about tornus,

finely irrorated; a curved faint dark outer line and minute discal

mark. Hind wing fuscous shaded, with traces of mesial band and
discal dot, more distinct below. Expanse, 14 mm.

Type.—Female, No. 15872, U.S.N.M.; La Chorrera, May, 1912
(Busck).

PROROBLEMMA PORPHYREA, new species.

Fore wing brilliant purple, a darker brown clouding on costa about
outer line; outer line dark, excurved below costa; discal dot round,
dark; a row of terminal black dots; fringe brown. Hind whig fus-

cous with terminal dots. Expanse, 13 mm.
Type.—Female, No. 15873, U.S.N.M.; Cabima, May, 1911 (Busck).

MICROBLEMMA DISCIPUNCTA Hampson.

3. La Chorrera, May, 1912 (Busck).

The specunens are females, agreeing well with Hampson's descrip-

tion and figure.

MICROBLEMMA ULOPUS, new species.

Fore wing yellowish brown, irrorated with fuscous, more densely
on margm; a large round brown discal spot; costa dark brown, as
also terminal dots and traces of inner and curved outer bands ; a brown
mark at base of inner margin. Hind whig fuscous, hghter on disk.

Hind legs with the tarsi shorter than the tibiae, with a long, dense
fringe of scales on the upper side of tibia and all but last two tarsal
joints, dark brown, crested with white on fh-st two joints of tarsi.

Expanse, 12 mm.
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Cotypes.—Two males, No. 15904, U.S.N.M.; Cabima. May, 1911

(Busck).

This is possibly the male of M. discipunda Ilampson; fuller mate-

rial will be needed to decide.

GELENIPSA, ne-w genus.

Frons smooth; tongue obsolete; palpi slender, smooth, obUque,

not reaching vertex; antennae of male mth long slender pectinations;

fore wing short and broad, costa arched, cell long, veins 4-5 from a

point, 7-10 stalked, 9 absent, 11 from cell; hind wing with 3, 4 sepa-

rate, 5 from middle of discocellulars.

Type of the genus.—Gelenipsa psychodidamm, new species.

GELENIPSA PSYCHODIDARUM, new species.

Vertex and collar nearly white; disk of thorax dark browni. Fore

•wing gray, irrorated with brown and black; a patch of coppery red

scales on outer margin; lower median space broadly red-brown,

defined by a dentate subterminal line, beyond vdiich is an area of

glaucous green with two black patches centrally next the coppery

patch; toward base a patch of green on costa and on internal margin,

followed by a black shade on costa, the base itself dark bro^vn. Hind

wing of the male fuscous shaded, darker on the margin; i]i the female

all dark fuscous. Expanse, 10 mm.
Cotypes.—Five males, one female. No. 15905, U.S.N.M.; Trinidad

River, March and June, 1912 (Busck); Porto Bello, April, 1912

(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck).

PARANGITIA SUBRUFESCENS Kaye.

1. La Chorrera, May, 1912.

PARANGITIA CIRCUMCINCTA, new species.

Hmd wing of the male with modified discal and submedian folds

as in Angitia tiresias Druce. Body ocher brown. Fore wing oliva-

ceous brown, the inner line broad, black, curved, joinmg the outer

along inner margin, which is curved, shghtly denticulate and "doubled

outwardly by a narrow line; reniform, claviform, and orbicular simi-

lar, pale, gray-outhned, not contrasted; subterminal area narrov^^ly

gray with bla-ck shading. Hind wing black-brown, vnih. a dash above

tornus. Submedian fold whitish. Expanse, 28 mm.
Type.—Uah, No. 15859, U.S.N.M.; Porto Bello, March, 1912

(Busck).

ANGITIA ATTINA Druce.

1. Taboga Island, June, 1911 (Busck).

ANGITIA TRISTIGMA, new species.

Fore \ving with median and basal spaces black-shaded, irrorate with

purplish scales; lines obscured; orbicular, claviform and reniform
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rounded, similar, in a triangular group, dull olivaceous centered,

whitish edged; outer Hne black, slender, dentate, excurved over cell,

followed by a broad olivaceous shade to margin, which is obscured by
blackish centrally and preceded by whitish at tornus. Hind wing

black-brown, fringe paler. Expanse, 26-28 mm.
Cotypes.—One male, one female, No. 15893, U.S.N.M.; Cabima,

May, 1911 (Busck).

CHALENATA USTATA Druce.

10. Porto Bello, April, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (C. P. Crafts).

CHALENATA USTATINA, new species.

Very similar to C. ustata Druce ; smaller, the hind wing clear straw-

color with very little brown irroration; marginal area of fore wing

with hghter ground, the bands better relieved, not diffused. Expanse,

15-16 mm.
Cotypes.—One male, one female, No. 15894, U.S.N.M.; selected from

a series of eight; Paraiso, Canal Zone, April, 1911 (Busck); Porto

Bello, April, 1912 (Busck); La Chorrera, May, 1912 (Busck); Corozal,

Canal Zone, July, 1912 (J. Zetek).

Except for the fact that these were taken at the same places and

times as ustata, I should consider them small individuals of that spe-

cies, so shght are the differences.

CHALENEATA QUELLA, new species.

Male antennas pectinate. Fore wing dark gray-brown, nearly

unmarked; lines pale, dusky edged, subparallel, wavy, indistinct, the

outer tinged with a reddish shade; discal dot minute, black; a row
of terminal black dots. Hind wing blackish fuscous with terminal

black dots and pale fringe. Expanse, 19 mm.
Cotypes.—Four males, one female, No. 15897, U.S.N.M.; La Chor-

rera, May, 1912 (Busck).

ORTHOLEUCA ALBILUNA Hampson.

23. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

VIA, new genus.

Frons with rounded conical prominence; thorax and abdomen
without crests; proboscis moderately developed; palpi slender, up-
turned, reaching vertex, the second joint fringed with scales below,

third smooth. Fore wing with veins 3 and 4 from near angle of cell,

5 somewhat above, 7 from apex of cell, 8-10 stalked, 11 oblique, free;

hind wing with 3 and 4 connate, 5 shghtly below middle of discocel-

lulars, 6 and 7 from apex of ceU, 8 anastomosing with cell near base.

Type of the genus.— Via vindicia, new species.

34843°—Proc.N.M.vol.47—14 13
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VIA VINDICIA, new species.

Head partly white-scaled on vertex; thorax and abdomen dark

purple brown; fore wmg of this color, glossy; inner line yellowish

white, curved, slightly irregular, distinct; outer line similar, but

faint, showing a dot on costa and line above inner margin, occluded

centrally; thi-ee white specks on costa before apex. Hind wing

bronzy black. Expanse, 10 mm.
Cotypes.—'Eight specimens. No. 15908, U.S.N.M.; La Chorrera,

May, 1912 (Busck); Taboga Island, June, 1911 (Busck).

ERASTRIODES EMARGINATA Hampson.

2. Cabima, May, 1911 (Busck); Trmidad River, June, 1912

(Busck).

AMYNA OCTO Guenee.

1. Corozal, Canal Zone, July, 1912 (J. Zetek).

PRODOSIA, new genus.

Fore wing with accessory cell, vein 10 arismg from its upper side,

11 free; fore tibiae unarmed; front of head without prominence;

abdomen with small dorsal crest at base and one on third segment;

thorax without crests; palpi upturned, the third joint long and

exceeding vertex.

Type of the genus.—Prodosia mycJia, new species.

PRODOSIA MYCHA, new species.

Fore wmg with the basal three-fifths yellow-brown, followed by a

whitish hue with two small teeth near costa; the rest of the wing

purphsh black; subterminal line more or less evident, gently excurved

on its middle tlnrd. Hind wing blackish fuscous. Expanse, 13-14

mm.
Cotypes.—Sb^ specunens, No. 15895, U.S.N.M.; Taboga Island,

February, 1912 (Busck); Porto Bello, February, 1912 (Busck).

Possibly the wings are green when fresh. All the specimens are

somewhat worn.

GRffiPERLA COSTALIS Wallier.

1. La Chorrera, May, 1912 (Busck).

DIASTEMA TIGRIS Guenee.

20. Cabuna, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Taboga Island, June, 1911 (Busck); Corozal, Canal Zone, July, 1912

(J. Zetek and C. P. Crafts).

DIASTEMA ARGILLOPHORA, new species.

Fore \vmg squarely pointed at apex, outer margin a httle concave

just below apex; straw-color; a broad creamy wliite area at base

sends out a finger-shaped process centrally to middle of ^ving, edged

by a dark brown shaded hne; outer Une creamy white, edged within
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by brown, slightly excurved in its central third, joined to apex by an
oblique white shade, followed by a broad purple-brown shade; a row
of small terminal dots; veins on a broad costal area finely lined with
white. Hind wing shaded with purple-fuscous outwardly; terminal
dots as on fore wing. Expanse, 21-23 mm.

Cotypes.—One male, seven females. No. 15907, U.S.N.M.; Porto
Bello, April, 1912 (Busck); La Chorrera, May, 1912 (Busck).

Different in wing-shape and pattern from the other Diastema and
with the front much more strongly prominent.

LITHACODIA MERTA Schaus.

4. Tabernilla, Canal Zone, May, 1907 (Busck); La Chorrera, May,
1912 (Busck); Porto Bello, May, 1912 (Busck).

MICROPBLEA NYCTICHROA Hampson.

9. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

TROGOTORNA PERSECTA Hampson.

1. Paraiso, Canal Zone, February, 1911 (Busck).

DROBETA BREPHUS, new species.

Fore wmg dark brown, irrorate with Ughter scales, the markings
obhterate; beyond the outer fine a hght creamy shade, irregularly

broken, extending to apex where it is cut by a dark spot; a small
hght spot m reniform; a black double streak on upper tliird of outer
margui. Hind wing dark blackish brown. Expanse, 16 mm.

Cotypes.—ThxQQ males. No. 15S92, U.S.N.M.; La Chorrera, May,
1912 (Busck).

EUSTROTIA PULMONA Dyar.

3. La Chorrera, May, 1912 (Busck).

OZARBA OPLORA, new species.

Fore wing deep brown on basal half, rosy brown outwardly; reni-

form rosy brown, included in a space limited by the double projec-
tion of the outer line on veins 6 and 7 ; outer line whitish, regularly
incurved below vein 6; a black dash following the incisure; sub-
terminal fine dusky, shghtly waved, followed by a Hght narrow space.
Hind w4ng blackish fuscous. Expanse, 15 rmn.

Cotypes.—One male, two females. No. 15898, U.S.N.M.; La Chor-
rera, May, 1912 (Busck); Taboga Island, June, 1911 (Busck); Cor-
ozal. Canal Zone, July, 1912 (J. Zetek).

AUied to Ozarha tilora Dyar {Erastria tilora Dyar,i) but smaller,
darker, the markings less relieved, the outer line less drawn in on costa.
Also alhed to Ozarha catllina Druce (Eustrotia catilina Druce^), but

1 Proc. U. S. Nat. Mus., vol. 42, 1912, p. 75.

2 Biol. Cent.-Amer., Lep. Het., vol. 2, 1S89, p. 312; Hampson, Cat. Lep. Phal. Brit. Mus., vol. 10, 1910,
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this has a distinct black costal patch beyond the outer line. Abo
alhed to 0. agraria Schaus, but less closely.^

COBUBATHA NUMA Druce.2

3. La Chorrera, May, 1912 (Busck); Trinidad River, March, 1912

(Busck).

COBUBATHA PAIDICA, new species.

Fore wing dark brown at base, followed by a broad, shghtly

oblique, pale lilacine band containing a reddish Hnc; median area

brown shaded, lighter terminally with long black subapical streaks.

Hind wing dark fuscous with pale fringe. Expanse, 10 mm.
Type.—Usile, No. 15888, U.S.N.M.; Taboga Island, February, 1912

(Busck).

The specimen is in poor condition, so the markings can not be seen

in detail.^

COBUBATHA QUADRIFERA Zeller.

11. Porto Bello, April, 1911 (Busck); Paraiso, Canal Zone, May,

1911 (Busck) ; Corozal, Canal Zone, July, 1912 (C. P. Crafts).

The patch on iimer margin is brown, not black. The specimens

are all smaller than the usual size of North American ones.

COBUBATHA ICRIA, new species.

Fore mng dark brown at base, followed by a silvery lilaceous band

;

median space dark brown, curved within, straight without, indis-

1 Modifications of the oplora tj-pe occur to the southward. Of these, one is—

OZARBA HEMITECTA, new species.

Base of fore wing solidly diuk brown, the lines nearly obscured; coarsely waved inner and median lines

visible; lower half of termmal space, except on the margin, light ocherous; reniform yellowish with a black

spot below it inclosed by the outer line, which is shortly angled on costa, excurved over ceU, with two

blunt teeth at veins 5 and 6; apex dark; subterminal line pale, irregular, illy defined. Hind wing dark

fuscous. Expanse, 17 mm.
Ti/pf.—Male, No. 15S99, U.S.N.M.; Area, Venezuela (Schaus collection).

Finally the teeth of the outer line are obliterated and it becomes simply excurved as in Ozarba vidua

Schaus and —
OZARBA BASCURA, new species.

rhotcdes bascura Schaus, MS.

Fore wing dark purplish brown at base; basal line forming three scallops, the central one heavy; inner

line faint; median more distinct, slender, black, forming an outward projection below cell and a slight

angle on vein 1; shortly beyond it the dark color is replaced by pale ocherous, the limiting line forming a

projection below ceU; the outer pale area is crossed by about four finely wavy red lines, of which the sub-

terminal is shaded with blackish; a tmncate triangular costal dark patch; reniform reddish, in a large

'nearly circular area, with small dark points outwardly. Hind wing dark fuscous. Expanse, 19 mm,

rj,pf —Female, No. 10547, U.S.N.M.; Sao Paulo, Brazil (Schaus collection).

s This species is represented southward by a similar but specifically distinct form.

COBUBATHA PINAX, new species.

Fore wing gray-brown, without ocherous tint; patch on inner margin truncate^-onical, with a small

wedge-shaped mark on costa; a smaU black dot near base; marks distinctly edged with dull silvery lines;

reniform large, pale silvery gray; outer line faint, dark, slender, sharply incurved at reniform and broadly

so below; a broad subterminal silvery gray slightly flexuous line; termen narrowly black, toothed opposite

ceU and submedian. Hind wing blackish brown, fringe whitish. Expanse, 16 mm.

Tj/pc—Female, No. 15885, U.S.N.M.; Loja, Ecuador (Coll. P. Dognin).

3COBUBATHA PERIUSIA, new species.

Fore wing blackish on basal third, with a few lilacine scales, followed by a broad band of sordid ochery

brown; bordering this a narrow curved band of deep brown; terminal half of wing blackish, washed with

purple, a little mottled with lighter subterminaUy; a pale spot on costa at apex. Hind wing black-brown,

thefringe dark. Expanse, 11 mm.
Type.—Female, No. 15889, U.S.N.M.; Tucuman, Argentina, December, 1905 (E. DineUi).
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tinctly cut below cell by an obliquely longitudinal pale ray, the cos-

tal segment triangular, followed by a slightly obUque band of silvery

lilaceous; termmal area coppery brown with lilacine scales and a

black patch near middle of margin; terminal edge coppery brown,

fringe black and purple. Hind wing black, a little Hghter on the

disk, fringe whitish. Below, hind wing gray, rufous tinged out-

wardly, with discal dot, outer curved dark band and slender sub-

marginal one. Expanse, 11 mm.
Type.—Female, No. 15887, U.S.N.M.; Trinidad River, March,

1912 (Busck).

COBUBATHA ORTHODOXICA, new species.

Fore wing Hght gray in ground, shining, overlaid udth dark atoms

and with dark markings ; inner and outer lines wavy, curved, filled in

with blackish in lower half; reniform pale, with dark spot preceding;

base darkly marked; a black spot before center of outer margin;

a row of silver streaks on costa outwardly. Hind wing brown-black.

Expanse, 10-11 mm.
Cotypes.—Male and female. No. 15886, U.S.N.M.; Corozal, Canal

Zone, July, 1912 (C. P. Crafts, J. Zetek).

COBUBATHA PAISTION, new species.

Basal half of fore wing pale creamy wath reddish tint; outer half

purple-brown; base shaded with purple scales, costa outwardly with

pale dots; a median darker band edging the purple area within; a

narrow pale Hne on terminal edge. Hind ^\ing fuscous. Expanse,

10 mm.
Cotypes.—Five specimens. No. 15890, U.S.N.M. ; Taboga Island,

February, 1912 (Busck).

COBUBATHA SUBTERMINATA Hampson.

7. Taboga Island, February, 1912 (Busck).

COBUBATHA TORTRICOPSIS, new species.

Basal half of wing blackish, ending in a median angle ; outer area

pale grayish, with faint carneous tint ; apex darkly shaded, with four

small silvery white oblique costal streaks, the inner one the longest

;

terminal edge black. Hind wing fuscous. Expanse, 8-9 mm.
Cotypes.—Two males, No. 15891, U.S.N.M.; Taboga Island, Feb-

ruary, 1912 (Busck).

TARACHIDIA CARMELITA, new species.

Male.—Fore wing sordid yellowish white; base olive gray; a median
band of olive gray, obUque, touching a faint discal mark; a similar

outer band crossed by the curved outer line, black and shaded above
in its outcurve, fainter below; a black speck on fringe at upper third

and one at tornus. Hind wing fuscous shaded on margin and veins

;

fringe pale. Expanse, 13 mm.
Female.—Fore wing less yellowish, sordid white; bands as in the

male but broader, the outer one shading almost to margin; discal
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dark patch joined to median band. Hind wing dark fuscous.

Expanse, 15 mm.
Cotypes.—Three males, two females. No. 15900, Alliajuelo, April,

1911 (Busck).

Resembles EuUemma minima Guenee i= carmelita Morrison) in

general appearance.

HELIOCONTIA PERSTRUCTANA Walker.

3. Corozal, Canal Zone, July, 1912 (J. Zetek and C. P. Crafts).

HELIOCONTIA APICELLA Grote.

6. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (J. Zetek).

HELIOCONTIA MARGANA Fabricius.

15. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, June, 1912 (Busck) ; Corozal, Canal Zone, July, 1912

(J. Zetek).

HELIOCONTIA LEPUS CONCORDENS, new subspecies.

Fore wing wdth dark brown patch at base ; beyond blackish brown^

shading hghter to termen, where it is very narrowly yellow; a narrow

yellow subcostal dash centrally; a black spot on termen. Hind

wing black. Expanse, 16 mm.
Type.—Male, No. 15863, U.S.N.M.; Trinidad River, August, 1912

(Busck).

The female is exactly Hke the male, not dimorpliic. I think this is

really specifically distinct from lepus Guenee, but as Hampson

includes under the synonymy iaragma Schaus and inversa Schaus,

equally distinct, I describe this as a subspecies only, for the time

being.

SPRAGUEIA DAMA Guenfie.

9. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busok);

Corozal, Canal Zone, July, 1912 (C. P. Crafts, J. Zetek).

XANTHOPTERA BOTYCIDES Guenee.

4. Corozal, Canal Zone, March, 1911 (Busck); La Chorrera, May,

1912 (Busck); Taboga Island, June, 1911 (Busck); Trinidad River,

June, 1912 (Busck).

XANTHOPTERA AURIFERA Walker.

8. Corozal, Canal Zone, March, 1911 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck).

XANTHOPTERA INTENSIFICA, new species.

Fore wing deep orange yellow, the outer line distinct, curved,

reddish ; discal dots minute or absent ; the dark gray terminal line in

fringe narrow. Hind wing orange-fuscous. Expanse, 15-17 mm.

Cotypes.—Three males, one female. No. 15862, U.S.N.M.; La

Chorrera, May, 1912 (Busck); Trinidad River, June, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (C. P. Crafts).

XANTHOPTERA NIGROFIMBRIA Guenee.

15. Cabima, May, 1911 (Busck) ; La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts).
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Sxxbfamiljr E!TJTELIIJSr.^E:.

EUTELIA AURATRIX Walker.

2. Cabima, May, 1911 (Biisck) ; La Chorrera, May, 1912 (Busck).

EUTELIA ABSCONDENS Walker.

1. La Cliorrera, May, 1912 (Busck).

P^CTES CIRCULARIS Herrich-Schaffer.

1. Trinidad River, March, 1912 (Busck).

PiECTES FUSCESCENS Walker.

2. Porto Bollo, February, 1911 (Busck); Paraiso, Canal Zone,

February, 1911 (Busck).

P^CTES PHLOISMA, new species.

Fore wing gray; inner and outer lines shaded with green; basal

space narrowly light gray, mth blacldsh below and on costa, not

sharply marked, the inner Hne indistinct ; orbicular and reniform pale,

black-ringed; mesial Hne slender, black, excurved over reniform,

coarsely dentate below; outer line triple, excurved over cell, outer

segment dentate and followed by a brown-stained streak below

vein 6; apex Hght gi'ay, preceded by a black shade; subterminal line

faint, pale. Hind wing black, fringe spotted with whitish; a small

pale mark above margin; inner margin streaked with black and
wliite. Expanse, 25 mm.

Tyjie.—No. 15910, U.S.N.M. ; selected from a series of twelve;

Cabima, May, 1911 (Busck); Paraiso, Canal Zone, February, 1911

(Busck).

Size and markings of P. areusa Walker, but ^vithout the red tint,

the basal markings and lines diffused.

P^CTES PANBALLA, new species.

Brownish gray; fore wings with the lines marked with somewhat
metallic green; basal space dark, green without; inner line black,

mdented subcostally and on vein 1, followed by dull lilacine; median
space nearly devoid of markings, the stigmata obsolescent; outer

line excurved over cell, black, slender, preceded by Hlacine and
followed by green, indented on vein 1 ; a subapical dark patch, the

apex itself pale ; four black dashes subterminally. Hind wing largely

blacldsh. Expanse, 29 mm.
Type.—Male, No. 15911, U.S.N.M. ; Chiriqui (Schaus collection).

Allied to P. canofusa Hampson, but without the white mottlings,

the lines distinct and not confused.

Subfamily STICTOFa^ERIN-^E.

STICTOPTERA VITREA Guenee.

10. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

March, 1911 (Busck); Alliajuelo, April, 1911 (Busck).

Five of the females may be referable to C. fenestra Guenee, but as

there is no male of this species among the Panama collections, the

reference can not be made positively.
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STI CTOPTERA CLARA Cramer.

19. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Cabima, May, 1911 (Busck); Trinidad

Kiver, June, 1912 (Busck).

STICTOPTERA HETEROGRAMMA Hampson.

1, Paraiso, Canal Zone, January, 1911 (Busck).

Subfamily SARROTHRIPIN"^.
CHARACOMA NILOTICA Rogenhofer.

15. Porto Bello, February and March, 1911 (Busck); La Chorrera,

April, 1912 (Busck); Corozal, Canal Zone, April, 1912 (Busck).

LOPHOSEMA PURPURASCENS Schaus.

1. Cabima, May, 1911 (Busck).

CASANDRIA METAPHAEA Hampson.

5. Cabima, May, 1911 (Busck).

CASANDRIA CHIRICA Schaus.

1. Taboga Island, February, 1912 (Busck).

CASANDRIA LEUCOPIS Schaus.

1. Cabima, May, 1911 (Busck).

The single specimen is a female and much rubbed, but I thmk refer-

able to this species.

CASANDRIA INTERSTITIA, new species.

Similar to leucopis, more shaded with dark red; reniform mark
larger; lines similar, mesial Hue forming a coarser zigzag below;

subterminal spots distmct and separated, not shaded together, pre-

ceded rather than followed by whitish shadmg. Hind wing with

broader fuscous border.

Ty^^e.—Female, No. 15912, U.S.N.M.; Cabima, May, 1911 (Busck).

A male from Guapiles, Costa Pica (W. Schaus), has more white

shadmg, especially preceding the subterminal spots. Hind wing

pure white to the margm without terminal Ime.

CASANDRIA ABSEUZALIS Walker.

1. La Chorrera, May, 1912 (Busck).

CASANDRIA FUGAX, new species.

Fore wing rather dark soiled gray, the veins indicated; lines

slender, black, the inner curved, a little angled but not dislocated;

median line visible below cell, coarsely toothed; reniform circular

with central reddish dot; outer line indistuict; subterminal dots

clouded. Hmd wing pure white. Espanse, 26 mm.
Cotypes.—Two males, No. 15913, U.S.N.M.; Cabrnia, May, 1911

(Busck); Porto Bello, May, 1911 (Busck).

CASANDRIA ILLEGITIMA, new species.

Fore wmg like fugax, rather darker and more sordid. Hind wing

translucent, opalescent, entirely shaded with smoky black, the veins

darker. Expanse, 25 mm.
Type.—Male, No. 15914, U.S.N.M.; Cabima, May, 1911 (Busck).
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CASANDRIA MURORA, new species.

Dark gray; terminal space broadly lighter and containing the sub-

termmal dashes, pointed, subsagittate; basal space a little darker,

edged by a curved line, the other lines obsolete; discal venules dark;

reniform indicated, pale, with central dot. Hind wmg white, with

gray border on termen and ends of veins, broader in the female than

in the male. Expanse, 26 mm.
Cotypes.—Male and female. No. 15915, U.S.N.M.; Paraiso, Canal

Zone, February, 1911 (Busck); Bocas del Toro, April, 1907 (W.

Scliaus)

.

CASANDRIA GRISELDA, new species.

Smooth dark gray with reddish tint; lines much asm ahseu2alis hut

gray, famt, scarcely legible on the dark ground; subterminal dots

sagittate and subconfluent, black, distmct, forming a dentate sub-

terminal Hne; terminal dashes obscure. Hind wing fuscous, vems
darker. Expanse, 24-26 mm.

Cotypes.—Three females. No. 15917, U.S.N.M.; La Chorrera, May,
1912 (Busck); Orizaba, Mexico (Schaus collection); Ai'oa, Venezuela

(Schaus collection)

,

CASANDRIA AR^A Schaus.

1. Trinidad River, March, 1912 (Busck).

A badly rubbed female, but I thmk certamly to be this species.

CASANDRIA FLOTSAMA, new species.

Gray; fore wing stained with reddish, all the marks obliterated,

only a large irregular reniform ring in duU red, formed by a segment

of the outer line distantly bordering the reniform spot, as this marking
is modified in steniptera Schaus; dark streaks at base; a dark gray

clouded subterminal shade, rising broadly on inner margin, narrowmg
above, edged outwardly by a little pale gray. Hmd wing dark

fuscous. Expanse, 20 mm.
Ty^e.—Female, No. 15918, U.S.N.M.; Trmidad River, March,

1912 (Busck).

CASANDRIA SIOPERA, new species.

Costa gray in and beyond cell; subterminal line blurred, dentate;

the rest of the wmg carneous gray, the lines faintly indicated ui dark

red; reniform round, pale with red center. Hind wing pure white iii

the male, with broad blackish border in female, running up along the

veins. Expanse, 26 mm.
Cotypes.—Two specimens. No. 15916, selected from a series of

twelve; La Chorrera, May, 1912 (Busck); Cordoba, Mexico, May,
1906 (W. Schaus); Orizaba, Mexico (Schaus collection and R.
MiiUer)

.

Sir G. F. Hampson exammed one of the Mexican specimens and
pronounced it to be his C. hsematopis, described from Argentina. It

appears to me to differ in the presence of the heavy gray costal shade
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and in the course of the lines, to judge by Hampson's figure and de-

scription. His male specimen from San Salvador is probably the

present species,

ISCADIA LEENA Druce.

Gadirtha (?) leena Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1898, p. 508.

4. Porto Bello, March, 1912 (Busck); Cabima, May, 1911 (Busck).

The present species does not agree well with the characterization

of the subfamily "retiaculum of male bar-shaped," the structure

being a fold, twice as wide as long. But as Casandria stroca Schaus

has an enthely smiilar structure and Iscadia aperta Walker has no

retmaculum at all, the species may be included here among the other

exceptions.

MEDAVA DIMINUTA, new species.

Fore wing whitish gray, shaded with purple at base and narrowly

along costa; inner Ime slender, denticulate, broken into three black

points m the cell; outer Une denticulate, followed by whitish, starting

from costa above the large annular reniform, maldng a broad half

circle to below reniform, then to inner margm; subtermmal line

blackish, denticulate; terminal dots small, in a purplish shade. Hind
wing black on the margin, pale over the disk; fringe whitish. Ex-

panse, 18 mm.
Type.—Male, No. 15919, U.S.N.M.; Corozal, Canal Zone, Juno,

1912 (Busck).

Hampson's diagnosis of the genus Medava in his key ^ is in error in

placing it in the section "Palpi with the third joint long and dilated

at extremity." This joint is really short, as described on page 450.

EGCHIRETES, new genus.

Fore wing with veins 7-8 from end of accessory cell, 9 absent, 10

from top of accessory cell, 11 free. Hmd wing with 4 absent, 3 and 5

from cell. Palpi with the second joint fringed above with hair toward

extremity, thhd jomt moderate, tapered. Fore whig convex at base

as in Sarrothripa.

Type of the genus.—Egchiretes nomimus, new species.

EGCmRETES NOMIMUS, new species.

Dark gray; fore wmg with a white patch on inner margin at basal

third; subbasal line double, slender, blackish, from costa to sub-

median; black dashes on subcostal and a spot on submedian; mner

line blackish, waved, filled by whitish; two black discal points in a

white spot, followed by a white streak toward apex; outer line black,

fine, single, denticulate, gently curved, with an mward dentation at

vein 2, followed by white; subtermmal line whitish, preceded by

fuscous, broken by a white spot below costa; minute terminal black

I Cat. Lep. Phal. Brit. Mus., vol. U, 1912, p. 223.
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dots joined by a slender line. Hind wing grayish black. Expanse,

18 mm.
Type.—Female, No. 15920, U.S.N.M.; Alliajuelo, April, 1911

(Busck).

Note.—For the remaining subfamilies of the Noctuidse, namely,

the Catocalinse, Plusiinse, Noctuinse, and Hypenmse, the indispens-

able volumes of Sir G. F. Hampson's Catalogue of the Lepidoptera

Phalsenae were not available at the time of writing. Two are before

me as proof is read, but to use them would require a complete

resetting of the type. In the following the subfamilies and genera

will be found mixed, the arrangement being provisional. Mr. Wil-

liam Schaus has worked over the Hypeninse, but I am unable to in-

corporate his results m this paper.

Subfamily PLXJSIIN^E.

PLUSIA VERRUCA Fabricius.

1. Porto Bello, February, 1911 (Busck).

PLUSIA ROGATIONIS Guenee.

2. Corozal, Canal Zone, July, 1912 (J. Zetek).

CONCANA HOSHEA Druce.

1. La Chorrera, May, 1912 (Busck).

CONCANA LECTA Schaus.

1. La Chorrera, May, 1912 (Busck).

OR^SIA EXCITANS Walker.

2. Cabuna, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

GONODONTA GINALDUS Guenee.

1. Cabuna, May, 1911 (Busck).

GONODONTA IMMACULA Guenee.

1. Cabuna, May. 1911.

GONODONTA PYRGO Cramer.

1. Corozal, Canal Zone, July, 1912 (J. Zetek).

Subfamily HYBL^KIN".^.

HYBLAEA PUERA Cramer.

2. La Chorrera, May, 1912 (Busck).

SOSXETRA GRATA Walker.

4. Corozal, Canal Zone, March, 1911 (Busck); Trinidad River,

March, 1912 (Busck).

Subfamily N-QCTTJIlSr^E;.

EREBUS ORORA Liimaeus.

5. Paraiso, Canal Zone, May, 1911 (Busck); Ancon, Canal Zone

(O. Celestmo, B. G. Ireno).

LETIS MYCERINA Fabricius.

5. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1911 (Busck).
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EETIS HERCYNA Drury.

2. Cabima, May, 1911 (Busck).

LEXIS TIASA Drace.

1. Cabima, May, 1911 (Busck).

LEXIS HERCULIA Cramer.

7. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb-

ruary, 1911 (Busck).

LEXIS MAGNA Snellen.

5. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bcllo, Feb-

ruary and March, 1911 (Busck); Alhajuelo, April, 1911 (Busck).

LAXEBRARIA AMPmPYROIDES Walker.

1. Taboga Island, February, 1912 (Busck).

MAZAEZLA RELAXA Walker.

1. Paraiso, Canal Zone, January, 1911 (Busck).

AZEXA RHODOGASXER Guenee.

5. Taboga Island, June, 1911 (Busck).

OBROAXIS OCELLAXA Butler.

1. LaCliorrera, May, 1912 (Busck).

PEOSINA NUMERIA Drury.

1. Taboga Island, June, 1911 (Busck).

BOLINA FASCIOLARIS Guenee.

2. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

June, 1911 (Busck).

MELIPOXIS JANUARIS Guenee.

8. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb-

ruary, 1911 (Busck); La Chorrera, May, 1912 (Busck).

BENDIS FORMULARIS Hubner.

5. Corozal, Canal Zone, March, 1911 (Busck); Porto Bello, May,

1911 (Busck); Cabiina, May, 1911 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek).

BENDIS SIAHA Schaus.

1. Taboga Island, February, 1911 (Busck).

HYPOCALA ANDREMONA Cramer.

3. Paraiso, Canal Zone, January, 1911 (Busck); La Chorrera,

May, 1912 (Busck).

OPHISMA PRIXANIS Cramer.

1. Cabima, May, 1911 (Busck).

OPmSMA ABLUNARIS Guenee.

1. Cabima, May, 1911 (Busck).

OPHISMA DIAXONICA Mbschler.

1. Paraiso, Canal Zone, June, 1911 (Busck).

. CCENIPEXA LOBULIGERA Guenee.

2. Porto Bello, March, 1911 (Busck); Trinidad River, May, 1911

(Busck).
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C(ENIPETA TANAIS Cramer.

2. Paraiso, Canal Zone, January and February, 1911 (Busck).

CCENIPETA COMPETRIX Hubner.

26. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck).

CCENIPETA LIBITRIX Hubner.

1. Corozal, Canal Zone, March, 1911 (Busck).

CCENIPETA SERAPIS Cramer.

7. Paraiso, Canal Zone, January, 1911 (Busck); Cabima, May,

1911 (Busck); La Chorrera, May, 1912 (Busck); Trinidad River,

June, 1912 (Busck).

NOROPSIS mEROGLYPHICA Cramer.

6. Trinidad River, February, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, Au-

gust and November, 1912 (C. P. Crafts).

MASSALA IMITANS Walker.

4. Corozal, Canal Zone, March, 1911 (Busck); Porto BeUo, March,

1911 (Busck); Cabima, May, 1911 (Busck).

CEROMAERA TYMBER Cramer.

3. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

April, 1912 (Busck); Cabima, May, 1911 (Busck).

CEROMAERA ARDALUS Druce.

1. Corozal, Canal Zone, April, 1911 (Busck).

CAMPOMETRA LAURENA Schaus.

6. Paraiso, Canal Zone, February, 1911 (Busck); Porto BeUo,

February, 1911 (Busck).

CAMPOMETRA PACIFICA Walker.

1. Paraiso, Canal Zone, February, 1911 (Busck).

This differs from laurena only in having a black shade in lower

half of median space.

CAMPOMETRA SUBLUCIDA Walker.

1. Alhajuelo, April, 1911 (Busck).

CAMPOMETRA MERETRICIA Schaus.

1. Cabima, May, 1911 (Busck).

ITHONIA EXPONENS Walker.

2. Taboga Island, February, 1912, and June, 1911 (Busck).

LEPIDODES LIMBULATA Guenee.

1. La Chorrera, May, 1912 (Busck).

OLYSSA DARES Cramer.

1. Taboga Island, February, 1912 (Busck).

GALEPHA AZETA Druce.

1. Paraiso, Canal Zone, January, 1911 (Busck).

SELENIS GALLINAGO Felder and Rogenhofer.

2. La Chorrera, May, 1912 (Busck).
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PARACHABORA ABYDAS Warren.

2. Paraiso, Canal Zone, February, 1911 (Biisck); Perto Bello,

February, 1911 (Busck).

TETRATOCERA ERYCATA Cramer.

3. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck).

CHAMINA HOMICHLODES Hiibner.

3. Cabima, May, 1911 (Busck).

FOCILLA GUERINI Guenee.

1. Panama City, April, 1913 (B. G. Ireneo).

ISOGONA ^OLIA Druce.

1. La Chorrera, May, 1912 (Busck).

ISOGONA NATATRIX Guenee.

1. La Cborrera, May, 1912 (Busck).

FOCILLA INCONSTANS Schaus.

1. Paraiso, Canal Zone, January, 1911 (Busck).

CAPNODES LOTHOS Cramer.

2. La Chorrera, May, 1912 (Busck); Trinidad River, March, 1912

(Busck).

CAPNODES APICATA Schaus.

2. Cabima, May, 1911 (Busck).

CAPNODES CHICA Schaus.

1. Cabmia, May, 1911 (Busck).

CAPNODES FLAGRANS Walker.

1. La Chorrera, May, 1912 (Busck).

CAPNODES DISTACTA Hubner.

1. Corozal, Canal Zone, April, 1912 (Busck).

CAPNODES RUFINANS Guenee.

3. Corozal, Canal Zone, March, 1911 (Busck).

CAPNODES DEOIS Schaus.

1. Trmidad River, March, 1912 (Busch).

CAPNODES MODESTA Butler.

5. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1911 (Busck); Trinidad River, March, 1912 (Busck);

Alhajuelo, April, 1911 (Busck).

CAPNODES BARINE Schaus.

3. Corozal, Canal Zone, June, August and November, 1912 (Busck).

CAPNODES SUFFICIENS Walker.

1. Trinidad River, June, 1912 (Busck).

CAPNODES MELIS Schaus.

1. Trinidad River, June, 1912 (Busck).

CAPNODES PH^DRA Schaus.

1. Corozal, Canal Zone, November, 1912 (C. P. Crafts).

CAPNODES MUNDICOLA Walker.

2. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 (Busck).
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CAPNODES TYROE Schaus.

1. Taboga Island, August, 1911 (Busck).

CAPNODES PALLIFASCIENS Walker.

1. Trinidad River, March, 1912 (Busck).

CAPNODES ANTHEA Schaus.

3. Trinidad River, March and June, 1912 (Busck) ; Taboga Island,

June, 1911 (Busck).

CAPNODES ALCINOE Druce.

1. LaChorrera, May, 1912 (Busck).

DAGASSA MARGINATA Warren.

4. Porto BeUo, February, 1911 (Busck); Cabuna, May, 1911

(Busck); Trmidad River, June, 1912 (Busck).

DAGASSA CURVrLINEA Druce.

1. Porto Bello, February, 1911 (Busck).

DAGASSA CROCEICEPS Walker.

10. La Chorrera, May, 1912 (Busck); Trinidad River, March,

1912 (Busck).

SELENIS SUERO Cramer.

3. Cabuna, May, 1911 (Busck).

SELENIS SUEROIDES Guenee.

1. Cabima, May, 1911 (Busck).

SELENIS HERMELINA Guenee.

4. La Chorrera, May, 1912 (Busck); Ti'inidad River, June, 1912

(Busck).

EPHYRODES BIPUNCTATA Walker.

2. Porto Bello, April, 1912 (Busck); Taboga Island, June, 1911

(Busck).

HYPOGRAMMA DAMONA Cramer.

2. Paraiso, Canal Zone, January, 1911 (Busck).

BARYDLA. JAPETA Cramer.

1. Trinidad River, June, 1912 (Busck).

SAFIA MINTA Schaus.

1. La Chorrera, May, 1912 (Busck).

AZATHA MARCELLINA Cramer.

1. Cabima, May, 1911 (Busck).

ORSA FLAVA Schaus.

2. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck).

ARGIDIA RUFA Schaus.

1. Porto Bello, March, 1911 (Busck).

PARANYMPHA TOXEA Cramer.

3. Taboga Island, February, 1912 (Busck); Trinidad River,

March, 1912 (Busck); Cabima, May, 1911 (Busck).

PLACONLA. DEMERA Schaus.

1. Trmidad River, March, 1912 (Busck).

Schaus's type of this species is from Chiriqui, Panama.
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TRIAS LINEATA Druce.

6. Trinidad River, March, 1912 (Busck).

COXINA HADENOIDES Guenee.

1. Corozal, Canal Zone, April, 1911 (Busck).

TRIOMMATODES PADRINA Schaus.

1. La Chorrcra, May, 1912 (Busck).

BETUSA AMYNTA Cramer.

1. Alhajuelo, April, 1911 (Busck).

BRUGAS INFANS Guenee.

1. Trinidad River, March, 1912 (Busck).

PLUSIODES (?) LARONIA Druce.

1. La Chorrera, May, 1912 (Busck).

ARSACIODES RUFA Hampson.

4. Porto Bello, February, 1911 and April, 1912 (Busck); Corozal,

Canal Zone, March, 1911 (Busck); Trinidad River, March, 1912

(Busck).

OMMATOCHILA MUNDULA Zeller.

2. Paraiso, Canal Zone, February, 1911 (Busck); Corozal, Canal

Zone, July, 1912 (C. P. Crafts).

CELIPTERA GAMOTI Guenee.

,

1. Alhajuelo, April, 1911 (Busck).

PHURYS FLEXA Guenee.

1. Trinidad River, March, 1912 (Busck).

PHURYS IMMUNIS Guenee.

6. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck) and July, 1912 (J. Zetek).

Typical immunis comes from the Antilles. The present form has

the markings more distinct, less blurred, less brilliant, the sub-

terminal dots well relieved on an uniform dark gray ground, reni-

form well marked. It extends northward into Mexico.

POAPHILA PAUCULA Walker.

9. Taboga Island, February, 1912 (Busck); Porto Bello, April, 1911

(Busck); Cabima, May, 1911 (Busck).

POAPHILA IMMAinS Guenee.

2. Paraiso, Canal Zone, February, 1911 (Busck); Alliajuelo, April,

1911 (Busck).

Two females, probably referable here, but in poor condition.

REMIGIA LATIPES Guenfie.

3. Porto Bello, March 1911 (Busck); Tabernilla, Canal Zone, May,

1907 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

REMIGIA MARCIDA Guenfee.

2. Cabima, May, 1911 (Busck).
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REMIGIA DISSEVERANS Walker.

7. Paraiso, Canal Zone, February, 1911 (Biisck); Porto Bcllo,

March, 1912 (Busck); Corozal, Canal Zone, April, 1911 (Busck), and
July, 1912 (J. Zetek); Cabima, May, 1911 (Busck).

The specimens are somewhat grayer, but appear to agree specifi-

cally with a series from Santo Domingo, Cuba, and Jamaica, which I

consider to be Walker's disseverans. Apparently there are three dis-

tinct species here, latipes Guenee, ranging from Argentina to the

United States, including the West Indies; disseverans Walker, from
the Greater Antilles to Florida, Texas, Central America, and Panama;
and marcida Guenee, from Texas, Mexico to Panama. These three

species all occur hi the United States and have been regarded as varie-

ties of repanda Fabricius. This, however, comes from the Lesser
Antilles and can be distinguished at once from disseverans, which it

otherwise resembles, by the abundant dense yellow scaHng on the

imderside of the hind wings of the male. The larvae described by me
as latipes ^ should be referred to disseverans.

GONITIS EDETRIX Guen6e.

1. Corozal, Canal Zone, July, 1912 (C. P. Crafts).

ANOMIS EXACTA Hubner,

7. Trinidad River, March, 1912 (Busck); Tabernilla, Canal Zone,
May, 1907 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek and
C. P. Crafts).

ANOMIS (EDEMA Guenfie.

2. Trinidad River, March, 1912 (Busck).

ANOMIS INNOCUA Schaus.

2. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912
(C. P. Crafts).

Very small specimens, badly worn. If not referable here, it is a
new species, but the specimens are unfit to describe.

EtJLEPIDOTIS METALLIGERA Butler.

7. Porto Bello, February, 1911 (Busck); Cabima, May, 1911
(Busck).

EULEProOTIS HEMITHEA Druce.

2. Chiriqui (Schaus collection).

EULEPIDOTIS BOURGAULTI Bar.

5. Porto Bello, February, 1911 (Busck); La Chorrera, May, 1912
(Busck).

EULEPIDOTIS NORDUCA Schaus.

1. La Chorrera, April, 1912 (Busck).

EULEPIDOTIS JUNETTA. new species.

Bright brown, the apex of fore wing shading to ocher-brown; inner
Mne straight, obHque, metalhc leaden within, red-brown without;

1 Proc. U. S. Nat. Mus., vol. 23, 1901, p. 276.

34843°—Proc.N.M.vol.47—14 14
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mesial line gray, flexuous, curved a little on costa and marked with a

leaden bar; outer line straight, metallic leaden, edged with brown,

touching outer margin above tornus; terminal line straight, leaden,

placed before the margin. Hind wing with silvery blue curved patch

outwardly, followed by violet shadings to margin; a narrow faint

terminal line, placed as on fore wing. Expanse, 25 mm.
Cotypes.—Two specimens. No. 16438, U.S.N.M.; Tabernilla, Canal

Zone, May, 1907 (Busck).

EULEPIDOTIS JUNCIDA Guenee.

76. Porto Bello, March, 1911 (Busck); Cabima, May, 1911 (Busck);

Corozal, Canal Zone, July 1912 (C. P. Crafts, J. Zetck).

Both the liglit form juncida and the dark one mahis Guenee arc

present in the long series, with intergrades.

EULEPIDOTIS C(ERULEILINEA Walker.

8. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone,

March, 1911 (Busck); Trinidad River, March, 1912 (Busck).

EULEPIDOTIS MUSTELA Druce.

1. Porto Bello, February, 1911 (Busck).

EULEPIDOTIS EZRA Druce.

1. Porto Bello, March, 1911 (Busck).

EULEPIDOTIS AFFINIS Schaus.

1. Cabima, May, 1911 (Busck).

EULEPIDOTIS RECTIMARGO Guenee.

10. Porto Bello, February, 1911 (Busck).

EULEPIDOTIS ELECTA, new species.

Similar to rectimarcjo Guenee, but with the white margin of fore

wing very narrow or obsolete and with a large apical brown patch

on hmd wing. Hind wing largely or entirely shaded with ocher.

The specimens average slightly larger than rectimargo. Expanse,

34 mm.
j^ype,—^o. 16439, U.S.N.M.; selected from the 10 Porto Bello

specimens, in all 25 in series; Cuernavaca, Mexico, July, 1906 (W.

Schaus); Cordoba, Mexico (R. MuUer); Orizaba, Mexico, September,

1908 (R. Miiller); Mexico City, Mexico, June, 1906 (R. Miiller); Juan

Vinas, Costa Rica, May, 1906 CVV. Schaus); San Jose, Costa Rica,

October, 1906 (W. Schaus); Porto Bello, Panama, February, 1911

(A. Busck); Panama, May, 1907 (W. Schaus); Merida, Venezuela

(S. E. Briceno); Aroa, Venezuela (Schaus collection).

EULEPIDOTIS GUTTATA Felder and Rogenhofer.

18. Cabima, May, 1911 (Busck); Tabernilla, Canal Zone, May,

1907 (Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal

Zone, July, 1912 (J. Zetek, C. P. Crafts).

EULEPIDOTIS PERLATA GuenSe.

10. Paraiso, Canal Zone, February, 1911 (Busck); Tabernilla,

Canal Zone, May, 1907 (Busck); Trmidad River, March and June,

1912 (Busck).
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EULEPIDOTIS TESTACEICEPS Felder and Rogenhofer.

1. Tabernilla, Canal Zone, May, 1907 (Busck).

EULEPIDOTIS ALABASTARIA HUbner.

6. Paraiso, Canal Zone, January, 1911 (Busck): Porto Bello,

February, 1911 (Busck).

EULEPIDOTIS CAUDATA Herrlch-Schaflfer.

1. Trinidad River, June 1912 (Busck).

DYOMYX EGISTA Bar.

2. Porto Bello, March, 1912 (Busck); La Chorrera, May, 1912
(Busck).

DYOMYX CONSEQUENS Dyar.

1. Cliiriqui (Schaus collection).

DYOMYX INFERIOR Herrich-Schaffer.

1. Cabima, May, 1911 (Busck).

DYOMYX ORA Dyar.

1. Paraiso, Canal Zone, February, 1911 (Busck).

DYOPS? TELMELA Schans.

1. La Chorrera, May, 1912 (Busck).

BOLETOBIA RUGOSA, new species.

Sooty black; terminal space Ughter, but broadly tinted with pale

bro\^^lish; lines obscure, the outer denticulate, excurved over cell,

with white in the denticulations outwardly, similar on both wings.

Expanse, 15 mm.
Type.—Male No. 15922, U.S.N.M.; selected from a series of six;

Trinidad River, March, 1912 (Busck). Others from Cabima, May,
1911 (Busck); Alhajuclo, April, 1911 (Busck); Taboga Island, Feb-
ruary, 1912 (Busck).

Resembles B. marginalta Schaus, but is smaller, with much less of

the pale color on margin, and mesial line less broadly excurved. B.
turpis Schaus is larger and darker. B. tenebrosa Schaus is the near-
est, but seems different, being more uniformly colored and without
the distinct whitish sinuous line on the hind wing below shown in

rugosa.

PLYNTERIA FLORENS Schaus.

2. Cabima, May, 1911 (Busck); Truaidad River, June, 1912
(Busck).

PLYNTERIA COSTATA Schaus.

2. Cabima, May, 1911 (Busck).

PLYNTERIA CENTRIPONENS, new species.

Brown, not very dark; discal dots on both wings large and black;
lines slender, dark; inner curved; orbicular a point; outer Ime wavy,
excurved over cell; subterminal line a trace; costa dotted; a terminal
line broken at the vems. Hind wing with discal spot and outer line

like fore wing. Expanse, 16 mm.
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Type.—Female, No. 15923, U.S.N.M.; selected from a series of nine;

La Chorrera, May, 1912 (Busck). Others from Taboga Island, Feb-

ruary, 1912 (Busck); Porto Bello, April, 1912 (Busck); Corozal,

Canal Zone, April, 1911 (Busck) ; Trinidad River, June, 1912 (Busck).

PLYNTERIA MELANOPASA, new species.

Short and broad winged; black, scarcely irrorate, but enough so to

show the lines faintly darker, rather broad; inner curved, outer

excurved over cell; subtermined indicated by pale scales; costa with

pale dots; discal spot faintly yellowish, oblique. Hind wing with

dark discal dot and outer line, very faint. Expanse, 13 mm.
Type.—Male, No. 15924, U.S.N.M.; selected from a series of nine;

La Chorrera, May, 1912 (Busck); others from Taboga Island, Feb-

ruary, 1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck).

PLYNTERIA IRRESPONDENS, new species.

Dark brown, not black; costa touched with an ocherous tint to

beyond the outer Ime, dotted thence to apex; lines obscure, dark,

coarsely and slightly waved; discal marks reduced nearly to oblitera-

tion, a few white scales in reniform; a terminal dark line interrupted

by ocher points at ends of veins. Hind wing with discal dot, obscure

but marked by a few white scales; mesial line dark, angular.

Expanse, 16 mm.
Type.—Male, No. 15925, U.S.N.M.; selected from a series of sLx;

all males; Trinidad River, March, 1912 (Busck). One other from

Corozal, Canal Zone, June, 1912 (Busck).

Ostha nomion Schaus resembles this, but is browner, narrower

wmged, and without the costal pale shading.

PLYNTERIA MAISES, new species.

Smooth dark browni; a broad bright ocher band on costa to beyond

cell, where it widens; lines lost; a group of yellow scales for discal

spot on hhid wing. Palpi, vertex and anterior part of thorax mixed

with yellow scales. Beneath, costa of fore wing washed with yellow;

hind wing yellow, irrorated with brown; a broad terminal brown

band. Expanse, 15 mm.
Type.—^o. 15926, U.S.N.M.; Porto Bello, February, 1911 (Busck).

The specimen is badly broken, but the markmgs visible.

PLYNTERIA CONTENTA, new species.

Bronzy brown, like florens Schaus. Discal mark dark, obscure;

lines obliterated, visible only in oblique light; outer of fore wing

blackish, denticulate, scarcely excurved, without white edgings.

Line of hind wing bent at right angles in the middle; no termmal

dots. Expanse, 15 mm.
Type.—Fem&le No. 15927, U.S.N.M.; Trinidad River, June, 1912

(Busck).

Nearest to Jlorens; smaller and without any white scales.
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PLYNTERIA DILMIS, new species.

Wings trigonate, normal. Dark brown, lines pale, oclierous

tinted; inner nearly straight; outer coarsely wavy and excurved

somewhat over cell. Stigmata dark, the orbicular with a white

point, reniform with two, of wliich the upper is minute; very minute

ocher terminal dots. Hind wing similar; no discal dot, the mesial

line pale, curved. Expanse, 16 mm.
Type.—FemaXe, No. 15928, U.S.N.M.; Cabima, May, 1911 (Busck).

PLYNTEIOA EXTIRPENS, new species.

Somewhat round-winged like irrespondens or Jlorens. Brown-gray

with a violaceous cast; markings reduced, but the terminal dots of

both wmgs dark and heavy, narrowly cut by pale at the veins.

Discal marks dark, somewhat lunate; outer line of fore wing running

close m, narrowly excurved over discal mark; of hind wing similar.

Nothing visible in termmal field. Expanse, 14 mm.
Type.—Female, No. 15929, U.S.N.M.; Trinidad River, June, 1912

(Busck).

PLYNTERIA CORYPHATA, new species.

Similar to contriponens, but the wings more pointed at apex, the

discal dots mconspicuous ; lines slender, blackish, the subterminal

less distinct than m centriponens; orbicular a black dot; reniform on

both wings dusky, marked by white scales. Expanse, 14 mm.
Type.—Male, No. 15930, TJ.S.N.M.; selected from a series of four;

La Chorrera, May, 1912 (Busck). Others from Trmidad River,

March, 1912, and Taboga Island, February, 1912 (Busck).

PLYNTERIA UNIFACTA, new species.

Large, bronzy blackish, like costata, but less brown and without

the white subcostal line; lines dark as in costata, obscure. Hmd wing
with central line only shown; reniform with a few white scales; a pale

dash on costa opposite and tlu-ee before apex; minute white terminal

points as in costata. Expanse, 25 mm.
7^2?^.—Female, No. 15931, U.S.N.M.; Trinidad River, March, 1912

(Busck).

PLYNTERIA CONFORMENS, new species.

Dark brown with olive-yellow tmt, especially through median area

of both wings. Lines distinct, black; inner curved, irregular; outer

denticulate, excurved over cell, followed by white specks in the

incisures; reniform large, black, centered by white scales; terminal

black Ime cut by pale dots. Hmd wing with discal dot and outer

line as on fore wmg, the discal dot small. Expanse, 18 mm.
Type.—Female, No. 15932, U.S.N.M.; Trinidad River, March, 1912

(Busck).

Quite distinct from any of the forms before me, though of the same
general type.
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Subfamily HYPENIN"^:;.
RILESENA NELIASALIS Walker.

2. Porto Bcllo, February, 1911 (Busck).

RH^ffiSENA ZOUM, new species.

Aspect of neziila Schaus, but the male without the fovea m the disk

of hind wing. The outer Ime makes a smaller loop beyond the vertical

shade; subterminal Ime without white, etc.

Type.—Male, No. 15944, U.S.N.M.; selected from a series of nine,

Trinidad Kiver, June, 1912 (Busck) ; La Chorrera, May, 1912 (Busck);

also one from Zcnt District, Costa Rica, February, 1907 (W. Schaus),

this latter labeled as nezula.

RH^SENA DARCONIS Schaus.

2. Trmidad River, June, 1912 (Buock).

HOMOPYRALIS VIRIDIS Schaus.

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

HOMOPYRALIS ELONGATA Schaus.

1. Trinidad River, June, 1912 (Busck).

HOMOPYRALIS NIREUS Schaus.

1. Trinidad River, June, 1912 (Busck).

HOMOPYRALIS PRiEUSTALIS Hubner.

2. Trinidad River, March and June, 1912 (Busck).

METALECTRA PRffiCISALIS Hubner.

1. Cabima, May, 1911 (Busck)

METALECTRA PUNCTILINEA Walker.

2. Porto Bello, April, 1912 (Busck); La Chorrera, May, 1912

(Busck).

Two males in poor condition, apparently referable to this species.

METALECTRA CONTACTOIDES, new species.

Hind wing rounded, finely crenulate on the margin. Brown, rather

light and a little purplish. Fore wing black at base, the mner line

just beyond, fhie, obscure; orbicular a dot; reniform a quadrate patch,

crossed by the heavy mesial band, slightly incurved below; outer line

slender, black; subterminal crenulate, near margin; terminal line

crenulate and dotted. Hind wing with large discal patch, duplicated

below by heavy mesial line; outer line straight, rather heavy, obsolete

above cell; termen as on fore wing. Expanse, 24 mm. *

Type.—Hale, No. 15937, U.S.N.M.; Trinidad River, June, 1912

(Busck).

Resembles the North American M. contacta Walker.

METALECTRA MONOPAIS, new species.

Small; black mixed with whitish to a dark gray; discal marks of

both wdngs large, round, black; anal tuft of male ocher. Lines

black, indistinct, with whitish borders more distinct than the lines;

subtermmal Ime white, sinuous; terminal black dots with white

ones in the fringe. Hmd wing with mesial line without white edge.

Expanse, 15 mm.
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Type.—Male, No. 15938, U.S.N.M., selected from a series of six;

Trinidad River, March, 1912 (Busck). Others from Taboga Island,

February, 1912 (Busck); Porto Bello, February, 1911 (Busck); La

Chorrera, April, 1912 (Busck); Corozal, Canal Zone, July, 1912

(C. P. Crafts).

METALECTRA DIDYMA, new species.

Dark violaceous brown, somewhat irrorate, but on the whole

smooth; lines fine black, denticulate, with white specks in the hol-

lows on both wings. Fore wing blackish shaded at base; orbicular

a poiut; reniform small, followed by a white patch; subterminal

line obsolete. Hind wing with small black discal dot, crossed by a

straight black shade to inner margin; a marginal crenulate black

line on both wings. Expanse, 14 mm.
Type—Mole, No. 15937, U.S.N.M.; Trinidad River, March, 1912

(Busck).

Palpi upturned, fringed with scales in front, the third joint round,

small, almost spherical.

METALECTRA MOCHTHEROS, new species.

Like didijma in color and markings, but nearly twice the size;

palpi oblique, smoothly scaled, the third joint long and pointed.

Wliite discal spot of fore wing smaller than in didyma. Hind wing

with mesial black band slight. No dark shading at base of wings,

the general tone rather lighter. Expanse, 22 mm.
Type.—Male, No. 15940, U.S.N.M.; La Chorrera, May, 1912

(Busck).

METALECTRA TRISTIGMA, new species.

Palpi oblique, second joint with hairs on upper side, third long,

acute. Ground color of fore wmg whitish, shaded with violaceous

gray; inner line marked by a triangle on costa; a large, round black

spot just above the inner margin; mesial violaceous shade twice

waved, shaded outwardly; outer line obscure, in whitish; an apex

violaceous gray; a black triangular spot near middle of margin and a

small one above tornus ; margin darker violaceous shaded with whitish

subterminal line; terminal line fine, black, crenulate on both wings.

Expanse, 20 mm.
Type.—Male, No. 15941, U.S.N.M.; Trinidad River, March,

1912 (Busck).

METALECTRA PARALAPPA, new species.

Resembles Homopyralis lappa Druce. Purplish ground of wings

less dense, more irrorate with whitish; inner line with only a narrow

black costal patch, not the lower markings; subapical patch truncate

apically, not semicircular; discal mark black, narrow, nearly broken.

Hind wing with large somewhat comma-shaped discal bar. No black

patches on central line. Expanse, 26 mm.
Ti/pt.—Female, No. 15942, U.S.N.M.; Cabima, May, 1911 (Busck.)
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METALECTRA DIVERSATA, new species.

Ground color light reddish gray, washed with dark purple shades.

On the fore wing the shade covers the lower half of base and space

from mesial to outer lines and runs out centrally to margin. On hind

wing it covers all but the narrow base of wing. Lines slender, dark,

wavy; inner line crossing the punctiform orbicular ; mesial line across

the narrow reniform; outer excurved above; subterminal line a dark

even-shaded band. Hind wing with inner line at edge of the pale

area; outer line denticulate, obscured in the dark color. Black

terminal crenulate lines on both wings. Expanse, 19 mm.
Type.—Male, No. 15943, U.S.N.M.; Corozal, Canal Zone, April,

1911 (Busck). Also a female from the same place, June, 1912

(Busck).

MULELOCHA BILUNULALIS Walker.

1. La Chorrera, May, 1912 (Busck).

MULELOCHA CELITA Schaus.

1. La Chorrera, May, 1912 (Busck).

MULELOCHA CALLIGRAMMA HUbner.

1. Corozal, Canal Zone, March, 1911 (Pusck).

MULELOCHA AGNA Druce.

1. Corozal, Canal Zone, August, 1912 (C. P. Crafts).

MULELOCHA SUBNIGRA Schaus.

5. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, June, 1912 (Busck).

BANL\NA VELUTA Schaus.

1. Trmidad River, March, 1912 (Busck).

BANLANA POHLI Felder.

1. Paraiso, Canal Zone, February, 1911 (Busck).

BANLANA PROJICIENS Butler.

3. Taboga Island, February, 1912 (Busck); Cabima, May, 1911

(Busck); Alhajuelo, April, 1911 (Busck).

BANIANA TINCTICOLLIS Walker.

1. Trinidad River, June, 1912 (Busck).

BANIANA PHRUXUS Schaus.

1. La Chorrera, May, 1912 (Busck).

PHARGA ANDACA Druce.

1. Cabmia, May, 1911 (Busck).

PHARGA ABSORPTALIS Walker.

2. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912

(Busck).

HERMINIODES CONCATENALIS Walker.

2. La Chorrera, May, 1912 (Busck).

HERMINIODES INSULSA Dognin.

1. Trinidad River, March, 1912 (Busck).

HERMINIODES ATRISIGNATA Walker.

1. La Chorrera, May, 1912 (Busck).
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HERMINIODES LATRIS Schaus(?).

3. U Chorrera, May, 1912 (Biisck).

The si>eciinens (male and female) are near the female type of latris,

but not identical.

HERMINIODES l,ONGISTRIATA Schaus.

3. LaChorrera, May, 1912 (Busck).

PTERHEMIA EXCISSJ^ Schaus.

1. Cabima, May^ 1911 (Busck).

ANOBA TRIGONOIDES Walker.

1. Taboga Island, June, 1912 (Busck).

POESULA TINCTICOLLIS Walkei.

2. Cabmia, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

TRAUAXA LUA Druce.

4. Taboga Island, February, 1912 (Busck); La Chorrera, May,
1912 (Busck).

POGOPUS, new genus.

Proboscis well developed; palpi porrect, extending about the length

of the head in the male, fringed with long hair beneath to the tip, in

the female the second joint thickened with scales, the thu'd long,

smooth ; front smooth ; eyes large, round ; antennse of male with bristles

and cilia, of female with the bristles somewhat smaller; abdomen with

a small tuft at base; metathorax with small high posterior crest; tibiae

of male with abundant long hair, of female with slight hair without.

Fore wing with apex slightly produced, square; areole present, vein

7 from its apex, 8-9 long-stalked, 10 from upper side of aerole. Hind
wing with vein 5 strong, from well below middle of discoceUulars

;

3-4 shortly stalked.

Type of the genus.—Pogopus midochroma, new species.

POGOPUS MICTOCHROMA, new species.

Ocher-brown, mixed with mottlings of lighter ocher, shaded and
lined with dark brown. A dot at base; inner line straight across

wing, coarsely waved; outer line excurved over cell, wavy below; a

brown shade in upper haK of median space, often absent; orbicular

a black dot; reniform a white speck; subterminal shade irregular,

inbent opposite cell, edged without with ocherous; margin dark-

shaded. Hind wing blackish fuscous. Expanse, male 29 mm., female

25 mm.
Type.—Male, selected from three males, 15 females, No. 16440,

U.S.N.M.; Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Trmidad River, June, 1912 (Busck).

A rather large frail species, lookhig like Poena, but with squarer,

broader wings.

POENA PORRECTALIS Guenee.

10. Porto Bello, April, 1912 (Busck); La Chorrera, May, 1912

(Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek and C. P. Crafts).
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LEPTOCTENISTA DUBIA Warren.

7. Trinidad River, March, 1912 (Biisck); Alhajiielo, April, 1911

(Biisck); Cabima, May, 1911 (Busck); La Chorrera, Maj, 1912

(Busck).

Three males appear typical; the four others (2 males and 2 females)

are darker, less distinctly marked, and may not be the same.

LEPTOCTENISTA sp,

4. La Chorrera, May, 1912 (Busck); Trinidad Kiver, June, 1912

(Busck).

Smaller and lighter than L. duhia, the femaZe with much ocher at

base of hind wing. Possibly another species, but it seems unsafe to

name it.

GALANDA FUNEREA Warren.

3. Trmidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck).

All in poor condition, as is likevose my smgle named specunen (from

Costa Rica, identified by Schaus). This seems extremely close to

Leptodenista duhia, and possibly is that species. The material is too

poor for certamty.

REJECTARIA PHARUSALIS Walker.

1. Paraiso, Canal Zone, February, 1911 (Busck).

SCOPIFERA NIACISALIS Walker.

2. Porto Bello, March, 1911, and April, 1912 (Busck).

MELINA mRTIPALPIS Walker.

3. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 (Busck); La Chorrera, May, 1912 (Busck).

PTEROPRISTA ALBEPUNCTALIS Druce.

5. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911

(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June,

1912 (Busck).

M^RODES COLOMBALIS Guenee.

1. Cabima, May, 1911 (Busck).

ATOPOMORPHA SINGULARIS Warren.

1. Porto Bello, May, 1912 (Busck).

MASTIGOPHORUS LYSIZONA Druce.

5. Trinidad River, March, 1912 (Busck) ; Porto Bello, February,

1911 and April, 1912 (Busck); Corozal, Canal Zone, July, 1912 (C. P.

Crafts).

MEGACHYTA PRIASSALIS Walker.

24. PortoBello, February, 1911 (Busck); Taboga Island, February,

1912 (Busck); Trmidad River, March,. 1912 (Busck); Cabima, May,

1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (C. P. Crafts).

BLEPTINA CARADRINALIS Guenee.

37. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, June, 1912 (Busck); Corozal, Canal Zone, June, 1912

(Busck), and July, 1912 (J. Zetek, C. P. Crafts).



NO. 2050. LEPIDOPTERA OF THE PANAMA CANAL ZONE—DYAR. 219

The series runs smaller than one from the United States before me
and has more tendency to have black points before the subterminal

line, but seems inseparable specifically.

PALTHIS SUBMARGINATA Schaus.

2. Trmidad River, March and June, 1912 (Busck); La Chorrera,

May, 1912 (Busck).

PALTHIS INCURIOSA, new species.

Similar to P. suhmarginalis Schaus, but smaller, bro\vner, the mid-

dle line of fore wing strongly bent as well as the outer Ime, Hind

wing stained with dark browii on middle of outer margm, the lines

normal, not crowded toward the margin in the female. Male with

the middle legs not modified, smooth, tibiae with one long and one

short end spurs. Expanse, male, 15 mm.; female, 18-21 mm.
Cotypes.—One male, two females, No. 15945, U.S.N.M.; Corozal,

Canal Zone, July, 1912 (J. Zetek), male; (C. P. Crafts) female; Trini-

dad River, March, 1912 (Busck), female.

HYPENA LEUCTRA Dnice.

2. Cabima, May, 1911 (Busck); Trinidad River, March, 1912

(Busck).

HYPENA PACIFICA Walker.

6. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts).

COLA, new genus.

Fore wings with veins 7-10 stalked, 11 from cell; hind wing with

3-4 shortly stalked, 5 very sHghtly depressed at base; frons without

prominence; thorax and abdomen without crests; proboscis rather

weak but distinct; palpi obHque, the second jomt long, blade-like,

compressed, fringed with scales above, the third long, pointed.

T^jpe of the genus.— Cola nobis, new species.

COLA NABIS, new species.

Fore wing dark brown, densely powdered over an ocherous ground;

outer margin, centrally darker shaded; two minute black dots in cell;

outer Ime slender, dark, with slight pale outer edge, straight, bent at

right angles in its upper third. Hind wing blackish fuscous. Ex-

panse, 12 mm.
Cotypes.—Two specimens, No. 15896, U.S.N.M., selected from a

series of thirteen; Porto Bello, February, 1911 (Busck); Corozal,

Canal Zone, AprU, 1911 (Busck); Cabima, May, 1911 (Busck); La
Chorrera, May, 1912 (Busck).

HOPOTHIA, new genus.

Frons without prominence; tongue well developed; palpi upturned,

second joint slightly thickened with scales in front, third smooth,

rather long; vestiture scaly; abdomen without crests. Fore wmg
with veins 2-3 shortly stalked, running close together, 4-5 arising
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close together and divergent near margin, veins 2-5 thickened on

thoir basal three-fourths, 6 below angle of cell, 7-10 stalked, 7 arismg

before 9, 11 from cell, free, straight. Hind wing with 3-4 from

angle of cell, 5 below middle of cross-vein, 6-7 from apex of cell, 8

anastomosing with cell nearly to middle.

Type of the genus.—HopotJiia histigma, new species.

HOPOXmA mSTIGMA, new species.

Fore wing light carneoiis brown, with a few scattered irrorations or

groups of scales of dark brown; a small rounded dark brown spot on

middle of costa. Hind wing pale fuscous, irrorated with scattered

single dark brown scales. Expanse, 13 mm.
Cotypes.—Two males. No. 15906, U.S.N.M.; Taboga Island, Febru-

ary, 1912 (Busck); La Chorrera, May, 1912 (Busck).

CRAMBOPHILIA, new genus.

Fore wing with veins 7-10 stalked, 11 from the cell, free. Hind
wing with 3-4 shortly stalked, 8 anastomosing with the cell near base

only, 4 sUghtly depressed at base. Frons without prominence;

thorax and abdomen without crests; proboscis moderately well devel-

oped; palpi upturned, the second joint reaching vertex with slight

fringe of scales in front, third short, blunt, smooth.

Type of the genus.—Cramhophilia majorcula, new species.

CRAMBOPHILIA MAJORCULA, new species.

Fore wing long, the margins subparallel, sordid brownish gray,

becoming brown on the margin, the irrorations denser; base of costa

dark brown; a row of terminal brown dots continued around apex; a

group of brown scales for discal dot and scattered others representing

the outer Hue, bent outward beyond cell. Hind wing dark fuscous.

Expanse, 10-11 mm.
Cotypes.—TYvcee. specimens. No. 15902, U.S.N.M.; Porto Bello, Feb-

ruary, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Cabima, May,

1911 (Busck).

CRAMBOPHILIA MINORCULA, new species.

Fore wmg straw color; a broad ocher shade in center of wing, not

reacliing costa; terminal brown dots continued around apex and two

more near middle of costa; scattered brown irrorations in and below

cell and some scales representing the outer line. Hind wing faintly

irrorated with brown, shaded with ocher in cell. Expanse, 9.5 mm.
Cotypes.—Four specimens. No. 15903 U.S.N.M.; Corozal, Canal

Zone, March, 1911 (Busck); Alhajuelo, April, 1911 (Busck); La
Chorrera, May, 1912 (Busck).

TINEOCEPHALA, new genus.

Fore wing with veins 7-10 stalked, 11 free; hind wing with 3-4

stalked, 8 anastomosing with the cell near base only; frons without
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prominence; thorax and abdomen without crests; proboscis moder-

ately well developed. Palpi upturned, the second joint long with

frmge of scales on front side, third joint long, pointed, naked. Scales

of head long and abundant, curving smoothly over to join those

of thorax.

Type of the genus.— TineocepJiala judis, new species.

TINEOCEPHALA JUDIS, new species.

Fore wing long, narrow, the margins subparallel; sordid ocherous,

dusted with gray, the margin and fringe shaded with this color; a

minute distinct black discal spot; costa black at base, with alternatmg

dark and pale specks outwardly; outer line obsolescent, dark, pow-

dery, forming a right angle in its upper third. Hmd wmg sordid

whitish, darker on the margm. Expanse, 12 mm.
Cotypes.—Four specimens. No. 15901, U.S.N.M.; La Chorrera,

May, 1912 (Busck).

Family LASIOCAMPID.E.

PRORIFRONS CASTULLUX, new species.

Blackish brown; lines indistinct, straight, pale, four, slender,

whitish, all converging slightly on inner margin and a little bent on

costa; discal dot a minute white speck; subterminal line wavy,

macular, pale, obsolescent; two small black specks above tornus.

Hmd wing with pale straight mesial shade and outer curved one.

Expanse, 80 mm.
Cotypes.—Two males, No. 15946, U.S.N.M.; Cabima, May, 1911,

(Busck); La Chorrera, May, 1912 (Busck).

Similar to P. quadrilineta Barnes and McDunnough, but darker,

larger, the lines less convergent, the markings less distinct. Appar-

ently a derivative of P. peruviana Druce, but the markings much less

distinct.

PRORIFRONS ANTONIA Schaus.

2. Cabima, May, 1911 (Busck) ; La Chorrera, May, 1912 (Busck).

TOLYPE NANA Druce.

6. Trinidad River* March and Juno, 1912 (Busck) ; Alhajuelo, April,

1911 (Busck); La Chorrera, May, 1912 (Busck).

TOLYPE MEXICANA Herricli-Schafier.

1. La Chorrera, May, 1912 (Busck).

A female, the median lines strongly approximated.

TOLYPE TARUDA Schaus.

1. Porto Bello, February, 1911 (Busck).

TOLYPE SYNCECURA Dyar.

2. Empire, Canal Zone (D. D. Gaillard).

Bred from a pod-shaped communal nest pendant from a branch.

ARTACE PUNCTISTRIGA Walker,

2. Porto Bello, March ,1911 (Busck); Cabima, May, 1911 (Busck).
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CLAPHE MARIA Schaus.

1. Paraiso, Canal Zone, February, 1911 (Busck).

CLAPHE MELANCHOLICA Butler.

1 Trinidad River, March, 1912 (Busck).

CLAPHE CARAMINA Schaus.

1. Alhajuelo, April, 1911 (Busck).

CLAPHE SUBMARGINALIS Walker.

3. Trinidad lliver, March, 1912 (Busck).

CLAPHE SOBRINA Schaus.

1. Corozal, Canal Zone, April, 1912 (Busck).

CLAPHE CHARAX Drace.

1. Trinidad River, March, 1912 (Busck).

CLAPHE DISCORICA, new species.

Brown, the basal space suffused with black; median lines slender,

black, approximate, wavy, parallel, inclosing a narrow whitish median
space and large oval discal black spot; Imes duplicated, the mner by a

waved shaded Ime within, the outer by a narrow line without; sub-

terminal Ime waved, famt, shaded, submacular; terminal pale dots

preceded by a dusky line. Hind wing with costo-apical quadrate

white patch and mesial straight dark line. Expanse, 25 mm.
TyiM.—Mede No. 15947, U.S.N.M.; Taboga Island, February, 1912

(Busck).

Near C. ohtusa Herrich-Schaffer, but the median space narrower

and whiter, the Imes more distinct and strongly duplicated.

CLAPHE VITTABUNDA, new species.

Thorax and inner margm of fore wing violet-brown; the rest of the

wing clay-brown, irrorated with red-brown, formmg four lines of

strigae on outer half; dark area along imier margin occupies the base,

becomes narrow centrally and widens to a quadrate patch on tornus.

Hind wmg reddish brown suffused, showmg only clay-colored incep-

tions of wavy lines on costa. Expanse, 36 mm.
Ty2)e.—M.a\e No. 15948, U.S.N.M.; Cabuna, May, 1911 (Busck).

Colors of C. mama Schaus from Brazil, but with pattern and size

of C. laifikesteri Schaus from Costa Rica. •

OCHA LIBNITES Druce.

1. Porto Bello, February, 1911 (Busck).

Family LIPARIDtE.
CAVIRLA. TIBIALIS Walker.

4. Corozal, Canal Zone, March, 1911 (Busck); Alhajuelo, April,

1911 (Busck).

Provisionally listed under this name. Tlie three from Corozal have
the fore wing shaded with brown, especially over disk. The one from
Alhajuelo is all white. There may be two species represented, both
distinct from tibialis, but the condition of the material is too poor to

make the specimens into types.
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MANTRUDA CHIRONOMUS Dyar.

1. Trinidad River, March, 1912 (Busck).

Pale brown, rather than the chocolate brown of typical cJiironomus

from the Guianas, but with the same markings.

MANTRUDA ERRATICA Schaus.

2. Trinidad River, March, 1912 (Busck).

TROCHUDA PURA Walker.

1. Porto Bello, April, 1912 (Busck).

PACHYPLASTIS APICALIS Felder.

1. Trinidad River, March, 1912 (Busck).

Family NOTODONTIDiE.

CALLEDEMA MARMOREA Butler,

3. Trmidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

CALLEDEMA JOCASTA Schaus.

1. La Chorrera, May, 1912 (Busck).

MARTHULA RUFESCENS Schaus.

4. Trmidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Porto Bello, April, 1912

(Busck).

PHEDOSIA TURBIDA Moschler.

1. Paraiso, Canal Zone, February, 1911 (Busck).

Proelymiotis apicenotata Dognin^ is a synonym of this.

NYSTALEA PLUMIPES Schaus.

6. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck).

NYSTALEA NYSEUS Cramer.

1. Trinidad River, March, 1912 (Busck).

NYSTALEA LOPHOCERA, new species.

Male antennae with bristles and cilia, the apical third thickened,

curved and bearing rufous hair, tips simple. Wmgs narrow, the costa

expanded near base. Pattern of markmgs of guttulana Schaus,

pluraipes Schaus, and for/ex Dognin, gray with blotches of green;

basal area brown shaded on costa; a row of black dots in the cell and

blackish blotches on inner margin; inner Ime distinct, double excurved

m cell, slightly dentate; outer line obsolete, very faintly indicated in

brown; a minute black discal dot and some blotches in submedian

space; a blackish subapical band on costa; subterminal line black,

slender, a little irregular only, sharply drawn in below vein 2. Hind
wing grayish brown, paler just at base. Legs with long hairs. Abdo-
men without lateral tufts. Expanse, 44 mm.

Cotypes.—Two males. No, 15949, U.S,N,M.; Trinidad River,

March, 1912 (Busck).

» Ann. Ent. Soc. Belg., vol. 53, 1909, p. 75.
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LYSANA PLUSIANA Schaus.

1. Trinidad River, March, 1912 (Busck).

PENTOBOSA XYLINOIDES Walker.

3. Paraiso, Canal Zone, Januarj^, 1911 (Busck); Trinidad River,

June, 1912 (Busck).

ELYRUOTIS PURPURASCENS Butler.

1. Trinidad River, June, 1912 (Busck).

ERAGISA GARLEPPI Druce.

2. Cabinia, May, 1911 (Busck).

E. sabulosa Schaus is a synonym of this.

CRINODES STRIOLATA Schaus.

1. Cabima, May, 1911 (Busck).

CRINODES RITSEM.E Butler.

1. Paraiso, Canal Zone, June, 1911 (Busck).

LIRIMIRIS TRimCATA Herrich-SchafEer.

2. La Chorrera, May, 1912 (Busck).

LEPASTA MIXTA Moschler.

1. Cabima, May, 1911 (Busck).

DIDUGUA ARGENTILINEA Druce.

1. Corozal, Canal Zone, July, 1912 (J. Zetek).

BETOLA AROATA Schaus.

1. Cabima, May, 1911 (Busck).

The true aroata has the hmd wings of the male narrowly nearly

pure white.^

DRUGERA MORONA Druce.

3. Cabima, May, 1911 (Busck); La Cliorrera, May, 1912 (Busck).

CERURA RARATA Walker.

1. Trinidad River, May, 1911 (Busck).

CERURA LAQUEATA Schaus.

2. Cabima, May, 1911 (Busck); Trmidad River, June, 1912

(Busck).

CERURA LANCEA Schaus.

4. Cabima, May, 1911 (Busck).

CERURA DANDON Druce.

1. Trinidad River, May, 1911 (Busck).

1 Two other species were confused with aroata in the collection. They may be designated as follows:

BETOLA DENSISSIMA, new species.

Male antennEB bipectinate on basal half. Fore wing with the markings finer and more densely crowded

than in aroata, the costa not darkly shaded; pale subcostomedial area not contrasted, without a distinct,

pale ray to apex; central ray at vein 5 divided by a double lirown streak. Hmd wing fuscous tinged,

especially on the veins, inner margin, and terminally. Expanse, 43 mm.
Cotypes.— ¥ouT males, No. 159o0, U.S.N.M.; St. Jean, Maroni River, French Guiana, May, 1904 (W.

Schaus); Geldersland, Surinam River, Dutch Guiana (W. Schaus); Omai, British Guiana (W. Schaus).

BETOLA APOSTATICA, new species.

Male antemuc sul )serrate and fasciculate. Fore wing with the markings coarse, broad, and open; central

clay-colored area running from base to apex as in aroata, washed with red-brown, not olive as in aroata;

no pale ray at apex; ray at vein 5 reduced to a streak with an angled mark above. Hind wing fuscous

tinged, especially on inner and outer margins; vems dark. Expanse, 45 mm.
Cotypes.—¥ouT males. No. 15951, U.S.N.M.; Rio Potaro, British Guiana (W. J. Kaye); Omai, British

Guiana (W. Schaus); St. Jean, Maroni River, French Guiana, July, 1904 (W. Schaus).
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HETEROCAMPA NOTABILIS Schaus.

1. Paraiso, Canal Zone, January, 1911 (Busck).

HETEROCAMPA L^CA Schaus.

1. La Chorrera, May, 1912 (Busck).

HETEROCAMPA PUNCTATA Druce.

2. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

June, 1912 (Busck).

HETEROCAMPA TUNA Schaus.

3. Paraiso, Canal Zone, January and February, 1911 (Busck);

Porto Bello, April, 1912 (Busck).

The Porto Bello specimen is a male, agreeing with the type from

Colombia, but small. The two females from Paraiso are darkly

suffused, showing only a trace of the mesial hght marking; but as

the female of tuna was heretofore unknown, tliis may be the normal

marking of that sex.

HETEROCAMPA VIRIDESCENS Walker.

1. Cabima, May, 1911 (Busck).

HETEROCAMPA LOPODITES, new species.

Blacldsh and brown, a Uttle green tinted especially along costa.

Inner line white, angular, showing a sharp zigzag next to inner

margm, within which is a basal ocherous ray, edged with black below;

discal mark brown with reddish field; outer line geminate, reddish

filled, becoming white above inner margin; subterminal spots black.

Hind wmg with costal edge gray, crossed by a waved pale Hne; discal

area more or less pale; fuscous shaded with linear terminal line.

Expanse, 33-37 mm.
.
Cotypes. Three males. No. 15952, U.S.N.M.; Paraiso, Canal Zone,

Panama, January, 1911 (A. Busck); Tuis, Costa Kica, June, 1907

(W. Schaus); Sixola River, Costa Rica, March, 1907 (W. Schaus).

Allied to H. proha Schaus, less green and with distinctive markings
on inner margin. IVIr. Schaus did not make a positive determination

of this species. He evidently recognized it as distinct, but did not

msh to describe it.

MASCHANE ERRATIPENNIS Walker.

1. Alhajuelo, April, 1911 (Busck).

RHUDA FOCULA Cramer.

1. Cabima, May, 1911 (Busck).

MALOCAMPA MATRALIS Schaus.

1. Corozal, Canal Zone, April, 1911 (Busck).

BLERA TENUIS Schaus,

1. Trinidad River, March, 1912 (Busck).

RIFARGIA DISTINGUENDA Walker.

22. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Alhajuelo, April, 1911 (Busck).

34843°—Proc.N.M.vol.47—14 15
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RIFARGIA MYCONOS Schaus.

5. Paraiso, Canal Zone, January and February, 1911 (Busck);

Porto Bello, February, 1911 (Busck); Trinidad River, March, 1912

(Busck).

RIFARGIA PRESBYTICA, new species.

Light gray; at base of fore wing a curved black streak stained

with brown from base to inner margin at inner line; inner line double,

curved, dentate, cutting off a dark gray-filled blotch on costa; reni-

form constricted, with an inner appendage above; outer line double,

stained with brown, lunulate, followed by a row of round black

blotches, encircled by gray and clouded without the hne from costa

subapically and approxunate to outer line below; subterminal hnear,

black, dislocated into segments above and projected on the veins

below. Hind wing whitish at base, dark fuscous without; fringe

white. Expanse, 42 mm.
Cotypes.—Thiee females, No. 15953, U.S.N.M.; Taboga Island,

Panama, February, 1912 (A, Busck); Sixola River, Costa Rica,

August, 1907 (W. Schaus).

Closely allied to R. prxrupta Dognin from French Guiana, which,

however, lacks the basal arc and has the liind wing less whitish at

base. The Sixola River specimen is marked "-B. condita Schs.

fide B. M." but I can not associate it with the male type of condita, of

which we have no female. The Tuis specimen is marked "myconos

Schs. 9 " but the type of myconos from Peru is a female and clearly

distinct.

NAVARCOSTES LIMNATIS Schaus.

1. Cabima, May, 1911 (Busck).

NAPREPA CYLLOTA Druce.

1. Cabuna, May, 1911 (Busck).

NAPREPA FLEXIFERA Schaus.

2. La Chorrera, May, 1912 (Busck).

NAPREPA PULCHERIA Druce.

1. Cabuna, May, 1911 (Busck).

HEMICERAS FLAVESCENS Schaus.

1. Porto Bello, February, 1911 (Busck).

HEMICERAS OLEAGINA Dognin.

1. Porto Bello, February, 1911 (Busck).

HEMICERAS PLANA Butler.

1. Cabuna, May, 1911 (Busck).

HEMICERAS VECINA Schaus.

1. Porto BeUo, March, 1911 (Busck).

HEMICERAS CLARKI Schaus.

1. Cabima, May, 1911 (Busck).

The type of clarH is a male with large black discal spots. The

present specimen agrees, but the discal spots are smaller and more
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approximate. Not so small, however, as in the female cl-arH labeled

by Mr. Schaus.

HEMICERAS COREMA Schaus.

1. La Chorrera, May, 1912 (Biisck).

HEMICERAS DEORNATA Walker.

2. Cabmia, May, 1911 (Busck); La Chorrera, May, 1912 (Biisck).

HEMICERAS RUFESCENS Walker.

3. Cabmia, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

HEMICERAS EVANESCENS Dyar.

1. Tabernilla, Canal Zone, May, 1907 (Busck), the female type.

HEMICERAS INDISTANS Guenee.

1. Trinidad River, March, 1912 (Busck).

APOLA DIVISA Walker.

1. Cabima, May, 1911 (Busck).

CmLARA MONETA Felder.

1. La Chorrera, May, 1912 (Busck).

ANTiEA LICORMAS Cramer.

1. La Chorrera, May, 1912 (Busck).

ANTiEA JUTURNA Cramer.

1. Trinidad River, March, 1912 (Busck).

APATELODES LAPITHA Druce.

2. Trinidad River, March, 1912 (Busck); ]^a Chorrera, May, 1912

(Busck).

OLCECLOSTERA AMORIA Druce.

1. Alhajuelo, April, 1911 (Busck).

ZANOLA VERAGO Cramer.

2. Corozal, Canal Zone, Marcli, 1911 (Busck) > Trinidad River,

June, 1912 (Busck).

TAMPHANA MARMOREA Schaus.

1. Trinidad River, March, 1912 (Busck).

CARTHARA SURYNORTA Schaus.

2. Porto Bello, March, 1911 (Busck); La Chorrera, May, 1912

(Busck).

ROSEMA DEOLIS Cramer.

1. Trinidad River, March, 1912 (Busck).

ROSEMA ACIRITES Druce.

2. La Chorrera, May, 1912 (Busck).

ROSEMA FULVIPENNIS Butler.

1. Cabima, May, 1911 (Busck).

Very close to R. marona Schaus, which has small discal spots,

lacking here. R. falcata Schaus from Bolivia ^ is also alhed but
larger, with the wings more pointed. Druce has duplicated the

name Rosema falcata,'^ and his species, if different, will have to be
renamed.

1 Proc. U. S. Nat. Mus., vol. 29, 1905, p. 294.

2 Ann. Mag. Nat. Hist. (8), vol. 7, IQU, p. 292.
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FamUy BOMBYCID.E.

COLLA C<ELESTIS Schaus.

1. Triiiidad River, March, 1912.

FamUy GEOMETRID^.

Subfamily HYlDRIOMlEnSTIN.^.

HAMMAPTERA COLUMBARIA Dognin.

2. I.a Chorrcra, May, 1912 (Busck); Trinidad River, March, 1912

(Busck).

HAMMAPTERA MINNIPENNA, new species.

Fore wing green (faded to ocher); costa narrowly black; subbasal

line slender, arcuate, followed by a broad green (ocher) space; inner

line a broad band of blackish; outer line slender, crenulate, with

inward points on the veins, the median space partly divided with

blackish; subtenninal line famt, shaded over the subterminal space,

sharp and denticulate without; terminal space naiTow, clear. Hind

wing dark fuscous gray, fringes whitish. Expanse, 17-19 mm.
GotyiJes.—Two females. No. 16954, U.S.N.M.; Trinidad River,

March, 1912 (Busck); Alhajuelo, April, 1911 (Busck).

DYSPTERIS TRIFILARLA Walker.

1. Trmidad River, March, 1912 (Busck).

DYSPTERIS AMATA Cramer.

4. Truiidad River, March, 1912 (Busck); Taboga Island, February,

1912 (Busck).

LEPTIDULE ANTITHESIS, new species.

Entnely reddish ocher; the male with a large patch of raised ocher

scales on underside of fore wdng from lower part of ceU and origin of

vein 3 over vem 1 ; a similar patch on upper side of hind wing (cover-

ing the fii'st when the mngs are closed) from subcostal vein to lower

edge of cell. Antennae blackish. Expanse, male, 28 mm.; female,

22-30 mm.
Cotypes.—Usih and female. No. 15955, U.S.N.M.; the female

selected from a series of 19, La Chorrera, May, 1912 (Busck); others

from Cabima, May, 1911 (Busck).

DOCHEPHORA FUMOSA Warren.

2. Cabima, May, 1911 (Busck).

TACHYPHYLE OLEASTER Schaus.

1. La Chorrera, May, 1912 (Busck).

TACHYPHYLE MAIESTER, new species.

Fore wing rather strongly falcate; dark gi-een, the apex red-brown,

the extreme costa and tip black; some blackish freckles along costal

half; discal dot rounded, purplish; outer line only present, broad,

purplish over white, joining the costa near apex. Hind wing long
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drawn out at anal angle, green, with a single line like that of fore

wing, slightly beyond the minute discal dot. Expanse, 27 mm.
Type.—Mke, No. 16054, U.S.N.M. ; Porto Bello, April, 1912 (Biisck).

TACHYPHYLE OUBRICA, new species.

Green, tlie markings faint; discal dots mimite, black; outer Une

pale, dark within, much as in hn/ata Felder. Iliud wing witli a large

square light purple patch at anal angle, reaching from outer line to

margin. Expanse, 22 mm.
Type.—Mule, No. 16055, U.S.N.M.; Trinidad River, March, 1912

(Busck).

PHRUDOCENTRA PUPILLATA Warren.

6. Trinidad River. March, 1912 (Busck); Porto Bello, Apiil,

1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck).

DICHORDA OBLIQUATA Warren.

3. Taboga Island, February, 1912 (Busck); Paraiso, Canal Zone,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

RACHEOSPILA OCELLATA Stoll.

21. Taboga Island, January, 1911 (Busck); Porto Bello, February,

1911 (Busck); Cabuna, May, 1911 (Busck); La Chorrera, May, 1912

(Busck).

RACHEOSPILA ATRAPES Druce.

1. Trinidad River, March, 1912 (Busck).

RACHEOSPILA INTENSA Warren=EXPULSATA Walker.

6. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1911

(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck).

RACHEOSPILA ATURIA Druce.

1. Corozal, Canal Zone, March, 1911 (Busck).

RACHEOSPILA SIGILLARIA Guenee.

3. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); Porto BeUo, May, 1911 (Busck).

RACHEOSPILA CONCINNARIA Schaus.

1. Trinidad River, March, 1912 (Busck).

RACHEOSPILA DELICATESCENS, new species.

Translucent pale green; discal dot minute, black on fore wing,

double and white on hind wing; each wing with a narrow marginal

border of pale purple, blotched with white, widened at vein 5 and

tornus. Abdomen purpUsh dorsally with purple crests, metaUic at

their sides. Expanse, 24 mm.
Type.—Fem&le, No. 16056, U.S.N.M.; Porio Bello, March, 1911

(Busck).

RACHEOSPILA AGENORIA Schaus.

1. Trinidad River, March, 1912 (Busck).
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RACHEOSPILA ALBOCILIARIA Herrlch-Schaffer.

3. Trinidad Eiver, March, 1912 (Busck); Oabima, May, 1911

(Busck).

PYROCHLORA RHANIS Cramer.

7. Trinidad River, Marcli, 1912, and .Tune (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

CHLORINXmS PULCHERRIMA Butler.

1. Cabima, May, 1911 (Busck).

SYNCHLORA FRONDARLA Guenee.

2. Cabima, May, 1911 (Busck).

MIANTONOTA CARBINA Druce.

1. Taboga Island, February, 1912 (Busck).

OOSPILA ROSIPARA Warren.

1. La Chorrera, May, 1912 (Busck).

DRYADOPSIS ADJUNCTARIA, new species.

Similar to D. pulveraria Schaus, smaller, the discal mark closely

approximated to the inner hne; costa less broadly strigose in brown;

submarginal row of dots punctiform on both wings. Expanse, 24 mm.
Type.—Mnle, No. 16057, IJ.S.N.M.; Trinidad River. March, 1912

(Busck).

TACHYCHLORA LEPIDARIA Moschler.

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

NEGATHIA COMPTATA Felder.

1. Trinidad River, March, 1912 (Busck).

RACHEOLOPHA SARPTARIA Moschler.

1. Trinidad River, March, 1912 (Busck).

HYDATA CADUCATA Felder.

1. Trinidad River, June, 1912 (Busck).

Very close to a specimen from Costa Rica identified by Schaus, but

small.

CHLOROPTERYX PRODUCTARIA Herrich-Schftfler.

2. Corozal, Canal Zone, April, 1912 (Busck); Cabima, May, 1911

(Busck).

CHLOROPTERYX HYPERYTHRARIA Guenfee.

2. La Chorrera, May, 1912 (Busck).

CHLOROPTERYX SUBRUFESCARIA Warren.

3. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck);

Taboga Island, June, 1911 (Busck).

CHLOROPTERYX ALBIDATA Warren.

7. Porto Bello, March, 1911 (Busck); Trinidad River, March, 1912

(Busck); Corozal, Canal Zone, April, 1911 (Busck); Cabima, May,

1911 (Busck); La Chorrera, May, 1912 (Busck).
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Siibfamily ^CIDA-LIIN^E;.

HETEREPHYRA SEMIBRUNNEA Warren.

1. Triiudad River, March, 1912 (Busck).

HETEREPHYRA ILLIMITATA Warren.

1. Taboga Island, February, 1912 (Busck).

HETEREPHYRA PUNCTATA StoU.

5. Alliajuelo, April, 1911 (Busck); La Chorrera, May, 1912

(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

Also two large specimens, Cabima, May, 1911 (Busck); La Chor-

rera, May, 1912 (Busck).

HETEREPHYRA CUNEIFERA Warren.

1. Trinidad River, March, 1912 (Busck).

HETEREPHYRA NALTONA Schaus.

1. Corozal, Canal Zone, July, 1912 (J. Zetek).

DICHROMATOPODIA CERVINA Warren.

2. Taboga Island, February, 1912, and June, 1911 (Busck).

ANISODES DISPERGARIA Moschler.

3. Porto Bello, February, 1911 (Busck); Alliajuelo, April, 1911

(Busck); Cabima, April, 1911 (Busck).

ANISODES CANDARA Druce.

1. Cabima, May, 1911 (Busck).

ANISODES RUFICOSTA Warren.

1. Trinidad River, March, 1912 (Busck).

CNEMODES INDIGNARIA Guenee.

2. La Chorrera, May, 1912 (Busck).

CRASPEDIA UMBILICATA Guenee.

39. Taboga Island, February, 1912 (Busck); Alhajuelo, April,

1911 (Busck); Porto Bello, April, 1912 (Busck); Corozal, Canal

Zone, April, 1911 (Busck), July, 1912 (Busck, J. Zetek, C. P. Crafts);

Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

ID^A OSSULARIA Hubner.

22. Porto Bello, February, 1911 (Busck); Taboga Island, February,

1912 (Busck); La Chorrera, April, 1912 (Busck); Corozal, Canal

Zone, April, 1911 (Busck), July, 1912 (J. Zetek).

A small, depauperate form as compared with United States speci-

mens. The three males from Taboga Island are better developed.

ID^A SUBQUADRATA Guenee.

22. Paraiso, Canal Zone, February, 1911 (Busck); Cabima, May,
1911 (Busck); Porto Bello, May, 1912 (Busck); La Chorrera, May,
1912 (Busck); Taboga Island, June, 1911 (Busck); Corozal, Canal

Zone, July, 1912 (J. Zetek).

ID^A ASOPIATA Guenee.

6. LaChorrera, May, 1912 (Busck); Corozal, Canal Zone, July, 1912

(J. Zetek, C. P. Crafts).
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ID.S;A IMPROPRIATA Walker.

45. Cabima, May, 1911 (Busck); Trinidad River, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek).

ID.SA LANCEOLESCENS, new species.

Fore \nng narroAv, pointed, the outer margin oblique; creamy

brown with narrow whitish lines, obscure, the submarginal coarsely

waved. Lines still fainter on hind \nng. Discal dots on both wings

round, black, cUstinct, though small. Expanse, 8-10 mm.

Cohjpes.—Three females, No. 16070, U.S.N .M.; Taboga Island,

February, 1912 (Busck).

ID^A COSTIFERA, new species.

Creamy wMtish; costa of fore ^^'ing distinctly brown on the basal

half, fading outwardly; fore wing with three slender brown lines,

irregularly and slightly wavy, the outer and submarginal both ex-

cui-ved a little on the discal venules, the submarginal also excurved on

subcostal venules; slight brown irrorations in terminal space; a ter-

minal brown line ; discal dot small, brown. Hind wing with two lines,

the inner running tlirough the discal dot, the outer similar to that

on fore wing. Expanse, male 16 mm., female 18 mm. The lines

in the male are narrower than in the female and somewhat broken.

Cotypes.—Mule and female. No. 16071, U.S.N.M; Taboga Island,

February, 1912 (Busck); Cabima, May, 1911 (Busck). Also six,

with additional localities Alhajuelo, April, 1911 (Busck); Corozal,

Canal Zone, July, 1912 (J. Zetek).

"PYRINIA" DETRACTARIA Walker.

1. Alhajuelo, April, 1911 (Busck).

This species does not belong to Pyrlma, which genus falls in another

subfamily.

LIGONIA EXQUISITATA Moschler.

1. Cabima, May, 1911 (Busck).

ASELLODES LATERUARIA Guen§e.

2. Taboga Island, February, 1912, and June, 1911 (Busck).

TRYGODES MERTA Druce.

1. Taboga Island, February, 1912 (Busck).

DITHADAMA ANGULATA Schaus.

2. Cabima, May, 1911 (Busck).

DITHADAMA DELILA Schaus.

3. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1911

(J. Zetek).

EUMACRODES (EUACIDALIA) ORBELIA Druce.

5. Alhajuelo, April, 1911 (Busck); La Chorrera, May, 1912

(Busck).

CAMBOGIA HELIDARIA Guenee.

1. Cabima, May, 1911 (Busck).
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CAMBOGIA TEGULARIA Guen6e.

1. Alhajuelo, April, 1911 (Busck).

CAMBOGIA HULAQUINA, new species.

Nearest to undulosata Warren; but without the black discal points

and the central shade; yellow, with many wavy purple lines, the

median one heavy and angled; no blackish shadings. Expanse,

19 mm.
r?/p^.—Female, No. 16059, U.S.N.M.; Cabima,May, 1911 (Busck).

LIPOMELIA DIVARICATA Warren.

2. Cabima, May, 1911 (Busck); Corozal, Canal Zone, March, 1911

(Busck).

EOIS RUSSEARIA HUbner.

1. Taboga Island, June, 1911 (Busck).

EOIS QUADRIRUBATA Warren.

1. Trinidad River, March, 1912 (Busck).

HYRIA GAVISATA Walker.

6. Trinidad River, March and June, 1912 (Busck); Alhajuelo,

April, 1911 (Busck).

HYRIA RADIARIA Schaus.

1. La Chorrera, May, 1912 (Busck).

HYRIA FLEXILINEA Warren.

2. Trinidad River, March, 1912 (Busck); Porto Bello, April, 1912

(Busck).

HYRIA RXJBIDENTATA Warren.

4. Porto Bello, February, 1911 (Busck); Cabima, May, 1911

(Busck).

HYRIA HELLERIA Schaus.

11. Porto Bello, March, 1912 (Busck); Corozal, Canal Zone, April,

1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Trinidad River, June, 1912 (Busck).

Schaus's type is a female. The male has the fore wing pointed;

pale yellow with round black discal dot; a rounded purple patch on

inner margin rising close to cell ; slight powderings beyond the discal

dot. Hind wing with the costal half rust-brown; a wide pale yellow

vacuole below tho discal dot; anal area broadly purple; a little yellow

at apex.

HYRIA ROSINARIA Schaus.

2. Cabima, May, 1911 (Busck); Trinidad River, March, 1912

(Busck).

HYRIA GEMMA Schaus.

1. La Chorrera, May, 1912 (Busck).

Differs slightly from the types from Mexico, but scarcely to a

specific degree.

HYRIA PAULESCA, new species.

Fore wing whitish-purple, frosted, margin ^^ellow, broader sub-

costally and at tornus, shaded, a little pinkish at the joining of the
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colors. Hind wing purple, -with even central curved yellow bard and
narrow yellow margin, shading to pinkish as on fore \nng. Expanse,

9 mm.
Type.—'No. 16060, U.S.N.M.; Trinidad River, March, 1912

(Busck)o Also nine others with additional localities Taboga Island,

February, 1912 (Busck): Porto Bello, April, 1912 (Busck); Cabima,
May, 1911 (Busck).

HYRIA CROCEIMARGINATA Schaus.

1. Trinidad River, May, 1912 (Busck).

More violaceous, less deep purple than Schaus's type from Costa

Rica, but otherwise the same.

TRICENTRA COLLIGATA Warren.

7. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

The red is less uniform than in the type of Warren, the marginal

marldngs being often more or less deep purple; but a separate name
is possibly not necessary at present.

CALYPTOCOME IGNIFER Warren.

11. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912

(J. Zetek, C. P. Crafts.)

CALYPTOCOME RIVULARIA Dyar.

11. Cabuna, May, 1911 (Busck); Corozal, Canal Zone, Julv, 1912

(J. Zetek, C. P. Crafts).

CALYPTOCOME SUBRUBELLA Warren.

2. Corozal, Canal Zone, March, 1911 (Busck), July, 1912 (J. Zetek).

CALYPTOCOME CONCOLORARLA. Dognin.

1. La Chorrera, May, 1912 (Busck).

CALYPTOCOME PTYCTOGRAPHA Dyar.

1. Taboga Island, June, 1911 (Busck).

CALYPTOCOME CATAGOMPHA Dyar.

1. Porto Bello, April, 1912 (Busck).

NEOSTERICHA THETIS Warren.

1. Cabuna, May, 1911 (Busck).

DEPTALIA INSULARIA Guenee.

1. Corozal, Canal Zone, April, 1911 (Busck).

HEMIPTILOTA RUDIMENTARIA Guenee.

25. Paraiso, Canal Zone, February, 1911 (Busck); Porto BeUo,

March, 1911 (Busck) ; Trmidad River, March, 1912 (Busck) ; Cabima,

May, 1911 (Busck); La Chorrara, May, 1912 (Busck); Corozal, Canal

Zone, July, 1912 (J. Zetek, C. P. Crafts).

HAEMALEA PULLIDA Dognin.

1. Trinidad River, March, 1912 (Busck).

HAEMALEA TERMINATA Guen6e.

13. Porto Bello, February, 1912 (Busck); Corozal, Canal Zone,

July, August, and November, 1912 (C. P. Crafts).
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HAEMALEA CRUORATA Warren (=OLMIA Dnice).

24. Porto Bello, February, 1911 (Busck); Alhajiieio, April, 1911

(Biisck); Cabima, May, 1911 (Busck); Taboga Island, June, 1911

(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

HAEMALEA STRAMINEA Warren.

1. Ti-inidad River, March, 1912 (Busck).

HAEMALEA MACOARIA Schaus.

2. Taboga Island, February, 1912 (Busck).

HAEMALEA MACOUMA Schaus.

4. Alhajuelo, April, 1911 (Busck) ; La Chorrera, May, 1912 (Busck).

PAMMERIS EURIOPIS, new species.

Fore wing yellow over the disk and margin, costa broadly pale

purple, basal two-thirds of mner margin broadly dark purple. Hind

wing with a large white discal patch, black edged, the disk salmon

pink with fine dentate black line; submarginal area purple; margin

rather broadly yellow. Expanse, 13 mm.
T(/pe.—Male, No. 16064, U.S.N.M. ; Alhajuelo, April, 1911 (Busck).

Near P. dlhigutta Warren, but the white spot on hmd wing much
larger.

PTYCHOPODA ZOALMA, new species.

Purple, frosted with whitish; costa whitish; margin broadly orange

brown, shaded to deeper before the purple; fore wing with a purple

discal dot and two outer lines, close together and joining on inner

margin. Hind wing with a wavy line across the disk and another

farther out, the ground deep purple just before the red border.

Expanse, 11 mm.
Type.—1^0. 16058, U.S.N.M.; Porto Bello, May, 1912 (Busck).

Also a worn specunen from Jalapa, Mexico (Schaus collection).

Close to P.flavicinda Warren, but more washed with whitish.

PTYCHOPODA ADIPATA Schaus.

19. Taboga Island, February, 1912 (Busck); Trinidad River,

March, 1912, and May, 1911 (Busck); Porto Bello, April, 1911 (Busck);

Corozal, Canal Zone, April, 1911 (Busck) ; Cabima, May, 1911 (Busck)

;

La Chorrera, May, 1912 (Busck).

PTYCHOPODA HORRIFICA Warren.

8. Porto Bello, April, 1912 (Busck); Trmidad River, March, 1912

(Busck); Cabuna, May, 1911 (Busck); La Chorrera, May, 1912

(Busck); Paraiso, Canal Zone, June, 1911 (Busck).

PTYCHOPODA FINITA Warren.

2. Porto Bello, April, 1912 (Busck); Cabuna, May, 1911 (Busck).

Ptycliopoda muscifasciata Warren is another name for the female.

PTYCHOPODA CEDRICA, new species.

Male.—Wings squarish; mid tibiae without hair-pencil; fore wing

with pencil of long hairs arisuig from a short lobe on middle of imier

margin below and extending to anal angle, its tij) covering an oval
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fovea. Straw-color, the margin purplish to outer line, which is dark

and irregular; discal dot minute; two shaded marks on costa; all the

marks faint and not contrasted. Expanse, 9 mm.
Female.—Wings more pointed; markings the same but more dis-

tuict, discal dot and broad purple border, reaching almost to the edge,

but little vacuolated mth straw-color on the margm, limited \vithin

by the darker, more purplish Ime, which is slightly irregular; two

famt marks on costa; no marginal dots. Expanse, 10 mm.
Cotypes.—Male and female, No. 16061, U.S.N.M.; Taboga Island,

June, 1911 (Busck). Also 9 males and 25 females, all from Taboga

Island except 1 male and 2 females, which are from Cabima, May,

1911 (Busck), and Corozal, Canal Zone, April, 1911 (Busck), July,

1912 (J. Zetek).

PTYCHOPODA ONCA Dnice.

1. Porto Bello, April, 1912 (Busck).

PTYCHOPODA SUBCRINITA Schaus.

7. Taboga Island, February, 1912 (Busck); Trinidad River,

March, 1911 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May,

1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

PTYCHOPODA UMBMMARGO, new species.

Male with a hair-tuft on the mid tibise, which are short and have

one very long spur and one short one; fore wing simple. Brownish

straw-color, irrorate with purple; discal dots black; outer line evenly

curved, scarcely at all irregular, the marginal space fUled m with

purphsh except along the apex and tornus, where it is pale; a row of

terminal black dashes; fringe pale. Expanse, 11 mm.
CotyIMS.—Male and female, No. 16062, U.S.N.M.; Cabuna, May,

1911 (Busck). Also 1 male and 23 females. La Chorrera, May,

1912 (Busck); Paraiso, Canal Zone, January, 1911 (Busck); Trinidad

Eiver, June, 1912 (Busck) ; Porto Bello, April, 1912 (Busck) ; Corozal,

Canal Zone, April, 1911 (Busck).

Close to P. onca Druce, female, but the outer line is more parallel to

the margin, makmg the marginal purple area more uniform and

broader at tornus. Diflfers from P. suhcrinita Schaus, female, in the

even outer line.

PTYCHOPODA VAGATA Warren.

1. Trmidad River, March, 1912 (Busck).

PTYCHOPODA SINCERIO, new species.

Male with a hair-tuft at base of middle femur and large one on

tibia; a tuft covering the base of the small hind leg. Hind wing

small, oval, with but one anal vein close to the margin. Pale straw-

color, the margin broadly purplish, limited by the irregular outer Hne,

vacuolated on the termen; a row of termmal dashes. Hind wing with

the outer half purphsh, a little mottled. Expanse, 11 mm.
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Type.—UaXe, No. 16065, U.S.N.M.; La Chorrera, May, 1912 (Biisck)

Two females, which I have tentatively associated, closely resemble

P. cedrica cited above, but are rather darker; Cabima, May, 1911

(Busck) ; Corozal, Canal Zone, July, 1912 (J. Zetek).

PTYCHOPODA CLOTHULA, new species.

Straw-color, hrorate with red-brown; mner line distmct, straight,

the base more or less purple-shaded; discal dot minute; outer Ime

rather near themargm, inbent on submedian; margin purple-shaded,

broadly pale at apex. Hind wing similar, the margin less distmctly

purple-shaded; a finely broken terminal line. Male without hair-

tufts on the legs, the hind legs slender and complete, though small.

Expanse, male, 10 mm.; female, 11 mm.
Cotypes.—Male and female, No. 16066, U.S.N.M.; Corozal, Canal

Zone, April, 1911 (Busck). Also 10 males and 3 females, Taboga
Island, February, 1912 (Busck); Alhajuelo, April, 1911 (Busck);

Paraiso, Canal Zone, April, 1911 (Busck); Trinidad River, May, 1911

(Busck); Porto Bello, May, 1912 (Busck); La Chorrera, May, 1912

(Busck).

Allied to rufarenaria Warren.

GONIACIDALIA BALMATA, new species.

Uniformly purplish, evenly irrorated; discal dot lai^e; outer line

crenulate. Hind wing notched on the margin, the anal angle lobed

and distorted; a groove in the center of the vnng above containing

orange hairs. Expanse, 12 mm.
Type.—Uale, No. 16063, U.S.N.M.; Taboga Island, February, 1912

(Busck). Also four other males, Corozal, Canal Zone, March, 1911

(Busck); La Chorrera, May, 1912 (Busck).

Like G.furciferata Packard, but smaller and darker. Some of the

females cited underP.iim&nmar^o abovemay appertain to this species.

Accurate association of the sexes is difficult.

DEINOPYGIA FALCIPENNIS Warren.

1. Taboga Island, February, 1912 (Busck).

DEINOPYGIA CONIFER Warren.

20. Porto Bello, April, 1912 (Busck); Corozal, Canal Zone, April,

1911 (Busck); La Chorrera, April and May, 1912 (Busck); Cabima,

May, 1911 (Busck).

DEINOPYGIA TRIANGULATA Warren.

2. Corozal, Canal Zone, April, 1912 (Busck); La Chorrera, May,

1912 (Busck).

DEINOPYGIA RECTIFACIENS, new species.

Pale straw-color, the margins faintly purple tinted; fore wing

acute, with scattered irrorations; discal dot minute; an outer rather

broad purplish band, bent out a little over the discal nervules; ter-

minal dots around apex and to the middle of outer margin. Hind
wing similar, but the band preceding the discal dot is straight, run-
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ning to inner margin above tornus. Male with yellow liairs along

inner area of hind \\-ing below. Expanse, 11-12 mm.
Cotypes.—Two males, No. 16067, TJ.S.N.M.; Trinidad River, March,

1912 (Busck).

Near D. caudata Warren, but the hind wing squarer, less pointed at

tornus.

DEINOPYGIA GOSPERA, new species.

Similar to the preceding, the wings more rounded, less acute; hind

wing rounded, outer margin scarcely excavate, anal angle not at all

tailed; below in the male with yellow hairs along inner margin.

Band of fore wing m-ore upright, more bent, indistinctly attaining the

costa; terminal dots all along the margin. Lines of hind "wdng slen-

derer, linear, less oblique. The female is similar, but the band on

hind wing is broad. Expanse, male, 10 mm.; female, 11 mln.

Cotypes.—Mah and female. No. 16068, U.S.N.M.; Taboga Island,

February, 1912 (Busck), and Porto Bello, April, 1912 (Busck). Also

3 males and 2 females, Alhajuelo, April, 1911 (Busck); La Chorrera,

April and May, 1912 (Busck).

Sia-bfamily E]N"lSrOM:il>r.^E:.

OPOISTHOXIA MOLPODIA Druce.

1. Cabima, May, 1911 (Busck).

OPISTHOXIA NITIDISQUAMA Warren.

2. Cabima, May, 1911 (Busck).

OPISTHOXIA FORMOSANTE Cramer.

5. Trinidad River, March, 1912 (Busck).

Agrees with formosante from Surinam above, but below washed
with white. Cramer says of formosante that the underside is violet

or bluish white. It is possible that the species varies in this respect,

hence I do not propose a name for the present form.

OPHTHALMOPHORA PHRYNEARIA Schaus.

4. PortoBello, March, 1911 (Busck); Trinidad River, March, 1912

(Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck).

PHRYGIONIS PALLICOSTA Felder.

1. Porto Bello, April, 1912 (Busck).

APLOGOMPHA CHOTARIA Schaus.

7. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912

(J. Zetek, C. P. Crafts).

APLOGOMPHA ANGUSTA, new species.

Close to A. costimacula Warren, the markings being essentially the

same, but the fore wing of the male long and narrow, hind wing mod-
erate, not broadly expanded, while the basal two-thirds of both

wings below are washed with yellowish. Female j)ale brown above,

but with the markings of the male on both sides. Expanse, male,

23 mm.; female, 21 mm.
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Cotypes.—Mii'.Q and female, No. 16072, U.S.N.M.; Cabima, May,

1911 (Busck); La Chorrera, May, 1912 (Busck).

For the determination of A. costimacula I depend upon a specimen

from Costa Rica labeled by Mr. Schaus. The female from French

Guiana before me labeled by Mr. Warren agrees perfectly with the

male type of A. argentilinea Schaus. The female type of argentilinea

has lost the pale spot of hind wing on both surfaces.

CHRYSOCESTIS FIMBRIARIA Cramer.

10. Trinidad River, March, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Porto Bello, April, 1912 (Busck); Cabima, May, 1911

(Busck).

BERBERODES CAMPYLOPHLEPS, new species.

Male.—Hind wing with the margin produced at veins 1-2, vein 1

bent and running along close to the margin of the lobe, the membrane
full and distorted. Wliite, translucent, fore wing brown shaded

along costa and margin and with three bands of quadrate metallic yel-

lowish spots. Hind wing with the margin brown, the expanded area

purplish shaded; three rows of spots above vein 2 as on fore wing.

Expanse, 27 mm.
Type.—Unle, No. 16073, U.S.N.M.; Corozal, Canal Zone, April,

1911 (Busck).

Nearest to B. cassotius Warren.

BERBERODES IMPURA, new species.

Male.—Wings without modification; white, the lines obscure;

median space of both wings stained with metallic ocher, on fore wing

not attaining the costa and defining a white discal streak; costa

freckled \vith black; terminal area grayish, irrorate, with a black speck

at vein 6 of fore wing; terminal dots small. Beneath, translucent

white -with rather broad brown-black border on both wings; fringe

pale, tinged with brown. Expanse, 19 mm.
Type.—Male, No. 16074, U.S.N.M.; Cabima, May, 1911 (Busck).

SEMIOXmSA ACCUMULATA Guenee.

3. Porto Bello, February, 1911 (Busck); Paraiso, Canal Zone, Feb-

ruary, 1911 (Busck).

SEMIOTHISA ORBONATA Guenee.

1. Cabima, May, 1911 (Busck).

SEMIOTHISA CARDINEA Druce.

2. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek).

SEMIOTHISA ENOTATA Guenee.

9. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera,

May, 1912 (Busck).

SEMIOTHISA CARPO Diuce.

9. La Chorrera, May, 1912 (Busck).
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SEMIOXmSA ARENISA Dognin.

3. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912

(J. Zetek).

SEMIOTraSA INFUSATA Guenee.

2. Corozal, Canal Zone, July, 1912 (J. Zetek).

SEMIOXmSA SANTAREMARIA Walker.

6. LaChoiTera,May, 1912 (Busck); Corozal,CanalZone, July, 1912

(C. P. Crafts).

SEMIOXmSA NIGROPUNCTATA Warren.

5. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts).

SEMIOXmSA DIFFUSAXA Guenee.

2. Corozal, Canal Zone, July, 1912 (J. Zetek).

SEMIOXmSA PALLIDAXA Warren.

5. Corozal, Canal Zone, July, 1912 (J. Zetek).

SEMIOXHISA ACHEXAXA Guenee.

1. Porto Bello, February, 1911 (Busck).

SEMIOXHISA JOSEFARIA Schaus.

4. La Chorrera, May, 1912 (Busck).

Differing in several respects, but so close that I do not like to

separate it at present.

SEMIOXHISA BEJUCOARIA, new species.

Very close to S. occultata Warren, darker, more densely and uni-

formly irrorate; submarginal straight band broad, farther out;

median band broader and more evident. Hind wing densely irrorate,

the line preceding the discal dot broadened with shading. Expanse,

29-30 mm.
Cotypes.—Two females, No. 16076, U.S.N.M.; Bejuco River (W.

Schaus).

SEMIOXHISA PERPENDICULAXA Guenee.

1. Bugaba (W. Schaus).

UREPIONE QUADRILINEAXA Walker.

2. La Chorrera, May, 1912 (Busck).

NEMAXOCAMPA REXICULAXA Butler.

I. Trinidad River, March, 1912 (Busck).

XEXRACIS AXROPUNCXARIA Walker.

3. Taboga Island, February, 1912 (Busck); Cabima, May, 1911

(Busck); Corozal, Canal Zone, May, 1912 (Busck).

MEXANEMA ANOPSIARIA Guenee.

II. Taboga Island, February, 1912 (Busck); Trinidad River,

March, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Porto Bello,

April, 1912 (Busck); La Chorrera, May, 1912 (Busck).

MYCHONIA EXCISA Warren.

1. Cabima, May, 1911 (Busck).

APICIA NYPARIA Walker.

1. La Chorrera, May, 1912 (Busck).
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APICIA EXERARIA Guenee.

4. Prj-aiso, Canal Zone, February, 1911 (Busck); Trinidad River,

Marsh, 1912 (Busck); Cabima, May, 1911 (Busck).

APICIA ALTERARIA Guenfie.

18. Taboga Island, February, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek), November, 1912 (C. P. Crafts).

APICIA DISTYCHARIA Guenee.

4. Paraiso, Canal Zone, February, 1911 (Busck); Alliajuelo, April,

1911 (Busck); La Chorrera, May, 1912 (Busck).

RHOMBOPTILA BRANTSIATA Schaus.

2. Cabima, May, 1911 (Busck); Trinidad River, June, 1912 (Busck).

PATALENE HAMULATA Guenee.

6. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, June, 1912 (Busck).

HALESA .^ENITUSALIS Walker.

3. Cabima, May, 1911 (Busck).

EUSARCA SUBFASCIATA Warren.

2. La Chorrera, May, 1912 (Busck).

CLETA MINUTA Druce.

1. Paraiso, Canal Zone, January, 1911 (Busck).

CLETA FARAGITA Schaus.

1. Alhajuelo, April, 1911 (Busck).

DREPANODES DREPANULA Hubner.

3. Taboga Island, February, 1912 (Busck); Cabima, May, 1911

(Busck).

OXYDIA SIXOLA Schaus.

1. Trinidad River, March, 1912 (Busck).

OXYDIA TRANSCENDENS Walker.

1. Cabima, May, 1911 (Busck).

PARAGONIA TASMIA Cramer.

1. Cabima, May, 1911 (Busck).

AESCHROPTERYX TETRAGONATA Guen6e.

1. Trinidad River, March, 1912 (Busck).

THYSANOPYGA APICITRUNCARIA Herrich-Schafier.

13. Taboga Island, January, 1911 (Busck); Trinidad River, March
and June, 1912 (Busck); Porto Bello, April, 1912 (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal

Zone, May, 1912 (Busck).

AZELINA RUMINA Druce.

1. Cabima, May, 1911 (Busck).

AZELINA LIGNATA Warren.

6. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 and May, 1911 (Busck); Porto Bello, April, 1912 (Busck);

La Chorrera, May, 1912 (Busck).
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AZELINA DORSIPUNCTATA Warren.

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

AZELINA SOLITARIA Schaus.

1. La Chorrera, May, 1912 (Busck).

AZELINA STOLIDATA Guenfie.

3. Corozal, Canal Zone, March, 1911 (Busck); Trinidad River,

March, 1912 (Busck).

PERGANA POLYGONARIA Herrich-Schaffer.

1. Porto Bello, March, 1912 (Busck).

CATOPYRRHA DECREPITARIA Hiibner.

6. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, March and June, 1912 (Busck).

CASBIA OROANDA Dnice.

2. Corozal, Canal Zone, July, 1912 (J. Zetek).

CASBIA NICETARIA Guenee.

2. Trinidad River, March, 1912 (Busck).

CASBIA PALUDICOSTA Warren.

1. Tabago Island, February, 1912 (Busck).

CYCLOMLA STRIGIFERA Warren.

25. Alhajuelo, April, 1911 (Busck); Corozal, Canal Zone, April,

1911 (Busck), July, 1912 (J. Zetek, C. P. Crafts); La Chorrera, May,

1912 (Busck); Paraiso, Canal Zone, June, 1911 (Busck).

CYCLOMLA FULVIMACULA Warren.

1. Trinidad River, June, 1912 (Busck).

CYCLOMLA OCELLATA Warren.

1. Taboga Island, June, 1911 (Busck).

ISCHNOPTERIS RASTELLARIA Felder.

2. Trinidad River, March, 1912 (Busck); Alliajuelo, April, 1911

(Busck).

GENTJSA VICINA Schaus.

1. Taboga Island, February, 1912 (Busck).

AMPHIDASYS ARNOBIA Cramer.

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, May, 1912

(Busck); Trmidad River, June, 1911 (Busck).

GAZENA CATAMELAS Kaye.

1. Cabima, May, 1911 (Busck).

PHYSOCLEORA NUBILATA Warren.

26. Taboga Island, February, 1911 (Busck); Porto Bello, April,

1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May, 1912

(Busck).

PHYSOCLEORA CAMERATA Warren.

1. Trmidad River, March, 1912 (Busck).

PHYSOCLEORA CAPRUMA Schaus.

2. Paraiso, Canal Zone, February, 1911 (Busck).

Not agreeing very well with the type from Brazil, but both speci-

mens in bad condition, unfit to describe.
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PIIYSOCLEORA PUSILLA V/arren.

6. Trinidad River, March, 1912, and May, 1911 (Biisck); Cabima,

May, 1911 (Biisck).

CATORIA UNIPENNARIA Guenee.

2. Porto Bello, April, 1911 (Busck).

CATORIA THARPOIDES Thierry-Mieg.

3. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck); Cabima, May, 1911 (Busck).

ALCIS PANDROSOS Schaus.

4. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Cabima, May, 1911 (Busck).

ALCIS DELICATA Butler.

1. Trinidad River, June, 1912 (Busck).

ALCIS PLENARIA Walker.

2. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck).

ALCIS UMBELLULARLA Hubner.

1. Taboga Island, February, 1912 (Busck).

EPIMECIS FRATERNARIA Guenee.

2. Paraiso, Canal Zone, February, 1911 (Busck); Cabima, May,

1911 (Busck).

EPIMECIS SUBALBIDA Warren.

1. Porto Bello, April, 1912 (Busck).

TORNOS PENUMBROSA, new species.

Female.—Heavily shaded with black, especially over margin of fore

wing and all of hmd wmg except costa; lines obscure, the outer trace-

able, denticulate; apex and center of wing brown; costa blackish

shaded; discal spot large, raised; subtermmal Ime white, pulverulent

punctiform. A black discal dot on hmd wing and traces of whitish

subterminal line. Expanse, 23 mm.
7^2^^-—Female, No. 16075, U.S.N.M.; La Chorrera, May, 1912

(Busck).

This is possibly a dark variety of T. quadripunctata Warren ( = punc-

tata Druce), but I thmk more likely distmct. Mr. Schaus obtained a

similar specimen in Costa Rica (Sixola River, March, 1907).

ASTYOCHIA FAULA Druce.

1. Cabima, May, 1911 (Busck).

SixTDfamily OKIISrOCIIROMIlSr^E.

HEDYLE HELICONARIA Guenee.

6. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello, Feb-

ruary, 1911 (Busck); Taboga Island, February, 1912 (Busck); Trini-

dad River, March 1912 (Busck); La Chorrera, May, 1912 (Busck).

ZANCLOPTERYX SUBSIMILIS Warren.

2. Porto Bello, April, 1912 (Busck); La Chorrera, May, 1912

(Busck).
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ZANCLOPTERYX UNIFERATA Walker.

1. Triiiidad River, March, 1912 (Busck).

ACHLORA CCENOBIATA Felder.

1. Trinidad River, June, 1912 (Busck).

Family DIOPTID^.
JOSIA FULVIA Linnaeus.

8. Tabernilla, Canal Zone, May, 1907 (Busck); Corozal, Canal Zone,

May, 1912 (Busck); Trinidad River, June, 1912 (Busck).

ACTEA BRYCE Walker.

8. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Cabima, May, 1911 (Busck).

EPHIALTIAS PSEUDENA Boisduval.

6. Taboga Island, February, 1912 (Busck); Trinidad River, March,

1912 (Busck); Cabima, May, 1911 (Busck).

SCOTURA LEUCOPHLEPS Warren.

5. Trinidad River, March and June, 1912 (Busck); La Chorerra,

May, 1912 (Busck).

ZUNACETHA BIPARTITA Walker.

2. Trinidad River, June, 1912 (Busck).

PaaEOCHL^NA TENDINOSA Hubner.

1. Trinidad River, March, 1912 (Busck).

TITHRAUSTES H^EMON Druce.

1. Trmidad River, March, 1912 (Busck).

Family URANIID^.
URANIA FULGENS Walker.

3. Ancon, Canal Zone (O. Celestine), "very numerous in April"

(B. G. Ireneo).

MANIA EMPEDOCLES Cramer.

1. Trinidad River, March, 1912 (Busck).

MANIA LUNUS Linnaeus.

1. Porto Bello, March, 1911 (Busck).

Family EPIPLEMID^.
NEDUSLA PLACIDARIA Walker.

1. Corozal, Canal Zone, July, 1912 (J. Zetek).

ANTIPLECTA CINERASCENS Warren.

1. Alhajuelo, April, 1911 (Busck).

Superfamily TINEOIDEA.

Family NOLID^.
RCESELIA BIFILIFERATA Walker.

5. Trmidad River, March and June, 1912 (Busck).

RCESELIA POLYODONTA Schaus.

3. Taboga Island, February, 1912 (Busck); Trinidad River, March,

1912 (Busck).
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RCESELIA PERNITENS Schaus.

3. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

March, 1911 (Busck); Trinidad River, March, 1912 (Busck).

RCESELIA MESOGRAPHA Schaus.

3. LaChorrera, May, 1912 (Busck).

In these specimens the median band is nearly absent, leaving only

a large costal spot. The species was described as a Nola, but I find

vein 9 to be present, though very short.

RCESELIA PEDANTA Dyar.

7. Trmidad River, March and June, 1912 (Busck).

RCESELLA, PECTA, new species.

Whitish gray, slightly irrorate; a rounded triangular black-brown
spot in the middle of the costa; inner line brown, slightly curved;

outer line wavy, gently excurved from vein 2 to vein 6, preceded

below by some brown spots; subterminal line blackish, irregular;

some brown shading on the margin on the lower half. Hind wing
faintly fuscous tinged outwardly, with cloudy gray discal dot and
marginal line. Expanse, 15 mm.

Cotypes.—Two males, No. 16077, U.S.N.M.; La Chorrera, May,
1912 (Busck).

RCESELLA HYPOPECTA, new species.

Whitish gray; a square black blotch on the middle of costa reach-

ing down to median vein; a wavy median line just beyond it and
close to the outer line, which is slender, straight, runnmg obhquely
between veins 6 to 2; subterminal hne wavy, shaded, blackish, fol-

lowed by brown except at apex, the brown ending in dark terminal

points. Hind wing pale fuscous. Expanse, 13 mm.
T^^g.—Female, No. 16078, U.S.N.M.; La Chorrera, May, 1912

(Busck).

RCESELIA MICROPECTA, new species.

Pale gray; fore wing with a triangular dark gray blotch on costa

at middle; lines slender, blackish, the outer excurved over cell; ter-

men gray shaded, the subterminal line wavy, a little darker than the

shading; costa finely speckled with gray and white. Hind wing pale

fuscous, uniform, discal dot darker. Expanse, 10 mm.
Cotypes.—One male, two females. No. 16079, U.S.N.M.; La Chor-

rera, May, 1912 (Busck); Trinidad River, June, 1912 (Busck).

RCESELIA MELLETES, new species.

Fore wing whitish, the margin broadly shaded with gray irorra-

tions, not compact nor defined; inner line angled outwardly sub-
costally, irregular, broken; outer line smooth, black, regularly ex-

curved opposite cell, doubled below; subterminal line black, dentate,

mixed in the terminal shading; a row of terminal black dots alter-

nating with spots in the fringe. Hind wing fuscous outwardly, pale

at base; discal dot darker. Expanse, 16-18 mm.
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Cotypes.—One male, thi'ee females, No. 16080, U.S.N.M.; Cabima,

May, 1911 (Busck); Corozal, Canal Zone, April, 1911 (Busck); Trin-

idad River, June, 1912 (Busck).

RCESELLA ATYPICA, new species.

Whitish, rather coarsely irrorate with blackish; a dark spot on

base of costa; inner line shaded, curved; outer line oblique to costa,

bordering a dark oblique patch, then curved around parallel to mar-

gin; subterminal Ime regular and even, parallel to margm, fuiely den-

ticulate ; the gray irrorations denser on the margin. Huid wing pale,

fuscous tinged along veins and margin. Expanse, 15 mm.
Type.—Male, 'No. 16081, U.S.N.M.; Cabuna, May, 1911 (Busck).

NOLA iESCHYNTELA, new species.

Pale gray with black irrorations in clusters; inner line slender,

curved, irregular; outer line dotted, excurved over cell and less so

below, preceded by a black shade throughout, but most distmct below

with red-brown shading on margin and tornus; subtermmal line spot-

ted and diffused, blackish; margin darkly irrorate. Hind wing fus-

cous, pale at base; discal dot darker. Expanse, 14 mm.
Cotypes.—Two females, No. 16083, U.S.N.M.; Trmidad River,

March and June, 1912 (Busck). Also one male and six females with

additional locahties. La Chorrera, May, 1912 (Busck); Paraiso, Canal

Zone, January, 1911 (Busck).

NOLA BRUNNEIFERA, new species.

Similar to the preceding, but the lines lost in a black irrorate shade

that replaces the outer line and its duplication and runs along costa

to base, formmg streaks on the veins ; browii marking on inner mar-

gin to tornus distinct; terminal markings reduced to irrorations.

Hind wing pale, with more fuscous margm. Expanse, 12 mm.
Cotypes.—Two males. No. 16084, U.S.N.M.; La Chorrera, May,

1912 (Busck).

Possibly this is the male of xscliyntela, of which the single male

cited as paratype is badly rubbed.

NOLA NEPHELEPASA, new species.

Pale gray, the markmgs nearly obliterated; an aggregation of dark

scales near middle of costa entering the cell; a few specks for outer

line; subterminal line a waved cloud. Hind wing gray, pale at base;

no trace of discal dot. Expanse, 15 mm.
Type.—Female, No. 16085, U.S.N.M.; Corozal, Canal Zone, April,

1911 (Busck).

NOLA CHAUNA, new species.

Whitish, broadly gray on the margin, cut by the whitish sinuate

subterminal line and narrowly separated below from the slender,

powdery, blackish outer line, which forms two smooth arcs; costa

shaded with brown, broadening out beyond base and forming a larger

patch beyond middle; a few dots toward apex. Hind wing fuscous
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tinged, most strongly so outwardly, the veins darker. Veins 7-10

stalked, 9 absent, 11 straight. Expanse, 9 mm.
Cotypes.—Three males. No. 160S6, U.S.N.M.; Cabima, May, 1911

(Busck); Alhajuelo, April, 1911 (Busck).

Near N. artata Schaus from Costa Rica, but the costal patch is

longer and more outwardly oblique.

NOLA NIMBIMARGO, new species.

Similar to chauna, the marginal clouding blacker; subterminal line

obscure; outer line powdery, denticulate, not smooth; costal band

distinct on basal two-thirds, enlarged mto a small patch at the end.

Hind wing translucent fuscous. Expanse, 12 mm.
Ty^^e.—Female, No. 16093, U.S.N.M.; Cabima, May, 1911 (Busck).

More like artata in costal marking than chauna is, but the outer Ime

does not form a prominent coarse tooth on submedian as in artata.

I have also placed here two females in poor condition from La
Chorrera, May, 1912 (Busck), and Trinidad River, March, 1912

(Busck).

NOLA PROTHYMA, new species.

Whitish, the margin gray and with a roundedly irregular, clouded

submarginal line; a spot at base of costa; inner line coarse and den-

tate, obsolete below; a triangular costal, median, brown mark, from

which a straight line runs across the wing; outer Ime slender, pow-

dery, and a little broken, forming an arc above and a small one below.

Hind wing pale fuscous, darker outwardly and on fringe. Expanse,

10 mm.
Cotypes.—K^le and female. No. 16087, U.S.N.M.; La Chorrera,

May, 1912 (Busck); Corozal, Canal Zone, April, 1911 (Busck).

NOLA QUINTESSA, new species.

Pale gray, irrorate, the irrorations a little denser at the margin;

subterminal shade rather remote, clouded, undulate on its outer mar-

gin; outer line nearly straight, oblique, shaded, and powdery, outbent

a Uttle in the middle; inner line broad, shaded, subparallel to the

outer and likewise obUque. Hind wing pale gray; no discal dot.

Expanse, 13 mm.
Type.—Female, No. 16091, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck).

Allied to N. apera Druce, but the outer line not formmg points on

the veins.

NOLA ZETECI, new species.

Blackish gray, dark, the fore wmg narrow, its margins subparallel;

a dark blotch at base and a large one near middle of costa, clouded

and diffused across the wing; outer hue oblique, dotted on the veins;

subtermmal somewhat dotted, obscure; a row of terminal black

dots. Hind wing pale with fuscous margin and discal dot. Ex-
panse, 14 mm.
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Type.—Male, No. 16090, U.S.N.M.; Corozal, Canal Zone, July, 1912

(J. Zetek).

NOLA CONTORTA, new species.

Pale gray; costa pale brown, forming two spots close together, one

between the raised stigmatal scales, the other just beyond; lines

faint, blacldsh, broken ; iimer line waved and with duplicating patches

within; outer broadly excurved above, with parallel browner shad-

ings; subterminal Ime brownish, shaded, formmg an arc above and

a broader one over discal venules. Hind wing uniformly pale fuscous

with darker discal dot. Expanse, 16 mm.
On fore wing the stalk of veins 7-10 (9 absent) is bent downward

and vein 11 bent in the opposite direction at base.

Type.—FemBle, No. 16094, U.S.N.M.; Trinidad River, June, 1912

(Busck).

NOLA FLAVESCENS, new species.

Fore wing washed with pale yellow from base to outer line, with

black irrorations and a central shade in place of inner line; costa

pale brownish with two inconspicuous expansions; outer line black-

ish, distinct, smooth, evenly excurved above; terminal area pale

gray, clouded with darker gray next the outer line and termen ; sub-

terminal line sinuate, denticulate, narrow, dark. Hind wing fuscous,

paler at base; no discal dot. Expanse, 16 mm.
T^^^^.—Female, No. 16095, U.S.N.M.; Trinidad River, March,

1912 (Busck).

NOLA HABROPHYES, new species.

Head and thorax pure white. Base of fore wing white, with dark

brown basal costal spot; terminal two-thirds of wing black-brown,

bounded by an upright, straight edge; black area with scattered

dark and silvery blue scales; a faint pale, smooth outer line visible,

excurved over cell; some pale scales before the apex. Hind wing

blackish gray; discal dot darker. Expanse, 13 mm.
Type.—Female, No. 16082, U.S.N.M. ; Trinidad River, March, 1912

(Busck).

CELAMA SORGHIELLA Riley.

10. Corozal, Canal Zone, July, 1912 (J. Zetek), August, 1912 (C.

P. Crafts).

CELAMA SYLPHA, new species.

Whitish, rather sparsely irrorate, the general tone soft pale gray;

costa with small brown-gray spot at base, a shaded one at inception

of inner line and large sUghtly obhque one beyond middle; lines

slender, brown-gray; inner line irregular; mesial also irregular and

arising from the outer costal patch; outer line slender, gently ex-

curved above; subterminal line clouded, forming three arcs; some

dark scales on margin. Hind whig pale grayish, darker on the

margin: no discal dot. Expanse, 11-13 mm.
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Cotypes.—Male and female, No. 16096, U.S.N.M.; Trinidad River,

March, 1912 (Busck). Also 14 others with additional locaHties

Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Ta-

boga Island, February, 1912 (Busck).

Three out of the sixteen specimens retam vein 8 in the fore wing

and would therefore be referable to Nola, if this were not evidently

a case of variation.

Family COCHLIDIID^.
EUCLEA NORBA Druce.

10. Porto Bello, March, 1912 (Busck); Trinidad River, March,

1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck); Cabima,

May, 1911 (Busck) ; Corozal, Canal Zone, June, 1912 (Busck); Bejuco

River (W. Schaus).

EUCLEA BUSCKI Dyar.

7. Cabima, May, 1911 (Busck); Trinidad River, May, 1911

(Busck).

EUCLEA BARANDA Schaus.

1. Bejuco River (W. Schaus).

EUCLEA TRICHATHDOTA Dyar.

1, Bejuco River (W. Schaus).

METRAGA PERPLEXA Walker.

5. Tabernilla, Canal Zone, May, 1907 (Busck); Corozal, Canal

Zone, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

METRAGA COLLE Dyar.

8. La Chorrera, May, 1912 (Busck).

This is, perhaps, only a variety of the preceding species.

METRAGA EMILIA Dyar.

2. Tabernilla, Canal Zone, May, 1907 (Busck); Bejuco River (W.

Schaus).

METRAGA RUBICOLOR Dyar.

6. Taboga Island, February, 1912 (Busck); Trmidad River, March,

1912 (Busck); Porto Bello, April, 1912 (Busck); Bejuco River (W.

Schaus).

SEMYRA BELLA Herrich-SchSfifer,

1. Porto Bello, May, 1912 (Busck).

SEMYRA GLADYS, new species.

Size and markings of S. distincta Moschler, but a shaded red patch

below the cell subbasally, the silvery line and dark spot of distincta

wholly lacking. Expanse, 28 mm.
r^^^e.—Male, No. 16088, U.S.N.M.; Porto Bello, February, 1911

(Busck).

TALIMA STRAMINEA Schaus.

1. Bejuco River (W. Schaus).

SISYROSEA DIANA Druce.

2. Cabima, May, 1911 (Busck).
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SISYROSEA (?) PARVA Dyar.

1. Alhajuelo, April, 1911 (Busck).

SISYROSEA (?) APHASIA, new species.

Close to S. ( ?) pliara Druce, but the outer line more curved above,

meeting tlie costa obliquely, and the hind wing lighter brown, about

the color of the terminal space of fore wing.

Type.—Female, No. 16089, U.S.N.M.; Bejuco River (W. Schaus).

EUPROSTERNA EL^ASA Dyar,

7. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone,

April, 1912 (Busck); Taboga Island, June, 1911 (Busck); Bejuco

River (W. Schaus).

NATADA SALTA Druce. (=FUSCA Druce).

13. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck) ; La Chorrera, May, 1912 (Busck) ; Bejuco River (W. Schaus).

NATADA NINDLA Dyar.

2. Cabuna, May, 1911 (Busck); Trinidad River, May, 1911

(Busck).

EPIPEROLA ALBIMARGINATA Kaye.

4. Trinidad River, March and June, 1912 (Busck); La Chorrera,

May, 1912 (Busck).

EPIPEROLA PAIDA Dyar.

1. Trinidad River, May, 1911 (Busck).

EPIPEROLA VAFERA Druce.

1. Cabima, May, 1911 (Busck).

EPIPEROLA MONOCHROMA Dyar.

5. Paraiso, Canal Zone, January, 1911 (Busck); Chiriquicito,

April, 1906 (W. Schaus); Bocas del Toro, April, 1906 (W. Schaus).

Busck's specimen is darker than the others, being almost browTi in

color, but of the same size and without markings.

PEROLA VILLOSIPES Walker.

1. Cabima, May, 1911 (Busck).

VIPSOPHOBETRON MARONA Dyar.

2. Trinidad River, May, 1911 (Busck); Corozal, Canal Zone, July,

1912 (C. P. Crafts).

Family MEGALOPYGID^.

MICRORAPE MINUTA Druce.

12. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck).

NORAPE PURA Butler.

24. Trmidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek).
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NORAPE XANTHOLOPHA, new species.

White; fore wiiig without appressed lines, costa white below; front

and vertex yellow; pectus and fore femora black; basal tuft of abdo-

men yellow. Expanse, 35 mm.
Type.—Male, No. 16092, U.S.N.M.; La Chorrera, May, 1912

(Busck).

TROSIA FALLAX Felder.

1. La Chorrera, May, 1912 (Busck).

TROSIA TRICOLORA Fabricius.

6. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

TROSIA ARGENTEA Druce.

1. Cabima, May, 1911 (Busck).

I have the name from 'Mr. Schaus, but have been miable to find the

original description.

TROSIA ACCA RIBBEI Druce.

2. Ti'uiidad Kiver, March, 1912 (Busck); Porto Bello, April, 1912

(Busck).

The type of acca Schaus is from Mexico. Specimens from Costa

Rica and Panama have the hmd ^dng less orange, the fore wing grayer,

and may perhaps hold the name ribhei Druce as a varietal one.

TROSIA TYMPANIA Druce.

1. Ai^ajan, March, 1911 (Busck).

I placed this species in Malmis,^ but find the venation of hmd wing
varies, vems 3 and 4 being either shortly stalked or separate.

ARCHYLUS GUTTIFASCIA V/alker.

1. Corozal, Canal Zone, November, 1912 (C. P. Crafts).

MESOSCIA ERIOPHORA Sepp.

1. Porto Bello, April, 1912 (Busck).

MEGALOPYGE COSTARICENSIS Schaus.

6. Trinidad River, March, 1912, and May, 1911 (Busck); Porto

Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck).

MEGALOPYGE LANATA Stoll.

Panama City, April, 1911, larvae on shade trees (Busck); larvae on
"Cashew tree" Ancon, Canal Zone, June, 1913 (E. M. Keyser).

No adults were captured, but the larvae apparently commonly
observed. The larva is well figured by Sepp,^ under the name PTiOr

Ixna citri.

MEGALOPYGE ALBICOLLIS Walker.

4. Taboga Island, February, 1912 (Busck); Cabima, May, 1911

(Busck); Porto Bello, May, 1912 (Busck).

MEGALOPYGE MULTICOLLIS Schaus.

3. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

« Proc. Ent. Soe. Wash., vol. 12, 1910, p. 168.

> Sarin. Vlind., vol. 1, 1830, p. 31, pi. 12.
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UNDUZIA, new- genus.

Fore wing with veins 2-5 well separated, 6 arising below the angle

of the cell 7-8 stalked, 9, 10, 11 on the cell, 12 free. Hind wing with

2 to 5 well separated, 6, 7 separate, 8 from subcostal near end of cell;

frenulum absent. Antemise short and slight. Head small, retracted.

Type of the genus.— Unduda gistinda, new species.

UNDUZIA GISTINDA, new species.*

BrowTi; wuigs thinly scaled, translucent ; a subtermmal row of faint

yellowish spots between the veins of fore wmg, appearing raised.

Expanse, 36 mm.
Cotypes.~T\YO females. No. 16097, U.S.N.M.; Trinidad River,

March, 1912 (Busck).

Family DALCERID^.

ACRAGA CARETTA Dyar.

1. Porto Bello, April, 1912 (Busck).

ACRAGA CONDA Dyar.

2. Trinidad River, March, 1912 (Busck).

ACRAGA COA Schaus.

5. Corozal, Canal Zone, November, 1912 (C. P. Crafts); Bugaba
(W. Schaus).

ANACRAGA PHILETEREA Schaus.

3. La Chorrera, May, 1912 (Busck); Trinidad River, June, 1912

(Busck).

ANACRAGA DULCIOLA, new species.

Fore wring brown; a yellow patch at base running out to middle of

imier margin. Hind wing orange, shading to brown on the fringe.

Expanse, 11 mm.
Ti/pe.—Male, No. 16099, U.S.N.M.; La Chorrera, May, 1912 (Busck).

Also another larger and darker specimen, Porto Bello, December,

1912 (G. F. Cleveland).

CA, new genus.

Fore wing with veins 8 and 10 wanting, 9-11 long-stalked or coin-

cident; no accessory cell. Hind wing with 3-4 shortly stalked, 5-7

well spaced, 8 broadly joined to cell.

Type of the genus.—Ca anastigma, new species.

CA ANASTIGMA, new species.

Fore wing light yellow; a wavy dirty olivaceous shade across inner

third of wing; a similar submarginal shade, irregular, Uly defined,

» Another species of this geuus is before me from Venezuela. It may be described as—

UNDUZIA PHAULE, new species.

LightMT brown, the submarginal spots scarcely relieved. Veins 4-5 of fore wing are closer together, 9 is

shortly stalked with 7-8; on hind wing 6-7 are connate. Expanse, 30 mm.
Type.—Female, No. 16098, U.S.N.M.; Merida, Venezuela (S. E. Briceno).
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toucliing the margin in places; discal dot small, romid, black, placed

up toward the costa; two minute black dots at apex. Hind wing
whitish with faint yellow tint. Expanse, 11 mm.

Coty^es.—FouT males, No. 16100, U.S.N.M.; Trinidad River,

March, 1912 (Busck).

PARACRAGA CYCLOPHERA, new species.

Creamy white; fore \ving shaded with brown faintly; Imes joined

to each other and detached from costa and iimer margm, forming an

elliptical ring, more pointed below than above, slender, brown; some
groups of scales in its upper part; a dot on vein 1 near middle and ter-

mmal row of dots on the veins. Hind wing immaculate. Expanse,

20 mm.
Cotypes.~T\vo males, No. 16101, U.S.N.M.; Cabima, May, 1911

(Busck).

Family LACOSOMIDiE.

MIMALLO AMILIA Stoll.

1. Trinidad River, May, 1912 (Busck).

PAMEA RUMINA Druce.

1. Taboga Island, June, 1911 (Busck).

CICINNUS LANTONA Schaus.

3. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

CICINNUS SOLVENS, new species.

Male.—-Fore whig mth the apex falcate; dark purple gray; lines

blackish, the inner nearly straight across the wing, a little wavy; outer

line angled between veins 7 and 8, crenulate on the veins; discal spot

round, blackish; an orange shade from outer line to below pointed

apex; margin a httle blackish shaded. Hind wing irrorate with dark

scales, especially outwardly; a smgle mesial line, bluntly bent at upper

thnd, followed below by a clouded duplication. Expanse, 43 mm.
Female.—Wood brown; wuigs irrorated with purplish; lines as in

the male, the outer followed below by a duplication ui olive brown;
duplication of line on hmd wing olive-brown shaded. Expanse, 48 mm.

'

Cotyi)es.—Two males, one female. No. 16102, U.S.N.M.; Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

CICINNUS BETA Schaus.

1. Trinidad River, March, 1912 (Busck).

Family PSYCHID^.

PLATCECETICUS APHAIDROPA, new species.

Fore wing trigonate, hind whig rounded; brown, thinly scaled,

with slight bronzy tint; vehis of fore whig darker, the apex and
margin a little more bronzy. Expanse, 19 mm.

Type.—^o. 16110, U.S.N.M.; Trinidad River, March, 1912 (Busck).

Venation as in P. costaricensis Schaus, except that vein 10 is

stalked.
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PLAT(ECETICUS SYMMICTA, new species.

Fore wing broad vnih. rounded apex; hind wing rounded trigonate;

brown, unicolorous ; hind wing a little Ughter. Expanse, 12 mm.
Type.—1^0. 16111, U.S.N.M.; Ancon, Canal Zone (A. H. Jennings).

Veins 8-9 of fore wing stalked, 10 from cell; 4, 5 from a point in

both wings.

OIKETICUS KIRBYI Guildlng.

2. LaChorrera, April, 1912 (Busck).

Family THYRIDIDiE.
DRACONIA RUSINA Druce.

1. LaChorrera, May, 1912 (Busck).

DYSODEA ANGULISOLA, new species.

Fore "wing dark purple-brown, nearly solidly from base to outer

two-thirds, where it ends in a straight, oblique line; terminal area

light yellow, finely irrorate with dark, apex shaded across to vein 7

;

a narrow band of dark brown from costa before apex, stopping at

outer margin at middle; a small erect mark from tornus; basal dark

area washed with light purplish in bands. Hind wing dark on

costa fom-th, the rest yellow, thickly reticulate with dark brown; a

narrow transverse band near base; two small white-hyaline discal

spots, the lower triangular; traces of two outer patches of dark,

confused in the reticulations. Expanse, 26 mm,
Type.—'^o. 15535, U.S.N.M.; Cabima, May, 1911 (Busck).

Near D. thyridina Felder and Rogenhofer, possibly the same, in

case their figure is in error in the details of the apical marking of

fore wing.

DYSODIA REMIE, new species.

Brick red with broken, subreticulate dark lines; a round dark spot

at outer third of costa, from which a straight narrow line runs to inner

margin; a subterminal broken line, lost in reticulations; a famt

clouding at apex and tornus. Hind wing with straight mesial hne

following two minute, white-hyaline discal dots; all of outer space

faintly lilacine shaded over the reticular lines except a ray outward

from cell. Expanse, 22 mm.
Type.—No. 15539, U.S.N.M.; LaChorrera, May, 1912 (Busck).

RHODONEURA THIASTORALIS Walker.

1. Porto Bello, April, 1912 (Busck).

Agrees with a specimen from Ecuador so labeled in Mr. Schaus's

writing. Specimens from Jamaica and Cuba labeled " PJiaramhara

thiastordlis Walk. ( = violalis Poey)" by Mr. Warren are larger,

browner, and with the outer margin more prominent centrally,

but perhaps not more than a race of the same species. Walker

described Pyralis thiastordlis from Brazil.* Hampson gives it a

1 Cat. Brit. Miis., Lep. Het., vol. 19, 1859, p. 893.
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very wide range, including the Neotropical region and Malayan

subregion.' Specimens from Costa Rica collected by Mr. Schaus

are all very much larger, but with the wing-shape of the Panama
specimen.

RHODONEURA PAULLULA Pagenstecher.

1. Tabernilla, Canal Zone, May, 1907 (Busck).

RHODONEURA MESCEMEMNA, new species.

Fore wing pointed at apex, a projection below middle of outer

margin; hind wing with strong emargination below tip. Lilaceous

with coarse black strigose dots in hnes; apex minutely white with

black dot; a square red discal mark with black dots at the corners;

a broad outer red band, widening on costal half; terminal area reddish

shaded; a dark subterminal line with blackish shade across it at the

projection of the margin. Hind wing with the inner third shaded

with black and red, cut across before middle by a reddish band,

which runs sharply to margin below the emargination as a white ray.

Expanse, 19 mm.
Cotypes.—Two specimens, No. 16105, U.S.N.M.; selected from a

series of seven; LaChorrera, May, 1912 (Busck) ; Corozal, Canal Zone,

April, 1911 (Busck).

RHODONEURA PAMMICRA, new species.

Bronzy brown, reticulated with dark brown; two lines forming an
outer band \videning on costa, one distinct and straight; a similar

subterminal line. Hind wing with heavier lines broadly reticulating

over fine strigae, inclosmg a pale elliptical patch touching costa and
one on tornus. Expanse, 14 mm.

Type.—'No. 16106, U.S.N.M.; Taboga Island, June, 1911 (Busck).

SICULODES POSTPONENS, new species.

Ground color whitish; terminal haK of fore wing overlaid with

smoky violaceous; numerous strigose transverse bands of blackish

gray, the five inner ones broken, the four outer ones more continuous

and curved; a red shade beyond end of cell with black patch below it;

a white speck at apex, containing a black dot. Hind wing broadly

washed with whitish on inner area, the apex violaceous gray; a

mesial gray band, heavily stained with purple-black centrally,

resembling a discal spot. Expanse, 23-27 mm.
Cotypes.—Two specimens, No. 16107, U.S.N.M.; Corozal, Canal

Zone, March, 1911 (Busck) ; La Chorrera, May, 1912 (Busck).

BRIXIA MOLECULA, new species.

Creamy white; head brown; fore wing with fine gray strigse; a

rounded gray patch at inner third centrally and a band at outer third,

irregular, widening to costa; a red-brown band from costa before

apex to vein 5, forked below; a short band a tornus. Hind wing
with an inner gray narrow band; a broad mesial one, rounded off at

1 Proc. Zool. Soc. Lond., 1887, p. 620.
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vein 7 and narrowed at inner margin; a narrow uniform submarginal

band stained with red-brown near the costa; fringes of both wings

stained with red-brown. Expanse, 20 mm.
Type.—'No. 16108, U.S.N.M.; Alhajuelo, April, 1911 (Busck).

HERDONIA BRIXIFACIES, new species.

Fore \^^ng olive grayish with darker gray bands and irrorations;

subbasal mark on costa; inner curved band incised centrally; outer

band a spot on costa and band below, shaded and outbent over discal

venules; subterminal band broken centrally, its costal segment

shaded with red-brown, furcate below against a longitudinal row of

black dots. Hind wing creamy white with brown bands; an inner

spot; mesial band straight, furcate toward costa, its lower limb

black; submarginal band broken at its upper third, with a black dot

inward from the dislocation. Expanse, 17-22 mm.
Cotypes.—Two specimens, No. 16109, U.S.N.M.; La Chorrera,

May, 1912 (Busck).

FamUy PYRALIDiE.

SvilDfainily I»YR^XJSTI]Sr^S:.

HOMOPHYSA INVISALIS Guenee.

5. Corozal, Canal Zone, March and April, 1911 (Busck); Alhajuelo,

April, 1911 (Busck) ; La Chorrera, May, 1912 (Busck).

HOMOPHYSA CALLA Kaye.

3. Porto Bello, April, 1912 (Busck); Trinidad River, May, 1911,

and June, 1912 (Busck).

HOMOPHYSA CYMALIS, new species.

Fore wing white; yellow linear shadings over base and apex;

median space white; lines soft purplish, clouded, the inner broadly

double, the outer excurved, denticulate below, followed by a broad

shade to the subterminal; a white terminal patch at end of veins 2-3,

in which black terminal dots are seen, obsolete above and below.

Hind wing whitish, a little clouded outwardly, the pecuhar terminal

marking faintly reproduced. Expanse, 15 mm.
Type.—Female, No. 16114, U.S.N.M.; Trinidad River, June, 1912

(Busck). Two others with additional data, Trinidad River, March,

1912 (Busck); La Chorrera, May, 1912 (Busck).

Allied to H. polycyma Hampson.

HOMOPHYSA ORIOLA, new species.

Brownish straw-color over white, the white showmg in patches,

which are especially large in the median space; lines white, edged by

the dark color; imier line with outward angle on discal and sub-

median folds; outer line roundly excurved on upper two-thirds, bent

on submedian; a fine termmal black line, formmg a dot subcostally

and on submedian, preceded narrowly by white. Hmd wing whitish

costally, shaded \\Tith brownish outwardly; a white line with dark
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inner edge, obsolete above and below; terminal line with black point

on submedian. Expanse, 13 mm.
Type.—Female, No. 16113, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also 7 others with additional localities: Porto Bello,

April, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Trinidad River,

March and August, 1912 (Busck); Corozal, Canal Zone, November,

1912 (C. P. Crafts).

Near H. sequistrialis Hlibner, the lines softer with edges concolorous

with the wmg-shadcs, the termmal line not uniform, etc.

HOMOPHYSA MORIBUNDALIS, new species.

Similar to H. cymalis, smaller, vems 10 and 11 of fore wing coinci-

dent. Base and termen shaded with olive yellow; inner line rigid,

slightly curved; median space purplish, pale on the costa; a black

shade on termen above the middle with a white patch below. Hmd
wmg soiled whitish, with famt gray outer line. Expanse, 11 mm.

Ti/pg.—Female, No. 16214, U.S.N.M.; Corozal, Canal Zone, July,

1912 (J. Zetek). Also one female, Porto Bello, May, 1912 (Busck).

MASSEPHA LXJPA Druce.

9. Trinidad River, March and June, 1912 (Busck); Alhajuelo,

April, 1911 (Busck); Corozal, Canal Zone, November, 1912 (C. P.

Crafts)

.

NEUROPHYSETA MELLOGRAPTA, new species.

White; discal mark blackish, quadrate, notched above and below;

a wood-brown longitudmal shade on costa and one below; subbasal

line black-brown; inner Ime far out, dentate on subcostal and median;

a stripe along costa almost to inner Ime; a wood-brown half band

below; outer line nearly straight above, bent in at right angles at

vein 2, then again bent to inner margin; terminal space nearly filled

by a black-brown band, parallel to the outer Ime, notched outwardly

by white at discal and submedian folds; a terminal black Ime; fringe

white, patched with black at apex and middle of outer margm. Hind

wmg with a band near the base, then clear white; median space

filled with black-brown, except for a white ray out from the discal

dot, straightly limited inwardly, outwardly by the bent outer line,

which resembles that of fore wing, but is less sharply bent; termen as

on fore wing. Expanse, 15 mm.
Tifpe.—Female, No. 16116, U.S.N.M.; Trinidad River, June, 1912

(Busck). Another specimen from Alhajuelo, April, 1911 (Busck).

Close to Musotima narcissusalis Walker, as identified by Mi'. Schaus

in a specunen from Aroa, Venezuela, which, if correct, proves that

narcissusalis should be removed from Musotima.

PSEPmS MINISTRALIS, new species.

Soft brown over whitish, the lines showing white, their dark edges

scarcely contrasted; subbasal line straight, a little oblique; mner

34843°—Proc.X.:M.vol.47—14 17
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line arcuate; outer line with a sharp central outcurve, almost angled;

discal mark oblique, dark; a row of terminal black dots. Hind wing
with single outer line, dark within, white without. Expanse, 10 mm.

Type.—Mule, No. 16112, U.S.N.M.; Porto Bello, April, 1912

(Busck). Also 4 others with additional localities, Cabima, May,
1911 (Busck); Trinidad River, May, 1911 (Busck).

Allied to P. myrmidonalis Guenee, but the lines appear pale on a

darker ground instead of the reverse.

LIPOCOSMA PARCIPUNCTALIS, new species.

Whitish; inner line far out, fulvous-gray, bent; outer line excurved

above and angled outward on submedian; a brown shade at apex.

Hind wing w^ith a patch of dark scales representing the inner half of

mesial band; a slender brown line curved over a patch of brown-gray

on inner half of margin, containing four little black dots. Expanse,

11 mm.
Type.—Female, No. 16170, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck).

LIPOCOSMA PUNCTISSIMALIS, new species.

Fore wmg with veins 4-5 stalked; heavily irrorate with black,

leaving a triangular white patch at basal third of inner margin, extend-

ing up to cell; two black streaks on costa; a black discal mark; a

heavy semicircular black and brown shade on costa outwardly, fol-

lowed by the slender, curved outer line, which runs out near the

margin, then in along vein 3 and is dentate on submedian; this is

followed narrowly by black; tornus filled in with black; apex white

with dotted terminal line. Hind w^ing with the margin twice mcised;

white at base and in the indentations of the outer line, else powdered
with black; a black raised tuft below cell, followed by a dark area; a

row of seven minute black dots with coppery scales on lower half of

margin. Expanse, 10 mm.
Type.—Male, No. 16171, U.S.N.M.; Taboga Island, June, 1911

(Busck). Also four males and one female from the same place,

February, 1912 (Busck).

Allied to Amhia argyractalis Schaus (which is not an Amhia), but
much smaller and more diversified in markings. Also differing in

venation, having veins 4 and 5 of fore wing stalked, while they are

apart in argyractalis.

LIPOCOSMA TELIFERALIS, new species.

Similar to L. punctissiTnalis and with the same venation; fore wmg
whiter, the markings more open; a white area on costa; white

triangle narrower and followed by fulvous brown. Hind wing with-

out any conspicuous dark area below the cell-tuft which has long thick

hairs nearly reaching the margin; incision of outer line sharp.

Expanse, 10 mm.
Type.—U&\e, No. 16172, U.S.N.M.; Taboga Island, February, 1912

(Busck). Also a female from Porto Bello, April, 1912 (Busck).
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LIPOCOSMA CONSORTALIS, new species.

Fore wing creamy whitish at base with purple atoms, followed by
a black half band on inner margin, then a broad brown band; median
area purple filled, with an arc-shaped white discal Ime, running out

along veins 4-5, slightly furcate at the end; a brown patch at costa;

outer line excurved over cell, whitish, shaded with black in the curve

and followed by a black patch; tornus brownish. Hind' wing gray,

whitish at base; some erect long black hairs on iimer margm; outer

Ime black, excurved, doubled on its inner half, followed by white

below; margm faintly fulvous with an inner line; four minute black

points with metallic coppery scales on inner half of the margin, which
is excised at discal and submedian folds. Expanse, 13 mm.

Type.—Femnle, No. 16169, U.S.N.M.; Alhajuelo, April, 1911

(Busck). Also another female from the same place.

Very close to Ambia metalophota Hampson from Jamaica (which is

not an Ambia), perhaps the same species, but the present form is

darker in tone and rather widely separated geographically.

SUFETULA DIMINUTALIS Walker.

14. Tabogilla Island, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Cabuna, May, 1911 (Busck); Trinidad

River, June, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Corozal,

Canal Zone, November, 1912 (C. P. Crafts).

SUFETULA HYPOCmRALIS, new species.

Much like S. diminutalis, but whereas that has a broad outer dark
border to the hind wing with erect outer line, this has a narrow border,

the outer line oblique and joining the costa further out toward apex.

Tlie black shade across the disk on hind wing is Imear. Expanse,
10 mm.

Type.—Female, No. 16117, U.S.N.M.; Trinidad River, May, 1911

(Busck).

SUFETULA HYPOCHAROPA, new species.

Similar to the preceding, but smaller; fore wing with a narrow but
distinct pale orange-brown margin, lined on both sides with black,

the terminal line being double and fdled with this color, whereas it is

single in diminutalis and hypocliiralis. A patch of orange-brown at

apex. Hmd wmg with narrow outer border, the discal shade broad
and diffused, undifferentiated from the discal spot. Expanse, 9.5 mm.

Type.—'M.ale, No. 16118, U.S.N.M.; Porto Bello, May 1912 (Busck).

Also 15 others with additional localities, Paraiso, Canal Zone, January,

1911 (Busck); AUiajuelo, April, 1911 (Busck); Corozal, Canal Zone,

April, 1912 (Busck), November, 1912 (C. P. Crafts); Cabima, May,
1911 (Busck); Taboga Island, June, 1911 (Busck).

SCYBALISTA SEMIFERREALIS Hampson.

29. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,
March, 1911 (Busck), July, 1912 (J. Zetek), August and November,
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1912 (C. p. Crafts); Alhajuelo, April, 1911 (Busck); La Chorrera,

April and May, 1912 (Busck); Paraiso, Canal Zone, May, 1911

(Busck).

SCYBALISTA POTENTALIS, new species.

Foro wing white with dense longitudinal shades of ocher-brown;

subbasal line oblique, faint, ocher-brown; inner line white with dark

bro\\Ti outer edge, oblique across cell, incurved to submedian, then

oblique below; discal mark dark brown, lunate; outer line white,

edged by dark brown within, excurved above, dentate at vein 3, a

long inward tooth at vein 2, runnmg m along 1, then parallel to inner

line to margin ; a row of uniform terminal dashes, preceded by white.

Hmd wing whitish along costa, ocher-brown shaded outwardly; outer

line curved, white, brown withm, obsolete at both ends; four central

rounded black terminal dots, faintly duplicated within. Expanse,

14 mm.
Type.—Female, No. 16115, U.S.N.M.; Taboga Island, February,

1912 (Busck).

SYMPHYSA AM(ENALIS Walker.

1. Corozal, Canal Zone, July, 1912 (C. P. Crafts).

ZINCKENIA FASCIALIS Cramer.

4. Porto Bello, March, 1911 (Busck) Corozal, Canal Zone, July

and November, 1912 (C. P. Crafts).

ZINCKENIA PERSPECTALIS Hubner.

14. Porto Bello, February, 1911, and April, 1912 (Busck); Taboga

Island, February, 1912 (Busck); Corozal, Canal Zone, March, 1911

(Busck); July, August, and November, 1912 (C. P. Crafts); Allia-

juelo, April, 1911 (Busck); Cabima, May, 1911 (Busck); La Chorrera,

May, 1912 (Busck).

DESMIA TAGES Cramer.

5. Taboga Island, February, 1912 (Busck); Cabima, May, 1911

(Busck); Corozal, Canal Zone, June and August, 1912 (C. P. Crafts).

DESMIA BAJULALIS Guenee.

2. Trinidad River, March, 1912 (Busck).

DESMIA NOTALIS Felder.

3. Trmidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); Corozal, Canal Zone, November, 1912 (C. P. Crafts).

DESMIA GEMINALIS Snellen.

2. Chu-iqui, May, 1907 (W. Schaus); Cabuna, May, 1911 (Busck).

The male antoimse are thickened on basal two-fifths, then bent,

with mmute tuft only. The specimen from Chii-iqui is apparently

the female.

DESMIA TETRATOCERA, new species.

Thickened basal part of antenna not over the basal fourth, then a

tuft and curved region. Markings such as in geminalis, but the hind
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wing washed with white on costa to below vem 6; fringe blackish

outwardly, not white. Expanse, 27 mm.
Type.—MoXe, No. 16124, U.S.N.M.; Tabernilla, Canal Zone, May,

1907 (Busck).

DESMLA. PARASTIGMA, new species.

Male antennae unmodified, with bristles and cilia. Black; abdo-

men with posterior segmental white lines, anal segment white-lined.

Fore wing with two white-hyaline spots, the inner oblique, notched

on median vein, followed by a band below, defined only by a little

whitish shade beyond; outer spot from vein 4 to the subcostal,

narrower above. Hind wmg with costa washed with sordid whitish

to below vem 6; a little white dash across cell; a long white streak

form subcostal to near tornus, widened a little at vems 3-5, tapermg

below; frmges pale with fuscous interlme. Expanse, 29 mm.
Type.—Unh, No. 16121, U.S.N.M.; Cabhna, May, 1911 (Busck).

Also a male from Guapiles, Costa Rica (W. Schaus).

DESMIA PHAIORRHCEA, new species.

Black; fore wmg with two oval white spots as infunehralis Guenee.

Hind wing with an inner spot below cell running nearly to inner

margm and duplicated without by a narrow white Ime; outer spot

beyond cell, from subcostal to vein 3, rounded; a long double brown
anal tuft m the male; antennae unmodified. Expanse, 25 mm.

Type.—Male, No. 16122, U.S.N.M.; Porto Bello, May, 1912

(Busck).

DESMIA ACLISTALIS, new species.

Black, replaced by bronzy brown, the black remaining only around
the spots and at base of fringe; spots with wavy outline, the inner

from the subcostal to vein 1, followed by a white speck below; the

outer from the subcostal to vem 3, narrow above. Hind wmg with

a very wide spot, covermg half of the wing in the center, crenulate

without; fringe whitish outwardly. Expanse, 16 mm.
Type.—Male, No. 16123, U.S.N.M.; La Chorrera, April, 1912

(Busck).

EURRHYPARODES SPLENDENS Druce,

10. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

July and August, 1912 (C. P. Crafts).

EURRHYPARODES LYDANUS Druce.

15. Taboga Island, February, 1912 (Busck); Tabogilla Island,

February, 1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck),

July and August, 1912 (C. P. Crafts); Alhajuelo, April, 1911 (Busck);

Cabhna, May, 1911 (Busck).

EURRHYPARODES SCULDUS, new species.

Thorax and fore wing dark brown, lustrous, a little purplish; inner

line straight, dark, unrelieved and obscure; outer Ime outbent at

veins 3-5 with two teeth, relieved by narrow straw-colored patches
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before the teeth and following most of the line outwardly; fringe dark,

with pale luster in oblique light. Hind wmg with the base pale

whitish, tinted with straw-color; a black dot in cell; outer area

purplish brown; mesial line detached from the dark area above,

broken, showing two dots beyond the cell as remains of teeth. Ex-

panse, 12 mm.
Cotypes.—Five specunens. No. 16125, U.S.N.M.; Trmidad River,

March, 1912 (Busck); Corozal, Canal Zone, July, 1912 (C. P. Crafts).

ENTREPmA LEVINIA Cramer.

4. Trmidad River, March and June, 1912 (Busck); Corozal, Canal

Zone, November, 1&12 (C. P. Crafts).

PAGYDA TRADUCALIS Zeller.

6. Taboga Island, February, 1912 (Busck); Trinidad River, March,

1912 (Busck).

La Chorrera, May, 1912 (Busck).

ERCTA ORNATALIS Duponchel.

1. Porto Bello, March, 1911 (Busck).

ERCTA VITTATA Fabricius.

9. Taboga Island, February, 1912 (Busck); Porto Bello, March,

1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek), August,

1912 (C. P. Crafts).

LEUCOCHROMA COROPE Cramer.

13. Taboga Island, February, 1912 (Busck); Trinidad River,

March, 1912 (Busck); Porto Bello, April, 1912 (Busck); Corozal,

Canal Zone, April, 1911 (Busck); July, 1912 (J. Zetek, C. P. Crafts);

August, 1912 (C. P. Crafts); Cabima, May, 1911 (Busck).

LEUCOCHROMA COLUMBIENSIS Hampson.

3. Taboga Island, February, 1912 (Busck); Trinidad River, March,

1912 (Busck).

LEUCOCHROMA EUPHTmNYLLA, new species.

Wliite; markings ocher-brown, arranged as in licoloralis Dyar;

color of the markings brow^ler, less orange; a gray-brown point on

margin below apex and stain on costa at mception of outer Ime;

markmgs closely as m Ucoloralis, rather fuller, the white areas more

restricted, showmg especially in the submargmal patch, which is

large, well filled out close to margin. Expanse, 19 mm.
Type.—Ma\e, No. 16126, U.S.N.M.; from a series of 20, Taboga

Island, February, 1912 (Busck) . Other localities are Trinidad River,

March, 1912 (Busck); Corozal, Canal Zone, June, 1912 (Busck).

In this and the following species the fore wings have the outer

margin a little more oblique and the apex more pointed than usual

in Leucochroma. The palpi have the tuft in front of the third joint

square rather than triangular. They agree with L. Ucoloralis Dyar.^

1 Ischnurges bicoloralis Dyar, Zoologica, vol. 1, 1910, p. 134.
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Possibly these should form a new genus, but as they do not differ

markedly from Leucochroma, and are led up to in markings by other

species,^ I leave them in this genus. They can not be placed in

Ischnurges, in which genus I originally described hicoloralis.

LEUCOCHROMA EUPHARAMACIS, new species.

Close to hicoloralis Dyar, the colors the same, the markings fuller

throughout, the white spaces reduced. Trace only of the brown

specks below the apex and at inception of the outer line; basal mark-

ings of fore wing confluent, marginal marks continuous. Expanse,

17 mm.
Type.—Female, No. 16128 U.S.N.M., selected from a series of 17,

Trinidad River, March, 1912 (Busck). Other localities are Corozal,

Canal Zone, June, 1912 (Busck), July, 1912 (C. P. Crafts).

Very close to hicoloralis Dyar, possibly a race of it.

MARASMIA COCHRUSALIS Walker.

40. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone,

March, 1911, and May, 1912 (Busck), July, 1912 (J. Zetek, C. P.

Crafts) ; LaChorrera, April, 1912 (Busck) ; Trinidad River, June, 1912

(Busck).

SYNGAMIA ABNORMALIS Snellen.

9. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck) ; La Chorrera, May, 1912 (Busck) ; Corozal Canal Zone, July,

1912 (J. Zetek, C. P. Crafts).

The specimens agree ^nth a female from Costa Rica labeled by Mr.

Schaus. In the male, there is a slight swelling on the costa between

end of first line and discal dot.

SYNGAMIA SCIAGRAPHALIS, new species.

Differs from ahnormalis (Snellen) Schaus in being tinged with

ocher, especially along inner margin, the costa of the male straight,

mthout swelling; lines of hind wing not quite as coarse and rigid

as in ahnormalis, the whitish bordering shades less contrasting. Ex-

panse, 15 mm.
Type—Male, No. 16119, U.S.N.M.; Trinidad River, March, 1912

(Busck) . Also eight others, La Chorrera, May, 1912 (Busck) ; Corozal,

Canal Zone, July, 1912 (J. Zetek, C. P. Crafts), November, 1912

(C. P. Crafts).

' Leucochroma meliusalis Walker has the pattern of coloration of these forms, which is still more nearly

approximated in—

LEUCOCHROMA ANALYTICA, new species.

Similar to L. meliusalis, with which it was confused in the collection, but with the blackish scales almost

wholly removed. In meliusalis there are indistinct dark edgings to the stigmata and a dark terminal line,

which breaks into three distant dots below apex, derived from the corope type. In analytica, all the marks

are orange-yellow on a white ground, broadened, diffused, the terminal line also orange, except the

three minute dark dots below apex. Terminal line on hind wing a little darker than the other mark-

ings, but not dark as in meliusalis. Expanse, 19 mm.
Cotypes.—Four specimens, No. 16127, U.S.N.M.; Trinidad, British West Indies (Schaus Gollection).
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SYNGAMIA MELANOBATHRUM, new species.

A smaller species with straight costa in the male, resembling S.

cognatalis (identified by Schaus) ; more uniformly straw-yellow, with-

out the general dark shading of cognatalis, the lines of hind wing not

so flexuous and irregular, though much less rigid than in ahnormalis

or sciagraphalis, but easily distinguished from all by a patch of long

black scales at base of costa of liind wing of male on both surfaces

of the wing. Expanse, 13 mm.
Type.—Male, No. 16120, U.S.N.M.; LaChorrera, May, 1912 (Busck).

Also 14 males and 9 females, Cabima, May, 1911 (Busck); Paraiso,

Canal Zone, February, 1911 (Busck); Trinidad River, March, 1912

(Busck); Corozal, Canal Zone, April, 1911 (Busck), July, 1912 (J.

Zetek, C. P. Crafts), November, 1912 (C. P. Crafts).

SYNGAMIA RUBRICINCTALIS Guenee.

3. Taboga Island, February, 1912 (Busck); La Chorrera, May,
1912 (Busck).

SYNGAMIA PEPITALIS Guenee.

1. Tabernilla, Canal Zone, May, 1907 (Busck).

SYNGAMIA FLORELLA Cramer.

22. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek, C. P. Crafts); Gatun, Canal Zone, August, 1909

(A. H. Jennings).

SYNGAMIA AQUATICALIS Guenee.

4. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July and No-
vember, 1912 (C. P. Crafts).

SYNGAMIA H^MORRHOIDALIS Guenee.

2. Corozal, Canal Zone, July, 1912 (C. P. Crafts).

SYNGAMIA INFLAMMATALIS Hampson.

1. Trinidad River, March, 1912 (Busck).

SYNGAMIA FLABELLALIS Guenfee.

5. Corozal Canal Zone, August and November, 1912 (C. P. Crafts).

SYNGAMIA TYTroSALIS Walker.

1. Trinidad River, March 1912 (Busck).

SAMEA ECCLESIALIS Guenee.

71. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek, C. P. Crafts).

SAMEA MICTALIS Hampson.

2. Paraiso, Canal Zone, February, 1911 (Busck).

SAMEA CHLORISTALIS Hampson.

28. Porto Bello, February, 1911 (Busck); Trinidad River, March,

1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck), July, 1912

(J. Zetek, C. P. Crafts).
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SAMEA MULTIPLICALIS Guenee.

71. Trinidad River, March 1912 (Busck) ; La Chorrera, April and

May, 1911 (Busck); Cabima, May, 1911 (Busck); Corozal, Canal

Zone, July, 1912 (J. Zetek, C. P. Crafts).

TRITHYRIS SCYLLALIS Walker.

3. Trinidad River, March, 1912 (Busck).

TRITHYRIS SUNIALIS Snellen.

4. Porto Bello, February and March, 1911 (Busck); Trinidad

River, March, 1912 (Busck).

TRITHYRIS PRETIOSALIS Schaus.

1. Cabima, May, 1911 (Busck).

TRITHYRIS APICOLOR Dnice.

2. La Chorrera, May, 1912 (Busck).

HILEITHIA DECOSTALIS Guenee.

1. Trinidad River, May, 1911 (Busck).

MARASMIA FLORIDALIS Fernald.

I. Taboga Island, February, 1912 (Busck).

BOCCHORIS APYGALIS Guenee.

II, Taboga Island, February, 1912 (Busck); Ti-inidad River,

March and June, 1912 (Busck); Corozal, Canal Zone, March, 1911

(Busck), July, 1912 (J. Zetek, C. P. Crafts), November, 1912 (C. P.

Crafts).

There appear to be six species among this material, but there are

too few of a kind for satisfactory treatment. In the collection are

three specimens labeled apygalis, two from ^Mexico (not alike), both

females, and one from Costa Rica, a male, with prominence on basal

joint of antenna, but it does not agree with either of the Mexican

specimens. Two other species are before me from Costa Rica, but

unnamed, -one with prominence on basal joint of male antenna, the

other without this structure. I name herewith aU of the Panama
forms, as I do not think that any of them are Guenee's apygalis,

described from Colombia from a single female with the costal dots

opened into rings. My nacohora is the only one showing this marking,

and it does not appear to agree otherwise with apygalis.

No. 1. HOHASlIS, new species.

Small, nearly white, the male without modification at base of

antenna; costal dots of fore wing confused, at base reaching to sub-

costal vein; hues slender; ground color not much shaded with dark;

space between outer and subterminal lines moderately wide, narrowly

reaching costa but cut off from inner margin; discal dots of both
wings with the centers nearly occluded. Expanse, 11 mm.

Cotypes.~Two males. No. 16129, U.S.N.M.; Corozal, Canal Zone,

March, 1911 (Busck); Taboga Island, February, 1912 (Busck).
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No. 2. SPARSALIS, new species.

Medium sized, faintly straw-yellow tinged; costal dots of fore wing
small and sparse, on costa only, separated by twice theii* own diam-
eters or more; lines moderate; ground color shaded with dark along the

margins of both wings; space between outer and subterminal lines

moderately wide, narrowly reaching costa and indistinctly so the

imier margin; discal dot of fore wing of two lines joined by a bar, of

hmd wing solid. Expanse, 12 mm.
Ty^^g.—Female, No. 16130, U.S.N.M.; Trinidad River, March,

1912 (Busck).

No. 3. APPROPRIALIS, new species.

Medium sized, pale straw yellow; costal dots of fore wing numerous
and rather dense, those near base reaching subcostal vein; lines

moderate, distmct; ground color strongly shaded with brown along

the margins of both wings, not elsewhere; space between outer and
subtermmal lines moderately wide, narrowly reaching the costa and
indistmctly so the inner margin; discal dot of fore wing closed above
and crossed by a central bar, of liind wdng small, solid, forming part

of the mesial Hne. Expanse, 13-14 mm.
Cotypes.—Two females, No. 16131, U.S.N.M.; Trinidad River,

March, 1912 (Busck).

I associate with these the unidentified male from Costa Rica
(Banana River, March, 1907, W. Schaus) without modification at

the base of the antennae.

No. 4. DIFFERENTIALIS, new species.

Medium sized; pale straw yellow; costal dots small, but rather

numerous and dense; lines very fine and open, the margmal shade
slight, giving a general pale, unshaded appearance; space between
outer and subterminal lines wide, reachmg costa and margin; orbicular

annular, semidetached from the inner Hne; discal dot closed above
and with central bar, of hind %ving not quite occluded and detached

from the inner Hne. Expanse, 13-14 mm.
Cotypes.—Four females. No. 16132, U.S.N.M.; Corozal, Canal

Zone, July, 1912 (J. Zetek, C. P. Crafts), November, 1912 (C. P.

Crafts).

No. 5. DENSALIS, new species.

SmaU, pale straw yellow, shaded with ocher-brown beyond the

discal mark; costal dots dense, regular, reaching subcosta, where
there is a longitudinal shade; ground color slightly irroratcd and with

patches of dark bro\\^l shadmg at origins of discal venules of both

wings, the marginal shading broken up mto patches; space between
outer and subtermmal lines moderately wide, reacliing costa; discal

dot of fore wing lunate, amiular, of hind wing solid. Expanse, 1 1 mm.
Ty^e.—Female, No. 16133, U.S.N.M.; Taboga Island, February,

1912 (Busck).
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No. 6. NACOBORA, new species.

Kather larger than the others and with broader, squarer wings;

white, tinged with sordid creamy; costal dots small, sparse, the basal

three distinctly annular; lines slender, blackish, the inner runnmg
within the orbicular instead of joining it above; reniform widely

annular; marginal shade represented by a few dots only, the sub-

terminal Une faint and running close to the outer Hne above. Hind
wing with discal dot narrowly annular; a dusky shade between the

inner and outer lines; termen as on fore wing. Expanse, 14 mm.
Type.—Feimde, No. 16134, U.S.N.M.; Trinidad River, June, 1912

(Busck).

BOCCHORIS EDAPHODREPTA, new species.

Eather small, the wings narrow and acute at apex; antennsB of

male without basal modification; white with irrorations and shades

of pale creamy brown; thorax and base of fore wing heavily and
densely dotted with black; lines slender, dark, the inner straight,

upright, outer obUque, running in along vein 2 to a sinus, then to

inner margin; discal mark soUd; a faint subterminal brownish shade;

two black dots on the costa subapicaRy. Hind wing with solid

discal dot, with black shade thence to inner margui; two outer lines

joining near costa, roundedly and widely separated mesially, then

close and parallel on inner third; a brown subterminal shade, espe-

cially toward apex. Expanse, 11.5 mm.
Type.—Male, No. 16135, U.S.N.M.; Porto Bello, May, 1911 (Busck).

BOCCHORIS INVIDIOSA, new species.

A larger species than the preceding, the wings rather narrow and

square at tip ; v/hitish, lightly tinted with straw color, the brown
marginal shade dark and continuous on fore wing, paler and scattered

on hind wing; lines slender, the outer finely denticulate, both on its

outcurve below costa and before the retreat along vem 2 ; similar on

hind wing, straight only from vein 2 to tornus; costal dots small,

annular, well spaced, less than twice their own diameters apart;

reniform open above and below, without cross-bar; on hind wing

widely annular with a slightly curved line running to above tornus.

Expanse, 18 mm.
r^^e.—Female, No. 16136, U.S.N.M.; Trinidad River, May, 1911

(Busck).

Nearest to Guenee's characterization of apygalis of any before me.

The specimens in the collection alUed to this (one species of two

females from French Guiana, one species of three males and four

females from Aroa, Venezuela) were all placed under Hileithia

decostalis Guenee, on general appearance, evidently, as they differ

in venation, while none bear identification labels. There are evi-

dently a considerable number of alhed species in this group, and

apygalis can only be positively identified from Colombian material.
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BOCCHORIS RHEHABALIS, new species.

Closely allied to B. rliealis Druce; smaller, wliiter, the subterminal

line on both wings straighter, not forming two arcs as in that species;

the inner line of fore -whig is very slender and faint whereas it is as

distinct as the others in rhealis. Expanse, 13 mm.
Type.—Female, No. 16137, U.S.N.M.; Cabima, May, 1911 (Biisck).

I have placed rhealis and magnalis Guenee in BoccJioris instead of

Nacoleia as done by Hampson, because I think the front of the head

might as properly be described "flat and obUque" as "rounded," it

being of an ambiguous shape, and by so domg I associate these species

with the others wliich they resemble in markings.

PILOCROCIS INFUSCALIS Guenee.

1. Tabernilla, Canal Zone, May, 1907 (Busck).

PILOCROCIS INGUINALIS Guenee.

1. LaChorrera, May, 1912 (Busck).

PILOCROCIS ANORMALIS Guenee.

5. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek), August, 1912

(C. P. Crafts).

PILOCROCIS COLLUSTRALIS Moschler.

1. Cabima, May, 1911 (Busck).

PILOCROCIS RAMENTALIS Lederer.

4. Taboga Island, June, 1911 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek), November, 1912 (C. P. Crafts).

PILOCROCIS CYCLOSTIGMA, new species.

Palpi with the scalmg moderate and separate on the joints, the

third joint rather long, tufted in front, the tuft even, not triangular;

scalmg of first jomt white, the others brown. Wings blacldsh brown;

luies dark, the mner curved, rather oblique; reniform amiular, orbicu-

lar a dot ; outer Ime excurved over discal nervules, retracted by vein

2 to below reniform. Hind whig with mesial line resemblmg outer of

fore wmg but less retracted; discal mark only a trace. Exj^anse,

24 mm.
ry2^e.—Female, No. 16144, U.S.N.M.; Trinidad River, June, 1912

(Busck).

PILOCROCIS RUNATALIS, new species.

Palpi broadly scaled, the scales of second joint projectmg triangu-

larly at tip; third joint minute with a little triangular tuft. Blackish

brown, a little bronzy; lines dark, the inner obscure; outer line rather

broad, incurved along vein 2; reniform solid, black, distinct. Hind

wing vnih mesial line nearly regularly curved, but slightly, if at all

disturbed at vein 2. Lower half of abdomen and legs white, the

front tibiae dark at tips. Expanse, 20 mm.
Cotypes.—Two females. No. 16145, U.S.N.M.; Corozal, Canal Zone,

May, 1912 (Busck), August, 1912 (C. P. Crafts).
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PILOCROCIS MODESTALIS Schaus.

2. La Chorrera, May, 1912 (Busck).

PILOCROCIS CRYPTALIS Druce.

1. Triiiidad Kiyer, March, 1912 (Busck).

PILOCROCIS TERMINALIS Dognin.

1. AUiajuelo, April, 1911 (Busck).

PILOCROCIS DECORA, new species.

Palpi shortly and closely scaled, the third jomt distinct, its frontal

tuft very short; first jomt white below and a little white only on

second. Fore whig of male without modification of costa. Luies as

in P. cora Dyar, without any white edges; orbicular present, nearly

as distmct as reniform. Wings broad, as in cora. Expanse, 30 mm.
2V2>e.—Male, No. 16143, U.S.N.M.; Cabima, May, 1911 (Busck).

Also a male from Guapiles, Costa Rica, November, 1907 (W. Schaus),

and a female from Peru, the former labeled infuscalis Guenee, but

differing in the palpi as well as the larger size.

PILOCROCIS CHLORISALIS Walker.

3. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck), and November, 1912 (C. P. Crafts).

SPELOMELA FIMBRIAURALIS Guenee.

7. La Chorrera, ]May, 1912 (Busck); Trinidad River, March and
Jmie, 1912 (Busck); Corozal, Canal Zone, August, 1912 (C. P. Crafts).

SPILOMELA PCEONIALIS Druce.

1. Cabima, May, 1911 (Busck).

SPILOMELA PERSPICATA Fabricius.

13. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Corozal, Canal Zone, March, 1911, and May,
1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck); Alha-

juelo, April, 1911 (Busck); La Chorrera, April and May, 1912 (Busck);

Cabima, May, 1911 (Busck); Trinidad River, June, 1912 (Busck).

SPILOMELA DISCORDENS, new species.

Wliite, marked with brown as m S. persjncata Fabricius mtli the

following differences: Two inner Imes instead of tliree, the outer one
obsoletely furcate on costa; outer line forming a regular zigzag, not
divided by vem 2, its upper limb outwardly oblique; termmal brown
space -wiih a pale ray from tornus to near middle. Hind wing with
submarginal line not fused to the middle one, but broken off. Ex-
panse, 21 mm.

Cotypes.—Two males, two females. No. 16146, U.S.N.M.; Corozal,

Canal Zone, July, 1912 (J. Zetek), November, 1912 (C. P. Crafts);

Porto Bello, February, 1911 (Busck); Cabima, May, 1911 (Busck).
Also a male and two females from the Guianas (W. Schaus).

MESOCONDYLA CONCORDALIS Hiibner.

25. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February and March, 1911 (Busck); Taboga Island, February, 1912
(Busck); Corozal, Canal Zone, May, 1912 (Busck).
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MESOCONDYLA TARSIBARBALIS Hampson.

1. La Chorrera, May, 1912 (Busck).

CONCHYLODES SALAMISALIS Druce.

3. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck); La Chorrera, May, 1912 (Busck).

CONCHYLODES PLATINALIS Guenee.

6. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck);

Corozal, Canal Zone, July, 1912 (J. Zetek).

CONCHYLODES OVULALIS Guenee.

20. Corozal, Canal Zone, March, 1911 (Busck), July, 1912 (J.

Zetek, C. P. Crafts), November, 1912 (C. P. Crafts); Trinidad River,

March, 1912 (Busck); Alhajuelo, April, 1911 (Busck).

PHRYGANODES VARLA.LIS Walker.

5. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone, June,

1912 (Busck).

PHRYGANODES ALBIRENALIS Hamptson.

2. Trmidad River, March, 1912 (Busck); Corozal, Canal Zone,

April, 1912 (Busck).

PHRYGANODES MILVALIS Druce.

1. Trinidad River, June, 1912 (Busck).

PHRYGANODES INSOLUTALIS Mbschler.

2. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone,

June, 1912 (Busck).

PHRYGANODES HUMERALIS Guen6e.

3. Trinidad River, March, 1912 (Busck).

PHRYGANODES PROLONGALIS Guenee.

9. Paraiso, Canal Zone, February, 1911 (Busck); Trinidad River,

March, 1912 (Busck); Porto Bello, April, 1912 (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal,

Canal Zone, July, 1912 (J. Zetek).

PHRYGANODES ORIGINALIS Lederer.

2. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1911 (Busck).

PHRYGANODES SIMIALIS Guen6e.

2. Corozal, CAanal Zone, June, 1912 (C. P. Crafts), July, 1912 (J.

Zetek).

PHRYGANODES MARTYRALIS Lederer.

1. Trmidad River, March, 1912 (Busck).

PHRYGANODES CLEMENTALIS Schaus.

1. Cabima, May, 1911 (Busck).

DICHOGAMA SMITHII Moschler.

1. Taboga Island, February, 1912 (Busck).

DICHOGAMA BERGH Moschler.

2. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

March, 1911 (Busck).
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NACOLEIA ACUTANGULALIS Snellen.

3. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July,

1912 (C. P. Crafts).

NACOLEIA CRAFTSIALIS, new species.

Pattern and color of N. acutangulalis , but differs in detail: Inner
line straighter, nearer the base; orbicular round, detached from costa;

reniform attached to outer luie below, closed at both ends; outer line

upright above, flexuous, not arcuate; submarginal incurved at sub-

costal and submedian; no subapical dot. Hind wing with the lower

segments of the Imes arcuate, not loojDed, no yellow filUng; outer

line incised subcost all}'. Expanse, 12-14 mm.
Cotypes.—Thi-ee specimens, No. 16138, U.vS.N.M.; Corozal, Canal

Zone, July, 1912 (J. Zetek, C. P. Crafts).

Near Nacoleia (Bocclioris) minima von Hedemann from Jamaica.

NACOLEIA MARGINALIS, new species.

Pattern of craftsialis, but the lines and margin suffused with ocher
gray, leaving the ground color as white patches; subterminal line of

both wings further from the margin than in craftsialis, forming a

broad ocher-gray border, reaching almost to termen. Expanse,
14 mm.
Type.—Male, No. 16139, U.S.N.M.; Corozal, Canal Zone, July, 1912

(J. Zetek).

NACOLELA. CANACEALIS Walker.

3. Cabima,May, 1911 (Busck); Taboga Island, June, 1911 (Busck);

Trinidad River, June, 1912 (Busck).

NACOLEIA LUNULALIS Hubner.

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

NACOLEIA DORISALIS Walker.

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

NACOLEIA BRUNNESCENS, new species.

More distinctly brown than lunulalis or dorisalis Walker. Lines
the same, but the outer line white only at costa; no white line before
the marginal line. Expanse, 28 mm.

Type.—Female, No. 16140, U.S.N.M.; Trinidad River, June, 1912
(Busck).

Judging by males from Costa Rica, which, though labeled dorisalis

Walker, are apparently this species, the male has the anal angle of

hind wing abbreviated and hairy, the hind tibiae curved, with a pro-
jecting point of scales at tip; ventral valve at base of abdomen with
tuft of hairs at tip.

NACOLEIA NANNALIS, new species.

Blackish; fore wing more brownish centrally; lines slender, white,
the inner curved; outer line broader on costa, a little outcurved
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beyond cell, oblique below; discal mark narrow, oblique, white; a

dotted white line before the double black marginal line. Hind wing

with the inner line curved, white, at about the inner third, followed

distantly by a bluish duplicating shade; subterminal white line more

continuous than on fore wing; fringes whitish. Expanse, 14 mm.
Type.—Femsi\e, No. 16141, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also another, apparently the same, but w^orn, Corozal,

Canal Zone, March, 1911 (Busck).

No male is at hand. The species may be recognized by its very

small size and the unusually basal position of the line on hind wing.

NACOLEIA INDICATA Fabricius.

14. Taboga Island, June, 1911 (Busck) ; Corozal, Canal Zone, July,

1912 (J. Zet'ck), August and November, 1912 (C. P. Crafts).

NACOLEIA XANTHODYSANA, new species.

Fore wing reddish browai, the lines as in indicata Fabricius, butfaint,

the outer denticulate. Hind wing fuscous shaded, the lines faint.

Outer margin of fore wing straight from apex to vein 3, then roundedly

prominent; fringe yellow, blackish at the prominence; a faint double

terminal line. Hind wing with the fringe yellow, interlined with

brown, interrupted at submedian fold. Expanse, 19 mm.
Type.—Femsi\e, No. 16142, U.S.N.M.; Trinidad River, June, 1912

(Busck).

Mr. Schaus sent two females from Costa Rica labeled " N, indicata

Fab. 9 ", but I have numerous females of that species agreeing en-

tirely with the males.

NACOLEIA PERSINUALIS Walker.

1. Corozal, Canal Zone, August, 1912 (C. P. Crafts).

NACOLELA STYGIALIS Hampson.

4. Taboga Island, February, 1912 (Busck) La Chorrera, May,

1912 (Busck).

NACOLEIA PELEALIS Walker.

4. Taboga Island, February, 1912 (Busck); Alhajuelo, April, 1911

(Busck); Cabima, May, 1911 (Busck).

NACOLEIA XANTHLALIS Guenee.

3. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, August,

1912 (C. P. Crafts).

NACOLEIA VERITALIS, new species.

Wliite, with slight bronzy brown tint; lines slender, blackish, the

inner gently curved; outer line wavy from costa tornus, then recurved

to below reniform and again to inner margin; orbicular and reniform

annular. Hind wing with median segment of outer line projected,

touching the margin beyond tornus; a terminal row of close dots on

both \\dngs. Expanse, 15 mm.
Colypes.—Two specimens, selected from a series of 11, No. 16149,

U.S.N.M.; Trinidad River, March, 1912 (Busck); Alhajuelo, April,
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1911 (Busck); Porto Bello, April, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck).

Allied to N. lacertalis Guenee, L. colubralis Guenee and L. hatracJiialis

Guenee, in markings, but those three species are properly refer-

able to the genus Stenia in the Nymphulinse, whereas the present

species as a true Nacoleia.

NACOLEIA STENIALIS Guenee.

40. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello.

April, 1912 (Busck); Trinidad River, May, 1911 (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Taboga Island,

June, 1911 (Busck); Corozal, Canal Zone, July and August, 1912

(C. P. Crafts).

NACOLEIA SCmSTESEMALIS Hampson.

7. Porto Bello, March, 1911, and May, 1912 (Busck); Corozal,

Canal Zone, April, 1912 (Busck); Cabima, May, 1911 (Busck).

DICHOCROCIS SABATALIS Druce.

3. Cabixna,May, 1911 (Busck).

SYLEPTA GORDIALIS Guenee.

4. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

March, 1912 (Busck).

SYLEPTA DIOPTALIS Walker.

1. Trinidad River, March, 1912 (Busck).

SYLEPTA STRIGICINCTA Hampson.

6. Cabima, May, 1911 (Busck).

One specimen is a male and has the brown border broader than in

the females.

SYLEPTA AMANDO Cramer.

2. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck).

SYLEPTA ELEVATA Fabricius.

7. Alhajuelo, April, 1911 (Busck) ; Porto Bello, April, 1911 (Busck);

Cabima, May, 1911 (Busck) ; La Chorrera, May, 1912 (Busck); Trin-

idad River, March and June, 1912 (Busck).

SYLEPTA SILICALIS Guenee.

5. Porto Bello, February, 1911 (Busck); Cabima, May, 1911

(Busck); Corozal, Canal Zone, August and November, 1912 (C. P.

Crafts),

This species occurs also in the United States, and had been recorded

under the (erroneous) name S . Jluctuosalis Lederer.^ The larvae have

been found on nettle in Florida,

SYLEPTA IMBROGLLA.LIS, new specie

Straw-yellow, suffused with brown; costa brown-shaded, as also

margins of both wings; lines single, moderate, the inner curved, the

outer denticulate, concave or nearly straight above, exserted over

1 Bull. 52, U.S.N.M., No. 4308.1, 1903,

34843°—Proc.N.M.vol.47—14 18
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veins 2-5, running in along vein 2 faintly, forming a sinus, and below

it a tooth on submedian; orbicular punctiform, reniform lunate.

Hind wing with a spot at end of cell; mesial line similar to the outer

of fore wing. Expanse, 24-26 mm.
Cotypes.—Three females. No. 16150, U.S.N.M.; Corozal, Canal

Zone, April, 1911 (Busck); La Chorrera, May, 1912 (Busck); Trini-

dad Kiver, June, 1912 (Busck). Also 13 specimens from French and

Dutch Guianas and three from Aroa, Venezuela (Schaus collection).

One of the latter is labeled " Wachyzancla segrotalis Zell. $ " by Sir

G. F. Hampson, but the palpi do not seem to me to agree with those

of Pachyzaiida. The specimen examined by Sir George has the palpi

broken, but anyway the specimen is very much too large for the

female of segrotalis, of which I have many of the same size as males.

The present species is near 8. silicalis Guenee, but the markings darker

and more clearly written, the costa also dark.

SYLEPTA LATICALIS Lederer.

1. La Chorrera, May, 1912 (Busck).

SYLEPTA CALANTICALIS Druce.

2. Taoga Island, February, 1912 (Busck); Alhajuelo, April 1911

(Busck).
^

SYLEPTA EXCELSALIS Schaus.

1. Trinidad River, March, 1912 (Busck).

PILETOSOMA NOVALIS Walker.

2. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck).

Two entirely different insects have been under this name in the

collection, one from Ecuador, identified by Schaus, the other from

French Guiana, identified by Hampson. The Panama specimens

agree with the one from French Guiana, and I have accordingly

accepted Hampson's identification of the species.

PILETOSOMA TmALIS, new species.

A little larger and broader-winged than novalis, the male antannse

with a thickening bearing short hairs near the middle, the anal

tuft very small and brush-like, inconspicuous; outer margui of

fore wing quite straight, with a small notch at end of submedian

fold. Color as in novalis and equally without markings, the darker

patch at anal angle of hind wing somewhat larger and a little less

contrasted. Expanse, 32 mm.
Type.—Male, No. 16147, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck).

PILETOSOMA ARGOPONALIS, new species.

Wings broad, the outer margui rounded below, without notch;

male antennae minutely cihate, unmodified; anal tuft large and

rather long, but nothing like the enormous development of this

structure in novalis. Bro\v'n-black with sUght bronzy reflection;
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lines showing only in traces; reniform small, annular; inner and

outer Unas faintly pale, the outer looped under reniform, thence

oblique and irregular to inner margin. Expanse, 27 mm.
Cotijpes.—Male and female. No. 16148, U.S.N.M.; Trinidad Eiver,

March, 1912 (Busck); Cabima, May, 1911 (Busck).

The lateral tufts at the base of the abdomen are very slight in this

species, but I think enough to admit it to the genus.

LYGROPIA FUSCICOSTALIS Hampson.

5. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

"Corozal, Canal Zone, July, 1912 (J. Zetek).

LYGROPIA LELEX Cramer.

9. Paraiso, Canal Zone, January and February, 1911 (Busck);

Trinidad River, Maich and June, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck); Porto Bello, April, 1911 (Busck).

LYGROPIA UNICOLORALIS Guenee.

2. Trinidad River, March, 1912 (Busck); Porto Bello, June, 1912

(Busck).

LYGROPIA OBRINUSALIS Walker,

1. Corozal, Canal Zone, November, 1912 (C. P. Crafts).

LYGROPLA. ALITEMERALIS, new species.

Fore wing pointed at apex; yellow; a double marginal line, the

mner segment dotted on fore wing; fringe brownish; a dot on costa

and inner margm near base; inner Ime straight, forming a dot on

costa; reniform annular; outer line wavy above, bent in along mter-

space 2-3, slightly wavy again to inner margin. Hind wing with a

similar line. Palpi with black rmgs at the ends of the first and

second joints, the latter broadly broken on the outer side. Fore

tarsi white, a black band at apex of tibia and first tarsal, tip of third

and all of fourth black. Expanse, 21 mm.
Type.—No. 16155, U.S.N.M., selected from a series of 6, Cabima,

May, 1911 (Busck). Also one male, Geldcrsland, Surinam River,

Dutch Guiana, labeled cernalis Guenee.

Allied to cernalis Guenee and bipunctalis Plampson; differing

from both in the coloration of palpi, from the former also in wing

shape and from the latter also in size and annular reniform.

LYGROPIA CHROMALIS Guenee.

2. Trinidad River, March, 1912 (Busck).

LYGROPLA LEIALIS Dognin.

3. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck).

LYGROPIA COSMIA, new species.

Bronzy brown-black; fore wmg with a costal yellow half-bar on

outer fourth; a double spot in cell, conjoined below and touchmg an

oblique broad haK-band near base of mner margm. Hind wing
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yellow at base, the edge of the color cleft by a small discal mark
fused to the outer dark area. Expanse, 15 mm.

Cotypes.—Two specimens, selected from a series of 17, No. 16151,

U.S.N.M.; Porto Bcllo, March, 1912 (Busck).

Allied to L. imparalis Walker from Jamaica.^

LYGROPIA ERYTHROBATHRUM, new species.

Bronzy brown-black, a little grapsh; fore wing with white costal

two-thirds bar on outer third and white one at inner third, not

attaining costal edge; base stamed with dark red on lower portion.

Hmd wing w^hitish at base, stained with dark red, the whitish

area not quite includmg a discal mark of the ground color. Ex-

panse, 15 mm.
Type.—'No. 16152, U.S.N.M.; selected from a series of 28; Corozal,

Canal Zone, April, 1911 (Busck). Other from Paraiso, Canal Zone,

February, 1911 (Busck); Taboga Island, February, 1912 (Busck);

La Chorrera, April, 1912 (Busck); Trinidad Kiver, June, 1912

(Busck); Corozal, Canal Zone, June, 1912 (C. P. Crafts). One of

the specimens taken by Mr. Crafts has the markings of both wings

yellow at base instead of red.

LYGROPIA MURINALIS Schaus.

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, Julv

(J. Zetek) and August, 1912 (C. P. Crafts).

AGATHODES DESIGNALIS Guenee.

2. Porto Bello, March, 1911 (Busck).

GLYPHODES NITIDALIS Cramer.

1. Porto Bello, February, 1911 (Busck).

GLYPHODES LATILIMBALIS Guenee.

1. Paraiso, Canal Zone, February, 1911 (Busck).

As determined by Mr. Schaus from Costa Rican specimens (latilini-

halis Giumee = co7itactalis Dognin), but not the latilimhalis of liis

Guiana collections, nor the contactalis labeled by Mr. Dognin. In

the present form, the spot on fore wing is very much larger (JLatilim-

halis is "assez petite") and has no oblique prolongation below (as

in contactalis). The band on the hind wing also is much wider.

This is evidently a race, if not a good species. The name epime-

tralis is accordingly proposed.

1 Two species before me from the Guianas are closely alied, and may be characterized here.

LYGROPLA GLAPHYRA, new species.

Bronzy browTi-black ; fore wing with a small yellow costal spot at outer third; a narrow band at basal

third, not attaining costa, bent below cell at right angles toward base and joining some diflused yellow

on inner margin. Hind wing narrowdy yellow at hase. Expanse, 12 mm.
T^pc—Xo. 10153, U.S.N.M.; St. Laurent, Maroni Kiver, French Guiana, September, 1904 (W. Schaus).

LYGROPLA. DISARCHE, new species.

Fore wing bronzy brown; two erect yellowish white bars, one costal at outer third, the other at mner
third, not attaining costa or inner margiu. Hind wing whitish costally at base. Expanse, 13 mm.

Cotj/prs.—Two specimens, selected from seven, No. 16154, U.S.N.M.; Cayenne, French Guiana, June,

1904 (W. Schaus).
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Type.—No. 16156, U.S.N.M. Besides the type, six are before me
from Costa Kica (W. Schaus) and one from Coatepec, Mexico (R.

Miiller).

GLYPHODES ARGUTA Lederer.

9. Taboga Island, February, 1912 (Busck); Trinidad River,

March and June, 1912 (Busck); Corozal, Canal Zone, March, 1911

(Busck), July, 1912 (J. Zetek, C. P. Crafts).

GLYPHODES PLUMBIDORSALIS Guenee.

1. Paraiso; Canal Zone, February, 1911 (Busck).

GLYPHODES LUCIDALIS Hubner.

3. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek).

GLYPHODES HYALINATA Linnseus.

3. Porto Bello, March, 1911 (Busck); La Chorrera, May, 1912

(Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

GLYPHODES INFIMALIS Guenee.

23. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts).

Of the above, five are of a variation with the marginal band broader,

that of fore wing more concave. The variation is gradual in the five

specimens, and the size is the same. It approaches modialis Dyar,

but the broadening of the bands is not so great, while the size is not

increased.

GLYPHODES BUSCKI, new species.

Translucent yellow; fore wing with a broad costal band of bronzy

brown, irregular on lower edge, with a dot at bases of veins 3-5; outer

border broad, with sinus centrally. Hind wing with broad curved

outer border narrowing to tornus. Thorax black-brown; abdomen
pale ochcr brown, anal scales black. Expanse, 25 mm.

Cotypes.—Two males. No. 16157, U.S.N.M.; Porto Bello, February,

1911 (Busck).

Near nitidalis Cramer, but the yellow of fore wing runs to the base.

GLYPHODES AMffiOSTALIS Guenee.

1. Taboga Island, February, 1912 (Busck).

GLYPHODES JAIRUSALIS Walker.

1. Porto Bello, April, 1911 (Busck).

GLYPHODES AUSONLA. Cramer.

4. Porto Bello, February, 1911 (Busck); Alhajuelo, April, 1911

(Busck); Taboga Island, June, 1911 (Busck).

GLYPHODES SIBH-LALIS Walker.

2. Porto Bello, February, 1911 (Busck); Cabima, May, 1911

(Busck).

GLYPHODES CUMALIS Druce.

1. Truiidad River, March, 1912 (Busck).

CROCIDOPHORA ADORNATALIS Warren.

1. Porto Bello, April, 1912 (Busck).
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CROCIDOPHORA ZINGHALIS Walker.

3. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts).

CROCIDOLOMIA PALINDIALIS Guenee.

1. Porto Bello, March, 1911 (Busck).

LEUCINODES IMPERIALIS Guenee.

26. Porto Bello, February and March, 1911 (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Trmidad

River, March and June, 1912 (Busck); Corozal, Canal Zone, July,

1912 (C. P. Crafts).

LEUCINODES ELEGANTALIS Guenee.

22. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Cabima, May, 1911 (Busck); Porto Bello,

April and May, 1912 (Busck); Trinidad River, March and June, 1912

(Busck).

Varies greatly in size. Some of those before me expand but 11

mm. (normal size about 25 mm.) and the markings are more or less

reduced or obliterated; but they can always be told from imperialis

Guenee by the long third joint of the palpi.

Variety PROPHETICA, new variety,

In this form the black line beyond the dark basal area is straight

and a little outwardly oblique instead of curved; the margmalmark

is reduced to a gray shade with the black submarginal patch before

it. Expanse, 17 mm.
Type.—No. 16158, U.S.N.M.; Trmidad River, June, 1912 (Busck).

An exactly similar specimen from Avangarez, Costa Rica, July,

1907 (W. Schaus) is labeled imperialis, but the thu'd joint of the palpi

is too long for that species.^

MEGASTES GRANDALIS Guenee.

4. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, April,

1912 (Busck); Cabiimi, May, 1911 (Busck).

ANALYTA PUCILLA Druce.

5. Paraiso, Canal Zone, February, 1911 (Busck); Cabima, May,

1911 (Busck); Porto Bello, May, 1912 (Busck).

ANALYTA SEMANTRIS, new species.

Fore wmg with an irregularly triangular yellow patch near middle

of inner margin, the costa broadly blackish purple, the outer area

suffused with red-brown; the costal edge is red-brown with three

incisions, followed by a broad purple band formed of a basal stripe,

the very large and full orbicular and reniform (which touch) and

another stripe to apex; outer line black, slender, bordering the

1 This type of markings is carried furtlier in—

LEUCINODES DISSOLVENS, new species.

Inner line straight, very oblique, running to near middle of inner margin: marginal markmg in the

incision of outer margin brownish, not darker than the discal shading, preceded by a smaU black dash at

veins 5-6. Expanse, 24 mm.
yypf._Female, No. 16159, U.S.N.M.; St. Jean, Maroni River, French Guiana, March, 1904 (W. Schaus);

also four others, the smallest 14 mm. from French Guiana and one from Aroa, Venezuela (Schaus collection).
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reniform and continued narrowly to inner margin along the edge of

the yellow patch; no terminal marks. Hind wing white, yellow

shaded at base, apex and over discal mark; outer line irregular,

lightly excurved centrally, broken into cusps, the most distinct one

on submedian fold. Expanse, 17 mm.
Cofypes.—Two females, No. 16160, U.S.N.M.; Trinidad River,

March, 1912 (Busck). A male from St. Jean, Maroni River, French

Guiana, April, 1904 (W. Schaus) is also before me.

OMMATOSPILA NARC^USALIS Walker.

2. Corozal, Canal Zone, July and November, 1912 (C. P. Crafts).

SAMEODES DILECTICOLOR Dyar.

2. Porto Bello, April, 1912 (Busck); Cabmia, May, 1911 (Busck).

The male has the costa yellow {= Sameodesjiavilaccata Hampson ^)

;

in the female it is black and the markings are broader {= Pyrausta

diledicolor ^ Dyar) . Under the name fiambaccata, Mr. Schaus sent

three distinct species from his Costa Rican collections. The bright

yellow one I take to be the real Jlavihaccata and the name falls before

the earlier diledicolor. The reference to Sameodes mstead of Pyrausta

seems preferable. The two other species agree with specmiens m the

collection labeled Bocchoris insipidalis Lederer and B. actealis Walker,

respectively. I therefore transfer these two names from Bocchoris to

Sameodes, as the palpi of the species seem structurally identical with

those oi fiambaccata.

SAMEODES ACTEALIS Walker.

5. Porto Bello, February, 1911 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek), August and November, 1912 (C. P. Crafts).

All females, small and blunt winged in comparison with males.

SAMEODES ZOPHYRALIS Lederer.

13. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Porto Bello, March, 1912 (Busck); Cabima,

May, 1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal

Zone, August, 1912 (C. P. Crafts).

MARUCA TESTULALIS Geyer.

108. Porto Bello, February and March, 1911 (Busck); Taboga

Island, February, 1912 (Busck); Trinidad River, March and June,

1912 (Busck).

AZOCmS GRIPUSALIS Walker.

7. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Cabima, May, 1911 (Busck); La Chorrera,

May, 1912 (Busck).

POLYGRAMMODES B^USCALIS Dyar.

4. Trmidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

1 Ann. Mag. Nat. Hist., (8), vol. 11, 1913, p. 329.

2 Proc. U. S. Nat. Mus., vol. 42, 1912, p. 103.
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POLYGRAMMODES OSTREALIS Guenfie.

14. Porto Bello, April, 1912 (Busck); La Chorrera, April, 1912

(Busck); Tabernilla, Canal Zone, May, 1907 (Busck); Cabima, May,

1911 (Busck).

POLYGRAMMODES HERCULES Felder.

5. Porto Bello, April, 1911 (Busck); Cabima, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck).

POLYGRAMMODES HIRTALIS Guenee.

3. Trinidad River, March, 1912 (Busck); Alhajuelo, April, 1911

(Busck); La Chorrera, May, 1912 (Busck).

PACHYZANCLA PH^EOPTERALIS Guenee,

45. Porto Bello, March, 1911 (Busck) ; Corozal, Canal Zone, March,

1911 (Busck), July, 1912 (J. Zetek), August and November, 1912

(C. P. Crafts); Trinidad River, March, 1912 (Busck); Cabima, May,

1911 (Busck) ; Taboga Island, June, 1911 (Busck).

PACHYZANCLA ^GROTALIS Zeller.

G. Paraiso, Canal Zone, February, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Trinidad River, March, 1912 (Busck);

Corozal, Canal Zone, November, 1912 (C. P. Crafts).

PACHYZANCLA BIPUNCTALIS Fabricius.

14. Porto Bello, February, 1912, and March, 1911 (Busck);

Corozal, Canal Zone, June (C. P. Crafts), July (J. Zetek, C. P. Crafts),

August and November, 1912 (C. P. Crafts).

PACHYZANCLA DISTINICTA Kaye.

3. Trinidad River, June, 1912 (Busck); Corozal, Canal Zone,

June and August, 1912 (C. P. Crafts).

PACHYZANCLA XANTHOMETA Hampson.

6. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek, C. P. Crafts).

DLASEMLAl RAMBURIALIS Duponchel.

3. Corozal, Canal Zone, July, 1912 (J. Zetek), November, 1912

(C. P. Crafts)

.

LIOPASLA. SIMPHCISSIMALIS, new species.

Fore wing carneous brown, irrorated with blacldsli; lines slender,

blackish, the iimer obUquely outcurved, the outer crenulate on its

exserted medial portion; outer discal mark a powdery ringlet, inner

similar, fainter ,or absent. Hind wing whitish, tinged with carneous

brown on margin, in the male with blackish hairs on inner margin to

tornus. Expanse, 36 mm.
Cotypes.—Two specimens, selected from a series of nine. No. 16161,

U.S.N.M.; Paraiso, Canal Zone, January and February, 1911 (Busck)

;

also Porto Bello, May, 1911 (Busck) ; Carom, Trinidad, January, 191 1,

"Bucere worm moth" (F. W. Urich) ; Cayenne, French Guiana,

February, 1904 (W. Schaus).

PHLYCT^NODES BIFILALIS Hampson.

1. Corozal, Canal Zone, July, 1912 (J. Zetek).
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PHLYCT^NODES HELVIALIS Walker.

9. Taboga Island, June, 1911 (Busck) ; Corozal, Canal Zone, July,

1912 (J. Zetek, C. P. Crafts).

Four males and five females. Subterminal line wanting ; marginal

shade mdened at apex. Identified on the strength of a specimen
from Jamaica, labeled by Mr. Schaus as compared at the British

Museum, and of the accepted determination of North American
specimens by Professor Fernald and others. The males are normal,

the females very small, but seem correctly associated.

PHLYCTiENODES AUTOCRATORALIS Dyar.

20. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, June
(C. P. Crafts) and July, 1912 (J. Zetek, C. P. Crafts).

Nine males and eleven females. Subterminal line present, dentate,

often confluent to marginal shade. AUied to the North American
mancalis Lederer, but the markings darker and more distmct, the

subterminal fine nearer the margin. Mr. Schaus labeled all his Costa

Rican material mancalis, including both this species and the pre-

ceding, but I am inclined to consider the forms as distinct.

PHLYCTiENODES BIFIDALIS Fabricius.

4. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek), November, 1912 (C. P. Crafts).

PAGYDA APONIANALIS Druce.

Pionea aponianalis Druce, Biol. Cent.-Amer., Lep. Het., 1889, vol. 2, p. 557.

3. Corozal, Canal Zone, July, 1912 (J. Zetek, C. P. Crafts).

This falls in Pagyda Walker by Hampson's tables. One specimen
is a male and shows long and greatly swollen mid tibae, with a groove
concealing a hair-pencil.

BiEOTARCHA EXOGRAMMALIS, new species.

Reddish brown, the discal area semihyaline, followed by an
obHque whitish band from outer fourth of costa to tornus; stig-

mata large, dark, of the ground color. Hind wing semihyaline
whitish, with narrow red-brown outer border. Expanse, 27 mm.

Tyi)e.—Femsde, No. 16162, U.S.N.M.; La Chorrera, April, 1912
(Busck).

Allied to B. stigmosalis Warren.

CONDYLORRmZA VESTIGIALIS Guenee.

46. La Chorrera, May, 1912 (Busck); Porto Bello, February, 1911.

Eleven of the yellow form; the majority are gray.

NOORDA ESMERALDA Hampson.

1. La Chorrera, April, 1912 (Busck).

GONOPIONEA ASCHANALIS Druce.

4. Trinidad River, March and June, 1912 (Busck); Corozal, Canal
Zone, April, 1911 (Busck).

PIONEA BICOLORALIS Guenee.

2. Corozal, Canal Zone, July, 1912 (C. P. Crafts); La Chorrera,

April, 1912 (Busck).
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PIONEA SYLVIALIS Walker,

1. Cabima, May, 1911 (Busck).

PIONEA INCLUSALIS Walker.

1. Trinidad River, March, 1912 (Busck).

PIONEA EUPALUSALIS Walker.

13. Taboga Island, February, 1912 (Busck).

PIONEA T^NIOALIS Guenee.

19. Paraiso, Canal Zone, February, 1911 (Busck); Corozal, Canal

Zone, April, 1911 (Busck), July, 1912 (J. Zetek, C. P. Crafts) ; Cabima,

May, 1911 (Busck); Trinidad Ptiver, August, 1912 (Busck).

PIONEA EXUVIALIS Guenee.

3. Paraiso, Canal Zone, February, 191 1 (Busck); Corozal, Canal

Zone, July, 1912 (C. P. Crafts).

PIONEA LAGUNALIS Schaus.

2. Trinidad River, March, 1912.

I do not detect any differences between this and a specimen in the

collection labeled " autoclesalis Walk. = type, Oxf., noUispis Led."

PIONEA VINOTINCTALIS Hampson.

27. Alliajuelo, April, 1911 (Busck); La Chorrera, May, 1912

(Busck); Cabima, May, 1911 (Busck); Taboga Island, January, 1911

(Busck); Corozal, Canal Zone, May, 1911 (Busck), July, 1912 (J.

Zetek, C. P. Crafts).

PIONEA BELIALIS Druce,

6. Alhajuelo, April, 1911 (Busck); Cabima, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1912 (Busck)

;

Corozal, Canal Zone, July, 1912 (J. Zetek).

PIONEA EXPl,ICALIS, new species.

Straw-color, dusted with fuscous, forming a shade along margin

of fore wing and covering all of hind wing but the costa; fringe

doubly Hned, appearmg dark on both wings; costa narrowly dark;

lines dark, the inner straight, sUghtly obhque; discal mark lunate;

outer line denticulate, inbent above vein 2 to below reniform, then

coarsely wavy to inner margin. Hind wing with the outer line runmng

out close to margui, then far inward along vein 2 and arcuate to

inner margin. Expanse, 16-20 mm.
Cofypes.—Male and female, No. 16167, U.S.N.M.; Trinidad River,

June, 1912 (Busck), male; Corozal, Canal Zone, April, 1911 (Busck),

female. Also two females, one from the same place as the male

type, the others Cabima, May, 1911 (Busck).

PIONEA STHENNYMALIS, new species.

Dull reddish, the fringe yeUow; lines slender, obscure, the outer

far out, incurved along vein 2; discal mark small. Hind wing

broadly whitish at base, the margin dull reddish and fringe yeUow;

a small dash across submedian fold. Expanse, 12 mm.
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Type.—U&le, No. 16168, U.S.N.M.; Cabima, May, 1911 (Busck).

Also two others from Corozal, Canal Zone, July and November (C. P.

Crafts).

Allied to P. vinotinctalis Hampson and P. decetialis Druce, nearest

the latter but smaller and with pale base to the hind wing.

PIONEA EPANXmSMA, new species.

Straw-color, finely and densely irrorated with brown; lines lost

in the general irroration except the outer, which is dark, punctiform,

and excurved centrally nearly to outer margin, followed by pale

points of the ground color; in some specimens a tiace of inner line

shows; discal mark lunate, faint; a row of terminal dark dots.

Hind wing whitish at base, terminally straw-color or pale fuscous

with terminal dots as on fore wing. Expanse, 16 mm.
Type.—Female, No. 16166, U.S.N.M.; Taboga Island, February,

1912 (Busck). Also 10 others from the same place and Alhajuelo,

April, 1911 (Busck); Corozal, Canal Zone, April, 1911 (Busck), July,

1912 (J. Zetek).

PYRAUSTA MELLmALIS Hubner.

1. Paraiso, Canal Zone, February, 1911 (Busck).

PYRAUSTA INSIGNATALIS Guenee.

IS. Paraiso, Canal Zone, February, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Corozal, Canal Zone, March, 1911 (Busck),

July, 1912 (J. Zetek, C. P. Crafts); Cabima, May. 1911 (Busck).

PYRAUSTA CATONALIS Walker,

G. La Chorrera, May, 1911 (Busck); Corozal, Canal Zone, April,

1911 (Busck); November, 1912 (C. P. Crafts).

PYRAUSTA MOPSALIS Walker.

7. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Porto BeUo, April, 1912

(Busck).

PYRAUSTA FLAVTOALIS Guenee.

1. La Chorrera, May, 1912 (Busck).

PYRAUSTA ALIALIS Guenee,

1. La ChoiTera, May, 1912 (Busck). The identification is only

provisional.

PYRAUSTA RHODOCHROIA, new species.

Fore wing dark rose-color, the lines fine, yellowish, denticulate;

inner broken above median vein, outer broadly excurved above; a

faint, dark, lunate discal mark; fringe fuscous; apex acute. Hind

wing fuscous with a rose-colored patch on outer margin above sub-

median fold. Body fuscous, abdomen with white segmental rings.

Expanse, 13 mm.
Tifpe.—Yemale, No. 16163, U.S.N.M.; Corozal, Canal Zone, No-

vember, 1912 (C. P. Ci-afts). Also six others, same place and date.
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PYRAUSTA LIOPASIALIS, new species.

Wings with the margins nearly parallel, apex and tornus rounded;

blight straw-yellow, more or less suffused with brown-gi'ay, some-
times completely; lines slender, brown, crenulato, the inner curved,

the outer excurved centrally and approaching the outer margin;
orbicular and reniform annular. In the pale forms the suffusion is

reddish, in scattered patches; in darker ones the median space
becomes solidly suffused; in the darkest ones the suffusion covers

the whole wing uniformly, the lines being greatly obscured. Hind
wing pale at base with brown or fuscous tip. Abdomen with a wliite

dorsal patch at tip in the male only. Expanse, 27 mm.
Type.—Male, No. 16165, U.S.N.M.; Trinidad River, March, 1912

(Busck). Also 11 others from the same place and date, except 2

which were taken June, 1912.

Very close to P. rliodoye Hampson from Cuba, but mucli less red,

of a clearer yellow ground, and generally lai^er.

PYRAUSTA PLOIMALIS, new species.

Wliitish, creamy, more strongly tinged with brown along the mar-
gins; lines broad, blurred, with scattering of black scales over the
wings and in patches especially at middle of outer margin and tornus
of fore wing and apex of hind wing; a dot at base of costa and one
in cell near base; inner lino with a blunt tooth on median and vein 1

;

orbicular punctiform, reniform elliptical, solid; outer line excurved
mesially, retracted to reniform, wavy to inner margin; terminal dots

small. Hind wing with discal dot, outer line, and tenninal dots as

on fore wing. Expanse, 16 mm.
T7/pe.—Male, No. 16164, U.S.N.M.; Corozal, Canal Zone, Novem-

ber, 1912 (C. P. Crafts). Also nine others from the same place,

April, 1911 (Busck), and August, 1912 (C. P. Crafts).

TEGOSTOMA DINICHEALIS Walker.

3. Porto Bello, February, 1911, and April, 1912 (Busck); La Chor-
rera. May, 1912 (Busck).

STENOPTYCHA PTEROPHORALIS Walker.

3. Taboga Island, February, 1912 (Busck); La Chorrera, :May,

1912 (Busck); Trinidad River, June, 1912 (Busck).

LENEODES MONETALIS Dyar (=DIANALIS Hampson).

9. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,
March, 1911 (Busck), June, 1912 (C. P. Crafts), July, 1912 (J.

Zetek, C. P. Crafts); Porto Bello, December, 1912 (G. F. Cleveland).
LINEODES VULNIFICA Dyar (=ENCYSTALIS Hampson).

13.1 Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek, C. P. Crafts).

LINEODES MESODONTA Hampson.

L Corozal, Canal Zone, eTuly, 1912 (C. P. Crafts).

LINEODES FONTELLA Hampson.

4. Porto BeUo, May, 1912 (Busck); Corozal, Canal Zone, Novem-
ber, 1912 (C. P. Crafts).

• Four of the specimens are typical vulnifica; nine seem referable to tridentaiis Hampson, but I doubt
if the two forms are specifically distinct.
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SulDfainily KTYIMPIITJIL.IN'.^E-

DIATHRAUSTA NERINALIS Walker, form ANGUSTELLA Dyar.

13. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

March, 1912 (Busck); Corozal, Canal Zone, March and April, 1911

(Busck), July, 1912 (C. P. Crafts, J. Zetek); Cabima, May, 1911

(Busck); Tiinidad River, May, 1911 (Busck).

PILETOCERA BUFALIS Guenee.

125. Porto Bello, February, 1912 (Busck); Taboga Island, Feb-

ruary, 1912 (Busck); La Chorrera, April, 1912, and May, 1911

(Busck); Corozal, Canal Zone, April, 1911 (Busck), July, 1912 (C. P.

Crafts, J. Zetek), and November, 1912 (C. P. Crafts); Trinidad

River, June, 1912 (Busck).

PILETOCERA SIMPLICIALIS Barnes and McDunnough.

15. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

April, 1911, and May, 1912 (Busck), June, 1912 (C. P. Crafts); La
Chorrera, April, 1912 (Busck); Porto Bello, July, 1912 (Busck).

Smaller, darker, and narrower winged than bufalis, the male with-

out fovea in the cell. One specimen from Costa Rica has been labeled

Stenia gelliasalis by Mr. Schaus, but not correctly, I think.

PILECOCERA STERCORALIS Moschler.

33. Paraiso, Canal Zone, February, 1911 (Busck); Corozal, Canal

Zone, March, 1911 (Busck), July and November, 1912 (C. P. Crafts);

Porto Bello, April, 1912 (Busck); La Chorrera, May, 1912 (Busck);

Taboga Island, June, 1911 (Busck); Trinidad River, June, 1912

(Busck).

More or less ocher shaded, the wings more sharjily pointed at apex

than in hufalis Guenee. This name is given as a synonym of hufalis

by Hampson, but I believe that two species are clearly indicated.

STENIA COSTALIS Hampson.

11. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

STENIA COLUBRALIS Guenee.

1. Cabmia, May, 1911 (Busck).

STENIA PULVERALIS Dnice.

2. Cabima, May, 1911 (Busck).

STENIA HYPHEROCHALIS, new species.

Sunilar to pulveralis Druce, but smaller, the apices of both wmgg
mth a large blackish patch. Lines of hmd wing well divided, form-

ing two across the wing without trace of cross-line. Expanse, 15 mm.
Type.—No. 16173, U.S.N.M., selected from a series of fifteen;

Cabmia, May, 1911 (Busck); La. Chorrera, May, 1912 (Busck);

Trmidad River, March, 1912 (Busck).

STENIA DECLFVALIS, new species.

Similar to S. gelliasalis Walker, smaller, darker, the whitish outer

line of hind wmg distinct, sharply angled, touching the outer margin
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in its outmost angle, not rounded, indistinct, not more or less with-

drawn from the margin as it is in geUiasalis from Brazil. Expanse,

13 mm.
Type.—No. 16174, U.S.N.M., selected from a series of eleven spec-

imens; Taboga Island, February, 1912, and June, 1911 (Busck); La

Chorrera, May, 1912 (Busck); Aroa, Venezuela (Schaus collection).

A larger race of this species from Costa Rica has been identified

as geUiasalis by Mr. Schaus, but the markings of hind wing and the

color agree with declivalis. A form of this species occurs m the West

Indies, for which I propose the name indianalis, in which the mark-

ings are very famt, hardly legible on either wmg. The hmd wmgs

have a whitish tmt toward base. Expanse, 13 mm.
Type.—No. 16175, U.S.N.M., selected from 20 specimens, Santiago

de Cuba, Cuba, June, 1902 (W. Schaus); Jamaica (Schaus collection);

Culcbra Island, Porto Rico, February, 1899 (A. Busck); Grenada,

British West Indies (Schaus collection).

STENIA ACUMINALIS, new species.

A rather large form, brownish black shaded, with a slight ocherous

tint, which comes out strongly on the costa in rubbed specimens;

lines whitish, black edged, essentially as in geUiasalis. Hmd wing

black, whitish only on the costa, the Imes as in declivalis, but softened

and somewhat less contrasted. Expanse, 14 mm.
Type.—No. 16176, U.S.N.M., selected from nine specimens. La

Chorrera, May, 1912 (Busck); Trmidad River, June, 1912 (Busck);

Corozal, Canal Zone, July, 1912 (C. P. Crafts, J. Zetek); Sixola River,

Costa Rica, September (W. Schaus).

The Costa Rican specimen was labeled geUiasalis by Mr. Schaus,

but it shows the characteristic pointed fore wing of this species.

STENIA ELECTALIS Walker.

1. Trmidad River, March, 1912 (Busck).

STENIA SAMEALIS, new species.

Brown; fore wing with whitish markings, a patch at basal thu'd

cut by the median vein, a discal bar, a white band formmg spots

between the veins from subcosta to vein 1, cut by the narrow outer

line, which is wavy and bends inward along vein 2 to below the end

of the cell. Hmd wmg whitish with brown outer border; a dark

mark in the cell, yellowish spot at the end encu-cled with brown;

outer line as on the fore wmg, dislocated at vem 2; fringe pale with

basal and central lines. Expanse, 20 mm.
Type.—Femsih, No. 16177, U.S.N.M.; Corozal, Canal Zone,

August, 1912 (C. P. Crafts). Also 8 from the same place, July, 1912

(J. Zetek), August and November, 1912 (C. P. Crafts), -and 12 from

French Guiana, March, April, June, July, and August, 1904 (W.

Schaus), of which one is a male, without modification of the antennae.

NYMPmjLA HERMEASALIS Walker.

118. Taboga Island, February, 1912 (Busck); Paraiso, Canal

Zone, April, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Porto
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Bello, April, 1912 (Biisck) ; Corozal, Canal Zone, March, 1911 (Biisck),

July, 1912 (J. Zetek); Cabima, May, 1911 (Biisck); Trinidad River,

May, 1911, and June, 1912 (Busck); La Chorrera, May, 1912 (Busck);

Ai-ajan, 1911 (Busck).

ARGYRACTIS HARPALIS Snellen.

13. Alhajuelo, March, 1912 (Busck); Trinidad River, March and

June, 1912 (Busck); La Chorrera, May, 1912 (Busck).

ARGYRACTIS NECOMALIS, new species.

White; fore wing falcate, margin fulvous; a black dash at base of

costa and inner margin and another dash on costa beyond (not a

dot as in liarpalis) ; a dull fulvous shade parallel to the oblique middle

line, both toothed on subcosta; outer line strongly looped out in its

upper third, the loop filled above and below with fulvous. Hind

wing with markings as in harpalis with the addition of a large black

blotch beyond the discal mark. Expanse, 10 mm.
Type.—Male, No. 16194, U.S.N.M.; Corozal, Canal Zone, August,

1912 (C. P. Crafts). Also four others, La Chorrera, May, 1912

(Busck); Porto Bello, April, 1912 (Busck); Alhajuelo, March, 1912

(Busck).

ARGYRACTIS TICONALIS, new species.

Wliitc; fore wing falcate, margin fulvous; a dot near base of costa;

two on inner margm, the outermost the larger; inner Ime slender,

irregular, blackish, nearly erect, with a famt inward duplication at

costa; a blackish subapical triangle on costa with slender oblicpie

Ime within it, narrowly joined to a large lunate mark before tornus.

Hind wing (imperfect) with a black angled median half Ime and

some black near the margin. Expanse, 10 mm.
IV^^e.—Female, No. 16195, U.S.N.M.; Trinidad River, June, 1912

(Busck).

CATACLYSTA HAMIFERALIS Hampson.

IS. Taboga Island, February, 1912 (Busck); Corozal, Canal Zone,

March, 1911 (Busck), July, 1912 (C. P. Crafts); Porto Bello, March

and April, 1911, and May, 1912 (Busck) ; Cabima, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck).

CATACLYSTA BIJONALIS, new species.

Discal dot of fore wing solid, black, followed by yellow; costa

nearly continuously brown shaded; inner line oblique, preceded by

yellow, followed by white, which cuts the costal shade; anal area

filled by a curved yellow line, inclosing two patches of gray scales;

outer and submarginal dashes wedge-shaped, convergmg below; mar-

gin yellow, edged by fine dark Imes. Hind wmg with thi-ee yellow

bands, the terminal black dots in double row, alternating. Expanse,

9 mm.
Cotypes.—Two females. No. 16178, U.S.N.M., La Chorrera, April,

1912 (Busck).
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CATACLYSTA ACLISTALIS, new species.

Wliite, very little yellow, the marks slender and open ; costa brown
with expansions at base, opposite inner Ime and about discal mark;
inner line curved, slender, obsolete; a curved median line arising

from iimer margm and dh-ected below discal dash; the latter open,

white, with two parallel dark lines; outer dash not jommg submar-
ginal dash, both directed toward tornus, where is a small yellow dash
above a gray streak; termen yellow, preceded and followed by fine

gray lines. Hind wing white; a broken bent brown line across mid-
dle; a pale yellow patch beyond cell; apex broadly pale yellow; ter-

mmal dots nearly fused, mixed with metallic violet scales. Expanse,
14-16 mm.
Cotypes.~Two females. No. 16179, U.S.N.M., Taboga Island,

February, 1912 (Busck). Also one female, Alhajuelo, March, 1912

(Busck).

CATACLYSTA TRroMPHALIS Schaus.

60. Taboga Island, February, 1912 (Busck); Trmidad River,

March and June, 1912 (Busck); Alhajuelo, April, 1911 (Busck);

Corozal, Canal Zone, April, 1912 (Busck); Porto Bello, April, 1912

(Busck); La Chorrera, May, 1912 (Busck).

The discal dot of fore wing is solid, brown, oblique.

CATACLYSTA AUSPICATALIS Schaus.

12. Porto BeUo, February, 1912 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June,

1912 (Busck).

Sunilar to t7'iu7nphalis, but the discal dot of fore wmg is pale,

open, with a dark line on either side.

CATACLYSTA GLYCYSALIS, new species.

White; a brown-gray patch at base of costa; an inwardly oblique

dark inner band, rather distmctly duplicated by a slender line, not

quite parallel; a blotch on costa, oblique, inclosing the narrow yellow

discal bar, to a yellow patch on tornus; submarginal band yellow-

filled below; termen yellow, preceded by a dark line. Hind wing
with upright yellow bar across cell, followed by a gray line; a broad

yellow discal area; termmal black dots in three groups of three each,

mixed with metallic violet scales and broken apical arc. Expanse,

13 mm.
Cotyx)es.—Male and female, No. 16180, U.S.N.M.; Trinidad

River, March, 1912 (Busck). Also 11 others from the same place

and date except one, Corozal, Canal Zone, April, 1911 (Busck).

Specimens of this species were determined as C. opulentalis Lederer

by Mr. Schaus from Costa Rican material, and they do not disagree

markedly with specimens from French Guiana labeled by Mr. Schaus

''opulentalis Lederer; divisalis Walk., in B. M. " but from a specimen

marked '' opulentalis hed.; divisalis Walk.=:type" they do differ, as
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that has the lower half of fore wmg beyond oiitler line washed with

yellow and a wide white space on hind wing before the terminal dots,

which form but two groups.

CATACLYSTA CABIMALIS, new species.

Near acUstalis, the markings heavier and less open; yellow color

deeper, that at anal angle of fore wing forming an arc. On hind

wing the yellow is orange tinted and forms a large area touching the

marginal dots. Expanse, 22 mm.
Type.—Female, No. 16181, U.S.N.M.; Cabmia, May, 1911 (Busck).

CATACLYSTA COMPLICATALIS, new species.

Basal area of fore wing brown on costa, white below, with a yellow

dash; inner line curved across wing, preceded by white; costa brown

from thence to outer wedge-shaped mark; discal dot narrow, yellow,

between two parallel dark Hues; a sagittate dark mark above middle

of inner margin; anal area yellow with a gray dash; subterminal

wedge-shaped mark yellow-filled below; termen yellow, with dark

lines bordering. Hind wing with a little gray near base of cell, slen-

der median line, slight vacuolated yeUow patch before the terminal

black dots, which are fused, preceded by a broken black line and

a distinct white space. Expanse, 15 mm.
TVpe.—Female, No. 16182, U.S.N.M.; Porto Bello, February,

1911 (Busck).

CATACLYSTA BRUNNEODORA, new species.

Similar to C. trimnplialis Schaus, but heavily shaded with brown;

base of hind wing brown, the outer white line of fore wing narrow.

In the females the brown generally extends over most of fore wing;

in males, a larger yeUow area is left about anal angle. White space

before the terminal spots of hind wing is wider than in triumpTialis.

Expanse, 13-19 mm.
Cotypes.—Male und female. No. 16183, U.S.N.M.; La Chorrera,

May, 1912 (Busck). Also 15 others with additional locaHties Trini-

dad River, June, 1912 (Busck); Taboga Island, February, 1912

(Busck); Cabima, May, 1911 (Busck).

CATACLYSTA ARGYROLEPTA, new species.

Similar to C. peraltalis Schaus, but the abdomen without the dark

band at base and none or but a trace of dark color at base of hind

wing. Brown costal area much reduced as compared with perala-

talis, the wing largely overspread with deep yeUow; discal mark
oblique, white, between two parallel bars, the costa white, not dark

beyond it. Hind whig largely deep yellow; two silvery white marks

across the cell and near base of submedian; generally a small white

space before the large, fused, terminal black spots. Expanse, 10-12

mm.
Cotypes.—Male a.nd female. No. 16184, U.S.N.M.; Trinidad River,

March and June, 1912 (Busck). Also 13 others from same place and

34843°—Proc.N.M.vol.47—14 19
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La Chorrera, May, 1912 (Busck); Porto Bello, March, 1911, and
April, 1912 (Busck); Corozal, Canal Zone, July, 1912 (C. P. Ci-afts).

CATACLYSTA lOLEPTA, new species.

Fore wing with the basal area orange yellow, crossed by a straight

subbasal Hne; a broad inner band, narrowing toward inner margin,

cut by a white dash on costa; costa beyond gray, widening to a quad-

rate patch containing the pale, obscure discal dash; the rest of the

wing orange yellow; an oblique outer wliite dash from costa, fol-

lowed by a gi-ayish triangle and a narrow white subterminal line,

edged by fine dark Hues; fringe gray; a metallic gi'ay dash at tornus.

Hind wing orange-yellow; two metaUic violet dashes across ceU; ter-

minal spots large, condensed into three areas, each with a semicir-

cular Hne within. Expanse, 14 mm.
Ty^^e.—Female, No. 16185, U.S.N.M.; Porto BeUo, March, 1911

(Busck).

CATACLYSTA UNILINEALIS, new species.

Costa gray from base, apex white, crossed by a distinct dark gray
obhque bar; inner area shaded with yellow; termen yellow; a gray
dash at tornus. Hind wdng irregularly yellow; terminal dots fused

with a small space before them. Expanse, 7 mm.
r?/pe.—Male, No. 16186, U.S.N.M.; La Chorrera, May, 1912

(Busck).

CATACLYSTA MIGNONALIS, new species.

Fore wing broadly shaded with dark gray, soUdly from base along

costa, incompletely cut by a whitish iimer line and outer dash; discal

mark narrow, pale, obhque ; some white before the yeUow anal area,

which is partly bounded by a broken dark arc; a slender white dash
before the yellow termen, all bounded by slender dark Hues. Hind
wing broadly blackish shaded at the base, then yellow, cut by a white

line; terminal dots somewhat irregularly placed in two rows on a

violaceous ground, a small white space before. Expanse, 13-18 mm.
Gotypes.—Male and female. No. 16187, U.S.N.M.; Chiriquicito,

April, 1907 (W. Schaus). Also four from same place and Chiriqui,

May, 1907 (W. wSchaus). Mr. Schaus collected a series of this species

in Costa Rica, but he labeled the specimens jalapalis Schaus. From
jdlapalis {= orizahalis Schaus) the present species differs conspicu-

ously in a number of characters. Q. mignonalis, rather, is allied to

0. amatliystina Schaus, but that has the dark basal areas vacuolated

with white. 0. jalapalis has no dark basal area on the hind wing.

CATACLYSTA SYMPHONALIS, new species.

Fore wing nearly solidly blackish at base, followed by a wliite Hne,

then a slender blackish one bent on submedian; median space whitish

below, soHdly blackish powdered on costa; outer Hne zigzag, fol-

lowed by two white obhque areas above and one below; between the

two upper is the obHque dark discal dash, sometimes prolonged and
bent; following area dark to the white erect subterminal Hue; ter-
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men orange, separated by a slender line; fringe dark. Hind wing
broadly blackish at base; then a white area traversed by a zigzag

blackish Une ; apex black dotted with a concentric pale ring or loop

;

terminal black spots large, single, separated by metallic violet,

without preceding white space. Expanse, 13 mm.
Cotypes.—Male and female, No. 16188, U.S.N.M.; Trinidad River,

March, 1912 (Busck). Also ten others from the same place and
Paraiso, Canal Zone, June, 1911 (Busck); La Chorrera, May, 1912

(Busck); Corozal, Canal Zone, March, 1911 (Busck).

Somewhat alhed to C. annulalis Guenee.

CATACLYSTA MULTIPICTA, new species.

Similar to symphonalis, but with oval orange patches before tornus

and m middle of submarginal costal wedge of fore wing and at anal

angle of hind wing. Lines more obUque, the bgsal dark area cut by
a pale line and blotched with orange. Hind wing with the looped

line not inclosed among the subapical dots but preceding them.

Expanse, 9-13 mm.
Cotypes.—Msih and female, No. 16189, U.S.N.M.; Porto Bello,

March, 1911 (Busck). Also six others from the same place.

CATACLYSTA AUTOBELLA, new species.

Fore wing with a dark patch at base, the median area finely lined

and irrorated with black; apical area dull orange with two obUque
convergent silvery half lines on costa; fringe dark; a leaden patch at

tornus. Hind wing with numerous crooked black Hues over the

disk on a white ground ; terminal black spots confluent, separated by
violet and followed by little orange dots. Expanse, 12 mm.

r^i^e.—Female, No. 16190, U.S.N.M.; Truiidad River, June, 1912

(Busck). Also 22 others from the same place and La Chorrera, May,
1912 (Busck); Cabima, May, 1911 (Busck).

AUied to C. divulsalis Walker.

CATACLYSTA VACUOLATA, new species.

Costa dark at base; inner line oblique, median zigzag, all confluent

and dividing the base into five white areas and one orange one;

apical half of wing orange, with two white convergent costal half lines;

fringe dark; a leaden spot before tornus; hind wing with three

straight black lines, one before, two beyond the orange, dark-edged
discal spot; terminal dots smaU, uniform, followed by orange dots;

an orange streak at tornus. Expanse, 10 mm.
Type.—Mah, No. 16191, U.S.N.M.; Corozal, Canal Zone, June,

1912 (J. Zetek, No. 76). Also 26 others from the same catch and
August and November, 1912 (C. P. Crafts) ; Cabima, May, 1911

(Busck).

CATACLISTA DLA.LITHA, new species.

Base of fore wing gray; inner band broad, white; median area

gray powdered, with fine curved subcostal lines to discal dash, pale,

between two parallel lines; subapical triangle dark, with a white
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line on each side; termen orange. Hind wing narrowly dark at base,

then white; a naked orange discal mark, followed shortly by another;

apical area with coarse black dots; a broad white area before the

irregular, fused, terminal spots. Expanse, 9 mm.
Type.—^Male, No. 16192, U.S.N.M.; Paraiso, Canal Zone, January,

1911 (Busck).

CATACLYSTA ZELOTA, new species.

Wliito; fore wing with subbasal, inner and mesial Unes pale fulvous,

becoming blackish on costa, angled subcostally; outer Une ci-umpled,

visible only below; subapical triangle fulvous, short, edged within

by blackish geminate submarginal hne, which is excurved below and

in-angled on submedian fold, preceded there by orange; termen

orange; fringe dark. Hind wing with a fulvous line across the disk,

sUght fulvous shading outwardly; terminal spots doubled and pre-

ceded by short arcs, separated by metallic scales. Expanse, 11 mm.
Type.—Female, No. 16193, U.S.N.M.; Trinidad River, June,

1912 (Busck).
PARAMBIA, new genus.

Palpi upturned, the third joint long and acuminate; maxillary

palpi filiform, rather long; front rounded, not prominent. Fore

wing \nth veins 8-11 stalked; hind wing with the margin excavated

below apex and again very slightly before anal angle.

Type of the genus.—Paramhia gnomosynalis, new species.

PARAMBIA GNOMOSYNALIS, new species.

Fore wing wliite at base; inner hne blackish, faint, bounding the

white aroa; median space irrorated with black, becoming fulvous on

costa, but leaving a white area in the curve of outer Hne; discal

mark black, clouded; outer line slender, black, denticulate, broadly

excurved over cell; terminal space black-irrorate, mth a patch near

center of margin, dull fulvous at apex. Hind wing whitish at base;

a black patch below cell, with a large hair-tuft; outer hne black,

slender, curved; terminal space black-filled, leaving a httle pale hne

on each side; termen narrowly fulvous and blackish, between two

slender black fines; fringe pale. Expanse, 13 mm.
r^pe.—Female, No. 16196, U.S.N.M.; Porto Bello, March, 1911

(Busck). Also seven females from the same place, April, 1912

(Busck); Taboga Island, February, 1912 (Busck); La Chorrera,

May, 1912 (Busck); Corozal, Canal Zone, July, 1912 (C. P. Crafts).

Males of the same, or a closely alfied species from French Guiana,

have the antennae thickened to two-thirds their length, then

suddenly narrowed and twisted.

PARAMBIA GLENEALIS, new species.

Close to gnomosynalis, but all the fore wing beyond the inner fine

shaded wdth fulvous brown; outer fine and discal lunule black on

the brown ground; a trace of white in the curve of outer fine; ter-
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minal line black, strong. Hind wing with the shading brown, filHng

in beyond the cell as well as in terminal space. Expanse, 12 mm.
r^ype.—Female, No. 16197, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Biisck). Also two females from Cayenne, French Guiana

(W. Schaiis).

AMBIA FOVECOSTA, new species.

Fulvous, blackish irrorate, marked with broad silvery white bands;

subbasal and inner curved; a spot in cell with raised black dot on

costal edge; discal dot black with a white streak beyond it; outer

line curved around cell, dislocated, forming a cone in submedian

space; subterminal Une curved, forming an angle in submedian.

Hind wing with the same markings as on fore wing, the inner lines

wavy, the outer not broken but twice curved, the submarginal

broken. Expanse, 10 mm.
Type.—Male, No. 16198, U.S.N.M.; Porto BeUo, March, 1911

(Busck). Also one male, Trinidad River, March, 1912 (Busck).

AMBIA FULVALIS, new species.

Close to fovecosta, but clearer fulvous, the dark irrorations confined

to the edges of the white bands; markings essentially the same, the

subterminal area of hind wing broader, the white mark after the

discal mark large. Expanse, 12 mm.
Type.—Male, No. 16199, U.S.N.M.; Trinidad River, March, 1912

(Busck).

AMBIA FUSCALIS, new species.

'Near fovecosta, but without fulvous, all fuscous brown between the

hues; lines narrow, about half as wide as in the alhed species, with

essentially the same arrangement; discal dots of both wings blackish,

without following white dash. Expanse, 11 mm.
Ty^e.—Female, No. 16200, U.S.N.M.; Porto Bello, February, 1911

(Busck).

AMBIA FULVITINCTALIS Hampson.

1. Trmidad River, March, 1912 (Busck).

Agrees with a specimen from Costa Rica labeled " Amhia fulvitinc-

talis Hps., fide Hps." by Mr. Schaus, but the specimen does not agree

very closely with the description.

AMBIA FLAVALIS Warren.

1. La Chorrera, May, 1912 (Busck).

A female, agreeing fairly well with two males from French Guiana,

which are apparently conspecific with a labeled specunen from

southern Brazil.

AMBIA PAIGNIODESALIS, new species.

White, much uTorated with blackish; a black patch at base of

inner margin; inner line white, far out, sharply and lengthily angled

on subcosta and submedian; discal mark white, lunular, between
two black bars; outer line black and oblique above, running to outer

margin, where there is a black spot on the fringe, then indistinctly
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and obliquely inward to its normal position; a row of terminal black

dots; fringe grayish. Hind ^\ing wdtli a triangular black patch and

tuft below the cell; outer line blackish, crenulate; terminal dots

forming a spot on submedian and stain on the fringe at anal angle.

Expanse, 11 mm.
Type.—Female, No. 17201, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also another female with the same label.

AUied to a species from southern Brazil labeled Amhia aJhibasalis

Hampson by Mr. Schaus.

AMBIA ENARERALIS, new species.

Wliite, dusted with black, very broadly and sohdly so in outer

half of median space; inner Une curved, blackish, slender, indistinct;

outer Hue far out, Hmiting the dark area, excurved above, then inward

at vein 2, shghtly excurved again below; subterminal hne similar,

parallel, evenly dividing the white marginal area; termen a little

fulvous, mth dots before and line beyond. Hind wing with diffuse

shading below cell and a raised black tuft; outer hne looped up on

submedian; seven minute black dots on the lower half of margin in

a fulvous band. Expanse, 12 mm.
Type.—Female, No. 16202, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also one female, Cabima, May, 1911 (Busck).

AMBIA ENALLASSALIS, new species.

Close to enareralis, but without black shading in outer half of

median space; outer hne broad above; subterminal line close to and

parallel with outer hne, not evenly dividing terminal space, but leav-

ing a rather A^-ide white apex. Hind wdng with a broader leaden

gray area before the seven dots; third joint of palpi longer and

sharper than in enareralis. Expanse, 1 1 mm.
Type.—Female, No. 16203, U.S.N.M.; Corozal, Canal Zone, Novem-

ber, 1912 (C. P. Crafts). Also one female, Porto Bello, April, 1912

(Busck).

AMBIA ENANTIALIS, new species.

Close to the two preceding species, but entu-ely without black

shading, hardly irrorate; a blacldsh discal spot; outer and submar-

ginal hues parallel, curved. Hind \ving with only an angular patch

of black irrorations in center of disk; outer Hne far out, slightly

angled only on submedian fold; terminal seven dots gathered in three

pairs and one single, wdtli a narrow gray preceding area; discal tuft

of but few long black hairs. Expanse, 11 mm.
Type.—Female, No. 16204, U.S.N.M.; Trinidad River, May 1911

(Busck).

The type has lost the head, left front wing, and part of right hind

wing, but the distinctive characters are obvious.

OLIGOSTIGMA PROFUSALIS Schaus.

2. Trinidad River, June, 1912 (Busck); Chiriquicito, April, 1907

(W. Schaus).
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OLIGOSTIGMA MOLLITALIS Schaus.

2. Chiriquicito, April, 1907 (W. Schaus).

OLIGOSTIGMA PURIFACTALIS, new species.

Near moUitalis Schaus; subbasal line formmg two yellowish

patches across the wing; inner line far out, partly blackish, erect,

straight; discal mark faint, yellowish; outer line double, of two black

parallel lines above, single in its incurve to discal mark and below.

Hind wing similarly marked; one fulvous discal Ime, two parallel

outer ones, black on their costal segments. Expanse, 11 mm.
Type.—Female, No. 16205, U.S.N.M.; Porto Bello, April, 1912

(Busck).

OLIGOSTIGMA SEMIMARGINALE, new species.

Black; discal dot a shade darker; outer line faint, whitish, curved

from costa to discal spot; subterminal line white, curved, formmg a

small spot above tornus; termen blackish. Hind wing with the

subterminal Ime followed by a narrow even orange border, containing

the termmal dots and fading toward apex. Expanse, 12 mm.
Cotypes.—Two males. No. 16206, U.S.N.M.; Corozal, Canal Zone,

November, 1912 (C. P. Crafts).

OLIGOSTIGMA TIGRINALE, new species.

Fulvous, powderly; lines white, slender, edged with purplish black

scales; fore wmg with the inner line curved, the outer maldng a

sinus below cell; discal mark large, powdery, black and white; ter-

minal line slender, like the others; fringe concolorous. Hind wmg
with the same lines, the outer without sinus, only flexuous. Ex-

panse, 8 mm.
Type.—Femsile, No. 16207, U.S.N.M.; Trinidad River, March, 1912

(Busck). Also one male, Corozal, Canal Zone, August, 1912 (C. P.

Crafts).

OLIGOSTIGMA ELECTRALE, new species.

Wliite; wings at basal third and thorax densely iiTorated with dull

purple ; fore wmg with the color extending up to cell, then an orange

costal dash; beyond, three orange cuneiform dashes, one to apex,

one to tornus, one between; small lines on costa representing the

inner and outer lines. Hind wmg with the whole base purple, crossed

by two white lines; terminal area with six radiating orange streaks.

Expanse, 11 mm.
Type.—Male, No. 16208, U.S.N.M.; Porto Bello, March, 1911

(Busck).

AULACODES (ECHMIALIS Guenee.

2. Corozal, Canal Zone, April, 1911 (Busck); Paraiso, Canal Zone,

May, 1911 (Busck).

AULACODES REVERSALIS, new species.

Black, with fine white lines; fore wing with the first line sharply

angled, the second looped smoothly around it, third oblique, straight;

costal triangle wdthout white central wedge; subterminal band
straight, short; terminal line slender. Hind wing with second and
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third lines with paler area between, the first three lines nearly straight

and parallel; subterminal and terminal lines approximate, slender.

Expanse, 10 mm.
Type.—Male, No. 16209, U.S.N.M.; Porto Bello, June, 1912

(Busck). Also three others from the same place and Trinidad River,

June, 1912 (Busck).

Allied to A. delicata Schaus.

AULACODES TRAVERSALIS, new species.

First line broken, forming two long, parallel, longitudinal dashes;

second Ime following, sharply angled; third line oblique, with a costal

wedge before it; costal triangle with central wedge; subterminal and

terminal lines sknilar; all Imes distinct. Hind wing with four

straight and two curved lines. Expanse, 10 mm.
Type.—Male, No. 16210, U.S.N.M.; Trinidad River, May, 1911

(Busck). Also two others with the same data.

Allied to A. citronalis Druce.

AIJLACODES OBTUSALIS, new species.

First line obsolete; second and third oblique, parallel, bent a little

near inner margin; costal loop round, U-shaped; subterminal line

single, broad, spotted, the other lines all very slender. Hind wing

with three slender equidistant lines and traces of the marginal spotted

one. Expanse, 11 mm.
Type.—Male, No. 16211, if.S.N.M.; Porto Bello, April, 1912

(Busck). Allied to A. psyllalis Guenee.

HOMOPHYSODES, ne\Ar genus.

Palpi upturned, fringed with scales in front, forming triangular

tufts at the ends of first and second joints, third slender; maxillary

palpi filiform, moderate; fronts rounded, not prominent. Hind wing

evenly rounded. Antennae with the shaft annulate.

Type of the genus.—Hom.ophysodes morhidalis, new species.

This is only a HomopJiysa in which vein 10 of fore wing has become

stalked with veins 8-9 instead of with 11; but the exigencies of our

present classification require its removal to another subfamily and

the erection of a new genus.

HOMOPHYSODES MORBIDALIS, new species.

Cream-colored; fore wing orange at base and apex and a blotch

at end of cell; irrorated with purple over the rest of wing, mtensified

below apical spot and at tornus. Lines curved, crenulate, edged

with blackish powderings, the outer excurved gently over cell. Hind

wing pale along costa, powdered with blackish over the disk, with a

faint paler outer line. Expanse, 10 mm.
Type.—Male, No. 16212, U.S.N.M.; Trinidad River, March, 1912

(Busck). Also one male, two females from the same place and Coro-

zal. Canal Zone, April, 1911 (Busck).

Much like Eomophysa cijndlis Dyar and E. morihundalis Dyar,

previously described in this paper.
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ESCANDIA, new genus.

Tongue distinct; palpi upturned, the second joint expanded with

scales at summit; third joint long, slender. Maxillary palpi minute,

scale-like. Fore wmg with veins 7-10 on a stalk arismg long before

apex of cell; outer margin shallowly excavate. Hind wmg pointed

subapically, the margin excavate below and thence coarsely wavy.

Type of the genus.—Escandiajimbrialis, new species.

ESCANDIA FIMBRIALIS, new species.

Fore wing shaded with pink at the base, followed by olive gray,

brown and pink shades to the margin, leavmg the mner margin

broadly yellowish and pale; costa before apex nearly white; no lines

or spots, except a little black along inner margui. Hmd wing heavily

marbled with black, the fringe with black spatulate scales; a white

mesial band, broken centrally, with a little yellow beyond and fol-

lowed by deeper black; a pale crenulate faint subterminal line.

Expanse, 15 mm.
r^^e.—Female, No. 16213, U.S.N.M.; Corozal, Canal Zone, July,

1912 (C. P. Crafts). Also one female, Trmidad River, June, 1912

(Busck).
Subfamily CHRYS^XIG-IN^.

SACCOPLEURA CATOCALIS Ragonot.

2. La Chorrera, May, 1912 (Busck); Porto Bello, May, 1912

(Busck).

GEPHYRA COSTINOTATA Schaus.

11. Taboga Island, February, 1912 (Busck); Cabma, May, 1911

(Busck); La Ctiorrera, May, 1912 (Busck); Tabernilla, Canal Zone,

May, 1907 (Busck); Trinidad River, June 1912 (Busck); Corozal,

Canal Zone, November, 1912 (C. P. Crafts).

GEPHYRA POMPONIDS Druce.

6. Taboga Island, February, 1912 (Busck); Trmidad River,

March, 1912 (Busck); Alhajuelo, April, 1911 (Busck); La Chorrera,

May, 1912 (Busck).

As identified by Mr. Schaus in Costa Rican examples. It is con-

specific with Salohrena tecomx Riley.

SALOBRENA VACUANA Walker.

11. Porto Bello, April, 1911 (Busck); Alhajuelo, April, 1911

(Busck); Corozal, Canal Zone, April, 1911 (Busck); Cabma, May, 1911

(Busck); Trmidad River, May, 1911 (Busck).

SALOBRENA DICELA, new species.

Fore wmg with veins 7-10 stalked; two incisions in the costa.

Dark purple-brown; fore wing with two very faint darker slender

lines. Hind wing gray-brown; beneath with a broad black haK-band

on costa, shaded inwardly, edged outwardly by a whitish line.

Expanse, 12 mm.
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Type.—Female, No. 16277, U.S.N.M.; Trinidad River, May, 1912

(Biisck). Also five others, three from the same place, one May, 1911

(Busck), and one Corozal, Canal Zone, Angiist, 1912 (C. P. Crafts).

Also one male in poor condition, the fore wmg apparently lighter

purplish, the lines more contrasted, the hind wing deep black above.

A specimen from Aroa, Venezuela, is labeled " Salohrena exdsana

Walk, fide B. M.," but Hampson figures and describes vein 10 from

the cell in that species.^

EOBRENA, new genus.

General characters of Salohrena Walker, but veins 10 and 11 of

fore wing stalked.

Type of ill e genus.— Eobrena melopoalis, new species.

EOBRENA MELOPOALIS, new species.

Fore wing of the male with a tympanic vesicle at base of costa,

the costa lobed and excavate beyond at middle. Purplish brown,

the costa and a broad band beyond basal vesicle more or less dis-

tinctly orange-ocher; a white mark at costal incision and dots

beyond; a white patch in the fringe below apex and above tornus;

center of wing darker shaded. Hind wmg with traces of a pale

outer line. Expanse, 12 mm.
Female with the costa with a slight emargination at the middle;

apex pointed; purple-brown; no orange markings; a white dash at

costal incision and dots beyond; wing faintly transversely shaded.

Expanse, 14 mm.
Cotypes.—Male and female. No. 16276, U.S.N.M.; Taboga Island,

February, 1912 (Busck). Also 20 males and 31 females from the

same place and Porto Bello, May, 1912 (Busck); Tabogilla Island,

February, 1912 (Busck); La Chorrera, May, 1912 (Busck); Corozal,

Canal Zone, March, 1911 (Busck); Cabima, May, 1911 (Busck);

Trinidad River, March and June, 1912 (Busck).

In the series the size varies for males from 9-13 mm.; for females,

10-14 mm. The males vary in color, the orange markmgs bemg
more or less distinct, sometimes absent; the females are quite uni-

form in color.

TOSALE OVIPLAGALIS Walker.

46. Trinidad River, March, 1912 (Busck); Corozal, Canal Zone,

April, 1911 (Busck); Alhajuelo, April, 1911 (Busck); Porto Bello,

April, 1912 (Busck); Chiriquicito, April, 1907 (W. Schaus); Taber-

nilla, Canal Zone May, 1907 (Busck); Cabima, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck).

iProc. Zool. Soe. Lond., 1890, p. 649.
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GEPHYRELLA, new genus.

Palpi porrect, straight, somewhat shaggy iii the male, exceeding

the head by its own length, smooth and gently downcurved in the

female, rather longer than in the male; a long frontal tuft; costa

convex beyond the middle; male with tympanic vesicle. Fore wing

with veins 3, 4 from the cell, 4-5 stalked, distorted and appressed in

the male; 6 from below the end of cell; 8 absent in the male, present

in the female; 7-9 stalked, 10 and 11 on the cell; veins 7-11 distorted

in the male. Hind wing with vein 2 from before the end of the cell,

4 absent, 3 and 5 from the drawn-out lower angle of the cell; 6 from

the apex of cell; 7 anastomosmg with 8.

Type of the genus.—Oephyrella parsimonalis, new species.

GEPHYRELLA PARSIMONALIS, new species.

Dark purple-brown, shining; fore wing with two very pale viola-

ceous filiform lines, the inner curved, the outer wavily oblique; a

minute white speck on costa in the emargmation before apex; fringe

touched with yellow. Hind wmg black, the fringe touched with

yellow; a short oblique obscure whitish streak before center of

margm. Expanse, 8 mm.
Cotypes.—Male and female. No. 16273, U.S.N.M.; Alhajuelo, April,

1911 (Busck). Also 67 others from the same place and Corozal,

Canal Zone, March, 1911, and May, 1912 (Busck); La Chorrera, May,

1912 (Busck); Porto Bello, February, 1912 (Busck); Taboga Island,

February, 1912 (Busck); Paraiso, Canal Zone, January, 1911 (Busck).

The long series shows considerable variation. Some are a little

larger or smaller, the range of expanse being 7-10 mm. In color

the darkest are uniform purple-blackish without the yellow tint in

the fringe; the lightest are red-brown, the color deepest at base and

lighter in the discal field, sometimes resembling a patch of light

color; these also without the yellow fringe.

CASUARLA PURPXIREA Schaus.

1. Trinidad River, March, 1912 (Busck).

SAMCOVA DAMLA Ragonot.

5. Chuiquicito, April, 1907 (W. Schaus) ; Taboga Island, June, 1911

(Busck); Trinidad River, June, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (Busck).

RESTIDIA, new genus.

Palpi and wing-shape of GepJiyrella, but different in venation.

Fore wing with veins 3-5 from the cell, straight, not distorted in the

male; 6 from the end of the cell; 7-9 stalked, not distorted in the

male; 10 and 11 from the cell, straight in both sexes. Hind wmg
with 2 to 5 from the cell, 4 present, 6 from the apex of the cell, 7

anastomosing with 8.

Type of the genus.—Eestidia ruha, new species.
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RESTIDIA RUHA, new species.

Male with the costal edge full and rounded at base over the tym-

panic vesicle, slightly emarginate beyond the middle; reddish brown,

the vesicle dark; Imes very faint, the outer most distinct, whitish,

double, finely crenulate, gently excurved above middle. Hind wing

gray-black. Beneath purplish, the hind whig with an outer pale line

defined by dark. Expanse, 10 mm.
Female with the costa nearly straight; a very slight shallow emar-

gination near the middle. Purplish, the lines less distinct than in

the male, scarcely visible. Beneath more uniformly dark than in

the male, the outer pale line of hmd wing distmct. Expanse, 10 mm.
Cotypes.—Male and female. No. 16275, U.S.N.M.; male, Porto

Bello, April, 1912 (Busck), female, Cabuna, May, 1911 (Busck).

Also 17 males and 40 females with additional localities Taboga

Island, February, 1912 (Busck); Corozal, Canal Zone, March, 1911

(Busck); November, 1912 (C. P. Crafts); Alhajuelo, April, 1911

(Busck); Paraiso, Canal Zone, January, 1911 (Busck); Trinidad

River, May, 1911, March and June, 1912 (Busck); La Chorrera, May,

1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck).

The males vary in color from light red to a dark purple like the

females. Range in size for males, 8-10 mm.; for females, 8-10 mm.
The females are constant in coloration,

I possess specimens like these (except that veins 4-5 of fore wmg
are stalked) from Trinidad and French Guiana labeled " Lepidomys

fuscalis Hampson, cotype <?
" [recta ? ], from Venezuela labeled

" Lepidomys cuprealis Hampson, cotype c? , type $ ," and one from

Mexico with the same label (fuscalis, cotype male). In this latter,

veins 4 and 5 of the fore whig are from the cell, as in the Panama
specimens. Lepidomys Guenee^ was described as a Noctuid and its

single species, L. irrenosa Guenee was credited to New York. The

name stood m our old lists, but I omitted it from Bulletin 52, United

States National Museum, as the late Prof. J. B. Smith stated that it

was not North American. Hampson did not include it m his papers

on the Pyralinse (1895-8), evidently havmg discovered that it was a

Pyralid only subsequently to that date.^ As the species L. irrenosa

is unknown to me, I use the new name Restidia, which can be made

a synonym if no differences appear. The nsunesfuscalis and cuprealis

of Hampson apply to the forms with veins 4-5 of fore wing stalked,

to light and dark males on one species, in my opmion.

I have also specimens identified by Mr. Schaus as Lepidomys lineosa

Druce (Azamora lineosa Druce^), one from Mexico, one from Costa

Rica. They are not conspecific, and neither, perhaps, the true lineosa

from Ecuador, but they appear from Guenee 's description to be simi-

1 Spec. Gen., vol. 6, 1852. p. 201.

2 Ann. Mag. Nat. Hist. (7), vol. 17, 1906, p. 205.

3 Idem, vol. 9, 1902, p. 328.
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lar to irrenosa. If really related, and irrenosa proves structurally

similar, they may be easily separated generically by the absence of

vem 10 in fore mng, so that the genus Restidia will be justified.

LEPIDOMYS VIRIDANS Schaus.

4. Tabernilla, Canal Zone, May, 1907 (Busck).

LEPIDOMYS BILINEALIS, new species.

Fore wing with vem 10 from the cell; 4 and 5 apart on fore wing,

from a point or shortly stalked on hind wing. Dark purple-brown,

with two slender white Imes on fore wing, the inner straight, oblique

across the wing, the outer coarsely wavy and retracted a little below

costa. Hind wmg purplish fuscous with outer whitish Ime, angled on

submedian, famt toward costa. Expanse, 12 mm.
Type.—Female, No. 16306, U.S.N.M.; Trmidad Kiver, May, 1911.

(Busck). Also 13 others, all females, with additional localities,

Porto Bello, February, 1911, and April, 1912 (Busck); Paraiso, Canal

Zone, January, 1911 (Busck).

LEPIDOMYS PLATYBATHYRALIS, new species.

Fore wing with vem 8 absent; basal and termmal spaces pale olive

brown, the basal space very wide; median space pale grayish, much

paler than the rest of the wing, containing a dark discal dot and

bounded by two dark lines, which are indistinctly relieved from the

dark adjoinmg spaces. Hind wing pale fuscous. Male darker than

the female throughout, the hind wiaig nearly black; fore wiag dark

olive with light mesial band. Expanse, male, 10 mm.; female, 12 mm.
Cotypes.—Male and female. No. 16305, U.S.N.M.; Corozal, Canal

Zone, July, 1912, male (J. Zetek), female, April, 1911 (Busck). Also

seven females from the same locality and Porto Bello, February, 1912

(Busck).

HYPOCOSMIA BIMACULALIS, new species.

Orange-red; fore wing purple at base and through inner half of

median space; a white spot on costa at inception of each line; hues

purple, single, the inner arcuate, accompanied faintly by white;

outer excurved below costa, then obUque and straight; fringe dark.

Hind wing dark orange with purpUsh outer hne near the costa. Ex-

panse, 17 mm.
Typg.—Male, No. 16293, U.S.N.M.; Alhajuelo, April, 1911 (Busck).

Hampson gives this genus as having veins 4, 5 of fore wing sepa-

rate, but in my specimens they are more commonly stalked. In the

present species vein 7 arises before 9, whereas in H. definitalis Kagonot

7 arises after 9.

HYPOCOSMIA RECTILINEALIS, new species.

Fore wing with veins 4, 5 from the cell, 7-9 stalked, 7 arising before

9, 10 and 11 from the cell, free. Fore wing brown, with tint of ohve

at base and outer margin, shading to whitish next the outer Hne;

median space dark brown filled outwardly, shading lighter next the
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inner line; lines white, narrow, straight, perpendicular, parallel.

Hind wing blackish. Expanse, 18 mm.
Cotijpes.—Male and female. No. 16292, U.S.N.M.; male, Cabima,

May, 1911 (Busck); female, Porto Bello, April, 1912 (Busck).

CARCHA VIOLALIS Hampson.

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

Described from a female. In the male, the venation is very dif-

ferent; veins 4 and 5 are approximated at base, 6 below the angle

of the cell, 7-9 stalked, 7 near the base of the stalk, 9 being near the

apex, 10 and 11 on the cell, free; a flattened vesicle at base of costa.

STHENOBAEA DYOPSATA Schaus.

1. Cabima, May, 1911 (Busck).

Described as Sanguesa ^ but clearly belonging to Stkenobaea.

ADENOPTERYX METALLESCENS, new species.

i\Iale with the venation of A. conchyliatalis Ragonot, except that

veins 4, 5 of fore wing are long-stalked and 6-7 well stalked
;
glandular

swelUng at base of costa rather more elongate than in Hampson's
figure 2. Female ^\^th the venation immodified, veins 4-5 stalked,

6-9 stalked, 10, 11 from the cell, 11 anastomosing shortly with 12.

Fore wing violaceous black with coppery reflection, roughly scaly,

without markings, the apex downcurved and wrinkly. Hind wing
black, squamose, with less metalUc reflection. Expanse, male, 14

mm.; female, 18 mm.
Cotypes.—Male and female. No. 16274, U.S.N.M.; Cabima, May,

1911 (Busck). Also eleven males, one female, all from the same
place but two. La Chorrera, May 1912, (Busck).

HYPERPARACHMA RHODALIS Hampson.

15. Corozal, Canal Zone, March, 1911 (Busck); Cabima, May, 1911

(Busck); Porto Bello, May, 1912 (Busck); La Chorrera, May, 1912

(Busck); Trmidad River, May, 1911 (Busck).

ZAMANNA, new genus.

Front smooth, no tuft. Fore wing of the female with vein 3 before

the end of the cell, 4 and 5 approximated at the base; 6 from upper
angle; 7-9 stalked, 10, 11 on the cell. Hind wing with 2 and 3 free,

4 and 5 approximated at base. Male with the costa distorted, an

emargmation at end of cell with a fold on upper side beyond cell

containing hairs; veins 6 and 7 approximated at base, 7-9 stalked,

8 absent, 10 and 1 1 from the cell, distorted. Palpi slender in the male,

upturned to the middle of the front ; shorter in the female, scarcely

upturned, obhque.

Type of the genus.—Zamanna dimorpJialis, new species.

1 Trans. Amer. Ent. Soc., vol. 30, 1904, p. 176.

3 Proc. Zool. Soc. Lend., 1897, p. 672, fig. 45.
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ZAMANNA DIMORPHALIS, new species.

Dark brown, slightly olive tinted; male with the distorted costa

darker, especially the fold beyond cell; two slender, obscure, whitish

lines, a little curved, especially the outer one above; discal and ter-

minal dots clouded, a shade darker than the ground. A whitish line

at base of fringe on both wings. Hind wing dark, uniform. Ex-
panse, male, 14 mm.; female, 16 mm.

Cotypes.—liole and female. No. 16264, U.S.N.M.; Porto Bello,

February and March, 1911 (Busck). Also 12 males and 3 females,

all from the same place but two, Paraiso, Canal Zone, January and
February, 1911 (Busck).

ARICA SPLENDENS Druce.

1. Trinidad River, March, 1912 (Busck).

PARIDNEA MONOFLEXA, new species.

Very similar to P. JiolopJiaealis Ragonot, but the inner line excurved

on its middle third; also somewhat smaller and darker, brown color

less reddish; fringe interUned with brown, the basal whitish line di-

vided. Expanse, 25-27 mm.
Coti/pes.—Three females, No. 16265, U.S.N.M.; La Chorrera, May,

1912 (Busck); Corozal, Canal Zone, July, 1912 (J. Zetek).

XANTIPPE SUAVIS Schaus.

3. Porto Bello, April, 1912 (Busck); Trinidad River, June, 1912

(Busck).

XANTIPPE OLIVALIS, new species.

Fore wing dark oUve, easily fading to ocher, the termen rather

broadly blackish shaded, persistent; two slender, nearly straight,

pale, obscure Unes; fringe yellow, touched with black and red at

apex; costa narrowly black scaled. Hind wing blackish, the fringe

w^th hght basal Hne following a narrow dark terminal one, touched
with red at apex; beneath, costa ocher and black; a red subcostal

line; apex broadly dark red, the rest of the wing black. Hind wing
whitish, broadly red along the costa; an outer pale line, farther from
the margin apically. Expanse, male, 13 mm.; female, 15 mm.

Cotypes.—Uale and female. No. 16266, U.S.N.M.; Taboga Island,

January, 1911, and February, 1912 (Busck). Also one male and nine

females, five from Taboga Island, five from Alhajuelo, April, 1911

(Busck).

The fore wing has vein 3 from the cell, 4-5 stalked.

XANTIPPE ERNA, new species.

Fore wing ohve green with two slender, straight, obscure, whitish

fines; costa very narrowly marked with red and black scales; a narrow,

broken terminal black fine; fringe whitish, black at tornus. Hind
wing blackish, with pale fine in base of fringe; below, fore wing black,

with only a narrow red area along costa. Hind wing pale, gray-

shaded, the costal fourth powdered with red; outer line pale, gray-

edged, retracting from the margin at apex. Expanse, 12 mm.
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Type.—¥ema\e, No. 16267, U.S.N.M.; Cabima, May, 1911. Also

a male with the same data, in much poorer condition, but I think

the same species.

XANTIPPE GERTRIA, new species.

Fore wing oUve green with two faint, pale lines; costa narrowly

black, both the Hues forming minute dots; termen a little browner;

a marginal broken black line; fringe pale orange, except at apex and

tornus. Hind wing blackish. Below without any red; fore wing all

black but the fringe; hind wing black-powdered, the outer curved

pale line defined by black on both sides. Expanse, 12 mm.
Type.—'No. 16268, U.S.N.M.; Cabima, May, 1911 (Busck).

XANTIPPE TRUDIE, new species.

Fore wing brownish ocher, shading to crimson-brown on the mar-

gin; costal edge crimson; terminal black hue broken into spots; fringe

orange-yellow centrally. Hind wing black; a pale yellowish line in

the base of the long fringe. Below, fore wing black; costa narrowly

ocher with red powdering ; terminal Une black ; fringe as above. Hind

whig pale, sordid, the costa broadly washed with reddish; outer Une

pale, with black inner edge. Expanse, 11 mm.
Type.—Fem&le, No. 16269, U.S.N.M.; Trinidad River, March, 1912

(Busck).

XANTIPPE TRESCA, new species.

Fore wing crimson-brown with two fine, illy defined, ocher lines;

a terminal row of black dashes; fringe pale yellow, red at apex, black

at tornus. Hind wing sordid, pale, the costal third red-powdered;

outer line curved, pale, darked-edged. Expanse, 13 mm.
Type.-'FemaXe, No. 16270, U.S.N .M.; Trinidad River, March, 1912

(Busck).

Fore wing with vem 3 shortly before the end of the cell, 4-5 stalked.

CRAFTSIA, ne-w genus.

Palpi upturned to slightly above vertex, smoothly scaled, pointed;

front rather smoothly scaled. Fore wing with veins 3 and 4 absent,

cell open, 6 from the end of cell, 7-10 stalked, 7 arising beyond 10,

8 absent, 11 free. Hind wing with 2 before the end of the cell, 3-5

stalked, 4 absent, 6 and 8 stalked, 7 and 8 coincident.

Named in honor of Mr. C. P. Crafts, who contributed to the col-

lections here listed.

Type of the genus.— Craftsia vaefta, new species.

CRAFTSIA VAETTA, new species.

Red-bro-VNTi; fore wmg with two faint, pale lines, the inner angled

on median vein, the outer excurved a little subcostally ; costa and apex

somewhat more heavily scaled. Hmd wing whitish, stained with

red-brown, especially at apex; a distinct fold submedianly, reaching



NO. 2050. LEPIDOPTERA OF THE PANAMA CANAL ZONE—DYAR. 305

the margin close below the end of vein 2, at a dark-brown mark. A
stiff pencil of dark ocher-brown hairs lies along subcosta. Expanse,

11 mm.
Type.—Male, No. 16272, U.S.N.M.; Corozal, Canal Zone, Novem-

ber, 1912 (C. P. Crafts). Also two females, presumably the same,

but of such fresh color as to appear quite different from the faded

male, Corozal, Canal Zone, April, 1911 (Busck); La Chorrera, May,

1912 (Busck).

Apparently closely allied to Chenevadia huralis, but the venation

of fore and hind wings curiously transposed.

CHENEVADIA, new genus.

Palpi upturned about to vertex, third joint smooth, long, second

with scales beneath. Fore wing with vein 2 from the end of the cell,

3-5 stalked, 4 absent, 6 from the upper angle of cell, 7-10 stalked,

7 arising beyond 9, 11 anastomosing with 12. Hind wing with 3 and

4 absent, cell open, 6 from the upper angle of cell, 7 anastomosing

with 8.

Type of the genus.—Chenevadia huralis, new species.

CHENEVADIA HURALIS, new species.

Red-brown; fore wing shading to fuscous at apex; two pale,

slender lines, the inner irregular and toothed on median vein, the

outer incurved subcostally. Hind wing washed with pale toward

base; an inner area of modified yellow androconia in a patch in the

cell and m a long groove along submedian; a long yellow pencil sub-

costally, lying parallel to costa and havmg its origin near base of

both hind and fore wing. Expanse, 13 mm.
Tjpe.—UeXe, No. 16271, U.S.N .M.; Trmidad River, June, 1912

(Busck) . Also six males from the same place and Cabima, May, 1911

(Busck); Tabernilla, Canal Zone, May, 1907 (Busck).

PARACHMA METERYTHRA Hampson.

2. Trinidad River, March, 1912 (Busck); Cabima, May, 1911

(Busck).

PARACHMA FERVIDALIS, new species.

Fore wing red, browmish crimson, with two nearly straight, pale,

. diffused lines a row of terminal black dots; fringe like the general

color. Hind wmg blackish. Expanse, male, 9 mm.; female, 10 mm.

Fore wing with veins 3-5 stalked, 4 present, 7-10 stalked, 9 absent.

Cotypes.—Male and female. No. 16295, U.S.N .M.; Porto BeUo,

April, 1912 (Busck). Also one male and nine females from the same

place, May, 1912 (Busck) and La Chorrera, May, 1912 (Busck);

Taboga Island, February, 1912 (Busck); Trinidad River, June, 1912

(Busck); Corozal, Canal Zone, April, 1912 (Busck).

34843°—Proc.N.M.vol.47—14 20
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PARACHMA TARACHODES, new species.

Venation variable in the fore wing: (1) female, 2, 3 well spaced, 3

from end of cell, 4-5 shortly stalked; (2) female, similar but 3 shortly

before end of cell; (3) male, 3 shortly stalked on stem of 4-5; (4) male,

2 and 3 approximate before end of cell, 4, 5 separate; vein 7 present,

stalked with 8-10. Hind wmg with 3 absent, 4 and 5 seeming

stalked but really separate, borne on the long-pointed narrow lower

angle of the cell.

Fore wing light purplish hi basal and termmal spaces, median area

darker brown, bounded by the two pale, nearly straight lines; costa

with interrupted black line, resemblmg the black termmal dashes;

frmge light purplish. Hind wing light fuscous, with distinct terminal

dashes and a line in the fringe. Below, washed with fuscous.

Expanse, 15 mm.
Type.—Ma\e, No. 16297, U.S.N.M.; Porto Bello, April, 1912

(Busck). Also one male, two females from the same place and La
Chorrera, May, 1912.

TOROTAMBE, new genus.

Palpi downcurved, about o.ne and a haK times the length of the

head, rather thicldy scaled. Fore wing with veins 2 and 3 before

end of cell, 4, 5 from a point, 6 before apex of cell, 7-10 stalked, 7

arising beyond 9, 11 free. Hind wing with 2, 3 before end of cell,

4-5 stalked, 6 shortly stalked, 7 anastomosing with 8.

Type of the genus.— Torotairibe mirabella, new species.

TOROTAMBE MIRABELLA, new species.

Fore wing with the costa arched beyond base, the apex a little

produced and turned upward; violaceous, with olive-brown mark-

ings; a spot on costa at basal third; a band from apex, contaming

a round white spot on vem 6, widening below and shading off; a

lunate patch at end of cell. Hind wing straw-color, a little fuscous

tinted outwardly.

Ti/^e.—Male, No. 16290, U.S.N.M.; La Chorrera, May, 1912

(Busck).

DEOPTERYX, ne^' genus.

Fore wing with the venation distorted, the cell involved in the

distortion; 2-3 stalked, 4-5 stalked, bent do\n\ at origin and approxi-

mated to 2-3; 6-7 distant from 4-5, approximated at base and bent

downward; 7-9 stalked, distant; 8 absent; 10 and 11 free, arising

from the cell, somewhat crumpled. Costa with an oval swelling at

the base, incised and folded at middle, with long curved tufts of hair

on the upper side over the cell. Hind wing with vein 2 near the

middle of the cell, 4-5 free, arismg close together from the produced

lower angle of the cell, 6 from the upper angle of the cell, 7 anastomos-
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iiig with 8. Palpi upturned, short, blunt, reaching the middle of the

front; hairs of front long, appressed, directed downward.

Type of the genus.—Deopteryx hypenetes, new species.

DEOPTERYX HYPENETES, new species.

Dark brown, scarcely metallic, the curved tufts over the cell

purplish; no markings except a dark terminal Ime. Hind wing of

the same color, not metallic. Expanse, 19 mm.
Type.—Male, No. 16291, U.S.N.M.; Cabima, May, 1911 (Busck).

Also four males from the same place.

GALASA MONITORALIS, new species.

Dark purplish, blackish hrorated; inner line whitish, acutely

angled subcostally and at vem 1; outer line excurved, pale, faint;

traces of a dark mner discal dot. Hind wing subtranslucent fuscous,

a little paler at base, especially in males. Expanse, male, 11 mm.;

female, 14 mm.
Ootypes.—lMe and female, No. 16278, U.S.N.M.; Porto Belle,

April and May, 1912 (Busck). Also four males and five females with

additional localities, Cabuna, May, 1911 (Busck) and Trinidad Kiver,

May, 1911, and March, 1912 (Busck).

GALASA SUBPALLIDALIS, new species.

Dark purplish, the basal space darker; inner line obscure, showing

a distinct white angle on vein 1; outer line dark, clouded, far out; a

little whitish on the costa m the incisions. Hind wmg pale whitish,

dark only in the termmal line and hahs of inner margm; in female,

fuscous shaded on outer half. Expanse, male 1 1 mm. ; female 1 2 mm.
Type.—Uale, No. 16279, U.S.N.M.; Trinidad River, March, 1912

(Busck) . Also three males, one female with additional locality Porto

Bello, March and May, 1911 (Busck).

GALASA FERVIDALIS, nev/ species.

Fore wing brownish orange along costa to the middle, spreading

do\Miward in the center nearly to vein 1, shading mto deep purple

on inner half. Hind wing light fuscous, the veins and margm darker.

Expanse, 18 mm.
Type.—Female, No. 16280, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also another female, Cabima, May, 1911 (Busck).

GALASA LOPHOPALIS, new species.

Purplish brown with a tint of luteous; lines narrow, obscure,

whitish, dentate, accompanied by dark shadings, which give to

median space a pale appearance; some white scales in the costal

emargination ; outer line excurved above; a row of terminal black

dots. Hind wing subtranslucent fuscous, the veins darker.

Expanse, 16 mm.
Type.—Yemsile, No. 16281, U.S.N.M.; Cabuna, May, 1911 (Busck).

GALASA BELLICULALIS, new species.

Fore wing vinous red, the median venules and vein 1 scaled with

black, forming dots in the place of the outer line ; a black dot in center
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of cell; white scaling along costa and inner margin narrowly; a row

of terminal black dots in a narrow pale line. Hind wing pale fuscous,

darker outwardly, with fuscous marginal line. Expanse, 12 mm.
Tifpe.—Female, No. 16282, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck).

GALASA LUTEALIS, new species.

Luteous, dusted with gray, the dustings forming edgings, defining

the lines as of the pale ground, the inner oblique, dentate, the outer,

excurved above; the irrorations form vague dots before the outer

line and sometimes a shade in the median space along inner margin;

a row of terminal black dots; a dark discal dot in the cell. Hind

wing pale fuscous in the male, darker in the female. Expanse, male,

14 mm.; female, 16 mm.
Cotypes.—Male and female, No. 16283, U.S.N.M.; La Chorrera,

May, 1912, male (Busck); Cabima, May, 1911, female (Busck).

Also three males and four females with additional locality, Porto

Bello, March, 1911 (Busck), October, 1912 (G. F. Cleveland).

GALASA STRENUALIS, new species.

Uniform purplish red, faintly orange tinted along costa; a terminal

row of white points in the pale, narrow, terminal line. Hind wing

fuscous, uniform. Expanse, 16 mm.
Type.—Female, No. 16284, U.S.N.M.; Porto Bello, April, 1912

(Busck). Also two females, Cabima, Mslj, 1911 (Busck).

GALASA STYGIALIS, new species.

Fore wing dark fuscous, the lines formed of white dots on the veins,

rather sparsely placed ; terminal pale line nearly obsolete. Hind wing

subtranslucent fuscous, a dark dash on submedian below vein 2.-

Expanse, male, 14 mm.; female, 16 mm.
Cotypes.—Male and female, No. 16285, U.S.N.M.; Tabernilla,

Canal Zone, May, 1907 (Busck). Also one male and one female with

the same data. One of the males has veins 4-5 of fore wing coin-

cident instead of long-stalked, but agrees entu-ely in coloration.

GALASA RELATIVALIS, new species.

Fore wing purplish luteous, dusted with gray, defining two rather

broad lines of the pale ground color, the basal space uniformly dusted,

appearing darker; a spot in the cell near inner line; a terminal row
of dark dots. Hind wing fuscous, veins dark, fringes pale. Expanse,

15 mm.
Type.—Female, No. 16286, U.S.N .M.; Cabima, May, 1911 (Busck).

Allied to lutealis in markings and the anastomosis of veins 11 and
12 of fore wmg, which I notice only in these two species, but with one

vein less in the hind wing.

GALASA PALLroALIS, new species.

Straw-color, with a little purplish shading, the lines vague, of the

pale ground, but without distinct defining shades; black dots on the
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veins, especially in cell and central costal lobe and before the bend in

the outer line ; a row of terminal black dots. Hind wing pale, washed

with fuscous outwardly, especially in a streak along submedian fold

and terminal dashes. Expanse, 15 mm.
Type.—Male, No. 16287, U.S.N.M.; Trinidad River, June, 1912

(Busck). Also one male, Porto Bello, April, 1912 (Busck).

GALASA DUBITALIS, new species.

Dark purple-brown, becoming blackish on inner margin; lines

obsolete; scaling a little paler along the submedian fold; terminal

pale line very narrow. Hind wmg fuscous-black, uniform; a pale

line in base of fringe. Expanse, 14 mm.
Type.—Mi\\e, No. 16288, U.S.N.M.; Cabima, May, 1911 (Busck).

Very close to caustalis Hampson, but with dark hind wings. The

female specimens I have referred to that species.

GALASA CAUSTALIS Hampson.

4. Trinidad River, June, 1912 (Busck); La Chorrera, May, 1912

(Busck); Porto Bello, April, 1912 (Busck).

GALASA DILIRIALIS, new species.

Fore wing with the basal space purple-brown, median space pinkish,

thickly irrorate with purple-brown, terminal space smiilar on tornus,

orange at apex and purple-brown next to the outer line; lines whitish,

the inner curved, the outer bent on median vein; a round black

discal dot in center of cell; a row of terminal black dots; fringe

purple-brown. Hind wing fuscous, with terminal black line, the

fringe touched with purple. Expanse, 11 mm.
Type.—Male, No. 16289, U.S.N.M.; Trmidad River, March, 1912

(Busck).

HYALOSTICTA OBLIQUALIS Hampson.

5. Porto Bello, March, 1911 (Busck); Trinidad River, March, 1912

(Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone,

July, 1912 (J. Zetek), August, 1912 (C. P. Crafts).

REPLICIA, new genus.

Palpi porrect, downcurved, extending about twice the length of the

head. Fore wing with veins 2 and 3 rather approximate, from long

before the end of the cell, 4-5 connate, 6 from upper angle of cell, 7-9

stalked, 7 arising before 9, 10 and 11 shortly stalked. Hind wing

with 2 and 3 before the end of the cell, 4-5 stalked, 6 from upper

angle of the cell, 7 anastomosing with 8.

Type of the genus.—Replicia inchoalis, new species.

REPLICIA INCHOALIS, new species.

Fore wing with the costal lobe on basal third, followed by two small

incisions; blackish, shading to purple-brown at apex; a whitish

irregular marking at the end of the cell, touching the incision follow-
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ing the costal lobe, v/here are some yellowish scales. Hind wiiig

fuscous black. Expanse, 13 mm.
Type.—FemaXe, No. 16294, U.S.N.M.; Cabima, May, 1911 (Busck).

ACUTIA XANTIPPE, new species.

Fore wing of normal shape, not sharply acute at apex; straw-yel-

low, thickly irrorate with crimson-brown; costal edge and two lines

of this color, the inner one straight and a little oblique, the outer

slightly flexuous and divergent on inner margin; fringe dark. Hind
wing immaculate straw-yellow. Expanse, 12-13 mm.

Cotypes.—One male, two females, No. 16298, U.S.N.M.; Cabima,
May, 1911 (Busck).

ACUTIA AMBLYTALIS, new species.

Fore wing purplish with slender dark lines defined by pale borders;

inner line straight, oblique, outer indented subcostally and broadly

on submedian; a terminal dark line. Hind wing blackish fuscous

with a pale line at base of fringe. Expanse, 12-14 mm.
Cotypes.—Tvio males, one female, No. 16299, U.S.N.M.; Trinidad

River, September, 1912 (Busck).

ULIOSOMA RHODOESIS, new species.

Venation of U. discoloralis Walker except that vein 7 is stalked

with 8-9. Abdominal tufts and those on tibiae ocherous. Fore wing
yellowish, shaded with rosy; lines yellowish, straight, but a little

indented, bordered with deep rosy toward the center of the wing;

margin rosy shaded; a dark rosy terminal line. Hind wing pale,

with rosy tint at apex and a rosy mesial line, most distinct costally.

Expanse, 9 mm.
Type.—Male, No. 16296, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also another male, Porto Bello, April, 1912 (Busck).

CAPHYS TITANA Schaus.

1. Paraiso, Canal Zone, February 1911 (Busck).

CAPHYS BILINEA Walker.

25. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island,

February, 1912 (Busck); Trinidad River, March and June, 1912,

May, 1911 (Busck) ; Porto Bello, April, 1912 (Busck); Corozal, Canal

Zone, April, 1911 (Busck), November, 1912 (C. P. Crafts); Cabima,

May, 1911 (Busck).

CAPHYS EUSTELECHALIS, new species.

Fore wing with vein 3 stalked with 4-5; 6 stalked with 7-10.

Rosy; fore wing irrorated with fuscous evenly and with two dark

lines, rather near together, parallel above, diverging roundedly above

inner margin. Hind wing rosy, darker outwardly, a gray shade on

the margin. Beneath sordid rosy, hind wing pale on inner margin;

a double dark outer line on costal segment. Expanse, 11 mm.
Type.—Male, No. 16300, U.S.N.M.; Alhajuelo, April, 1911 (Busck).



NO. 2050. LEPIDOPTERA OF THE PANAMA CANAL ZONE—DYAR. 311

CAPHYS SUBSORDIDALIS, new species.

Fore wing with vein 11 shortly anastomosing with 12; hind wing

with the lower angle of the cell long drawn out, 4-5 stalked from its

end. Fore wing dull purple-brown, thickly and finely irrorate over

straw-color; lines straw-color, rather broad, the inner straight, the

outer bent a little above the middle. Hind wing whitish, dusted

with purplish fuscous, especially along the costa and apex. Expanse

22 mm.
Type.—Female, No. 16301, U.S.N.M.; Taboga Island, February,

1912 (Busck).

ACROPTERYX HERBACEALIS Ragonot.

3. Porto Bello, February, 1912 (Busck); La Chorrera, May, 1912

(Busck); Trmidad Kiver, June, 1912 (Busck).

OCOBA, new genus.

Palpi downcurved, reaching four times the length of the head,

smooth, with short rough hairs at the base above. Fore wing with

vein 2 beyond the middle of the cell, 3 before the angle, 4 and 5 sepa-

rate, 6 from the upper angle, 7-9 stalked, 8 absent, 10 and 11 from the

cell, 11 anastomosing with 12. Hind wmg with 2 to 6 as on fore

wing, 7 anastomosmg witlPS.

Type of the genus.—Ocoha melanopJiila, new species.

OCOBA MELANOPHILA, new species.

Fore wing black, shining, with purple reflection, the apex bent

down. Hind wing duller, fuscous along the costa. Expanse, 18 mm.
Tjpe.—Femsle, No. 16304, U.S.N.M.; Cabuna, May, 1911 (Busck).

Also one female, Porto Bello, October, 1912 (G. F. Cleveland).

Greatly resembles Nacliaba nydalis Hampson, but in that species

veins 4-5 are stalked and the palpi of the female are not over half as

long.

STREPTOPALPIA DEERA Druce.

28. Corozal, Canal Zone, AprU, 1912 (Busck), July, 1912 (C. P.

Crafts); Trinidad Kiver, March and June, 1912 (Busck); Cabima,

May, 1911 (Busck); Porto Bello, April and May, 1912 (Busck),

September, 1912 (G. F. Cleveland) ; La Chorrera, May, 1912 (Busck).

NAVITRA LOBATA Schaus.

1. Trinidad River, May, 1911 (Busck).

EONCmS MUNITALIS Lederer.

10. Taboga Island, February, 1912 (Busck); Porto Bello, April,

1912 (Busck); Chiriquicito, April, 1907 (W. Schaus); Tabernilla,

Canal Zone, May, 1907 (Busck); Cabuna, May, 1911 (Busck); Corozal,

Canal Zone, March and May, 1912 (Busck); Trinidad River, June,

1912 (Busck).

BONCHIS GLANYSIS, new species.

Hind wing with veins 4 and 5 stalked. Fore wing purplish brown,

with two approximate, slender, white lines, the inner nearly straight,
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the outer inflexed a little subbasally, both a little stronger on the

costa; a terminal row of black dots. Hind wing dark fuscous.

Expanse 11 mm.
Type.—Fem&le, No. 16302, U.S.N.M.; Porto Bello, April, 1912

(Busck).

PELASGIS GEROMALIS. new species.

Fore wing with vein 10 shortly stalked with 7-9; hind wing with
4-5 stalked. Fore wing dull ocher (faded from olive green?), the

inner line at the middle of the wing, the outer at the outer fourth, the

space between them pinkish gray, powdered with black outwardly;

lines whitish, the inner across an obscure pale spot in the ceU, angled

on median vein and edged with blackish there; outer line gently

curved, covered by black powdermgs except at costa and margin.

Hind wing fuscous shaded, the veins and discal dot darker. Expanse
13 mm.

Type.—Female, No. 16303, U.S.N.M.; Cabuna, May, 1911 (Busck).

MURGISCA DIPLOMMATALIS, new species.

Dark olive; a large white spot m the cell, joining another below,

larger, reaching to vein 1; lines slender, white; inner line crinlded on
costa, running into the spots, appearing below to join the outer line

on the margin; outer line evenly curved, parallel to the margin, form-
ing a dash on costa. Hind wing fuscous, becoming black on the mar-
gm; a small dark discal dot. Expanse, 18-20 mm.

Cotypes.—Three females. No. 16307, U.S.N.M. ; Trinidad Eiver, June,

1912 (Busck); La Chorrera, May, 1912 (Busck.)

SENNIA AURITALIS Hiibner.

14. La Chorrera, May, 1912 (Busck); Corozal, Canal Zone, June
(Busck), and August, 1912 (C. P. Crafts).

SENNIA SUBAURITALIS Ragonot.

1. Cabima, May, 1911 (Busck).

CYCLOPALPIA MONOTONALIS, new species.

Fore wmg pale yellowish with purple irrorations, that segregate

and define rather broad lines of the ground color; inner line near base

and slightly oblique; outer line straight and far from the margin; a

round dot at the end of the cell. Hind wing pale stramineous.

Expanse, 14 mm.
Type.—Male, No. 16310, U.S.N.M.; Taboga Island, February, 1912

(Busck).

PASSELGIS, ne^Ar genus.

Palpi porrect, do^vncurved, three times as long as the head, rostri-

form, the thhd joint with long appressed hairs. Fore wing with

veins 4-5 stalked, 7-10 stalked, 11 from the cell, anastomosing with

12. Hind wing with vein 2 from the ceU, 3 from the end of the long

lower angle, 4-5 stalked, 6 from apex of cell, 7 anastomosing with 8.

Type of the genus.—Passelgis xantJiothricalis, new genus.
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PASSELGIS XANTHOTHRICALIS, new species.

Rufous, a deeper, more crimson tint at apex and purplish along

tlie inner margin; discal dot round, slaty black; lines faint, purple,

remote and far from margin, evenly curved, subparallel to the outer

margin and rather more strongly curved than it. Hind wing straw-

whitish, purple-shaded along the margin and costa. Expanse, 29

mm.
Type.—FemaXe, No. 16308, U.S.N.M.; La Chorrera, May, 1912

(Busck).
CONOTAMBE, ne^w genus.

Palpi porrect, reaching to the end of the large, angular, pointed

frontal cone. Fore wing with veins 4-5 stalked, 6 from the end of

the cell, 7-10 stalked, 11 from the cell, free. Hind wing with 2 and 3

present, 4-5 stalked, 8 from end of the cell, 7 anastomosing with 8.

Legs with the tibiae and tarsi, especially the hind pair, greatly

thickened and flattened.

Type of the genus.— Conotambe paralysisalis , new species.

CONOTAMBE PARALYSISALIS, new species.

Fore wing dark purple-red, the lines darker, very faint and clouded,

hardly legible: outer hne remote from the margin, curved. Hind

wing shaded with black, except a patch between veins 2-5, which is

purple-red, crossed by a mesial faint dark dentate line. Expanse,

34 mm.
T^ype.—Female, No. 16309, U.S.N.M.; Cabima, May, 1911 (Busck).

SulDfamily SCHOKISrOBIIN-.^:.

SIGA PYRONLA Drace.

1. Paraiso, Canal Zone, May, 1911 (Busck).

CACOGRAPmS OSTEOLALIS Lederer.

15. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Trinidad River, June, 1912 (Busck); Corozal, Canal Zone, July (J.

Zetek), August and November, 1912 (C. P. Crafts).

MIDILA CARNELA Druce.

3. Porto Bello, March, 1911 (Busck); La Chorrera, May, 1912

(Busck).
DISMIDILA, new genus.

Proboscis absent: labial palpi ascending, the second joint hairy

below, the third thickened with short hairs, blunt. Fore wing with

veins 8-9 stalked, the rest from the cell. Both wings with a projec-

tion on outer margin at vein 3.

Type of the genus.—Dismidila atoca, new species.

DISMIDILA ATOCA, new species.

Lilacine gray; fore wing with two slender darker irregular lines,

subparallel to the outer margin; costa white centrally, cut by both

lines; a white semihyaline constricted patch in the end of the cell
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and a small one below the reniform, which is brown-ringed and yellow-

centered; a black clouded patch follows; fringe pale, spotted with

dark. Hind wing with two slender outer Hnes, crenulate, close to-

gether and near the margin; a small round discal dot. Expanse,

24 mm.
Type.—Male, No. 16313, U.S.N.:M.; Trinidad River, March, 1912

(Busck).

AUied to Midila halia Druce from Colombia, which has the same
venation as the present species.

HOSITEA BICmCTA Schaus.

1. Trinidad River, June, 1912 (Busck).

RUPELA ALBINELLA Cramer.

24. Porto Bello, May, 1912 (Busck); Cabima, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1912 (Busck);

Corozal, Canal Zone, August, 1913 (C. P. Crafts).

PATISSA PARVIPUNCTALIS Schaus.

10. Cabima, May, 1911 (Busck); Corozal, Canal Zone, July, 1912

(Busck), and November, 1912 (C. P. Crafts).

PATISSA ONmOPHANTA, new species.

Wliite; costa dark brown to near the middle, with three teeth, the

outer giving rise to the inner hne; hnes pale brown; the inner broad,

straight, the outer also broad, gently waved; some pale brown irrora-

tions in terminal space and a large discal spot confluent with the up-

right outer band from costa to beyond tornus; a submarginal half-

band fi-om costa to middle of outer margin. Expanse, 9 mm.
Type.—Hole, No. 16312, U.S.N.M.; Porto Bello, April, 1912

(Busck). Also 2 males, 5 females with locahties, Cabima, May, 1911

(Busck); Corozal, Canal Zone, August and November, 1912 (C. P
Crafts).

CRYPTOSES CHOLOEPI Dyar.

33. Taboga Island, February, 1912 (Busck); Alhajuelo, March,

1912 (Busck); Trinidad River, March, 1912 (Busck); Porto Bello,

March, 1911, May, 1912 (Busck), and September, 1912 (G. F. Cleve-

land); Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, May, 1912 (Busck).

CHALCOELOPSIS, new genus.

Palpi porrect, very short, hardly exceeding the front. Fore wing

with veins 4-5 stalked, 7-10 stalked; hind wing with 4-5 stalked, a

long cross-vein without veins, 6 from apex of cell, 7 anastomosing

with 8. Male antennae lengthily bipectinated, of female, serrate;

spurs of hind tibise moderate, equal.

Type of the genus.— CTialcoelopsis pigrissima, new species.

CHALCOjSlOPSIS PIGRISSIMA, new species.

Fore wing dark brown, coarsely irrorate \\'ith black; an obhque

blackish, slightly bronzy, band arises from middle of iiiner margin to
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cell; outer line double; its inner segment heavy, oblique from costa to

vein 6 near margin, roundedly incurved to vein 2, inclosing an orange

stain, oblique again below, slightly paler filled. Hind wing with a

marginal row of metallic blue and violet spots in a black band, pre-

ceded by a little yellowish, the irrorations forming lines. Expanse,

male, 14 mm.; female, 17 mm.
Cotypes.—Male and female. No. 16311, U.S.N.M.; Trinidad River,

June, 1912 (Busck). Also 46 others, all females, with additional

locahties, La Chorrera, May, 1912 (Busck); Porto Bello, April, 1912

(Busck); Corozal, Canal Zone, August, 1912 (C. P. Crafts).

This would seem to be a CTialcoela or Cataclysta with aborted mouth
parts. Specimens from the Guianas have been labeled by Mr. Schaus

'^Cataclysta perlalis Led.; trilinealis Walk." But I have been unable

to trace these names. The species can not be a Cataclysta on account

of the absence of the tongue.

MACROTHECA PCECILOSTIGMA, new species.

Fore wing sordid luteous, powdered with dull crimson, which forms

a streak on the costa at base and a large patch about tornus, rising

nearly to the cell; a round black discal dot, large or minute. Hind

wing pale fuscous. Expanse, 10 mm.
Cotypes.—Two males, No. 16314, U.S.N.M.; Trinidad River, March,

1912 (Busck); La Chorrera, May, 1912 (Busck).

Sribfamily CR.A.]VIBIN^E:.

CRAMBUS FISSIRADIELLUS Walker.

206. Porto Bello, February, 1911 (Busck); Alliajuelo, April, 1911

(Busck); Paraiso, Canal Zone, April, 1911 (Busck); Cabima, May,

1911 (Busck); La Chorrera, May, 1912 (Busck); Corozal, Canal Zone,

May (Busck), July (J. Zetek), August and November, 1912 (C. P.

Crafts); Taboga Island, June, 1911 (Busck).

CRAMBUS TENUISTRIGATUS Zeller.

3. Trinidad River, March, 1912 (Busck); Arajan, March, 1911

(Busck).

CRAMBUS MERETRICELLA Schaus.

4. Trinidad River, May, 1911, March and September, 1912 (Busck);

La Chorrera, May, 1912 (Busck).

CRAMBUS TACTELLUS, new species.

Near Zeller's figure of immuniellus Zeller,^ but the outer fine is bent

sharply at costa so that the triangular dark patch rests directly above

the general course of the fine and not beyond it; terminal fine slender,

not so heavy; wing pale hlacine gray, about evenly powdered; median

powdery dark line curving around end of cell, obhque below, nearly

complete. Hind wing soiled whitish in the male, fuscous in the

female. Expanse, 11-12 mm.

> Stett. Ent. Zeit., vol. 33, 1872, pi. 2, fig. 6.
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Cotypes.—Three males, two females, No. 16325, U.S.N.M.; La
Chorrera, May, 1912 (Busck); Cabima, May, 1911 (Busck); Paiaiso,

Canal Zone, April, 1911 (Busck).

CRAMBUS RETUSELLUS Schaus.

6. Cabima, May, 1911 (Busck); Trinidad River, September, 1912

(Busck).

Near ZeUer's figure of expansellus ZeUer,^ but without the black

moniliform line sliown in that figure between the double outer hne
and termen. The specimens do not agree absolutely with Schaus's

type of retusellus, but are so close that I do not like to separate them.

Hind wing of male soiled whitish, of female, dark fuscous.

CRAMBUS AGNESIELLA, new species.

Silvery white; fore wing with extra-median fulvous hne, bent at

right angles above the middle; a subcostal fulvous dash from base to

this line ; outer hne double, approaching outer margin below and end-

ing near tornus, curved above; termen stained with fulvous; a ter-

minal black hne, forming spots in the interspaces from submecUan to

vein 4. Hind wing pale gray. Expanse, 9 mm.
Type.—'No. 16327, U.S.N.M. : Trmidad River, March, 1912 (Busck).

CRAMBUS INTANGENS, new species.

Wliite, with faint violaceous tint, coarsely irrorated with brown;

a brown line along costa to beyond middle; median hne obhque to

cell, recurved next to costa, powdery, brown, with an inner duplica-

tion below cell; outer line double, its inner segment powdery and
UTegular, curving a little at costa, where the outer segment is slightly

expanded; terminal line a trace only; fringe metalhc gray. Hind
wing faintly straw-color tinted, w^ithout markings, concolorous in the

two sexes. Expanse, 9-11 mm.
Cotypes.—^Three males, two females, No. 16326, U.S.N.M.; Porto

BeUo, March and April, 1911, and April, 1912 (Busck).

A specimen of this species from Costa Rica, in poor condition, is

labeled C. expansellus Zeller by Mr. Schaus, but I do not think it

can be that species.

CULLADIA EUCOSMELLA, new species.

Palpi wliite, a httle touched with sordid ocher; front and vertex

black-brown. Fore wing silvery wliite; a black-brown patch at base;

a broad band before the middle and broad submarginal band, sending

out a projection to the margin above the middle; a dark terminal

hne; fringe dark. Hind wing blackish, the fringe pale. Expanse,

12 mm.
Type.—Male, No. 16328, U.S.N.M.; Trmidad River, September,

1912 (Busck). Also six others with additional locahties; Cabima,

May, 1911 (Busck); Porto Bello, April, 1912 (Busck); Corozal, Canal

Zone, August, 1912 (C. P. Crafts).

> nor. Ent. Soc. Ross., vol. 13, 1877, pi. 1, fig. 18.
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PTOCHOSTOLA INCANELLUS Zeller.

10. Tabogilla Island, February, 1912 (Busck) ; Corozal, Canal Zone

April and May, 1912 (Busck); Cabima, May, 1911 (Busck); La

Chorrera, May, 1912 (Busck); Trinidad River, May, 1911 and June,

1912 (Busck); Taboga Island, June, 1911 (Busck).

PTOCHOSTOLA PYGMAEUS Zeller.

129. Paraiso, Canal Zone, February, May, and June, 1911 (Busck);

Corozal, Canal Zone, March and May, 1911, May, 1912 (Busck) and

July, 1912 (J. Zetek); Trinidad River, March, 1912, May, 1911 and

June, 1912 (Busck); Alhajuelo, April, 1911 (Busck); Porto Bello,

February, March, April, and May, 1911 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Taboga Island, June, 1911

(Busck).

ARGYRIA NIVALIS Drury.

6. Corozal, Canal Zone, March, 1911 (Busck) and August, 1912

(C. P. Crafts); Cabima, May, 1911 (Busck).

The fringe is entirely dark leaden, not white-tipped as in the north-

ern form. It may be named fimbrialis, new subspecies.

Type.—No. 16321, U.S.N.M.

ARGYRIA TENELLA ZeUer.

1. Trinidad River, March, 1912 (Busck).

ARGYRIA OPPOSITA Zeller.

19. Porto Bello, April and May, 1912 (Busck); Cabima, May, 1911

(Busck); Corozal, Canal Zone, May (Busck), July (J. Zetek) and

November, 1912 (C. P. Crafts); Trinidad River, June, 1912 (Busck).

ARGYRLA PUSILLALIS Hubner.

26. Porto Bello, February and March, 1911 (Busck); Trmidad

River, March, 1912 (Busck); Tabernilla, Canal Zone, May, 1907

(Busck); Corozal, Canal Zone, March, 1911 (Busck), July, August,

and November, 1912 (C. P. Crafts).

All the specimens have the median band continuous across the

wing. The varietal name multifacta is proposed.

TyjJe.—No. 16316, U.S.N.M. (Porto Bello, February, 1911).

ARGYRIA MOLYBDOPLECTA, new species.

Dark gray, the inner area of fore wing broadly shaded with duU

j^eilow nearly up to median vein. Hind wing whitish, shading to

fuscous at margin. In the males the wing is more blunt at apex

than in the females, the markings more distinct and contrasted.

Lines slender, black, edged with wliite very narrowly; inner line

crenulate, with inward angle at vein 1 ; outer line with a sinus below

vein 2 which joins the large reniform, making it part of the sinus; a

row of terminal dark dots. In the female the Unes are slender and

pulverulent, the sinus of outer hue appears occluded. Expanse, 14-24

mm.
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Cotypes.—Male and female, No. 16315, U.S.N.M.; Corozal, Canal

Zone, July and November, 1912 (C. P. Crafts). Also 52 others with

additional data, Cabima, May, 1911 (Busck); Corozal, Canal Zone,

April and May, 1911 (Busck), and July, 1912 (J. Zetek); Porto Bello,

Februar}^, 1911 (Busck); Truiidad River, May, 1911 (Busck).

ARGYRIA ARGYRODIS, new species.

!MarIdngs as in A. croceivitella Walker, but without any yellow

along the inner margin of fore wing; silvery white; vertex of head
and dorsal stripe on thorax golden yellow; fore wing with erect

median band, costal stripe and subapical patch, with obHque spur

3-ellow, stained Avith bro^\^l; termen and fringe of same color. Ex-
panse, 14 mm.

Type.—Female, No. 16317, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also six othei-s from the same place.

ARGYRIA CENTRIFUGENS, new species.

Wliite; front wliite, vertex dark ocher; fore \%'ing silvery white; a

dark brown spot on costa and one on inner margin joined by a slender

Une; costal triangle divided by a white line; a dark termuial line, the

fringe leaden brown. EQnd wing white. Expanse, 14 mm.
Type.—No. 16318, U.S.N.M.; Paraiso, Canal Zone, February, 1911

(Busck). Also two others, Cabima, May, 1911 (Busck).

ARGYRIA XANTHOGUMA, new species.

Palpi white-tipped; front wliite; fore wing with median line slender,

forming costal and marginal dots; costal triangle cut by a wMte line;

terminal line narrow, the fringe dark leaden. Hind wing pale yellow

tinted. Expanse, 14 mm.
Type.—lMe, No. 16319, U.S.N.M.; La ChoiTera, May, 1912

(Busck). Also tliree others from the same place.

UBIDA THYONELLA Schaus.

Platytes thy nella Schaus, Ann. Mag. Nat. Hist. (8), vol. 11, 1913, p. 239.

1. Chiriqui, May, 1907 (W. Schaus).

The specimen is smaller than the type and in better condition. I

thuik it is conspecific.

UBIDA CRETACEIPARS, new species.

Chalky white, the margin dull ocher; vems lined with dark brown,

an oblique line from near middle of inner margin curving around

ceU to costa, with a broad shade from its loop to apex, cut by black

veins; discal dot roimd, black; a terminal row of black dots. Hind
wing white, immarked. Expanse, 15 mm.

Typ^.—Female, No. 16329, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also another female from the same place.

UBIDA MONODISA, new species.

Chalky white, the veins narrowly dark brown, the interspaces

largely filled with, dull ocher rays, broadest in the cell and in a broad

shade beyond; a white ray dividing the cell to the round black discal
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dot; costa on outer half with three faint oblique shades; ternnnal

dots black, small. Ilind wing white, veins and apex a httle touched

with sordid. Expanse, 23 mm.
Type.—No. 16330, U.S.N.M.; La Chorrera, May, 1912 (Busck).

Also another female from the same place.

UBIDA NEOGYN^CELLA, new species.

Ground color white, veins and interspaces Hned with creamy-

brown, a double border around cell, the discal ray double; an oblique

costal line before apex bounds a narrow white subterminal Une, at

wliich all the Unings end; termen creamy brown with a row of black

terminal dots with white speclvs before them; fringe with brown
interline. Hind wing whitish, becoming sorcUd outwardly and

toward costa, defining a white subterminal Hne, beyond which are

traces of black terminal dots in the gray termen, repeating imper-

fectly the marking of fore wing. Expanse, male, 18 mm.; female,

21 mm.
Cotypes.—U&le and female, No. 16331, U.S.N.M.; Porto Bello,

April and May, 1912 (Busck). Also five males, two females, with

additional locahties, Trinidad River, September, 1912 (Busck);

Corozal, Canal Zone, April, 1911 (Busck).

The tongue is present, but very weak, so I place the species in

Uhida rather than in Platytes (Argyria). Male antennae simple,

flattened; female frenulum a single strong spine as in the male.

DIATRiEA SACCHARALIS Fabricius, form TABERNELLA Dyar.

69. Trinidad River, March and June, 1912 (Busck); Alhajuelo,

April, 1911 (Busck); La Chorrera, May, 1912 (Busck), Porto Bello,

May, 1911 (Busck); Corozal, Canal Zone, June (Busck); July and
August, 1912 (C. P. Crafts).

DIATR^A LINEOLATA Walker.

33. Cabuna, May, 1911 (Busck); Porto Bello, May, 1911 (Busck);

La Chorrera, May, 1912 (Busck) ; Trinidad River, June, 1912 (Busck)

;

Corozal, Canal Zone, June, 1912 (Busck), July, 1912 (J. Zetek).

DIATR^A GAGA, new species.

Fore wing straw-color, the veins lined in blackish, interlines brown;

discal dot black, round, prominent; two outer lines subparailel,

oblique, rounded off above; terminal dots compressed, subconfluent.

Hind wing white. Expanse, 15-17 mm.
• Cotypes.—Male and female, No. 16323, U.S.N.M.; Corozal, Canal

Zone, June, 1912 (C. P. Crafts). Also 11 others with additional data,

April, 1911 (Busck), July, 1912 (J. Zetek), and August, 1912 (C. P.

Crafts).

DIATRffiA SOLIPSA, new species.

Wings narrower and more pointed at the apex than in gaga; mark-

mgs similar, the vem-lines and interlines indistinct; discal dot small.

Expanse, 12-15 mm.
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Cotypes.—MsL\e and female, No. 16324, U.S.N .M.; Porto Bello,

February, 1911 (Biisck); Trinidad River, May, 1911(Busck). Also

seven others, Corozal, Canal Zone, April, 1911, May and June, 1912

(Busck), November, 1912 (C. P. Crafts).

Very much like gaga, but whereas gaga looks like a minute lineolata,

the present species resembles a minute saccharalis.

lESTA CANCELLALIS, new species.

Palo straw color, the two lines faint, powdery, approximate,

slightly oblique; discal dot round, prominent; terminal dots dis-

tinct; a brown shade on costa at base and a patch at apex. Hind
wing nearly white, unmarked. Expanse, 11 mm.

Type.—Male, No. 16322, U.S.N.M.; Corozal, Canal Zone, May,
1911 (Busck). Also 13 others with the same data except one, July,

1912 (J. Zetek); Paraiso, Canal Zone, January, 1911 (Busck).

DORATOPERAS ATROSPARSELLUS Walker.

5. Alhajuelo, April, 1911 (Busck); Porto Bello, April, 1912 (Busck).

ERUPA INCOLORALIS, new species.

Fore wing pale lilacine straw-color with a few dark specks that form

indistinctly a subterminal line. Hind wing pale straw-color. Ex-
panse, 43 mm.

Type.—Female, No. 16320, U.vS.N.M.; Trmidad River, March, 1912

(Busck).

Allied to E. evanidella Schaus.

Subfamily SCOFARIIT>rjE:.

SCOPARIA PUSILLA, new species.

Fore wmg light gray powdered with black; inner line very oblique,

straight, pale withm, dark-powdered without; discal mark an agglom-

eration of dark scales in two opposed cusps ; outer line with central

outcurve, whitish, dark-powdered within; a row of terminal black

dots. Hind wing sordid milky whitish. Expanse, 11 mm.
Type.—Female, No. 16334, U.S.N.M.; Cabuna. May, 1911 (Busck).

Also 11 males and 62 females that I take to be the same species (all in

poor condition) with additional localities, Alhajuelo, April, 1911

(Busck); Trinidad River, June, 1912 (Busck); Tabernilla, Canal

Zone, May, 1907 (Busck); Corozal, Canal Zone, April, 1911 (Busck),

August, 1912 (C. P. Crafts); Paraiso, Canal Zone, January, 1911

(Busck); La Chorrera, May, 1912 (Busck); Porto Bello, March, 1911,

and February, 1912 (Busck); Taboga Island, June, 1911 (Busck).

Subfamily FYRALIN-^E.
PYRALIS MANIHOTALIS Guenree.

1. Paraiso, Canal Zone, January, 1911 (Busck).

TEGULIFERA RESECTALIS Lederer.

30. Alhajuelo, April, 1911 (Busck); Porto Bello, April, 1912

(Busck); Corozal, Canal Zone, April, 1911 (Busck), August and
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November, 1912 (C. P. Crafts) ; Taboga Island, February, 1912, and
June, 1911 (Busck); Cabima, May, 1911 (Busck); La Chorrera, May,
1912 (Busck); Trinidad River, September, 1912 (Busck); Chiri-

quicito C^V. Schaus).

Varies in color and distinctness of markings. I make Pyralis nigra-

functa Kaye to be the same species. Mr. Schaus separated Costa

Rican specimens under the two names. His nigra'puncta consisted of

two males, small and brightly marked as usual. His resectalis, a male

and a female; the male, I take to be a species of Herculia; the female

is large and dark, but fits well with the males marked nigrapuncta.

The Costa Rican series runs strongly marked. The Panama one runs

about like a series from Venezuela before me, that is rather con-

trastingly marked, more so than the Guiana series.

Subfamily EN"I30TRICIIII3SrJE.

TABOGA, nevsT genus.

Fore wing with veins 2 and 3 from before the angle of the cell, 4, 5

separate, 6 below the upper angle, 7-9 stalked, 8 and 9 coincident, 10

and 11 on the cell. Hind wing with vein 2 long before the angle of

the cell, 3 before the angle, 4-5 stalked, 6 stalked with 7-8 which

anastomose strongly. Labial palpi upturned nearly to vertex,

smooth, terete; maxillary palpi very distinct, similar to the labial ones

in shape and color, only smaher.

Type of the genus.— Tahoga inis, new species.

TABOGA INIS, new species.

Fore wing dark gray, blackish powdered; lines whitish, the inner

bent on submedian, else straight and followed by a little denser

powdering; median line shown only below the cell, bent at right

angles on submedian and vein 1 ; discal spot black, placed far out at

the outer fourth of the wing on account of the very long cell ; outer

line far out, strongly and shortly excurved over end of cell ; terminal

line black, minutely broken. Hind wing impure whitish, the termen
fuscous narrowly. Expanse, 13 mm.

Type.—Male, No. 16363, U.S.N.M.; Taboga Island, February, 1912

(Busck). Also eight others, six from the same place and date, one
Porto Bello, March, 1911 (Busck), and one. La Chorrera, April, 1912

(Busck).
Subfamily IGFIP^SCHIIjSr^^F:.

ARNATULA CIRCUMLUCENS, new species.

Base of fore wing olive gray; a quadrate patch of the same color on
the costa surrounded by white, which extends narrowly to the inner

margin at the place of the inner line; wing olive gray beyond, shading
to violacious toward tornus, lighter on the middle of the outer margin,

where a series of black dashes are revealed. Hind wing fuscous with

34843°—Proc.N.M.vol.47—14 21
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dark veins and a light line in the base of the fringe. Expanse, male,

13 mm.; female, 15 mm.
Cotypes.—lMe and female. No. 16335, U.S.N.M.; Porto Bello,

October, 1912 (G. F. Cleveland). Also four females from the same

place with additional data, April and May (Busck) and December,

1912 (G. F. Cleveland).

Two males and two females are before me from French Guiana

(W. Schaus).

ARNATTILA COLORATA, new species.

Gray, stained with luteous before the inner and beyond the outer

lines; basal space dark gray without bordering line; a black dot in

cell; inner line at middle of wing, dark gray, bent outward below

median vein; outer line similar, excurved above middle and slightly

denticulate; a whitish mark on costa beyond it, formmg a faint border

below; terminal dots black. Hind wing soiled whitish, fuscous at

apex. Expanse, 16 mm.
Typ^.—Female, No. 16336, U.S.N.M.; Trinidad River, March, 1912

(Busck).

ARNATULA SUBFLAVTOA, new species.

Fore wing olive gray; a white ray through the middle from base,

nearly touching the outer line; a similar white line on the iimer

margin; outer line curved, white, parallel to and near the outer

margin; a darker spot at end of cell and at base of inner margin.

Hind wing orange-yellow with narrow gray border. Expanse, 17 mm.
Type.—Msile, No. 16337, U.S.N.M.; Trinidad River, March, 1912

(Busck). Also one male, Cabnna, May, 1911 (Busck).
^

TIOGA FOVEALIS Hampson.

1. Corozal, Canal Zone, June, 1912 (Busck).

TIOGA TERSILLA, new species.

Small; grayish white; fore wing with black at the base; inner line

white, curved to vein 1, then straight, with black shades on both

sides; median space with a brown shade and black UTorations out-

wardly; outer line white, denticulate, outbent in a blunt point a

little above the middle, edged within by a black dotted Hne ; terminal

space clouded with brownish below, ^vith black at apex; a terminal

row of black dots. Hind wing whitish, with fuscous veins and mar-

gin. Expanse, 10 mm.
Type.—Mele, No. 16342, U.S.N.M.; La Chorrera, May, 1912 (Busck).

POCOCERA ATRAMENTALIS Lederer.

25. Paraiso, Canal Zone, January and February, 1911 (Busck);

Porto Bello, February and March, 1911, April and May, 1912 (Busck)

;

La Chorrera, April and May, 1912 (Busck); Corozal, Canal Zone,

April and May, 1912 (Busck).

POCOCERA BASIGERA, new species.

Fore wing with the basal space broad, black; inner line pale,

straight, upright bounded outwardly by a fine dark line; rest of the
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wing sordid yellowish, clouded with brownish over tornus and black

at apex; outer line vague, pale, denticulate, exserted above middle;

terminal dots nearly confluent. Hind wing fuscous-black, pale at

base. Fringes pale on both wings. Expanse, 16 mm.
Type.—Female, No. 16338, U.S.N.M.; La Chorrera, May, 1912

(Busck).

POCOCERA ADOLESCENS, new species.

Fore wing greenish gray, the costa dark centrally; a blackish tri-

angular mark at base of inner margin, origin of vein 2 and round arc

in cell; inner line oblique, of the pale ground, shghtly irregular;

outer line whitish, dentate, excurved above, relieved in the dark

outer ground, which shades to violaceous gray at apex. Hind wing

dark fuscous. Palpi of male very long, recurved over the thorax,

conceaHng a hair-pencil; no process on antenna.

Cotypes.—Uale and female, No. 16339, U.S.N.M.; Porto Bello,

May, 1912 (Busck).

POCOCERA CAPNODON, new species.

Dark gray, irrorate, the lines of hghter ground color; fore wing

blackish at base on inner margin; outer hue bent outward on sub-

median, broad, edged by dark narrow lines, not waved; a luteous

gray patch bounded by vein 2, segment of the obsolete median line,

outer line and inner margin; discal venules dark-hned in the male;

outer hne pale, shghtly excurved in the upper portion, edged by
dotted denticulate dark Hues; terminal space shaded with blacldsh;

terminal black hne of nearly joined dots. Hind wing dark fuscous,

hghter between the veins in the male. Expanse, 14 mm.
Cotypes.—Two males, one female, No. 16340, U.S.N.M.; Porto

Bello, April, 1912 (Busck); Trinidad River, March, 1912 (Busck).

POCOCERA SPH^ROPHORA, new species.

Wmgs long and narrov/; fore wing fuscous shaded over luteous,

which appears mesially; base dark to the inner Hne, which is black,

of thi'ee arcs, each inclosing a black tufted spot, of which the center

one is large; a black waved shade beyond the middle; outer line

close to the margin, black witliin, pale without, denticulate, oblique

above; terminal space dark. Hind wing blackish fuscous, subtrans-

lucent between the veins. Expanse, 26 mm.
Type.—Female, No. 16341, U.S.N.M.; TaberniUa, Canal Zone,

May, 1907 (Busck).

MACALLA THYRSISALIS Walker.

2. Porto Bello, March, 1911 (Busck).

MACALLA NIVEORUFA Hampson.

5. Corozal, Canal Zone, April, 1911 (Busck); Cabima, May, 1911

(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June
and September, 1912 (Busck).

LEPIDOGMA VIOLESCENS, new species.

Violaceous gray vnth. sparse black irrorations; a black mark at

base of inner margin ; inner line near the middle of the wing, shghtly
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curved, pale with dark inner edge; outer line distinct, narrow, white

with black powdering on the inner edge, broadly excurved above;

a black curved shade at apex. Hind wing fuscous, blackish out-

wardly; a paler line in base of fringe. Expanse, 16 mm.
Type.—Fcmah, No. 16343, U.S.N.M.; Tabernilla, Canal Zone,

May, 1907 (Busck).

STERICTA SCOPIPES Felder.

2. Trinidad Kivcr, March, 1912 (Busck); Cabima, May, 1911

(Busck).

JOCARA SUBCURVALIS Schaus.

1. Porto Bello, May, 1912 (Busck).

CHLOROPASCfflA CANITIES Schaus.

1. Cabima, May, 1911 (Busck).

GENOPASCHIA, ne^A;- genus.

Palpi porrect, short, downcurvcd and hairy below in the male,

exceedmg the front, twice as long as the head, smooth, the second

joint somewhat thickened with scales above. Fore wing with veins

2, 3 before the end of the cell, 4-5 stalked, 6 from apex to cell, 7-10

stalked, 11 on the cell. Hind wing with vein 2 long before the end

of the ceU, 3 shortly stalked with 4-5 (3 from the end of the cell in

the female), 6 from the apex of the cell, 7 anastomosing with 8.

Type of the genus.—GenopascMa protomis, new species.

GENOPASCHIA PROTOMIS, new species.

Fore wing gray, shaded with blackish; inner hne white, straight;

inwardly obhquc, followed by a round black dot in the end of the cell;

outer hne white, near the margin, excurved above the middle; outer

half of median space and terminal space darkly shaded. Hind wing

soiled whitish in the male, fuscous in the female. Expanse, male,

11 mm.; female, 14 mm.
Cotypes.—Male and female. No. 16348, U.S.N.M.; male, Porto

Bello, February, 1912 (Busck); female, Trinidad River, March, 1912

(Busck).

POCOPASCHIA, ne^w genus.

Palpi short, in the male upturned to the middle of the front, the

third joint clawhke, in the female porrect, shortly exceeding the

front. Fore wing with vein 2 near the middle of the cell, 3 before

the end, 4-5 shortly stalked, 6 from the apex of the ceU, 7-10 stalked,

11 on the cell. Hind wing with 2, 3 from the cell, 4-5 long-stalked,

6 from the apex of cell, 7 anastomosing with 8.

Type of the genus.—Jocara noctuina Schaus.^

a}. Fore wing with vein 7 arising beyond vein 9.

V. Hind wing with vein Sfrom end of cell.

1 Ann. Mag. Nat. Hist. (8), vol. 9, 1912, p. 662.
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POCOPASCHIA NOCTUINA Schaus.

8. Cabinia, May, 1911 (Busck); Trinidad River, March and June,

1912 (Busck).
&^. Hind wing with vein 3 stalked with 4 and 5.

POCOPASCHIA BELLANGULA, new species.

Fore wing purple-brown, shading to gray on outer fourth; base

deep purple-brown, bounded by a white line that runs obHquely from

costa to vein 1 and is there bent at right angles ; median space reddish

purple, shading outward to gi'ay; outer line very near the margin,

white, denticulate, retreating at apex, which is blackish purple.

Hind wing blacldsh fuscous. Expanse, 17 mm.
Type.—Male, No. 16344, U.S.N.M.; Trinidad River, March, 1912

(Busck).

a^. Fore wing with vein 7 arising before vein 9.

POCOPASCHIA ACCELERANS, new species.

Fore wing densely black-irrorate over pale ocher tinted ground;

basal area velvety black, bounded by a narrow curved whitish inner

line; a small rounded discal dot; outer line pale, incurved at sub-

costa and submedian, outcurved close to margin between; a round

black patch in the incurve below apex; a terminal broken black line.

Hmd wing ocher tinted, mth narrow terminal fuscous shade-line.

Expanse, 24-26 mm.
Cotijpes.—Two males, No. 16345, U.S.N.M.; Trinidad River,

March, 1912.

STKNOPASCHIA, new genus.

Palpi porrect, short, curved in the male, exceeding the front, twice

as long as the head in the female and hairy below. Maxillary palpi

with a triangular tuft of scales. Fore wing with veins 2 and 3 from

the cell, 4 and 5 separate, 6 below apex of cell, 7-9 stalked, 8 absent,

10 and 11 on the cell, free. Hind wing with vein 2 from the cell, 3

and 5 separate, 4 absent, 6 from apex of cell, 7 anastomosing with 8.

Type of the genus.—StenopascMa tricliopteris, new species.

STENOPASCHIA TRICHOPTERIS. new species.

Fore whig oHve gi'een (faded to ocher) ; a black band along the basal

half of the costa, joining a tufted black spot in the cell; a patch below

in submedian space, further out in the male than in the female; a

small dot at the end of the cell; outer line of black scales, excurved

above, more or less broken and containing a few silvery scales.

Hind wing fuscous, dark in the female, lighter between the veins in

the male. Expanse, male, 15 mm.; female, 19 mm.
Cotijpes.—Mole and two females, No. 16346, U.S.N.M.; Taboga

Island, June, 1911, male (Busck) ; Trinidad River, June, 1912, females

(Busck).
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GLOSSOPASCHIA, ne^A^ genus.

Labial palpi smooth, upturned, the second joint reaching vertex,

the tliii'd slender, long. Maxillary palpi small, scaly. Tongue pro-

jecting about twice the length of the head, downcurved, completely

scaled, the scales forming a long fringe beneath. Fore wing with

vein 2 from the cell, 3 from the end, 4-5 stalked, 6 from the apex of

cell, 7-9 stalked, 10 and 11 on the ceU, free. Hind wing with vein

2 from the cell, 3 and 5 from its end, 4 absent, 6 from the apex of

cell, 7 anastomosing with 8.

Type of the genus.—GlossopascJiia csenoses, new species.

GLOSSOPASCHIA CSENOSES, new species.

Fore wing narrow, light gray with scattered black irrorations; a

black tufted spot below the middle of the cell; a little dot at end;

outer line near the margin, dotted, black, slightly outcurved; termen
dark-shaded; terminal dots black. Hind wdng soiled white with

fuscous veins and margin. Expanse, 15-19 mm.
Cotypes.—Two females. No. 16347, U.S.N.M.; La Chorrera, May,

1912 (Busck); Cabima, May, 1911 (Busck).

SulDfamily FH^CITINJE.
MYELOIS TRANSITELLA Walker.

24. Trinidad River, March and June, 1912 (Busck); Alajuelo,

April, 1911 (Busck) ; Panama City, April, 1911 (Busck) ; Cabima, May,
1911 (Busck); Taboga Island, June, 1911 (Busck); Porto Bello, April.

(Busck) and December, 1912 (G. F. Cleveland).

The larva feeds in the dry cacao pods. None of the specimens

agree with Ragonot's definition in having vein 8 of hind wing free.

Guiana specimens are the same, and of three before me from Grenada,

British West Indies, only one agrees with Ragonot's character, the

two having veins 7 and 8 anastomosing nearly to apex. I have no
specimens from Haiti, the type locality, but believe the character

to be valueless, as the specimens all agree otherwise.

MYELOIS DECOLOR Zeller.

2. Porto Bello, April (Busck) and December, 1912 (G. F. Cleve-

land).

MYELOIS POMBRA, new species.

Pale gray, the veins and discal cross-vein Imed in pale fuscous;

lines whitish, rather broad but not contrasted, the inner one far out

and straight across the wing, the outer one bent on the stalk of veins

4-5; no terminal dots; fringe pale. Hind wing translucent pale gray,

paler at base. Expanse, 17 mm.
Type.—Male, No. 16365, U.S.N.M.; Cabima, May, 1911 (Busck).

MYELOIS EUZOPHERELLA, new species.

Fore wing with veins 4-5 stalked, 10 stalked; hind wing with 3-5

stalked; gray, a little mixed with reddish; lines distmct, pale, with
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dark edges, far out, parallel and nearly straight; a circle of black

blotches about the discal spot; veins with broken black streaks, ter-

minal dots present, small. Hind wing subtranslucent, pale fuscous,

the vems, costa, and margin darker. Expanse, male, 18 mm.;

female, 22 mm.
Cotypes.—Male and female. No. 16367, U.S.N.M.; Cabima, May,

1911 (Busck) ; Trinidad River, June, 1912 (Busck). Also nine others

with additional localities, Corozal, Canal Zone, May, 1912 (Busck);

Tabernilla, Canal Zone, May, 1907 (Busck).

FUNDELLA PELLUCENS Zeller..

2. Cabima, May, 1911 (Busck); La Oiorrera, May, 1912 (Busck).

DIFUNDELLA, new genus.

Fore wing with veins 2-3 curved, parallel, rather near the end of

the cell, 4-5 approximate at base, 6 below apex of cell, curved at

base, 8-9 stalked, 10 and 11 on the cell. Hind wing with. 2 rather

near the end of the cell, 3 approximated to the stalk of 4-5, which is

very long, 6 from the apex of the cell, 7 anastomosing with 8. Labial

palpi upturned to vertex; smooth; maxillary palpi stout-filiform.

Male antennae simple, not curved at base, not ciliate.

Type of the genus.—Difwndella corynophora, new species.

DIFUNDELLA CORYNOPHORA, new species.

Fore wing dull black in the basal space and upper half of median

space, with short black rays on the discal venules; rest of wing brown

with red irrorations; inner line oblique, straight, red-centered; discal

mark reniform, reddish, pale; outer line red-centered, irregular and a

little excurved over discal venules, followed by blacldsh above;

termen slightly purphsh. Hind wing blackish, translucent, in the

male beneath with a brown tuft on discal vein in cell and a large one

on submedian below it; inner margin gi-ooved and hairy. Expanse,

15 mm.
Type.—Male, No. 16377, U.S.N.M.; La Chorrera, May, 1912

(Busck).
ANYPSIPYLA, new genus.

Fore wing with veins 2, 3 close to angle of cell, 4-5 long-stalked,

6 below angle of cell, straight, 8-9 stalked, 10 and 11 on the cell.

Hind wing with vein 2 before the angle of the cell, 3-5 stalked, all the

veins firmly united, 6 from apex of cell, 7-8 long-anastomosing.

Labial palpi upturned above vertex; maxillary palpi filiform, slightly

dilated with scales; antennae of male simple, ciliate.

Type of the genus.—Anypsipyla univitella, new species.

ANYPSIPYLA UNIVITELLA, new species.

Fore wing dark gray; a broad wliite band through the cell, touch-

ing the costa for a space beyond the base and at its termination;

base rather broadly dark gray; two small black dots and a dash at
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the end of the cell; terminal dots black, nearly confluent; a narrow
black line along siibmedian fold. Hind wing whitish, translucent,

the veins and termen dark. Expanse, 22 mm.
Type.—Femiile, No. 16368, U.S.N.M.; Corozal, Canal Zone, No-

vember, 1912 (C. P. Crafts). Also one male and two females with
additional data, April, 1912 (Busck) and additional locahty, Porto
Bello, May, 1912 (Busck).

DRESCOMA, new genus.

Fore wing with veins 2, 3 before angle of cell, 4, 5 separate, 6 below
upper angle of cell, 8-9 stalked, 10, 11 on the cell. Hind wing with
2 before the angle, median vein bifid, 4-5 stalked, cell short the cross-

vein not opposite 3, 6 at apex of cell, 7 and 8 separate, parallel.

Labial palpi upturned to vertex; maxillary palpi thickly fiUform,

bent inward; male antennse simple, very sUghtly thickened at base.

Hind wing with modifications beneath in the male; tip of abdomen
with dense- black tufts.

TyjM of the genus.—Drescoma cyrdipsa, new species.

DRESCOMA SORAELLA Druce.

Homceosoma soraella Druce, Biol. Cent.-Amer., Lep, Het., vol. 2, 1899, p. 565.

5. Trinidad Kiver, March, 1912 (Busck); Corozal, Canal Zone,
May, 1912 (Busck) and November, 1912 (C. P. Crafts); Porto Bello,

October, 1912 (G. F. Cleveland).

Druce's characterization is insufficient to distinguish between the

three species before me, consequently I adopt Schaus's identification

of soraella in Costa Rican specimens, the male with a raised shining

black disk in the cell of hind wing below, adjoined by a hair tuft.

The specimens have very dark hind wings and do not agree well with
Druce's figure (Plate 101, fig. 28), which comes nearer to cinilixa. I

therefore suggest the alternative name drucella for this form.
Type.—Male, No. 16373, U.S.N.M.; Porto Bello, October, 1912

(G. F. Cleveland).

DRESCOMA CYRDIPSA, new species.

Markmgs as in D. drucella Dyar and Megarthria peterseni Zeller,

rather larger than the former, smaller than the latter; distinguished

only by the male secondary character, an impressed pale fovea on
costa of hmd wing below, bending the veins into the cell, and followed

basally by a notched area of black scales. Expanse, 16 mm.
Type.—MslQ, No. 16374, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also five males and eight females, the latter presumably
of this species, with additional localities, Trinidad River, March and
June, 1912 (Busck); Porto Bello, May (Busck) and October, 1912
(G.F.Cleveland); Cabhna, May, 1911 (Busck); Corozal, Canal Zone,

February, 1911 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck).
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DRESCOMA CINILIXA, new species.

Markings essentially as in the preceding; fore wing narrower, the

outer Ime further out and more excurved below; dark bar crossing

the white costal space slender and indistinct. Hind wing whitish,

fuscous only on margin and costa. Expanse, 16 mm. Male with

small oblique black mark on costa below, the costa slightly indented;

streaks of rusty scales along subcosta and veui 7 well toward apex and

a short one on discal fold in the cell; a row of black scales along the

base of mner margin.

Type.—Msile, No. 16375, U.S.N.M.; La Chorrera, May, 1912

(Busck).
ZAMAGIRIA, new genus.

Fore wing with veins 2, 3 before the angle of the cell, 4-5 closely

approximated on basal third, 6 from the apex of the cell, 8-9 long

stalked, 10 and 11 on the cell. Hmd wmg with vein 2 before the

angle of the cell, 3 from the angle, 4-5 stalked for over half their

length; median nervure bifid (in Ragonot's sense), cell short, the

cross-vein not opposite vein 3. Maxillary palpi of the male with

two long tufts, furcate on a slender stem. Labial palpi upturned

above vertex, thick, hollowed, the third joint short, acicular. An-

tennae pubescent; a hollow at base filled with scales.

Type of the genus.—Zamagiria dixolopJiella, new species.

ZAMAGIRIA DIXOLOPHELLA, new species.

Dark gray, the lines indistinct ; basal space lighter gray below the

costa, lightest next the inner Ime; a broad salmon reddish area,

except on costa, edged by a luie of black scales withm, by a whitish

line without, which is dentate on vein 1 ; outer line a pale shade close

to the margin, bordered by black marks on the veins within. Hind

wing translucent pale fuscous, the veins and termen darker. Ex-

panse, 21 mm. The two long tufts on the maxillary palpi are dark

pmk and reach back on the fore wing in the specimen.

Type.—Male, No. 16376, U.S.N.M.; Corozal, Canal Zone, Novem-

ber, 1912 (C. P. Crafts).

CABIMA, new genus.

Fore wing with veins 2, 3 before the end of the cell, 4-5 closely

approxunated to their basal thirds or stalked, 6 below apex of cell,

8-9 stalked, 10 and 11 from the cell, 10 runnmg close to the stalk of

8-9. Hmd wing with the cell long, vein 2 near the middle, 3 from the

lower angle, joming the cross-vem narrowly, 4-5 long-stalked, 6 from

apex of cell, 7 anastomosing with 8 nearly to apex. Labial palpi

slender, oblique, straight, the third joint long and distinct; maxillary

palpi small, filiform. Antennae of male ciliate, a deep sinus at base

of flagellum with a small tooth of scales, not filling the sinus, but

making it into a notch.
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Type of the genus.— Cabima dosia, new species.

Near Ilypsipyla Ragonot, but differing in the palpi and male an-

tenna".

CABIMA DOSIA, new species.

Light gray, shading to red-brown on the inner half of whig; veins

with many black streaks; inner line a vague cloud; outer line of dots

on the veins, followed by whitish, angled at the veins 4-5; terminal

dots black. Hind wing soiled white in the male, shaded with fuscous

on costa and margin in the female, translucent. Expanse, male, 25

mm.; female, 31 mm.
Cotypes.—yi^le and female. No. 16369, U.S.N.M.; Cabima, May,

1911 (Busck). xilso seven others from the same place.

CABIMA DECURRENS, new species.

Luteous gray, the veins streaked with black, forming nearly a band
from vein 1 to inner margm, close streaked costally; the streaks are

cut across the discal venules for the outer line. Hind wing pellucid

white, gray on costa and termen; fringe pale gray. Expanse, 24 mm.
Type.—lisle, No. 16370, U.S.N.M.; Trinidad River, March, 1912.

(Busck). Also one male from the same place, tliree females from La
Chorrera, May, 1912 (Busck), and one from Corozal, Canal Zone,

March, 1912 (Busck).

The notch in the antennse is smaller than in dosla and involving

fewer joints.

CABIMA HOPLIDICE, new species.

Dark gray with traces of purplish veins, the costa streaked with

black; a small discal mark; outer line indicated by a row of dots.

Hind wing semitranslucent smoky blackish, darker on the costa.

Expanse, 26 mm.
Typ€.—Ma\Q, No. 16371, U.S.N.M.; Porto Bello, AprH, 1912

(Busck).

HYPSIPYLA MURISCIS, new species.

Fore wing white on costal half, shading to purplish gray on the inner

half; a blackish spot near base of costa and another on inner margin;

inner line blackish, bent at an angle on median vein, its termmation

opposite its inception; two black discal dots; discal venules streaked

with black; outer Ime double and black on upper third, whitish and

without borders below, bent out a little at veins 4-5; a row of terminal

black dots. Hind wing whitish, translucent, the costa and termen

gra5^ Expanse, 24 mm.
Type.—'Male, No. 16367, U.S.N.M.; Cabima, May, 1911 (Busck).

CHORRERA, new genus.

Fore wing with veins 2 to 5 separate, 6 below end of cell, 8-9

stalked, 10 and 11 on the cell. Hind wing with 2 before the end of

the cell, 3 closely approximated to 4-5 at base, 4-5 stalked; cell

rather long, reachmg to the middle of the wing; 6 from the apex of
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the cell, 8 close to 7 for a long distance, not anastomosing. Palpi

slender, upturned. Antennae of male with a small but rather long

tuft of scales in a shallow sinus at base.

Type of the genus.— Chorrera idiotes, new species.

CHORRERA IDIOTES, new species.

Dark gray with slightly luteous underground, iiTorated with

black, somewhat transversely; general effect dark; Imcs inconspic-

uous, the inner far from the base, pale, with black outer edge, a

little oblique, denatate in the cell and on submedian; outer line near

the margm, its mner black edge only distinct, mdented subcostally,

followed by black; a black terminal line. Hind wmg pure white,

translucent; costa narrowly dark fuscous. Expanse, male, 14 mm.;

female, 17 mm.
Coty2)es.—Usi\e and female, No. 16378, U.S.N.M.; La Chorrera,

May, 1912 (Busck). Also 11 others from the same place.

ORCYTOMETOPIA FOSSULATELLA Ragonot.

5. Corozal, Canal Zone, April, 1912 (Busck); Cabima, May, 1911

(Busck); La Choreira, May, 1912 (Busck); Porto Bello, October,

1912 (G. F. Cleveland).

ORYCTOMETOPIA CLEVELANDELLA, new species.

Fore wmg rosy gray on the inner half, the costa broadly white;

base dark; inner Ime oblique, broken into dots, dull crimson across

the white, gray below; discal dot double, dull crimson; outer line

near the margm, nearly straight, wliitish, edged with dull crimson

within across the white, gray below; termen tmged with crimson; a

dark shaded termmal Ime. Hind wing translucent whitish in the

male, darker in the female, the vems strongly dark-lined and the

folds slightly lined; a double dark fuscous terminal line; fringe dark.

Expanse, male, 16 mm.; female, 17 mm.
6%pes.—Male and female. No. 16372, U.S.N.M.; Porto BeUo,

December, 1912 (G. F. Cleveland). Also two dwarfed females,

Tabogilla Island, February, 1912, marked "leaf-roller on tree at

seashore." (Busck).

ACROBASIS CRASSISQUAMELLA Hampson.

3. Porto Bello, April, 1912 (Busck); Corozal, Canal Zone, July,

1912 (J. Zetek).

ACROBASIS (?) JOCARELLA Schaus.

1. Porto Bello, December, 1912 (G. F. Cleveland).

I do not think this species belongs to Acrobasis, but as the specimen

is a female it can not be positively placed.

DASYPYGA QUERNA, new species.

Fore wmg gray; basal space faintly tinged with reddish; imier line

straight, oblique, composed of a row of black dots; discal dot powdery,

followed by a cloud below; outer line of black dots in famt whitish,

bent at vein 5 and a little incurved above; costal region powdered
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with black ; terminal black dots distinct. Hind wing pale, translucent

;

veins, costa, terminal line and a line in fringe fuscous. Expanse, 1 1 mm.
Type.—lMe, No. 16384, U.S.N.M.; La Chorrera, May, 1912

(Busck).
HOMALOPALPIA, new genus.

As in Picsmojjoda Zeller, but the labial palpi of the male flattened

and thickened with scales; male antennae with the basal joint modified

by a central notch or pocket, the shaft simple or with a row of flat-

tened teeth on the upper side.

HOMALOPALPIA DALERA, new species.

Basal joint of antennae of male with a round pocket containing a

black prommence, the shaft thickened at base by a row of black teeth

on the upper side. Vertex with a high tuft of scales. Fore wing
with the basal space black-brown, with large, somewhat raised scales;

rest of wing light tan-gray, the marks uidistinct; a broad brownish

shadmg across cell; narrow conjoined discal dots and dotted border

to the pale outer line; terminal dots joined by a fine line; frmge pale

rosy. Hind wing translucent soUed whitish, with terminal fuscous

line; frmge dark at base. Expanse, 15 mm.
Ty2)e.—Ma\e, No. 16379, U.S.N.M.; La Chorrera, April, 1912

(Busck). Also one from Porto Bello, March, 1911 (Busck).

A fine series from Costa Rica has been identified by Mr. Schaus as

PiesmojJoda columnella Zeller, but we have another similar species

with different male antemise, so named by Sir G. F. Hampson and they

can not both be Zeller's species. Zeller described from a female

from Colombia and his species is unrecognizable except by further

collections from the same locality.

PIESMOPODA LAIDION Zeller.

1. Porto Bello, February, 1911 (Busck).

PIESMOPODA XANTHOPOLYS, new species.

Fore wmg bright yellow, a little olive tinted, shadmg to purple and

white along costa and beyond the middle, finally deep purple with

white irrorations; only sUght traces of the outer fine. Hind whig

faintly fuscous stamed, especially on the margin. Expanse, 13 mm.
r^^g.—Female, No. 16380, U.S.N.M.; Porto Bello, September,

1912 (G. F. Cleveland). Also three others with additional data,

December, 1912 (G. F. Cleveland), and additional localities. La Chor-

rera, May, 1912 (Busck) ; Corozal, Canal Zone, July, 1912 (J. Zetek).

Near P. jlavicans Zeller, but the yellow more restricted, the outer

line obsolete.

PIESMOPODA XANTHOMERA, new species.

Fore whig with a small area of olive yellow near the base; base and

whig beyond pm-ple, washed with white over the costal area; discal

dots dark, double; outer line far out, whitish, straight. Hind whig

blackish fuscous, the disk between the veins semitransparent. Ex-

panse, 15 mm.
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r^p^'.—Female, No. 16381, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also two males and four females with additional localities,

Porto Bello, September and October, 1912 (G. F. Cleveland); Taboga

Island, February, 1912 (Busck); Cabima, May, 1911 (Busck)

Varies in size, the males 10 mm., the females 11-16 mm. A male

from French Guiana is labeled by Sir G. F. Hampson " Piesmojyoda

fiavicans Zeller. The Guatemala sp. on which Discojyalpia is founded

is quite distinct. " DiscojMlpia Ragonot ^ was supposed to have been

founded on Myelois fiavicans Zeller, but according to the above note,

Ragonot's specimen was misidentified. Fiavicans falls in Piesmopoda,

and Discopalina, with this tj^pe, therefore becomes a synonym of

Piesmopoda, its diagnosis being in error, taken from a different,

unnamed species.

PIESMOPODA XANTHOUDEMIA, new species.

The whole of fore wing violaceous-olive, no separate yellow area,

the colors entirely blended ; costal half thickly white-powdered ; costal

edge dark red; inner line a trace, dark; outer Une far out, whitish,

nearly straight. Hmd wing wliitish with fuscous veins and margin.

Expanse, 16 mm.
Type.—^i&le, No. 16382, U.S.N.M.; Truiidad River, March, 1912

(Busck). Also one male and one female with additional locality,

Paraiso, Canal Zone, January, 1911 (Busck).

PHYCITA ALMONELLA, new species.

Fore wing dark gray, rosy tinged, broadly powdered with white

along costa to outer line; inner line obscure, outer one far out,

straight, whitish; discal dots minute but distinct, dark, separate.

Hind wing translucent, fuscous tmged. Expanse, 15 mm.
Male with a pale hair tuft on the claspers; hind wing with rusty

brown scales along base of costa and bases of veins beneath; antennae

with a broad flattened area at base, probably bearing a tuft in fresh

concUtion; fore wing with vem 10 running close to 8-9, 4 and 5 approx-

imated closely for a short distance at base.

Type.—M&lQ, No. 16383, U.S.N.M.; Porto BeUo, May, 1912 (Busck).

Also two females, presumably the same species. La Chorrera, May,

1912 (Busck).

ELASMOPALPUS LIGNOSELLUS Zeller.

58. Trmidad River, March, 1912 (Busck); Porto Bello, April,

May (Busck) and October, 1912 (G. F. Cleveland); Alhajuelo, April,

1911 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck); Paraiso,

Canal Zone, May, 1911 (Busck); La Chorrera, May, 1912 (Busck);

Corozal, Canal Zone, May, 1912 (Busck), and July, 1912 (C. P. Crafts.)

ELASMOPALPUS RUBEDINELLUS Zeller.

67. Taboga Island, February, 1912 (Busck) ; Trinidad River, March,

1912 (Busck); Porto Bello, April, May (Busck) and October, 1912

1 Romanoff, M^m. sur les Lep., vol. 7, 1893, p. 1G7.
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(G. F. Cleveland); Alhajuelo, April, 1911 (Busck); Tabernilla, Canal

Zone, May, 1907 (Busck); La Chorrera, April and May, 1912 (Busck);

Corozal, Canal Zone, April and May, 1911 (Busck), July (J. Zetek,

C. P. Crafts) and August, 1912 (C. P. Crafts).

ANCYLOSTOMIA STERCOREA Zeller.

3. Trinidad River, March, 1912 (Busck); La Chorrera, May, 1912

(Busck).
ILLATILA, new genus.

Fore wing with vein 2 before the angle of the cell, 3 at the angle,

4-5 stalked, not forming a straight line with the median, 6 below apex
of cell, 8-9 stalked, 10 and 11 on the cell, 10 close to the end. Hind
wing with the cell short, vein 2 at the angle, 4 absent, 3 and 5 long

stalked, 6 at the apex of cell, 7 and 8 anastomosing for half the

distance beyond the cell. Labial palpi upturned to vertex, terete,

cylindrical; maxillary palpi scal}^, filiform. Male antennas simple.

Type of the genus.—Ulatila gurhyris, new species.

ILLATILA GURBYRIS, new species.

Fore wdng brow^lish gray, shaded with black at base and over cell

beyond inner Ime and discal spot, the latter pale with club-like rays on
the discal venules; lines black, slender; inner line beyond the black

basal space, bent a little on the median vein; outer line far out, its

median segment a, little excerted, not dentate, followed by a pale

line; terminal dots subconfluent. Hind wing soiled whitish, a little

ocherous on the fringe; costa narrowly grayish. Expanse, 13 mm.
Type.—Male, No. 16385, U.S.N.M.; Taboga Island, February,

1912 (Busck). Also two males, one female with the same data.

EUZOPHERA TINTILLA, new species.

Fore wing narrow, pale gray, a trace of reddish on the inner half,

which accumulates into a rounded patch on vein 1 at middle of

median space; lines distinct, slender, black, the inner one strongly

rounded outwardly and irregularly crenulate, the outer parallel to

the margin, denticulate on the median venules, but hardly excurved;

discal dots joined; terminal dots subconfluent. Hind wing whitish,

translucent, the veins terminally and double line fuscous. Expanse
19 mm.
Type.—Male, No. 16386, U.S.N.M.; Porto Bello, April, 1912

(Busck).

EUZOPHERA MABES, new species.

Fore wing broad, purplish brown, perhaps green when fresh;

iimer line blackish, bent at right angles in the middle; discal dots

imperfectly separated; outer line parallel to the margin, subcrenulate

and very shghtly exserted over the discal venules, blackish, followed

by a pale shade and a second blackish line at costa only; terminal

dots subconfluent. Hind wing blackish, subtranslucent between
the veins, the fringe with a pale basal line. Expanse, 15 mm.
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Type.—Female, No. 16387, U.S.N.M.; Taboga Island, February,

1912. Also another female, less distinctly marked, Porto Bello,

April, 1912 (Biisck).

EUZOPHERA CONQUISTADOR, new species.

Purplish brown, dark through the median space and narrowly at

base; inner line a broad light area, angled outwardly on submedian

fold and incurved on vein 1; discal mark light; outer line broad,

pale, denticulate on its inner border. Hind wing fuscous blackish.

Expanse, 18 mm.
Type.—Femsile, No. 16390, U.S.N.M.; Cabima, May, 1911 (Busck).

EUZOPHERA RINMEA, new species.

Gray, dusted with brown black; inner line white, oblique, dis-

tinct, crumpled in the middle, followed by a black shade that diffuses

outwardly; discal dots black, separate, followed by a row of streaks

on the venules; outer hne whitish, incurved subcostally and outward

below, preceded by dots on the veins; terminal dots black. Hind

wing pale fuscous wi'th dark veins and termen. Expanse, 15 mm.
Type.—Femsile, No. 16391, U.S.N.M.; Trinidad River, March,

1912 (Busck).

EUZOPHERA GLOMIS, new species.

Violaceous gray, perhaps faded from a richer color; base blackish;

inner line black, obUque, broad on costa, narrowing below, angled

outwardly in submedian fold; discal dots separated; outer line very

near the margin, gently excurved, angled at submedian fold, blacldsh,

slender, subdenticulate, followed by a pale border more distinct

than the line; terminal dots small. Hind wing blackish; a pale Une

at base of the fringe. Expanse, 15 mm.
Type.—Femsile, No. 16388, U.S.N.M.; Taboga Island, February,

1912 (Busck).

EUZOPHERA CLIMOSA, new species.

Fore wing broad and more trigonate than usual; purphsh gray;

costa broadly wliite shaded, narrowly dark at the edge; inner line

obsolete; discal dot sometimes absent; outer hne a pale diffuse

shade, preceded by blacldsh and followed by the same near costa also;

terminal dots nearly obsolete. Hind wing dark fuscous in the male,

black in the female. Expanse, male, 12 mm.; female, 15 mm.
Cotypes.—Male and female. No. 16389, U.S.N.M.; Trinidad River,

March, 1912 (Busck). Also four females with additional locality,

Taboga Island, February, 1912 (Busck).

ANTHOPTERYX, new genus.

Fore wing with vein 2 from long before the angle of the cell, 3 and

5 from the angle, 4 absent, 6 above the middle of the cross vein,

8-9 stalked, 10 close to the apex of the cell, 11 on the cell. Hind
wing with the cell long, over half the length of the wing, vein 2 from
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before the angle, 3 and 5 stalked, 4 absent, 6 from the apex of the

cell, 7 and 8 anastomosing nearly to the tip. Labial palpi slender,

obliquely upturned to the vertex. Antennae of female ciliate.

Ttfpe of the genus.—Anthojiteryx iricTiampa, new species.

ANTHOPTERYX IRICHAMPA, new species.

Gray, shaded with reddish brown except along costa; basal space

wide wath narrow longitudinal black hnes in the center; inner hne
slender, regularly and distinctly arcuate, blackish; preceded by pale;

discal dots strongly fused into a black bar; discal venules hned in

black, at bases of veins 2, 3, and 4, forming short bars; outer hne near

the margin, nearly parallel thereto, shghtly flexuous, whitish, with

faint bordering dark shades; no terminal dots. Hind wing pale

fuscous, translucent, the fringe pale. Expanse, 14 mm.
Type.—Female, No. 16392, U.S.N.M.; Taboga Island, February,

1912 (Busck).
BEMA, new genus.

Fore wing with vein 2 well before the angle of the cell, 3 and 5

separate, 4 absent; 6 below apex of cell, 8-9 long-stalked, the stalk

curved and approximate to 10, 10, and 11 on the cell. Hind wingA\dth

the cell very short, vein 2 long before the angle, 3 and 5 separate, 4

absent, 6 from the apex of cell, approximate to 7-8 at base, 7 and 8

anastomosing nearly to apex, 8 indistinct. Labial palpi upturned,

short, not reaching the vertex. Maxillary palpi minute. Antennae

of male with the basal joint triangidar, the flagellum set on one corner,

tliickened, simple.

Type of the genus.—Bema mijja, new species.

BEMA MYJA, new species.

Pale gray, hnes pale, wavy, far out, the outer one near the margin

and preceded by black dots; discal dots small, black, separated.

Hind mng translucent, the veins and termen fuscous, interspaces

faintly hned. In the male the veins show dark rough scahng.

Beneath, behind the fore coxa, is a large tuft of creamy white hairs;

costa of fore wang with a small fold at base; a patch of mctalhc black

scales on the abdomen dorsally before the tip. Expanse, male, 16

mm.; female, 15mm.
Cotypes.—Male and female, No. 16393, U.S.N.M.; Taboga Island,

February, 1912 (Busck).

RELMIS, new genus.

Fore wing with vein 2 from before angle of cell, 3, 5 separate, 4

absent, 6 below apex of cell, 8-9 long-stalked, 10 and 11 on the ceU,

free. Hind wing with the cell short, about one-third the length of

wing, vein 2 long before the angle, 3 and 5 separate, 4 absent, 6 close

to 7 at base, 7 and 8 anastomosing nearly to apex. Labial palpi

slender, upturned to vertex.

Type of the genus.—Rehnis ydda, new species.
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RELMIS YDDA, new species.

Dark gray, a little violaceous; base dark; inner line paler than the
ground, oblique, straight, edged with blackish within and very broadly
so without; discal dots joined; outer line in-angled on subcostal and
submedian and broken-dentate, pale, with dark inner edge; terminal
dots small; fringe pale. Hind wing dark fuscous, veins and termen
blacldsh; fringe pale. Expanse, 19 mm.

Ty^^e.—Female, No. 16394, U.S.N.M.; Trinidad River, June, 1912
(Busck). Also another female, in poor state, from the same place,

May, 1911 (Busck).

RELMIS FIFACA, new species.

Soft pale gray, the veins lined with dark powderings; inner line

very oblique, whitish, dentate on the outer side on subcostal and
submedian and followed by a narrow dark shade; discal dots joined

in a line; outer line near the margin, angled inward on subcostal and
outward on vein 5, faint below, whitish with dark inner shade;
terminal dots subconfulent. Hind wing whitish, gray on costa and
termen. Expanse, 18 mm.
Type.—FQmsih No. 16395, U.S.N.M.; Porto BeUo, December,

1912 (G.F.Cleveland).

MOERBES, new genus.

Fore wing with vein 2 from the cell, 3 close to the end of the cell,

4-5 stalked, 6 below apex of cell, 8-10 stalked, 11 on the cell. Hind
wing with the cell short, 2 from long before the angle, 3 and 5 stalked,

4 absent, 6 from the apex of cell, 7 and 8 anastomosing nearly to tip

of wing. Labial palpi moderate, porrect, the second joint scaly

above, third blunt; maxillary palpi in both sexes small, stout,

smoothly scaled. Antennae of male cihate, without bend or tuft. A
fold at base of costa of fore wing below.

Type of the genus.—ZopJiodia dryopella Schaus.^

MOERBES DRYOPELLA Schaus.

3. Porto Bello, April, 1912 (Busck); Cabima, May, 1911 (Busck);
La Chorrera, May, 1912 (Busck).

HARNOCHA, new genus.

Fore wing with veins 2-3 shortly stalked, 4-5 long stalked, 6 below
apex of cell, 8-9 stalked, 10, 11 on cell. Hind wing with 2 from the
angle of the cell, 3 absent, 4-5 long-stalked, 6 from the apex of cell, 7
anastomosing wdth 8. Palpi porrect, down curved, two-and-a-half
times as long as the head. Maxillary palpi minute, scale-like.

Tongue distinct. Antennse of male simple, slightly bent at the base.

Type of the genus.—Harnocha velessa, new species.

'Ann. Mag. Nat. Hist. (8), vol. 11, 1913, p. 249.

34843°—Proc.N.M.vol.47—14 22
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HARNOCHA VELESSA, new species.

Fore Viing rosy liiteous, the costa broadly white to the middle of

cell; an oblique black band, touching costal stripe near base; a round

patch below cell; two black discal dots; a terminal row of close dots,

absent at apex. Hind wdng soiled whitish, slightly grayish at costa.

Expanse, 12 mm.
Type.—Usih, No. 16401, U.S.N.M.; La Chorrera, May, 1912

(Busck). Also nine others from the same place but one, Trinidad

River, June, 1912 (Busck).

EURYTHMmiA IGNmORSELLA Ragonot.

14. Porto Belio, March, 1911, April, 1912 (Busck); Corozal, Canal

Zone, March, 1911 (Busck); Alhajuelo, March, 1912, April, 1911

(Busck); Tabernilla, Canal Zone, May, 1907 (Busck).

Smaller and brighter than Mexican specimens, on which the name
was founded, and -with whitish, not fuscous, hind wings in both sexes.

ENDOMMASIS NIGRITELLA Hampson.

23. Corozal, Canal Zone, April, 1912 (Busck); Paraiso, Canal Zone,

April and May, 1911 (Busck); Porto Bello, February, 1911, April,

May, 1912 (Busck); October and December, 1912 (G.*^F. Cleveland);

La Chorrera, May, 1912 (Busck).

EURYTHMASIS, new genus.

Fore wing with veins 2-3 long-stalked from the angle of the cell, 4

absent, 5 from the angle of the cell, 6 below apex, 8-9 stalked, 10, 11

on cell. Hind wing wdth 2 from angle of cell, 4 absent, 3-5 long-

stalked, 6 at apex of cell, 7-8 anastomosing half way to apex of cell.

Labial papli broken. Maxillary palpi small, filiform, scaly. Tongue
distinct . Antennae broken. Front \\dthout tuft, smooth.

Tyjye of the genus.—Eurythmasis ignifatua, new species.

EURYTHMASIS IGNIFATUA, new species.

Scarcely distinguishable in markings from either Endornmasis nigri-

tella Hampson or Em^ythmidia ignidorseUa Ragonot. Rather light

gray, the pale space above inner margin of fore wing indistinct and
but little reddish. Expanse, 13 mm.

Ty2)e.—Male, No. 16400, U.S.N.M.; La Chorrera, May, 1912
(Busck).

DANNEMORA QUADRIPUNCTA Zeller.

2. Cabima, May, 1911 (Busck); La Chorrera, May, 1912 (Busck).

VITULA RUSTO, new species.

Wing-shape of V. bodUni Dyar, the markings similar, but bright

and distinct; inner line white, distinct, with a small tooth on sub-
median, followed by a broad blackish shade ; discal dots large, nearly
contiguous; outer line white, shghtly excurved centrally with iimer
dotted black edge; terminal dots small, distinct. Hind wing pale
fuscous, with dark veins and termen. Expanse, 15 mm.
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Type. Female, No. 16405, U.S.N.M.; Paraiso, Canal Zone, May,

1911 (Busck).

VITULA TABOGA, new species.

Male without tuft on costa below; pale gi'ay; inner line sharply

angled in the center, followed by a black shade; discal dots sepa-

rated; outer line whitish, near the margin, appearing denticulate

from the dotted black inner segment; dark streaks on the discal

venules; terminal dots nearly confluent. Hind wing whitish, very

faintly fuscous tinted, veins and double terminal line fuscous.

Expanse, male, 13 mm.; female, 14 mm.
Cotypes.—UaXe and female, No. 16404, U.S.N.M.; Taboga Island,

February, 1912 (Busck).

Very close to V. hodJcini Dyar,^ perhaps the same, but the fore wing

seems narrower, the hind wdng paler.

VITULA BODKINI Dyar.

1. Trinidad River, May, 1911 (Busck).

CABOTIA RHYTHMATICA, new species.

Fore wing luteous purplish, powdered with white on the costa;

inner line far out, very faint, forming a tooth on subcosta, arcuate

below; discal dots blackish; outer line a trace, dark, especially

toward costa, far out and parallel to the margin. Hind wing sordid

whitish, fuscous on veins, margin and fringe. Expanse, 13 mm.
Cotypes.—Male and female, No. 16403, U.S.N.M.; Porto Bello,

March, 1911, and April, 1912 (Busck).

Near C. cundajensis Zeller, but not the same as the specimens so

identified before me.

EDULICA COMPEDELLA Zeller.

3. Porto Bello, April and May, 1912 (Busck).

EITRYTHMIA VESTILLA, new species.

Palpi long and slender, frontal tuft prominent; inner line vague

whitish, nearly erect, followed by a broad black shade; discal dots

dark; outer line like the inner reversed, more slender, very vague.

Hind wing transparent pale fuscous. Expanse, 10 mm.
Type.—Female, No. 16406, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck). Also one female from the same place.

EURYTHMIA COQUILLA, new species.

Palpi long, obUque, rather shaggy and pointed. Base of wing pale

nearly to the middle, its end erect, sharp; discal dots joined; outer

line lost. Hind wing translucent pale fuscous. Expanse, 11 mm.
Type.—Female, No. 16407, U.S.N.M.; La Chon-era, May, 1912

(Busck). Also another female from the same place.

EURYTHMIA COCA, new species.

Palpi rather short and stout. Fore wing luteous gray, black-pow-

dered; lines lost, but indicated by some rather coarse black dots;

1 Ins. Ins. Men., vol. 1, 1913, p. 99.
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discal dots black, separate. Hind wing white with fuscous termen.
Expanse, 10 mm.

Type.—Male, No. 16408, U.S.N.M.; Taboga Island, February, 1912
(Busck). Also two females with the same data.

EURYTHMIA MOSSA, new species.

Palpi rather short and stout, upturned. Fore wing narrow, black-

ish gray; inner line pale, erect, irregular, followed by a black shade
that reaches the discal dots, which are large and rather diffused; outer

Hne far out, whitish, somewhat irregular and diffused. Hind vnng
whitish, veins and termen fuscous. Expanse, 10 mm.

2>e.—Female, No. 16409, U.S.N.M.; TabogUla Island, February,

1912 (Busck). Also another female from the same place.

EURYTHMIA UNCTA, new species.

Palpi slender, obhque, a small tuft at end of second joint; front

prominent. Fore wing dark gray; inner hne white, strongly obhque,

denticulate, followed by a black shade; discal dots black, separate;

outer hne far out, parallel to outer margin, denticulate, slender, white.

Hind mng whitish, translucent, veins and termen fuscous. Expanse,

10 mm.
T?/pe.—Female, No. 16410, U.S.N.M.; Taboga Island, February,

1912 (Busck). Also two females with the same data and three others

in indifferent condition and not certainly the same species with addi-

tional locahties, Porto Bello, April, 1912 (Busck); La Chorrera, May,
1912 (Busck).

HARNOCHINA, new genus.

Fore wing with veins 2 and 3 before the angle of the cell, separated,

4-5 stalked, not in line with the median, 6 below apex of cell, 8-9

long-stalked, 10 and 11 on the cell. Hind wing with 2 at the angle

of the cell, 4 absent, 3-5 very long-stalked, 6 stalked, 7 and 8 strongly

anastomosing. Labial palpi upturned, the second joint oblique or

nearly erect, widened a little with scaleson both sides, third joint gently

deflexed. Maxillary palpi small, filiform. Antennae of male strongly

cihate, subserrate, not bent.

Type of the genus.—Harnochina redilinea, new species.

HARNOCHINA RECTILINEA, new species.

Fore wing yellowish, the costa white; a black powdering at apex

running down center of terminal space; Imes blackish, straight, nearly

parallel, the inner one sometimes a little irregular and not crossing

the costal white stripe. Hind wing fuscous blackish, darker in the

female, uniform; a pale line showing in the base of the fringe. Ex-

panse, 10 mm.
Type.—Male, No. 16402, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck). Also one male from the same place, May, 1912

(Busck), and five females, La Chorrera, May, 1912 (Busck): Cabima,

May, 1911 (Busck).
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MESCINIA BEROSA, new species.

Fore wing grayish white, shaded with dull vinous on the basal

third, along inner margin and up terminal space; inner line whitish,

narrow, indistinct, showmg as a cusp centered on vein 1 ; discal dots

black, separated; outer Ime straight but denticulate, whitish, narrow,

parallel to the margin, preceded by a black shade centrally only;

terminal line dark, powdery. Hind wing pale fuscous, darker on the

termen. Expanse, 11 mm.
Type.—Femsile, No. 16398, U.S.N.M.; Trinidad River, March, 1912

(Busck).

MESCmiA TRILOSES, new species.

Fore wing very pale gray, famtly pinkish, the costa white; inner

Ime blackish, powdery and diffused, but broad, upright and nearly

straight, not reaching the costa or margm; discal dots jomed; outer

line oblique, straight, whitish, edged with blackish, distinctly within,

narrowly and famtly without. Hind wing soiled whitish, fuscous on

the margin. Expanse, 11 mm.
Type.—Male, No. 16396, U.S.N.M.; Taboga Island, February, 1912

(Busck). Also four males and seven females with additional locali-

ties, Tabogilla Island, February, 1912 (Busck); Alhajuelo, April, 1911

(Busck).

MESCINIA MOSCES, new species.

SimUar to the above, the inner line broken and indistmct, lost in a

general longitudmal powdering which is strong in the discal area;

colors rather brighter, the pinkish gray of the inner area contrasting

with the white costa; outer Ime strongly black-edged. Expanse,

12 mm.
Ty^f.—Female, No. 16397, U.S.N.M.; Taboga Island, February,

1912 (Busck). Also one male and five females with additional local-

ity, Corozal, Canal Zone, AprU, 1911, and May, 1912 (Busck).

HYPERMESCINIA, new genus.

Differs from Mescinia in havmg veins 2 and 3 of fore wing comci-

dent.

Type of the genus.—Hypermescinia lamhella, new species.

HYPERMESCINIA LAMBELLA, new species.

Whitish gray, the costa white; lines dark gray, powdeiy, straight;

inner line a little irregular centrally; outer line doubled; discal dots

joined. Hind wing whitish in the male, pale fuscous in the female,

the veins and termen darker. Expanse, 10 mm.
Type.—KdlQ, No. 16399, U.S.N.M.; Tabernilla, Canal Zone, May,

1907 (Busck). Also three females, Porto BeUo, February, 1912

(Busck); La Chorrera, May, 1912 (Busck); Trinidad River, June,

1912 (Busck).
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MOODNA SUPPLICELLA, new species.

Fore wing long and narrow, vinous blackish; basal space vinous-

black; median black; lower half of terminal space vinous; lines

wliitisli, slender, powdery and broken, tbe inner far out, oblique, the

outer near and parallel to the margin. Hind wing translucent pale

fuscous, veins and termen dark. Expanse, 13 mm.
Type.—Female, No. 16417, U.S.N.M.; Trinidad Kiver, June, 1912

(Busck). Also one male and six females, Porto Bello, AprU and May,
1912 (Busck), October, 1912 (G. F. Cleveland); Cabima, May, 1911

(Busck).

HOMCEOSOMA MUSIOSUM, new species.

Fore wing rather square and bluntly rounded; whitish, uniformly

sprinkled wdth black, the general effect pale gi'ay; lines obsolete;

basal area a little darker; discal spots distinct, separated; a blackish

streak on the costa before apex. Hind wing sordid whitish; a ter-

minal fuscous line. Expanse, 13 mm.
Ty^e.—Female, No. 16411, U.S.N.M.; Porto Bello, May, 1911

(Busck). Also one male and five females with additional data. May,
1912 (Busck) and localities, Taboga Island, February, 1912 (Busck);

Cabima, May, 1911 (Busck); Trinidad River, March, 1912, and May,
1911 (Busck).

HOMCEOSOMA MTJCIDELLA Ragonot.

13. Trinidad Eiver, March and September, 1912 (Busck); Porto

Bello, February, 1912 (Busck); Corozal, Canal Zone, November, 1912

(C. P. Crafts).

CALAMOPHLEPS, new genus.

Fore wing with vein 2 near angle of cell, 3-5 stalked, 6 below apex
of cell, 8-9 stalked, coincident or nearly so, 10 and 11 on cell. Hind
wing with vem 2 from the angle of the cell, 3 and 5 long-stalked,

4 absent, 6 from apex of the cell, 7 anastomosmg with 8, nearly

coincident. Labial palpi slender, obUquely upturned; maxillary

palpi small, filiform. Antennae of male minutely ciliate with spines

at the apices of the joints.

Ti/jje of the genus.— Cdlamo'plileps squalidella, new species.

CALAMOPHLEPS SQUALmELLA, new species.

Dark gra}'; inner line obhque, straight, defined only by a following

black shade that spreads over part of median space; discal dot

double, generally separated; outer line close to margin, pale, vague,

straight, defined by a dark, narrow, inner shade. Hind wing pale

fuscous, veins and termen darker; a pale line in base of fringe.

Expanse, 12 mm.
Type.—Female, No. 16414, U.S.N.M.; Porto Bello, May, 1912

(Busck). Also 3 males and 9 females from the same place with addi-

tional data, December, 1912 (G. F. Cleveland), and from La Chorrera,
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May, 1912 (Biisck); Corozal, Canal Zone, April, 1912 (Busck), March,

1911 (Busck).

Two of the specimens have veins 4 and 5 comcident on one whig.

Since preparmg these descriptions I find that CaUmopMeps squali-

ddla is undoubtedly the same as Azxra muciella Schaus;^ but as

Azsera is too near Azara D'Orbigny (Mollusca) to be retamed I let the

descriptions stand as written, leaving squalideUa to designate the

specimens actually under observation, to avoid possible future con-

fusion.

CALAMOPHLEPS NODOSES, new species.

Pale gray, whitish on costa; lines dark, the inner broad, nearly

straight, not attammg either margm; discal dot clouded, double;

outer Ime straight, parallel to and near the outer margm, with narrow

following pale shade. Hmd wing translucent fuscous. Expanse,

10 mm.
Type.—Female, No. 16415, U.S.N.M.; Corozal, Canal Zone, April,

1911 (Busck).

CALAMOPHLEPS LOPHOPHORA, new species.

Front with projectmg divided tuft. Dark gray, finely powdered

with black; inner Ime whitish, obhque, irregular, followed by a black

shade; discal dots dark, separated; outer Hue narrow, pale, a little

flexuous, all the markings obscure and apparently inconstant. Hmd
wmg silky translucent pale fuscous. Expanse, 11 mm.

Type,—YQm2i\e, No. 16416, U.S.N.M.; Porto BeUo, May, 1912

(Busck). Also one female. La Chorrera, May, 1912 (Busck).

COMOTIA, ne^A/^ genus.

Fore wing with vein 2 before the angle of the cell, 3 and 5 shortly

stalked, 4 absent, 6 below apex of ceU, straight, long; 8 and 9 coinci-

dent, close to 10 at base, 10 and 11 on the cell. Hmd whig with the

ceU very short, veui 2 long before the angle, 4 absent, 3 and 5 sepa-

rate, 6 close to 7 at base, 7 and 8 coincident. Labial palpi slender,

upturned to vertex. Maxillary palpi mmute. AntennsB of male

with the basal jomt triangular, the flagellum on one corner, a small

spine on the other; flagellum with its second jomt large, flat, exca-

vated behmd into a pocket, followed by a ridge of crests on the suc-

ceedmg joints. Abdomen long and slender, the anal segment tufted.

Type of the genus.— Comotia torsicornis, new species.

COMOTIA TORSICORNIS, new species.

Fore wing long, very narrow, pale gi-ay, a little streaked w4th

black on the vems; discal dots black, separated; lines pale, obscure;

termmal dots black. Hind wing translucent pale fuscous with dark

veins and termen. Expanse, 13 mm.

1 Ann. Mag. Nat. Hist. (8), vol. 11, 1913, p. 250.
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Type.—lMe, No. 16418, U.S.N.M.; Porto Bello, March, 1911
(Biisck). A worn female, Taboga Island, February-, 1912 (Busck),
apparently belongs here, but shows small differences in venation.
A trace of vem 8 is visible at apex of fore wing and vems 4 and 5 of

fore wing are separate at origin.

STRYMAX, new genus.

Fore wing with veins 2 and 3 close to the end of the cell, parallel,

4 and 5 coincident, 6 below the apex of the cell, 8-9 coincident, 10
and 11 on the cell. Hind wing with vein 2 before the angle of the
cell, bent a little at base, 4 absent, 3 and 5 separate, 6 from the apex
of the cell, 7 anastomosing with 8 nearly to the tip. Labial palpi
slender, upturned above vertex; maxillary palpi small, filiform.

Antennae of male simple, with a constriction at base of the fiagellum.

Type of the genus.—Strymax dorae, new species.

STRYMAX DORAE, new species.

Whitish gray; inner line represented by two or thi'ee black patches
in a line or triangle; discal dots small, black, narrow, separate; outer
Ime defuied by two dark shades, itself of the gi'ound color. Hmd
wing translucent whitish, a little fuscous along the costa. Expanse,
10 mm.
Type.—lMe, No. 16419, U.S.N.M.; La Chorrera, April, 1912

(Busck). Also 8 males and 9 females with additional localities,

Corozal, Canal Zone, March, 1911, and May, 1912 (Busck); Trinidad
River, March, 1912, and May, 1911 (Busck); Taboga Island, June,
1911 (Busck); Paraiso, Canal Zone, April, 1911 (Busck).

STRYMAX PYLLIS, new species.

Whitish gray, markmgs obsolete; discal dots distinct though
minute, only traces of the inner dots; outer Ime a pale trace. Hmd
wing clear yellowish white in the male. Expanse, 11 mm.

Type.—Male, No. 16420, U.S.N.M.; Porto Bello, February, 1911
(Busck). Also four females tentatively referred here, Taboga
Island, February, 1912 (Busck); Corozal, Canal Zone, April, 1912
(Busck); Trinidad River, March, 1912 (Busck).

EPHESTIODES PLORELLA, new species.

Fore whig rather dark gray, finely peppered with black, of the same
color thi^oughout; inner line whitish, broad, rather diffused, straight,

followed by a broad black shade; discal dots conjomed; outer Ime
whitish, parallel to and near the margm, narrow, a little UTegular,

with slight black definmg shade; a dark termmal shade-lme. Hind
wing translucent soiled whitish with fuscous termhial luie. Expanse,
13 mm.

TyjJe.—Female, No. 16413, U.S.N.M.; Corozal, Canal Zone, March,
1011 (Busck), also five females with additional data, April, 1911
(Busck), and additional localities. La Chorrera, April and May,
1912 (Busck).
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EPHESTIODES NONIELLA, new species.

Fore wing gray, dark, the long basal space tinged with olive yellow,

bounded by an erect lino that curves basally at costa, blackish,

shading mto the dark mesial color; discal dots dissolved; outer Ime

barely mdicatcd, whitish, oblique, near the margin. Hmd wing pale

fuscous with darker veins and terminal line. Expanse, 10 mm.
Coty'pes.—l^w^o females. No. 16412, U.S.N.M.; La Chorrera, May,

1912 (Busck). Also one male, Trinidad River, September, 1912

(Busck).

EPHESTIA CAUTELLA Walker.

1. Porto Bello, May, 1911 (Busck).

EPHESTIA ELUTELLA Hubner.

1. Cabima, May, 1911.

EPHESTIA DIVERGENS, new species.

Dark gray, a little purplish; inner line at middle of wmg, erect,

black, widening on the costa; discal dots joined; outer line oblique,

parallel to the margin incurved on submedian fold, black, followed

by a pale border. Hmd wing dark fuscous. Expanse, 16 mm.
Type.—Femiile, No. 16423, U.S.N.M.; Taboga Island, June, 1911

(Busck).

Resembles E. nonparilella Dyar, but broader winged, darker

colored, the inner line erect and not parallel to the outer.

EPHESTIA COLORELLA, new species.

Fore wing with the basal space dull red; mner line white, oblique,

straight, broad and distinct; median space blackish, with more or

less distinct white area around the double, separated, discal dots;

outer line straight, white, narrow; termmal space dull red, black at

apex. Hind wing pale translucent fuscous, dark on veins and

termen. Expanse, 12 mm.
Type.—Female, No. 16421, U.S.N.M.; Taboga Island, February,

1912 (Busck). Also one male and nme females with additional

localities, Cabima, May, 1911 (Busck); Corozal, Canal Zone, March,

1911 (Busck); Tabogilla Island, February, 1912 (Busck); Porto

Bello, May, 1912 (Busck).

EPHESTIA ANIMOSELLA, new species.

Similar to the preceding, narrower winged, veins 3 and 5 separate,

whereas they are generally shortly stalked in colorella; inner line

more oblique, narrow and contmued along costa to base; outer line

narrow. Expanse, 11 mm.
Type.—Female, No. 16422, U.S.N.M.; Porto Bello, May, 1912

(Busck). Also 1 male, 12 females, with additional localities, Trini-

dad River, May, 1911, March and June, 1912 (Busck); La Chorrera,

April, 1912 (Busck).

PLODIA INTERPUNCTELLA Hubner.

1. Porto BeUo, May, 1912 (Busck).
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VARNERIA NANNODES, new species.

Fore wing bronzy purple-red. Hind wing translucent fuscous.

Expanse, 8 mm.
Type.—Female, No. 16424, U.S.N.M.; Cabima, May, 1911 (Busck).

I am not sure that Varneria is distinct from Eurytlimia; the small

size, bluntly rounded wings and short abdomen, together with the

peculiar coloration may, perhaps, hold the genus.

MICROPHYCITA, new genus.

Fore wing with vein 2 before angle of cell, 3 and 5 stalked, 4 absent,

6 from slightly above middle of cross-vein, 7-8 absent, 9 and 10

stfilked, 11 on cell. Huid whig with five veins, cell open, 3 and 4

absent, 6 from 8, 7 absent. Labial palpi slender, upturned, the

third jomt long and thin. Maxillary palpi small. Tongue distinct.

Head rounded, smooth.

Type of the genus.— Micwphycita titiUella, new species.

MICROPHYCITA TITILLELLA, new species.

Fore wing gray, irrorate with dark; a rufous tmt about outer portion;

two slender, slightly curved lines, parallel, approximate, the inner at

the middle of the wing, pale, edged toward median space with dark;

fringe long, gray. Hmd wing pointed at apex, the costa a little con-

cave, pale fuscous with long gray frmges. Expanse, 8 mm.
Type.—Male, No. 16427, U.S.N.M.; Trmidad River, March, 1912

(Busck). Also 17 others with additional data. May, 1911, and June

1912 (Busck) and locality, Cabuna, May, 1911 (Busck).

MICROPHYCITA CONOPS, new species.

Dark bronzy black, without markings. Hind wing pale trans-

lucent fuscous, with dark termmal Ime; fringe very long, with pale

Ime at base, followed by a dark one. Expanse, 8 mm.
Type—Female, No. 16428, U.S.N.M.; La Chorrera, April, 1912

(Busck). Also three others with additional data, May, 1912 (Busck)

and localities, Cabima, May, 1911 (Busck); Trinidad River, May,

1911 (Busck).

MICROPHESTIA, new genus.

Fore wmg with vems 2, 3, and 5 separate from near angle of cell,

4 absent, 6 below apex of cell, 8-9 coincident, 10, 11 on the cell. Hmd
wing with vein 2 long before the angle of the cell, 4-5 long-stalked,

6 from apex of cell, 7-8 coincident. Labial palpi slender, terete,

obliquely ascending; maxillary palpi small, filiform.

Type of the genus.— MicropTiestia animalcula, new species.

MICROPHESTIA ANIMALCULA, new species.

Fore wmg glossy black-brown. Hmd wmg pale fuscous. Ex-
panse, 8 mm.

Tj/pe.—Female, No. 16426, U.S.N.M.; Trinidad River, March, 1912

(Busck).
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MICROMESCINIA, new genus.

Fore wing with veins 2-3 stalked, 4-5 stalked, 6 below apex of cell,

8-9 coincident, 10, 11 on cell. Hind wing with 2 close to angle of

cell, 4 absent, 3-5 stalked, 6 from apex of cell, 7-8 coincident. Labial
palpi slender, oblique; maxillary palpi filiform, small. Male with
fold and tuft on costa at base of fore wing beneath.

Type of the genus.— Micromescina pygmxa, new species.

MICROMESCINIA PYGM-EA, new species.

Fore wing yellowish ocher, deep purple-red on costa and in a broad
terminal band. Hmd wmg fuscous, lighter at base; a pale Ime in

base of fringe. Expanse, 9.5 mm.
jH/^f.—Male, No. 16425, U.S.N.M.; Porto Bello, March, 1911

(Busck). Also one male and one female, Taboga Island, February,
1912 (Busck); Tabernilla, Canal Zone, May, 1907 (Busck).

NAVASOTA MYRIOLECTA, new species.

Pmkish, strewn with dark atoms, the veins marked with light

lines, most distinct along costa; the dark scales border the cell veins

and those runnmg to apex. Hind wing soiled whitish, the costa

gray. Expanse, 19 mm.
Type.—YQmole, No. 16434, U.S.N.M.; Cabima, May, 1911 (Busck).

PECTINIGERA VIOLODIS, new species.

Fore wing uniform light purple. Hind wing soiled whitish, the

costa gray. Expanse, 20 mm.
Type.—Female, No. 16430, U.S.N.M.; Cabima, May, 1911 (Busck).

PECTimOERA MUS^ELLA Schaus.

7. Corozal, Canal Zone, April, 1911, and June, 1912 (Busck), July,

1912 (J. Zetek), November, 1912 (C. P. Crafts); Trinidad River,

June, 1912 (Busck).

POUJADIA CYTTARELLA, new species.

Fore wing pink with scattered brown scales, cell whitish, the color

not reaching costa. Hind wing very pale fuscous; abdomen ocher.

Expanse, 16 mm.
Ty^^e.—Male, No. 16429, U.S.N.M.; Cabima, May, 1911 (Busck).

Also two others from the same place..

TINITINOA, new genus.

Fore wing with veins 2, 3, and 5 separate near end of cell, 4 absent,

6 below apex of cell, 8-10 stalked, 11 on the cell. Hind uang with
2 before the angle of the cell, 3-5 long-stalked, 4 absent, 6 from apex
of cell, 7 anastomosing with 9. Labial palpi porrect; maxillary
palpi filiform. Antennae of male with long pectinations at base,

decreasing to serrations at the middle; a slight flat tuft at base.

Type of the genus.— Tinitinoa phyi-d-es, new species.
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TINITn^OA PHYRDES, new species.

Fore wiiig with distinct white costal stripe, ending in a point at

apex; a dark streak at base; rest of wing pinkish with scattered

dark dots, irregularly representing the ordinary lines; veins longi-

tudinally Imed in pale; terminal dots small, black, distinct. Hind
wing pale fuscous tinged, with dark terminal line. Expanse, 15 mm.

Type.—Male, No. 16431, U.S.N.M.; Trinidad River, March, 1912

(Busck) . Also 9 males and 2 females from the same place with

additional data May, 1911, and June, 1912 (Busck), and additional

locality, Porto Bello, February, 1912 (Busck), the latter specimen
very small (expanse, 9.5 mm.).

SCHENECTADIA, new genus.

Fore wing with vein 2 from the cell, 4 absent, 3 and 5 from the

angle, separate, 6 below apex of cell, 8-10 stalked, 11 on the cell.

Hind wing with 2 and 5 separate, from the angle of the cell, 3 and 4

absent, 6 from apex of cell, 7 and 8 anastomosing. Labial palpi long,

obliquely erect, far exceedmg the vertex. Maxillary palpi scaly,

small. Front smooth.

Type of the genus.—ScTicnedadia merilesella, new species.

SCHENECTADIA MERILESELLA new species.

Fore wing pinkish with scattered black scales; costal edge, vein

12 and subcosta white, giving the appearance of a white costal stripe;

median vein black; brownish streaks on the folds, subcostal and
submedian. Hind wing sordid whitish. Expanse, 13 mm.

Type.—Male, No. 16432, U.S.N.M.; Corozal, Canal Zone, March,

1911 (Busck). Also two males, La Chorrera, May, 1912 (Busck);

Taboga Island, June, 1911 (Busck).

CCENOCHROA MONOMACULA, new species.

Dull ocher, longitudmally streaked with blackish, radiating at

base from dark center on submedian fold; a distinct, oval, black spot

at lower angle of cell. Hind wing stained with fuscous. Expanse,

14 mm.
T(/pe.—Male, No. 16433, U.S.N.M.; Cabuna, Maj, 1911 (Busck).

Also one male and one female, La Chorrera, May, 1912 (Busck).

Family CASTNIID^.

CASTNIA CACICA Herrich-Schafler.

1. Porto Bello, February, 1912 (Busck).

CASTNIA VIRYI Boisduval.

2. La Chorrera, March, 1912 (Busck); Porto Bello, April, 1912

(Busck).

CASTNIA LICUS Cramer,

1. Cabima, May, 1911 (Busck).
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CASTNIA ATYMNIUS Dalman.

2. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

February, 1911 (Busck).

CASTNIA HUMBOLDTI Boisduval.

2. Taboga Island, January, 1911 (Busck).

Family COSSID.E.

ZEUZERA PYRACMON Cramer.

11. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello,

February, 1911 (Busck); Cabima, May, 1911 (Busck).

ZEUZERA COMISTEON Schaus.

4. Paraiso, Canal Zone, January, 1911 (Busck).

ZEUZERA RAMOSA Schaus.

4. Paraiso, Canal Zone, January, 1911 (Busck); Porto Bello, Feb-

ruary, 1911 (Busck).

PSYCHONOCTUA TERRAFIRMA Schaus.

3. Taboga Island, February, 1912 (Busck).

PSYCHONOCTUA NULLIFER, new species.

Fore wing creamy, thickly dusted with chocolate brown atoms.

Hind wmg cream-colored with slight brown shading at anal angle.

Expanse, 58 mm.
Type.—Female, No. 16435, U.S.N.M.; Taboga Island, February,

1912 (Busck).

Two males which I associate with this have the same creamy

brownish tint; some blackish reticulations at base, less distmct ones

terminally and a discal dot. From the same locality and date.

COSSULA ARPI Schaus.

1. Cabima, May, 1911 (Busck).

LANGSDORFIA FRANCKU Hubner.

1. Cabima, May, 1911 (Busck).

HEMIPECTEN NIVEOGRISEA Schaus.

1. Cabima, May, 1911 (Busck).

LENTAGENA AUDARIA Schaus.

2. Paraiso, Canal Zone, January, 1911 (Busck); Taboga Island,

February, 1912 (Busck).

GIVIRA JUTURNA Schaus.

1. Porto Bello, March, 1911 (Busck).

TORONIA ADOLESCENS, new species.

Fore wing gray, mottled and streaked with white, in end of cell,

around submedian vein and densely over discal venules; reticulations

suffused; a black line with dull orange scales adjoinmg, across cell

from subcosta to vein 1; a similar submargmal line from costa,

broadly sinuate, ending on margin at vein 2 ; several less distinct and

broken streaks between these and the apex. Hind wing pale gray.

Expanse, 36 mm.
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Type.—Female, No. 16436, U.S.N.M.; Taboga Island, February,

1912 (Biisck).

This may prove to be the female of T. infantilis Schaus (Cossus

infantilis Schaus)^, though very dissunilar in appearance.

ARBELA NECREROS, new species.

Soft dark brown; a broader, darker blackish shade band, oblique

from costa before apex to inner margin before middle; reticulations

obsolete; a narrow gray line on angle of inner margin at base. Hind
wing sooty blackish, subtranslucent, the veins appearing darker.

Beneath, all blackish, reticulations only faintly shown. Expanse,
27 mm.

T?/2^e.—Female, No. 16437, U.S.N.M.; Trmidad River, March, 1912

(Busck).

Family HEPIALID^.

HEPIALUS MOMUS Druce.

1. La Chorrera, May, 1912 (Busck).

DALACA ASSA Druce.

1. Trinidad River, March, 1912 (Busck).

» Ann. Mag. Nat. Hist., (8), vol. 7, 1911, p. 632.



THE VARIATIONS EXHIBITED BY THMINOPHIS ORDI-
NOIDES (BAIRD AND GIRARD), A GARTER-SNAKE IN-

HABITING THE SAUSALITO PENINSULA, CALIFORNIA.

By Joseph C. Thompson,

Surgeon, United States Navy.

INTRODUCTION.

The garter-snakes of the Pacific coast found west of the Sierra-

Nevada-Cascade Range, from Vancouver in the north to the Teha-

chapi Mountains in the south, have been assembled in the Memoir of

Dr. A. G. Ruthven, under the one name of Thamnophis ordinoides

(Baird and Girard).^

Tliis species presents a remarkably large series of variations, is

equaled by no other in the genus, and is only approached by T. ele-

gans and T. radix which occupy regions five to eight times greater

in extent.

The specimens upon which tliis study is based were captured on

the Sausafito Peninsula, which forms the northern boundary of the

Golden Gate, the entrance to San Francisco Bay. They were all

taken within a radius of 3 kilometers.

METHODS.

In addition to enumerating the number of scale rows on the various

parts of the body, it has been found that most instructive records

may be obtained if note is taken of the exact gastrostege level at

which an added row begins or a suppressed row ends.

Assuming that a normal specimen is being examined, the following

is about what may be expected: At the beginning of the neck there

may be counted 10 rows of scales on each side of the median, a total

of 21 rows; a little further back there are 9 rows and the median, a

total of 19 rows; where this reduced count begins it will be seen that

it is caused by the IV row (counting the row next to the gastrostege as

the first row) being suppressed, and this occurs usually at the level

of the sixth gastrostege. From tliis point on there are 19 rows until

about the twenty-fifth gastrostege, where the count is increased to 21

rows; this is brought about by the addition of a row on each side,

the added row being the V. This V row, with the accompanying

total of 21 rows, continues to about the sixty-fifth gastrostege, when

the V row is suppressed and the count of 19 rows is resumed. The 19

rows continue to the level of the eighty-fifth gastrostege, when the

1 Bull. 61, U. S. NationalMnseum, 1908, p. 147.
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rV row is suppressed, leaving 17 rows, which continue throughout

the rest of the body.

A specimen such as just described would have the scale rows

recorded as

—

Neck, 19. Body, 19-21-19-17;

the sequence of addition and suppression of the scale rows as

—

Neck, —IV. Body, + V, —V, —IV;
and the complete data showing the gastrostege level at which the

added rows begin and the suppressed rows end may be presented as

follows

:

Neck.
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tinct scale formulae for T. ordinoides. The reduced counts prevail

in specimens from the northern part of the range. These formulae

and the frequency of occurrence of the five types found on the

Sausalito Peninsula are as follows

:

Per cent.

21-19-17 6

19-21-19-17 66

19-17 10

19-17-15 12

19-17-15-13 2

17-19-17-15

17-15

15-17-15

Bilaterally asjonmetrical 4

SCALE FORMULA 21-19-17 (—V, —IV).

U.S.N.M.
No.



354 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.47.

Female.

U.S.N.M.
No.
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This specimen varies from the normal in four additional characters,

the shields involved being the postoculars, the posterior temporals,

the supralabials, and the urosteges. This is the largest number of

variations found in a smgle specimen. It also possesses the lowest

number of scale" rows, 13, that has been recorded in this species.

The reduction is brought about by the suppression of the scale row

adjoining the median. Doctor Ruthven has demonstrated that the

normal sequence of suppression in Thamnoiiliis, m terms of the max-

imum number of rows, 23, for the genus is the V, VI, IV, and VII

rows.^ These are adjoining rows, whereas the reduction in this speci-

men from 15 to 13 rows was brought about not by the suppression

of an adjoining row, but by that of one several series away, the one

next to the median. Some 10 species of DipsadomorphinsD have been

examined and where the scale formula was 21-19-17, 19-17-15, or

17-15-13 the sequence of suppression was first a lateral row, the IV,

and then the row adjoining the median; or the sequence was reversed,

and the row adjoining the median was the first to be suppressed

followed by the row on the flank.

BILATERALLY ASYMMETRICAL.

No. 50260, male, ventrals 163. Anteriorly there are 19 rows. On
the right side the V row is absent; on the left side it is very short,

as it begins at the level of the thirty-ninth gastrostege and is sup-

pressed at the forty-second. Over this segment of the body there

are 20 rows, and posterior to it the count of 19 is resumed. The IV
row is suppressed on the right at the eighty-sixth and on the left

at the eighty-fifth gastrostege, leaving 17 rows, which are continued

throughout. It will be noted that this series of three scales in the

V row on the left side is an mtermediate condition between the

normal 19-21-19-17 type and the reduced 19-17 type.

No. 50313, male, ventrals 157. On the neck the IV row is sup-

pressed on the right at the fifth and on the left side at the sixth

ventral. Anteriorly there are 19 rows; on the right side the V row
is absent, on the left it beguis at the thirty-fifth, and is suppressed

at the forty-first ventral; over this short segment of the body
there are 20 rows. Posteriorly the IV row is suppressed on the

right at the eighty-third and on the left at the eighty-second ventral,

leaving 17 rows which are continuous throughout. It will be noted

that this specimen closely approaches the 19-17 type except for the

short series of scales in the V row on the left side, which extends over

the space of but 6 ventrals.

OTHER VARIATIONS.

Besides the variations in the scale formulae the specimens vary in

eight additional dermal characters. The sliields involved are the pre-

oculars, the postoculars, the anterior temporals, the posterior tempo-
rals, the supralabials, the infralabials, the anal, and the urosteges.

1 Bull. 61, U. S. Nat. Mus., p. 17.
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VARIATION IN PREOCULARS.

The normal condition is a single preocular. Where two exist it

is due to the fragmentation of the lower one-third of the normal

shield. In many normal specimens the lower one-third of the shield

is indented at the margins and is lighter in color.
Per cent.

1 normal 86

1-2 asymmetrical 10

2 bilateral 4

VARIATION IN POSTOCULARS.

The normal condition is three shields. Where two exist it is due

to the fusing of the normal middle and lower shields and where

there are four it is due to the normal lower shield being horizontally

divided. In some normal specimens the lower shield is enlarged and

shows traces of a tendency to become divided.
Per CMit.

3 normal 80

3-2 asymmetrical 10

3-4 asymmetrical 6

2 bilateral 2

4 bilateral 2

VARIATION IN ANTERIOR TEMPORALS.
Per cent.

1 normal 94

1-2 asymmetrical 4

2 bilateral 2

VARIATION IN POSTERIOR TEMPORALS.
Per cent.

2 normal 82

2-3 asymmetrical 12

3 bilateral 6

VARIATION IN SUPRALABIALS.

The normal condition is to have 8 supralabials with the fourth

and fifth entering the eye. Where the number is reduced to 7 it is

due to the fusing of the normal second and third shields; in this

tyi^e the third and fourth enter the eye. Wliere the count is in-

creased to 9 it is due to the dividing of the normal eighth shield into

2 in which the posterior is the smaller.
Per cent.

8 normal 94

8-7 asymmetrical 4

8-9 asymmetrical 2

VARIATION IN INFRALABIALS.

The normal condition is to have 10 infralabials. Where the num-

ber is increased to 1 1 it is due to the normal fourth shield being

divided. Where it is decreased to 9 it is due to the normal third

and fourth shields (33 per cent), the normal seventh and eighth
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shields (16 per cent), or the normal eighth and ninth shields (50

per cent) being fused. Where the count has been still further

reduced to 8, it has been due to the normal third and fourth shields

and the normal eighth and ninth shields being fused.
Per cent.

10 normal 74

10-11 asymmetrical 6

10-9 asymmetrical 12

10-8 asymmetrical 2

9 bilateral 4

9-8 asymmetrical 2

VARIATION IN ANAL.
Per cent.

Entire 90

Divided 10

VARIATION IN UROSTEGES.

The normal condition is for the urosteges to be paired tlu'oughout.

Many occur m which there are from one to four entire shields; an-

other peculiarity is that these are confined to the first half dozen at

the base of the tail.
Per cent.

Paired 72

1 to 4 entire 28

Extracting from these data shows that the following may be assumed

to be the normal conditions:
Per cent.

Scale rows 19-21-19-17 66

Preocular 1 86

Postoculars 3 80

Anterior temporals 1 94

Posterior temporals 2 82

Supralabials 8 94

Infralabials 10 74

Anal entire 90

Urosteges paired 72

The following table shows the percentage of normal individuals

and the percentage of those that are abnormal in one or more charac-

ters:
Per cent.

Normal in all characters 14

Abnormal in one character 44

Abnormal in two characters 20

Abnormal in three characters 14

Abnormal in four characters 6

Abnormal in five characters 2

An inspection of the above tables does not evidence any grouping

of the variations. There is apparently no tendency for a variation

from the normal in one character to be associated with a variation

in another character.



358 PROCEEDINGS OF THE NATIONAL MUSEUM. VOL. 47.

SUMMARY OF VARIATIONS.^

U.S.N.M.
No.
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POSITION OF THE VISCERA.

The external landmarks of the principal viscera, in terms of gas-

trosteges, are as follows

:

Sex
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FOOD.

There is a big salamander population, but the frogs and toads are

very scarce. As the garter-snakes do not eat the salamanders, and

as there are not enough frogs to support them, it proved instructive

to look into their food supply. This was found to consist almost

entirely of large slugs, of the genus Ariolimax. One specimen had
eaten a small rodent, and another had devoured two young of its

own species.

This diet of slugs, eked out with an occasional indulgence in canni-

balism, is an interesting example of the straits a species may be

brought to when its normal food supply is not obtainable.



RESULTS OF THE YALE-PERUYIAN EXPEDITION OF 1911.

ADDENDUM TO THE HYMENOPTERA ICHNEUMONOIDEA.

By P. R. Myers,

Aid, Division of Insects, United States National Museum.

The two specimens represented in the description of this species

came from some additional material submitted for study after the

report* by Mr. H. L. Viereck was wi'itten.

TRACHYSPHYRUS VENUSTUS, new species.

Type-locality.—Coropuna, Peru, 14,500 feet.

Type-specimen.—Cat. No. 18186, U.S.N.M.

Male.—Length, 12 mm. Head shining and very finely shagreened;

sides of face below broadly white, the white narrowly extending

upward along inner orbits to a point slightly above the base of the

frontal pit; ciypeus, mandibles, malar space black with indistinct

metallic purplish reflections and very sparsely punctured; cheeks

highly polished and white with few widely separated punctures and

hairs; front black with metallic purplish reflections; vertex black

with metallic reflections and two small white spots; area between

ocelli sparsely punctured; eyes black; palpi black; scape black, with

indistinct purplish reflections and sparsely punctured, about three-

fourths as long as the first joint of flagel; flagel reddish to fuscous at

apex, first joint distinctly longer than second, second same length as

third; pronotum purplish and somewhat indistinctly, coarsely

striated; mesonotum purplish, shining, sparsely punctured except a

medial area running back from anterior margin, which is closely punc-

tured and bronzy purplish colored; parapsidal grooves and suture on

apical margin bronzy purplish colored; mesopleurse purplish with

bronzy purplish reflections and coarsely rugose; a small smooth,

shining area with a few punctures at base of pleurae just above the

sternauli; scuteUar fovea bronzy purplish colored; scutel purple,

smooth and shining with a few punctures; metanotum coarsely

rugose, purplish with bronzy purplish reflections; propodeum coarsely

rugose, bronzy purplish with greenish bronze reflections; all coxae

purplish with bronzy purplish reflections; anterior and middle

femora, tibiae, and trochanters bluish with purplish reflections.

1 Proc. U. S. Nat. Mus., vol. 44, p. 469.

Proceedings U. S. National Museum, Vol. 47—No. 2052.
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Tarsi reddish; claws fuscous; hind femora dark reddish with bronzy

purplish reflections, darker inside than outside especially toward the

apex and base where it is nearly black; tibiss and spurs reddish; tarsi

and claws black except fourth joint which is whitish; first abdominal

segment and base of second purplish, remainder of second and all of

third violaceous; remainder of abdomen white; claspers black; wings

dark fuscous with violaceous reflections; petiole smooth and polished,

remainder of abdomen finely shagreened,

Paratype with purplish and bluish reflections; apex of thii^d joint of

liind tarsi as well as fourth segment white; hind femora uniformly

reddish, two small white spots on vertex are replaced by a white band.



A NEW PEAHLY FRESHWATER MUSSEL OF THE GENUS
HYRIA FROM BRAZIL.

By L. S. Frierson,

Of Frierson, Louisiana.

Wliile looking over the Lea collection in the United States National

Museum the shell to be described below was noted, the label attached

to it being " Eyria corrugata, from the Amazon River, Brazil, from

Captain Brown." It differs so much from that species indeed as to

be only placed in Hyria on account of the radial beak sculpture, and

epidermis. The shell resembles, perhaps, the Prisodon hrownianus

Lea more than it does the ordinary Hyrias, but that shell is smooth,

and the teeth differ considerably. The shell is decidedly novel, and

really appears to be a connecting link between the genera Hyria and

Diplodon. (It is not impossible that this species may be the " Hyria

Tiumilis Troschel," unpublished so far as I am aware, a species said

to be from Guiana, and referred to by Wiegmann in 1847, the name

being suggestive.)
HYRIA AMAZONIA, new species.

Plate 12.

Shell small, sohd, triangular, inflated. Length, 4; height, 2.7;

diameter, 2 cm., narrow in front, and almost square with the base,

which is straight almost to the posterior end, where there is a hint at

a sulcus. The dorsum is nearly straight, rising into a slight wing,

which in the type-specimen is just behind the middle. The posterior

end descends rapidly to the rounded posterior point. The beaks are

heavily radiately corrugated, breaking up in the center of the shell

into pustulations, and becoming smooth next to the margin. Epi-

dermis dull reddish brown, without other markings. The cavity of

the shell is tray shaped, beak cavities very shallow. In the left valve

there are two laterals, short, and remote from the cardinals, of which

there is one low, compressed, and nearly vertical, in front, and a hint

of another just beneath the beak. In the right valve there is one

lateral and one low ragged split-up cardinal. The protractor-pedis

scar is either absent or placed above the adductor scar, and is very

small, confluent behind. Nacre white and purplish (somewhat dis-

eased in the center of the type-specimen)

.

Type.—Csit. No. 83877, U.S.N.M.

Proceedings U. S. National Museum, Vol. 47—No. 2053.
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DESCRIPTIONS OF NEW SPECIES AND GENERA OF
LEPIDOPTERA FROM MEXICO.

By Harrison G. Dtar,

Custodian of Lepidoptera, United States National Museum.

This is the fourth paper ^ dealmg with new Lepidoptera from Mexico
which have recently been mcorporated in the collections of the

National Museum. The material was received almost entirely from

Mr. William Schaus and Mr. Roberto Miiller.

The present paper comprises descriptions of 135 new species, 1

new subspecies, 20 new genera, and references to the synonymy of

7 previously known species.

Family AGAPETIDAE.
Genus EUPTYCHIA Hubner.

EUPTYCHIA SUIVALENS, new species.

Dark brown with slight ocherous tint; fore wing unmarked in the

male, with two reddish bands and a bent discal mark close to sub-

costal in the female. Hind wing of male with two or three black

shaded submarginal spots, of the female with the spots more distinct

and an irregularly angled and dentate median line, not attaining the

margin and followed by a light shade. Below the fore wing with two
reddish bands and discal mark as in the female above ; also a crenulate

submargmal line, beyond which the ground color is deep brown.
Hind wmg deep brown with two red-brown lines; the inner angled
on vein 5 and median vein, the outer doubled, yellowish fUled, angled

on subcostal and the yellow spreading out to apex, squarely dis-

located on veins 2-4; beyond it a light purplish area; a submai^inal
silver line forming two loops at veins 1-3, followed by two oval

ocelli, black, yellow rmged, with double, outwardly eccentric sUver
arcs, then two elongate pure silver spots without edges or pupils,

situated in the interspaces of veins 5-7. Expanse, 37-40 mm.
Type.—Mole, No. 16476, U.S.N.M.; San Buena Ventura, Puebla,

Mexico, May, 1913 (R. Muller). Also four males and one female,

Jalapa, Mexico (Schaus collection).

> The preceding papers were published as follows:

No. 1742, Proceedings United States National Museum, vol. 38, pp. 229-273, June 7, 1910.

No. 1SS5, Proceedings United States National Museum, vol. 42, pp. 39-106, Mar. 6, 1912.

No. 1951, Proceedings United States National Museum, vol. 44, pp. 279-324, Feb. 11, 1913.

Proceedings U. S. National Museum, Vol. 47-No.2054.
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Family RIODINIDAE.

Genus ANCYLURIS Hubner.

ANCYLURIS INCA MORA, new subspecies.

Female.—Band of fore wing narrower than in inca Saunders and

terminating at vein 2 ; spot on costa of hind wing smaller and shorter.

Males.—Band of fore wing oblique, reachmg tornus. Hind wing

with no yellow above; beneath with a small white spot near tornus

and a larger orange one above it.

Cotijpes.—Uale and female, No. 16441, U.S.N.M.; Santa Rosa,

Vera Cruz, Mexico, August, 1906 (W. Schaus).

Family HESPERIIDAE.

Genus MTSCELUS Hubner.
«

MYSCELUS PERISSODORA, new species.

Dark red-brown, scarcely bronzy; fore wmg with the costa shaded

with black over cell, the veins black; three largo hyaline spots across

middle of wing, a quadrate one in cell, somewhat larger rectangular

one below vein 3 and a triangular one below vein 2; a subapical

row of hyaline spots, five in a curved row, the upper three wedge-

shaped, progressively larger, then a small one, then a narrow one;

two spots below, the upper notched, the lower rounded, separated

by vein 4. Hind wing red-brown with central dusky shaded band.

Beneath the fore wing is blackish, the spots repeated, the base light

yellow nearly to the band of spots. Hind wing black, the basal half

pale yellow, cut by a black bar on inner margm and followed by some

scattered yellow scales. Palpi beneath, pectus, legs and base of

abdomen pale yellow. Expanse, 52 mm.
Typ^.—No. 15454, U.S.N.M.; Misantla, Mexico, June, 1912 (R.

MiiUer).

Genus PARATRYTONE Godman.

PARATRYTONE APHRACTOIA, new species.

Brown-black; fore wing with an oblique quadrate yeUow-hyaline

spot m the end of the cell, three small ones beyond, closely continuous

in Une, a narrow one above vein 1, large one above vein 2 and small

one above vein 3, there in an oblique Ime; male brand oblique from

vein 1 to 3, black, surrounded by a black area. Hind wmg with four

yellow spots in a straight row between veins lb and 5, alternatingly

large and small. Beneath, fore wing with the markings repeated,

the lower spot elongated and white; a black shade m disk. Hmd
wing dark red shaded, the spots repeated in white and in addition

three others, one in cell, two on costa, these small. Expanse, 32 mm.
Type.—U&le, No. 16442, U.S.N.M.; Popocatopetl Park, 13,000

feet, Mexico (W. Schaus).
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Genus OCHLODES Scudder.

OCHLODES SAMENTA, new species.

Black-brown, a little bronzy shaded; male brand black, oblique,

from vein 1 to 3 ; three spots beyond it, the one above vem 1 narrow,

above 2 transverse, both yellow, the one above vein 3 quadrate,

partly hyaline ; three minute hyalme costo-subapical spots. Hindwmg
with a band of three joined fulvous spots across the disk between veins

2 and 7 or a little beyond. Beneath, fore wing with the spots repeated,

enlarged, the lower cuneiform and fulvous; disk black. Hmd wmg
brown, the band repeated in carneous gray, running from lb to

costa with projections on the outer side and a smaller straight band
across subbasally, followed by a dark shade. Expanse, 30 mm.

Cotypes.—Three males. No. 16443, U.S.N.M.; Sierra de Guerreo,

Mexico, May, 1911, and December, 1912 (R. Miiller) ; Guadalajara,

Mexico (W. Schaus).

Genus THORYBES Scudder.
THORYBES UVYDIXA, new species.

Dark brown, overspread with light chocolate over two-thirds of

fore wdng and all but margins of hind wing. Fore wing mth yellowish

white spots, forming a straight line from middle of costa toward
tornus, two minute subcostal, a constricted broken hour-glass

shaped one in cell, emarginate larger one above vein 2 and small one
below it; a narrow spot beyond the line above vein 3 and a partly

obsolete curved row of five subapically; fringe checkered black and
pale. Beneath fore wing black on the disk, yellowish below vein 2;

spots repeated in white, enlarged, the apex powdered Avith white

and showing a submarginal row of white powdery lunules; hind
wing black, white powdered, heavier outwardly, the outer half nearly

solidly milky, relieving two narrow, very irregular mesial black
lines, of which the inner is connected with three rounded gray areas

and another of these areas is situated below costa before the middle.

Fringe dark with a black basal hno, sHghtly checkered. Expanse,
48 mm.

Type.—No. 18191, U.S.N.M.; Sierra de Guerrero, Mexico, June,

1913 (R. MuUer).

Genus PHOLISORA Scudder.
PHOLISORA SMODORA, new species.

Deep black; head touched with greenish yellow, collar golden
behind; fore wing with an outer row of nine small elongate white
spots across the wing, strongly excurved over cell; no other marking.
Below deep black, a little shining, unicolorous, the veins not con-
trasted. Palpi beneath, pectus and venter of abdomen white.

Expanse, 27 mm.
Type.—Male, No. 18192, U.S.N.M.; Sierra de Guerrero, Mexico,

June, 1913 (R. Muller).
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Family LITHOSIIDAE.

NUDUR, new genus.

Fore wing with 10 veins, 3 from before angle of cell, 4, 5 from cross

vein, 6 from apex of cell, 7 to 10 coincident, 11 free. Hind mng with

3 from close to angle of cell, 5 from center of cross vein, 6 and 7 coin-

cident, 8 from beyond middle of cell. Hind tibia vnih. 4 small spurs;

palpi slender, porrect; tongue well developed.

Type of the genus.—Nudur fradivittarum, new species.

NUDUR FRACTIVITTARUM, new species.

Fore wing ocher yellow, stained ^vith red around the markings;

markings dark slate color; a straight band from base to middle of

outer margin, starting from a small basal costal mark; a short band

at base on inner margin and another before tornus; two oblique

bands on costa, starting as straight costal dots, then abruptly swept

outward at inner and outer thirds, respectively. Hind wing dark

rosy with small dark rOunded patch at apex. Expanse, 18 mm.
Type.—Male, No. 15455, U.S.N.M., Misantla, Mexico, May, 1912

(R. Muller).
Genus AFRIDA Moschler.

AFRIDA COAGULATA, new species.

Fore wing silvery white; a purpUsh brown, black-edged patch on

costa at base; a large quadrate one on middle of costa; a large one

on outer margin extending inward centrally; six broken, angular,

black lines arising from inner margin to cell; two dots on costa before

apex. Hind wing whitish, stained with gray, especially in discal dot

and margin. Expanse, 18-21 mm.
Cotypes.—Msde and female, No. 15456, U.S.N.M.; Tehuacan,

Mexico, September, 1908 (R. Muller); Oaxaca, Mexico (Schaus

collection)

.

AFRIDA ZOEPHILA, new species.

Fore wing silvery white; no basal dark patch, the costal area a

little luteous stained within the irregular broken black inner line;

central costal patch rounded below, purple brown, black outlined;

marginal patch large, extending inward centrally, edged with black

dots and dashes; two angular lines below cell, diverging on vein 1,

the space between them luteous stained. Hind wing smoky fuscous

throughout. Expanse, 15 mm.
Cotijpes.—Ma\e and female, No. 15457, U.S.N.M.; Orizaba, Mexico,

July, 1910 (R. Muller); Juan Vinas, Costa Rica (W. Schaus).

AFRIDA ZOLDA, new species.

Fore wing silvery white, without basal or costal dark patches;

marginal patch large, produced inward centrally; inner line irregular,

angled and broken; outer line sharply angled subcostally, then

nearly even and close to marginal patch, broken below; two dashes
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on costa before apex, forming a broken arc; some dots and dashes

in upper edge of the marginal patch. Hind wing fuscous shaded,

darker on the apex. Expanse, 18 mm.
Type.—Female, No. 15458, U.S.N.M.; Oaxaca, Mexico (Schaus

collection)

.

Family ARCTIIDAE.

Genus HYALARCTIA Hampson.

HYALARCTIA TEPICA, new species.

Pale yellow, translucent, except along costa and inner margin of

fore wing; veins of fore wing narrowly lined with black. Head and

collar ocher, two small black points on collar and one on each pata-

gium. Black lines on front side of fore and mid legs. Expanse,

39 mm.
Type.—Femsde, No. 16444, U.S.N.M.; Itapa, near Tepic, Mexico

(R. MiiUer).

Family NOCTUIDAE.

Subfamily AG-ROTINAJE.

Genus AGROTIS Ochsenheimer.

AGROTIS CHABAUDANA, new species.

Collar black, with a yellow-white line in front, widening to the

sides. Fore wing slaty gray with only a trace of brown, the costa

broadly yellow clay color to before the outer line ; a black wedge at

base ; cell filled in with black before and between the stigmata ; orbicu-

lar and reniform large, of the ground color, defined by narrow pale

lines, open below; inner Une smooth, pale, incurved in an arc across

submedian space; outer line smooth, pale, faintly dark edged, ex-

curved from costa, subparallel to outer margin below; a pale ter-

minal Une. Hind wing pale at base, fuscous shaded outwardly, with

dark discal spot and outer hne. Expanse, 40 mm.
Type.—Female, No. 16477, U.S.N.M.; Zacualpan, Mexico, June,

1913 (R. MilUer).

Named in honor of Mr. Roberto Miiller's correspondent in Zacual-

pan, State of Mexico, near the frontier of Guerrero, Mr. Alfredo

Chabaud.
AGROTIS DELICATESSA, new species.

Collar black beyond base. Fore wing brown, the color clear in

basal space and beyond outer line, shaded with blackish centrally;

costa grayish clay-color to outer line; a black wedge at base; cell

filled with black before and between the stigmata; orbicular creamy

brown, rounded below, open above and joined to a narrow line below

costal stripe running to base; claviform black-outlined, pale browni

filled; reniform brown with pale edge within and narrow black one

without; inner hne smooth, blackish, double, incurved across sub-

34843°—Proc.N.M.vol.47—14 24
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median space; outer line black, denticulate, faintly doubled, ex-

curved a little over veins 2-5; subterminal line pale, flexuous, with

a blackish mark on the costa. Hind wing whitish, shaded with gray

on veins and costa; a round discal dot and traces of outer line.

Expanse, 33 mm.
Type.—Msle, No. 16478, U.S.X.M.; Zaciialpan, Mexico, May. 1913

(R. Miiller).

Genus UFEUS Grote.

UFEUS LURA, new species.

Dark violaceous brown, finely blackish irrorate, the space beyond
the outer line a Httle paler ; veins and lines black ; inner line distinct

only below the cell, pale-edged inwardly, forming a strong angle

outward on submedian fold and a sharp one inward on vein 1 ; outer

hne pointed on the veins, followed by pale, bent at right angles just

below costa and parallel to it for a short distance, then roundedly

excurved and becoming parallel to outer margin. Hind wing uni-

form smoky fuscous. Expanse, 38 mm.
Type.—Male, No. 16479, U.S.N.M.; Mexico City, Mexico, June,

1913 (R. Muller).

Genus TIMORA Walker.

TIMORA TESSIPTA, new species.

Pale yellow; head and part of thorax tinged with pink; fore wing
pale yellow, a broad subterminal band of pink from apex to tornus,

curving a httle and leaving a rather wide terminal space of the yellow

ground color; a short band at base along submedian fold, and a

narrower one in lower part of cell. Hind wing blackish, paler at

base and costa. Expanse, 20 mm.
Ti/i>e.—Male, No. 18193, U.S.N.M.; Tehaucan, Mexico, September,

1913 (R. Muller).

S^aT5falnily JIJ^nB:NlNJ^:E.

Genus MISELIA Hiibner.

MISELIA VERRUCA, new species.

Fore wing blackish gray; a black dash at base, cutting the black

subbasal half line; inner line black, partly reUeved by white borders,

forming three arcs ; claviform black, pointed, touching the outer line

;

orbicular minute, circular; reniform wliite, with black central mark;
outer Hne obsolete above, Ughtened by white borders below; a row
of black dashes along costa; subterminal hne white, wavy, powdery;
an obhque black dash above tornus. Hind wing wliitish, shaded

with fuscous along the veins outwardly and on margin. Expanse,

22 mm.
Type.—Female, No. 15461, U.S.N.M. ; Tehuacan, Mexico, Septem-

ber, 1912 (R. Miiller).
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MISELIA CENTROCHLORA, new species.

Fore wing light gray tinged with violaceous ; median space shaded

with dark olive, fully below the cell, between the stigmata through

the cell to costa; claviform covered by a blackish shade; basal field

nearly clear of markings; orbicular and reniform aimular, the orbi-

cular of the ground color, the reniform with a concentric oHve ring;

inner line black, slender, arcuate ; outer line excurved over cell in a

sharp point, running nearly to the subterminal line; subterminal Una

pale with dusky edge, flexuous, faint; margin stained with oUve.

Hind wing sordid whitish, the margin broaidly fuscous. Expanse,

26 to 29 mm.
In the female the central dark olive shade is absent, showing an

elliptical black-edged claviform; submarginal space violaceous

shaded. Expanse, 32 mm.
Cotypes.—Two males, one female. No. 15462, U.S.N.M.; Misantla,

Mexico, December, 1911, January, 1912 (R. Muller).

Genus ERIOPYGA Guenee.

ERIOPYGA ECCARSIA, new species.

Fore wing black, shining, the only marking visible being the large,

distinct reniform, which is oblique, narrow, white, annular, with a

slight indentation on the outer side; some small wliite specks on

costa toward apex. Hind wing whitish at the base, shaded with

blackish over apex and outwardly. Expanse, 26 mm.
Type.—Female, No. 16446, U.S.N.M. ; Zacualpan, Mexico, August,

1909 (R. Muller).

ERIOPYGA MONOPIS, new species.

All blackish, the only distinct marking being the upright oval

white reniform; other marks very faint; orbicular somewhat more
leaden than the groimd ; outer and subterminal hnes traceable, dark,

even, and parallel to outer margin. Hind wing fuscous, lighter over

the disk to base, showing a dark discal spot. Expanse, 31 mm.
TyiJe.—Male, No. 16481, U.S.N.M.; Zacualpan, Mexico, June, 1913

(R. Muller).

ERIOPYGA STICTIPENNA, new species.

Antennse of male pectinated; dark brown, with white dots along

costa and outer line, giving a dotted appearance; reniform white,

broken; other lines inconspicuous, inner and outer double, paler-

filled, wavy, subterminal pale, forming two arcs; claviform and
orbicular outlined in black, rounded. Hind wing with dark dot in

end of cell, pale over disk, veins and margin fuscous, fringe white.

Expanse, 25 mm.
Type.—Male, No. 16447, U.S.N.M.; Tehuacan, Mexico, September,

1910 (R. Muller).
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ERIOPYGA DIPLOPIS, new species.

Thorax blackish, collar rusty brown. Fore wing blackish, the

Unes obsolete; reniform distinct, white, with a rusty yellow broad

iimer edge; orbicular large, black-edged, somewhat oblique, filled

with the ground color; an irregular shaded and dentate black sub-

terniinal hne from costa, then obsolete. Some black between the

stigmata in the female, none in the male. Hind wing whitish through

the center, costa fuscous, darker in the female than in the male.

Expanse, male, 28 mm. ; female, 27 mm.
Cotypes.—Male and female, No 16480, U.S.N.M.; Zacualpan,

Mexico, June and July, 1913 (K,. Miiller).

ERIOPYGA XERA, new species.

Blackish brown, uniform; markings obscure, the lines black, some-

what thick, the inner a little oblique and broken-segmented; outer

line excurved over cell, a little angled and dentated by obscure fol-

lowing points; orbicular a dot; reniform pale ringed; subterminal

line with thickened black inner edge followed by pale, nearly straight

and subparallel to margin. Hind wing fuscous brown, a little lighter

in the cell, relieving a dark discal spot. Expanse, 23-24 mm.
Cotypes.—Two females, No. 16482, U.S.N.M.; Zacualpan, Mexico,

June and July, 1913 (R. Miiller).

The markings are described from the June specimen; in the July

one nothing can be made out but the subterminal line, and that is

obscure.
ERIOPYGA BORTHORODES, new species.

Dark brown, the markings obscure; lines blackish, crenulate, the

inner line edged within, the outer without by pale, somewhat spotted

;

iimer line oblique; outer line excurved over cell; orbicular and reni-

form pale-edged, dark ringed or filled, a dark spot in lower segment

of reniform; subterminal line pale, even, rather broad, with an inward

dent subcostally, distinct, the terminal space beyond it sUghtly

paler than the ground. Hind wing fuscous, lighter over the cell,

with or without a dark discal spot. Expanse, 26 mm.
Cotypes.—Two females. No. 16483, U.S.N.M.; Zacualpan, Mexico,

June, 1913 (R. Miiller).

Genus HYDROECIODES Hampson.

HYDROECIODES RECTILINEA, new species.

Fore wing light purple, shading to dark bronze on outer margin,

where this color forms a large patch; inner markings obsolete;

outer line distinct, straight, white, oblique with a narrow dark inner

edge. Hind wing whitish, tinged with purplish gray outwardly.

Expanse, 29 mm.
Type.—Uole, No. 16448, U.S.N.M.; Mexico City, Mexico (R.

Muller).
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Genus HYSSIA Guenee.

HYSSIA DEGENERANS, new species.

Light reddish brown; a large area over the end of cell, narrowing

basally, blackish; lines indistinct, showing as irregular transverse

streaks, the outer continuous and curved, somewhat dotted; ter-

minal space moderately and evenly a shade paler, without evident

subterminal Ime, Hind wing pale ocherous whitish, shaded with

fuscous broadly over apex; veins and discal dot gray; terminal line

dark, broken. Expanse, 24 mm.
Type.—Mfde, No. 16484, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R.Muller).
HYSSIA PLENIPOTENTIA, new species.

Fore wing dark brown, shaded with blackish; a black dash at base

on submedian; inner line double, black, paler filled, forming an

arc from media to vein 1 and from 1 to margin; claviform a broad

black arc; orbicular a black circle; reniform full, black-edged, filled

by ground color with a faint concentric ring and outer white edge;

outer line double, with pale brownish filling, the outer edge very

indistinct, inner edge dentate, the line sharply excurved beyond cell;

subterminal line flexuous, pale brownish, preceded by indistinct

black dashes, the narrow following terminal space black-shaded.

Hind wing whitish in the male with fuscous border, veins and discal

dot, largely fuscous in the female. Expanse, male, 30 mm.; female,

25 mm.
Cotypes.—Male and female, No. 16485, U.S.N.M.; Zacualpan,

Mexico, June, 1913 (R. Miiller).

NEOMANOBIA, new genus.

Proboscis fully developed; palpi upturned, the second joint

thickly scaly, the third smooth; front smooth, rounded; antennae of

male ciliate; eyes large, rounded; head and thorax clothed with

hair and hair-like scales; pro- and meta-thorax with spreading

crests; fore tarsi with a row of stout spines on the outer side of first

joint; abdomen without crests.

Type of the genus.—Neomanohia thyodes, new species.

NEOMANOBIA THYODES, new species.

Fore wing dark brown-black, the reniform discolorous, red-brown,

with narrow clay-colored outer edge; other stigmata absolete; lines

black, thickened, crenulate, subsegmented, obscure; inner line

oblique; a coarsely angled median black line without bordering pale

scales, touching the reniform inwardly; outer line projected over

reniform, doubled centrally by a row of remote black dots; sub-

terminal line rather distinct, black, indented subcostally and sub-
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medially. Hind wing brown, shaded with blackish on outer third;

veins and small discal spot black. Expanse, 33 mm.
Type.—Usile, No. 16486, U.S.N.:M.; Zacualpan, Mexico, July,

1913 (R. Miiller).

SulDfaiTiily CUCXJLL1IN"A.E.

Genus HOMONCOCNEMIS Hampson.

HOMONCOCNEMIS PSAPHmomES, new species.

Fore wing brownish gray; subterminal line white, coarsely and

finely wavy, near the margin; a black dash on submedian fold at

base and termen, edged with blackish shades, cutting the subterminal

line; a blackish shade across median space and between the stigmata;

inner line black, sharply angled on the veins and folds, double;

orbicular large, round, pale, in a black ring, broken above and below;

reniform less pale, large, with black central arc; outer line black,

denticulate, curved over cell, oblique below; black streaks on the

vems in subterminal space; fringe spotted black and white. Hind
wing white; a terminal fuscous line, enlarged at submedian fold.

Expanse, 35 mm.
Typg.—Male, No. 16487, U.S.N.M.; Zacualpan, Mexico, June,

1913 (R. Miiller).

Subfamily ^CRONYCTIN^E.
Genus LUPERINA Boisduval.

LUPERINA CUPPES, new species.

Bronzy brown, darker in median space, the submarginal space

light at base; lines brown, double, paler, somewhat violaceous filled;

inner line coarsely waved; outer line excurved over cell and with

black points on veins 3 and 4; orbicular and reniform large, slightly

paler than the median ground and filled with violaceous like the

lines; subterminal line bronzy, denticulate; terminal space dark.

Hind wing brown, with central dark band and narrow terminal line;

fringe of both wings dark with basal light line. Expanse, 31 mm.
TV^e.—Male, No. 16488, U.S.N.M., Zacualpan, Mexico, July, 1913

(R. Miiller).
Genus NOCLOA Smith.

NOCLOA EZEHA, new species.

Fore wing comparatively broad and short; joale yellow; a little

irrorated with orange; a square purple patch in the cell between the

obsolete stigmata; outer line slender, dentate and excurved above,

preceded by three purplish patches, two in the excurve opposite cell,

one on submedian fold; a row of triangular purplish patches between

the veins subterminally. Hind wing pale ocher. Expanse, 24 mm.
Type.—Male, No. 18194, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. Miiller).
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Genus ANTAPLAGA Grote.

ANTAPLAGA PREPONTENDYTA, new species.

Head, thorax, and fore wing white; inner and outer lines slender,

black, approximate, the space between them filled in with orange

ocher, including the approximated stigmata; inner line tremulous;

outer line angled at veins 3 and 6; faint mesial line excurved in cell;

orbicular white; reniform narrow, white, black centered and black

edged; terminal space tinged ^vith orange at margin, the veins black

lined, with illy- developed intravenular streaks also. Hind wing

blackish, the termen orange tinted. Expanse, 28-30 mm.
Cotypes.—Two males, No. 18195, U.S.N.M.; wSierra de Guerrero,

Mexico, July, 1913 (R. Miiller).

CALOCEA, new genus.

Eyes large, round; tongue fully developed ; fore wing with areole;

fore legs unarmed; frons with large prominence, densely roughened;

abdomen without crests; prothorax with divided crest; metathorax

with crest; palpi upturned, reaching vertex of head.

Tjipe of the genus.— Calocea eucraspedica, new species.

CALOCEA EUCRASPEDICA, new species.

Basal space of fore wing and costa centrally light tan-bro\vn;

median space light bronzy brown; distal dot light tan-brown; lines

brown, faint; inner line excurved, reaching to origin of vein 2; outer

line far out, strongly excurved, approaching the margin centrally,

double; terminal space pink, with a darker rosy triangle on costa

beyond outer line. Hind wing dull brown, the margin shaded with

sordid rosy. Expanse, 28 mm.
Type.—Mole, No. 15459, U.S.N.M.; Tehuacan, Mexico, July, 1912

(R. MuUer).
Genus STIRIA Grote.

STIRIA TACHYMORA, new species.

Thorax purple brown; collar and vertex yellow; fore wing olive

grayish on basal three-fourths, then narrowly yellow, the margin
shaded with red-brown, the fringe dark purple brown; a broad,

clouded brown-black band across middle of wing. Hind wing white,

a little sordid, but without any marginal staining. Expanse, 36 mm.
Type.—Male, No. 14444, U.S.N.M.; Mexico City, Mexico, Sep-

tember, 1912 (R. Miiller).

STIRIA ITICYS, new species.

Head and collar pale yellow; disk of thorax dark brown. Fore

wing pale yellow with a broad brown shade along inner margin from

base to outer line, lightened in two oval patches beyond the inner

line; lines brown, slender, rather faint; inner hue angled on submedian
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fold; outer line angled between veins 6 and 7 and running out in a

point nearly to outer margin; orbicular and reniform large slender

rings. Hind wing whitish, or a little shaded with fuscous. Expanse,

24-25 mm.
Cotypes.—Two males, No. 18196, U.S.N.M.; Zacualpan, Mexico,

September, 1913 (R. Muller).

STIRIA ARGYROPOLIA, new species.

Head and thorax ocher-whitish, shading to blackish gray posteri-

orly. Fore wing silver-gray; lines ohve brown edged with pale

yellow away from the center; inner line angled on submedian fold;

outer Une starting from near center of inner margin straight toward

apex below vein 6, where it is sharply bent, rumiing straight inward,

then curved to costa; fringe mixed with brown. Hind wing ocher

whitish. Expanse, 32 mm.
Type.—Male, No. 16489, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. MiiUer).
Genus STIRIODES Hampson.

STIRIODES NYDAR, new species.

Dark ohve brown; fore wing with traces of imier and outer dark

lines, smooth, strongly excurved; subterminal line shown as a dark

patch on costa; terminal areas paler. Hind wing fuscous, yellow-

ish toward base and fringe yellow; a small dark discal spot. Expanse,

22 mm.
Tijpe.—Uale, No. 16490, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. MuUer).

Like S. umhria Druce, larger, hind wing paler, the lines of fore wing
less distinct, more curved, the median not as distinct as the others.

STIRIODES SUBSERVIENS, new species.

Wings longer; body more robust than usu&l. Ocherous yellow,

color of S. procida Druce, marked with brown; imier and outer lines

brown, shaded, diffused, the inner curved, the outer incurved below;

a broad diffused shade spreading over most of median space, but not

completely continuous; orbicular and reniform indicated; a brown
costo-subapical spot. Hind wing fuscous, the fringe yellow. Ex-
panse, 22 mm.

Type.—FemBle, No. 16491, U.S.N.M.; Orizaba, Mexico (Schaus

collection).
CACOFOTA, new genus.

Tongue well developed; palpi uptm*ned to near middle of front;

front with low rounded prominence, transversely cut below by a deep

groove, below which is a large plate; eyes large, rounded, smooth;

tibisB unarmed. Hind wing with vein 5 weak, from near middle of

cross vein.

Type of the genus.— Cacofota inermis, new species.
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CACOFOTA INERMIS, new species.

Fore wing long, pointed at apex; smooth gray; inner line black,

from costa to vein 1, angled subcostally and submedially, faintly

doubled centrally; orbicular and reniform large, similar, discolorous

red-brown with paler edge in a black ring, the orbicular oblique;

outer line represented by a few scattered spots; subterminal line a

faint pale shade; a long black streak on vein S; terminal dots small.

Hind wing creamy wliitish. Expanse, 31 mm.
Type.--Ua\e, No. 16492, U.S.N.M.; Zacualpan, Mexico, June, 1913

(R. MuUer).
Genus SPHIDA Grote.

SPHIDA PLEOSTIGMA, new species.

Fore wing reddish brown with chocolate shadings; a light pinkish

angular area at base, running out along costa; orbicular and reniform

dull red-brown filled, the former narrow, longitudinal, the latter full,

obhquely cut below, a point on upper corner, the costal edge not well

defined; median vein and branches dark; a dark faint extra-mesial

shade hne; outer Hne slender, scalloped between the veins; terminal

space purpUsh gray, with darker subsagittate marks on the veins.

Hind wing, brown, fuscous broadly on margin. Expanse, 52 mm.
Type.—Female, No. 15460, U.S.N.M.; Teapa, Tabasco, Mexico.

September, 1 9 1 2 (R . M uller )

.

Genus TRACHEA Ochsenheimer.

TRACHEA STYGIA, new species.

Deep brown-black; ordinary marks indistinct, except the reniform,

which is rather conspicuously pale-bordered outwardly; lines crenu-

late, the outer with a duphcation touching the ends of the cusps;

claviform joined to the outer Une by a bar on submedian fold; orbicular

circular with a central dot; reniform large, deeply concave outwardly,

shghtly paler than the wing, black-edged, with a pale reddish inner

border on the outer side; median line shown on costa and forming

an arc in cell; three white dots on costa before apex; subterminal hne
veiy faint, followed by scattered wliitish scales; a slender crenulate

terminal Une. Hind wing white, stained with blackish on the veins

and broadly so on the outer margin. Expanse, 40 mm.
Type.—Male, No. 16445, U.S.N.M.; Mexico City, Mexico, July,

1911 (R. Miiller).

Snbfamily ER^STRIIN-A-E.

GORGORA, new genus.

Fore wing with accessory cell, vein 7 from its end, 8, 9 stalked, 10

from upper side. Fore tibia with claw on outer side; front with

large, roughened, coarsely granular area; palpi short, reaching frons,

coarsely clothed.

Type of the genus.—Gorgora morga, new species.
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GORGORA MORGA, new species.

Black; thorax dorsally, palpi and hairs on femora orange. Fore

wing shining greenish black, the marks edged vnih dull black ; a large

round orange discal spot; a marginal orange band, dentate out-

wardly, touching termen by its dentations on the vems, the fringe

black. Hind wing black, with only a Uttle metaUic gloss. Expanse,

34 mm.
Type.—Female, No. 15463, U.S.N .M.; Mexico City, Mexico, Sep-

tember, 1912 (R. Miiller).

Genus TROGOBLEMMA Hampson.

TROGOBLEMMA CACODOXICA, new species.

Fore wing with the outer margin excavate in its upper half, leaving

a projection at middle; red-brown, irrorate with purpUsh and a little

red; markings illy defined. A small black discal dot. Hind wing

light fuscous. Expanse, 15-20 mm.
Cotypes.—Three females. No. 15464, U.S.N.M.; Orizaba, Mexico

(Schaus collection); Juan Vinas, Costa Rica, November, 1909 (W.

Schaus).

Very close to T. modesta Schaus, described from Costa Rica, but

which I have also from Jalapa, Mexico^ In the female of modesta the

hind wings are pale with a curved extra-discal gray band, which

beneath is strongly arcuate and submacular. In cacodoxlca, the hind

wings of the female are entirely fuscous shaded, the band beneath

shaded, obscure and only shghtly arcuate. Mr. Schaus's Costa Rican

specimen was identified by him as the female of modesta.

Hampson' s description of the genus is in error in the statement

"Proboscis absent." It is true that in the type-specimen of T.

acutalls Schaus the tongue is absent, but it has been broken off, and

is plainly visible in other specimens before me from the same locaUty.

The large discal spot of the type is a variation only, the other speci-

mens showing minute discal dot or replaced by a large white patch.

A similar variation occurs in T. modesta.

Genus PARANGITIA Hampson.

PARANGITIA MOSAICA, new species.

Olivaceous brown, heavily shaded over a light clay color, that

appears only about anal angle; claviform, orbicular, and reniform,

round, light-ringed, forming a close group of similar spots; hnes

slender, black, dentate, not contrasted, the outer excurved over cell;

an oblique white mark across apex, dentate outwardh^; submarginal

hne wavj^, defining a mottled darker terminal area. Hind wmg
blackish, a little bronzy, darker on the margin. Expanse, 21 mm.

Type.—M.Qle, No. 15465, U.S.N.M.; Orizaba, Mexico (Schaus col-

lection) .
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PARANGITIA CENTROCHALCA, new species.

Fore wing brown with metallic bronzy reflection, especially on

median area; base somewhat darker, Hmited by the inner line, which

is black, slender, dentate on subcosta and vein 1 ; discal marks pale-

ringed, similar, in a group of three, the reniform a httle constricted;

outer line blackish, obscure, excurved over cell; subterminal line pale,

waved, preceded by dark dashes subapically and followed by a

darker terminal space. Hind wing black, a little bronzy. Expanse,

26 mm.
Type.—Female, No. 15466, U.S.N.^M.; Jalapa, Mexico (Schaus col-

lection).
Genus ORUZA Walker.

ORUZA COSTALIS, new species.

Fore wing gray with a reddish tint; a straight, broad, sordid

creamy white stripe, not quite touching costa; lines straight, slender,

wliitish; median space blackish shaded, with a blackish discal mark;

subterminal line whitish, curved from costa to middle of outer margin,

sharply dentate below. Hind wing colored like fore wing, with

blackish discal dot, white extra-mesial line and zigzag submarginal

one. Expanse, 16 to 23 mm.
Cotypes.—One male, two females. No. 15467, U.S.N.M.; Misantla,

Mexico, June, 1912 (R. Miiller); Orizaba, Mexico (Schaus collection).

Near to 0. alhocostata Druce, but the costa not so white and the

zigzag subterminal line present.

ORUZA ALBOCOSTALIATA Packard.

Acidalia albocostaliata Packard, Hayden Rept. U. S. Geol. Surv. Terr., vol. 10,

1876, p. 336.

Cosymbia albocostaliata Hulst, Bull. 52, U. S. Nat. Mus., 1903, p. 292.

Pleonectyptera albocostaliata Dyar, Can. Ent., vol. 39, 1907, p. 209.

This North American species falls here. It has been placed among
the Geometridae until recently.

Genus BRYOCODIA Hampson.

BRYOCODIA LELACtNA, new species.

Yellowish gray at base, the lower part of median space dark

lilacine; area beyond the outer line pale lilacine, contrasting; inner

line black, waved, faint above; orbicular indicated; a black wedge

before the reniform, which is eUiptical, pale-filled ; outer line smooth,

excurved over reniform; subterminal line dark, broken, broadly

shaded on costa. Hind wing pale gray. Expanse, 17 to 19 mm.
Cotypes.—Male and female, No. 15468 U.S.N .M.; San Jose de

Guaymas, Mexico, April, 1910 (L. O. Howard).
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Genus COBUBATHA Walker.

COBUBATHA DAMOZELA. new species.

Fore wing dark silvery gray at base, a slender black subbasal line,

indented subcostally; a nearly erect median blackish shaded line,

bent on median vein ; space beyond it dark, filled by many lines and

shades; reniform white, elliptical, cut outwardly by a black central

patch; six coppery and whitish alternating hnes close beyond it,

outwardly oblique above, confused below, followed by a black sub-

marginal patch centrally and a large dark apical truncate triangle;

a slender black marginal line, preceded by white. Hind wing dark

fuscous, with slight coppery reflection. Expanse, 15 mm.
Type.—Female, No. 15469, U.S.N.M.; Tehuacan, Mexico, August,

1912 (R. MuUer).
COBUBATHA DREPTICA, new species.

Fore wing with the base broadly hlacine gray, nearly unmarked,

the costa dark; terminal half of wing dark, blackish lilacine, indis-

tinctly marked with black; an inner slightly curved bordering fine

and subapical patch, continued as a broken fine below are most

distinct. Hind wing blackish, with bronzy reflection. Expanse,

13 mm.
Type.—Male, No. 15470, U.S.N.M.; Tehuacan, Mexico, Septem-

ber, 1910 (R. Miiller).

COBUBATHA EUPROPTOPA, new species.

Fore wing with the basal third light coppery violaceous, bounded

by a curved Une; middle field blackish, coppery, covering the stig-

mata, which are hardly visible, bounded by the outer fine, which

forms a loop beyond cell; terminal area dark, not so dark and solid

as the median area, with a black blotch submarginally below costa

and a smaller one below near the middle. Hind wing black, with

bronzy tint. Expanse, 11 to 12 mm,
Cotypes.—^Two females, No. 15471, U.S.N.M.; Guadalajara and

Jalapa, Mexico (Schaus collection).

COBUBATELA MONADA, new species.

Fore wing with the basal half fight coppery brown, with a dark

shade on costa; outer half violaceous blackish, the dividing line

black, shaded, erect; a black shaded subapical mark from costa is

the only marking visible. Hind wing black, with bronzy reflection.

Expanse, 12 mm.
Type.—Female, No. 15472, U.S.N.M.; Jalapa, Mexico (Schaus

collection).

Resembles dreptica, described above, but darker, the pale basal

area less contrasted, smaUer, and bounded by a straight not curved

line.



NO. 2054. XEW LEPIDOPTERA FROM MEXICO—DYAR. 381

COBUBATHA MILLIDICE, new species.

Fore wing with the base broadly leaden gi'ay, the rest cupreous

blackish; inner line broad, waved, violaceous gray; outer line simi-

lar, not far out, strongly and narrowly excurved at cell; orbicular

and reniform marked by leaden scales and black arcs, obscure;

subterminal line violaceous gray Avith accumulations of black scales

forming irregular spots centrally; some black streaks in the fringe

below apex. Hind wing fuscous blackish. Expanse, 13 mm.
Type.—Male, No. 16493, U.S.N.M.; Tehuacan, Mexico, April,

1913 (R. Miiller).

Genus OZARBA Walker.

OZARBA SEMIPOTENTIA, new species.

Small; narrow-winged ; fore wing dark brown, the reniform pale

carneous, with a similar spot joined to costa, forming an obHque
narrow bar with a blunt tooth outwardly, the reniform proper edged

with deep black; a dark area beyond to apex, leaving the terminal

space broadly pale, narrowing to apex; subterminal line obsolete;

inner line faint, forming a double dash on costa; outer line from

lower angle of reniform to inner margin, pale, dark-edged, straight.

Hind wing pale fuscous, darker on the margin. Expanse, 13 mm.
r,v^e.—Male, No. 16494, U.S.N.M.; Teapa, Tabasco, Mexico,

April, 1913 (R. Miiller).

OZARBA CHORUBA, new species.

Fore wing warm bronzy reddish, overspread with dark lilacine

gray from base to outer line and from beyond this in a triangle to

apex; inner line faintly indicated; reniform in a clear space, light,

with a black arc within and dots without; outer space light, con-

tinuous with reniform area; subterminal line dark, vague, wavy.
Hind wing dark brown, margin broadly darker; faint dark discal

dot. Expanse, 20 mm.
Type.—Female, No. 10548, U.S.N.M.; Jalapa, Mexico (Schaus

collection).

Genus EUSTROTIA Hubner.

EUSTROTIA INVETERATA, new species.

Fore wing gray, with fine indistinct cross Unes; an inner deep

black band, broad, curved, rising from the inner margin to half across

the cell, where it narrows and continues very slenderly to costa;

termen very narrowly and fringe black, forming a point of the gray

ground outward about vein 4; discal dot (reniform) a small trace;

a faint dark cloud on costa subapically. Hind wing dark fuscous.

Expanse, 18 mm.
Type.—Female, No. 16495, U.S.N.M.; Tehuacan, Mexico, July,

1913 (R. Miiller).
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Genus FRUVA Grote.

.

FRUVA VmCULIS, new species.

Basal half of fore wing nearly black, shaded; apical half oUvaceous^

dusted with white scales; markings obsolete, except sUght whitish

flecks on costa before apex. Hind wing ocherous wliitish, more or

less shaded with gray, especially along margin. Fore wing below

pale, with a broad black band through cell and fringe black. Ex-

panse, 18-20 mm.
Cotyjyes.—Two females, No. 16496, U.S.N.M.; Tehuacan, Mexico,

June, 1913, and August, 1912 (R. Miiller).

Subfamily ETJTEIL.IINA.E3.

Genus EUTELIA Hubner.

EUTELIA APITHANA, new species.

Fore wing dark brown; inner hne far out, whitish, slender, arcuate;

a light space beyond in cell; reniform wliitish outlined, lumate,

followed by a largo elhptical chocolate brown spot, with a slight

point on its outer corner; outer line forming the outer border of this

spot, whitish, slender, approacliing the inner Une below; beyond a

broad dull red shade; margin dark, faintly cut by the whitish sub-

marginal line; a chocolate brown triangular patch before apex,

edged with white. Hind wing white at base, the margin broadly

dark brown, joined to a discal spot. Expanse, 25 mm.
Type.—Male, No. 15473, Sierra de Guerrero, Mexico, August, 1912

(R. Miiller).
Siabfamily NOCTTJINJ^-E,.

Genus ANOMIS Hubner.

ANOMIS GYMNOPUS, new species.

Fore wing bright reddish; lines dark red, edged mth powdery

lilacine; inner line flexuous, slender; outer strongly excurved over

cell, wavy, erect and nearly straight below median vein; terminal

space darker shaded, the subterminal line macular, dark, the spots

separated below. Hindwing uniform blackish. A large swelling at

base of costa of forewing of rnale. Expanse, 30 mm.
- Cotypes.—Two males. No. 15474, U.S.N.M.; Cordoba, Mexico,

May, 1906 (W. Schaus); Tuis, Costa Rica, June, 1907 (W. Schaus).

ANOMIS EUCYSTICA, new species.

Forewing purplish brown, stained with bright red on the lower

half; lines brown; a dark patch at base on inner margin; inner Hne

coarsely waved; outer excurved above, wavy, straight below from

median vein; discal dots dark, obscure, or a white patch in lower

part of reniform; margin darkly shaded; subterminal line continuous,

broadly shaded, waved. Hindwing dark brown. Male with a swell-
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ing at base of costa of forewing; anal tuft white; hind tibiae with

long dense hairs. Expanse, 33 mm.
Cotypes.—Three males, No. 15475, U.S.N.M.; Jalapa, Mexico

(Schaus collection).

ANOMIS CATAGGELUS, new species.

Forewing brown with ocher tint, the markings dark brown; a

patch at base on inner margin; inner line slender, irregularly dentate,

oblique, reaching inner margin near middle; orbicular a ringlet; reni-

form a large somewhat quadrate blotch; outer line slender excurved

above, wavy, forming a sinus below reniform; subterminal line

shaded, wavy. Hind wing dark brown. Expanse, 36 mm.
Cotypes.—Two males, No. 15476, U.S.N.M.; Orizaba, Mexico, May,

1908 (R. Miiller); Jalapa, Mexico (Schaus collection).

Genus EULEPIDOTIS Hubner.

EULEPIDOTIS SUPPURA, new species.

Silvery white; head and collar dark brown; fore wing with a dark
brown oblique band from middle of costa to tornus; a curved slender

band from outer third of costa to tornus, the space beyond purpHsh
brown. Hind wing wliite, yellowish tinged on margin; a shaded
quadrate apical brown patch; a double black spot before the tooth

on margin, preceded by brown and silvery scales and a short brown-
ish line. Expanse, 33 mm.

Cotypes.—Six specimens. No. 15477, U.S.N.M.; Corcloba, Mexico,
February, 1908 (F.Knab); May, 1906 (W. Schaus); Orizaba, Mexico
(Schaus collection); Aroa, Venezuela (Schaus collection).

Close to P. electa Dyar, but hind wing whiter, with orange only
marginall}^ between the spots; purple color of fore wing duller, mar-
ginal area divided into a paler, more lilaceous inner half and darker
outer half by a pale ray.

EULEPIDOTIS STIGMASTICTA, new species.

Bright green; tip of the abdomen orange; fore wing uniform green,

with three very slender dark brown lines from costa to inner margin,
approaching each other somewhat below, the inner with a round
black spot on submedian, the outer with a small spot beyond it above
vein 3, the line itself faintly duplicated. Hind wing with a broad
green ray through the disk expanding on margin and a small one
along submedian, the apex and tornus broadly bright orange ; a brown
patch before margin in the orange part followed by a little black
speck in the green. Beneath, pale silky green, washed with orange at

anal angle of hind wing. Expanse, 38 mm.
Cotypes.—Two males, No. 16103, U.S.N.M.; Orizaba, Mexico, June,

1911 (R. Miiller) and one without further data (Schaus collection).
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EULEPIDOTIS GLAUCOPASA, new species.

Bright grass-green; fore wing with three faint dark subparallel

lines, converging a little on inner margin; fringe brown. Hind wing

green, a short projection in the middle of the margin, with a little

speck, half silver, half black near it; a small partly metallic spot

below vein 2 submarginally. Beneath washed with pale green, no

markings, only the fringe spotted with darker. Expanse, 33 mm.
Cotypes.—Five specimens. No. 16104, U.S.N.M.; Jalapa, Mexico

(Schaus collection); Cordoba, May, 1906 (W. Schaus); Orizaba,

Mexico (R. M tiller).

EULEPIDOTIS SYLPHA, new species.

Like the preceding, except in the hind wings: Costal area broadly

washed with pale orange, an orange ray in submedian fold and small

streak at tornus; prominence on outer margin more rounded, the spot

in its ultimate projection, not before it, the submarginal spot con-

tinued by a faint curved line up to the costal pale area. Expanse,

32 mm.
Cotypes.—Two specimens, No. 16449, U.S.N.M.; Avangarez, Costa

Rica, July, 1909 (W. Schaus) ; Orizaba, Mexico (Schaus collection).

Genus DYOMYX Guenee.

DYOMYX ORA, new species.

Fore wing shaded with tan-brown at base and in terminal space up

to vein 4; costa broadly lilacine gray; median space filled in with

dark brown below up to middle of cell, the brown extending outward

in a band across outer line to termen; lines dark brown, slender; sub-

basal half line reaching submedian; inner line oblique, with a tooth

on discal fold, ending in a reddish patch on inner margin; median

line crossing the cell just before the reniform, obscured in the dark

filling below; reniform large, lunate, filled with the violaceous color

of the costal margin; outer line excurved from costa to vein 2, den-

tate on the veins, ending in a small round ocellus on vein 1, black cen-

tered, orange ringed, then dusky; a subterminal row of obscure dots;

a terminal dark line; fringe interHned. Hind wing brown, dark

brown above vein 5 in an even line to base; a narrow dark brown ray

along submedian; two brown lines across the disk, dentate, recurved

about vein 2 and more approximate near inner margin; at their fur-

thest outcurve some dark blue powdering, followed by two black

spots on the margin, each preceded by a white arc; a broken pale

orange line opposite middle of the outer margin; fringe dark with a

pale line at base. Expanse, 45 mm.
Type.—Male, No. 16450, U.S.N.M.; Jalapa, Mexico (Schaus col-

lection) .
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DYOMYX CONSEQUENS, new species.

Gray brown, slightly bronzy; fore wing mth the lines slender, dark
brown; basal half line, inner line and median line all oblique, parallel;

outer line bent at vein 6 and 3, faint below, running close to median
line, becoming a white dash above inner margin; subterminal line

wavy, faint. Hind \ving with an oblique inner line and parallel mesial
line, the latter becoming submarginal below vein 2 and dentate; two
black spots before the marginal tooth, joined by a white arc, which is

preceded by blue and white powdering. Expanse, 38 mm.
Cotypes.—Five specimens. No. 15478, U.S.N.M.; Orizaba, Mexico,

August, 1909 (R. Miiller); Coatepec, Mexico (Schaus collection);

Chiriqui, Panama (Schaus collection); Aroa, Venezuela (Schaus
collection)

.

Close to D. egista Bar, but the white mark of fore wing following

the median line instead of the outer line, narrower, straighter, less

pure white; reniform full, elliptical, not narrow and lunate.

Genus ACHAEA Hubner.

ACHAEA DEMEPA, new species.

Light gray; fore wing with the base above vein 1 washed with pale

brown, mixed with black irrorations ; inner line black, broad, blotched

on costa and m cell, broken on vein 1, outcurved between that and
inner margui; median space Hght gray, irroate with black; a black

dot for orbicular; reniform annular, with two blotches on costa above
it; median shade obvious below median vein, wavy, indistinctly

double; outer line excurved over cell, slender, irregular, incurved to

base of vein 3, thence straight and a Uttle obhque, broad and distinct

to imier margin; a brown shade followmg this line; subterminal lines

shaded, broken into spots above, of which one large one occupies the

space between veins 4 and 6; a second shaded hne close to the margin;

a fine crenulate terminal line; fringe whitish. Hmd wing whitish,

powdered with black; a large blackish discal mark, three slender

crenulate lines between this and margin; termmal fines and fringe as

on fore wing. Expanse, 57 mm.
Ti/pe.—Female, No. 15479, U.S.N .M.; Misantla, Mexico, July,

1912 (R. Miiller).

Genus CAMPOMETRA Guen^e.

CAMPOMETRA SURRECTA, new species.

Blackish, with a warm brown undertint; fore A\dng with the fines

velvety black; inner line arcuate, coarsely crenulate; median Ime
similar, straighter; outer line similar, more sharply dentate, starting

from a semicircular dark-brown costal spot with a shaded luteous edge,

sharply indrawn below reniform, forming a short dash above vein 2;

34843°—Proc.N.M.vol.47—14 25
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reniform indicated by white powdery spots; subterminal line parallel

to margin, finely crenulate ; a row of light specks with black edges close

to margin; a crenulate black terminal line. Hind \ving like the fore

wing with two outer dentate black lines, inwardly arcuate on central

segment, the submarginal one hghtened by reddish in places; a

straight pale ray from middle of wing to tornus ; terminal markings as

on fore whig. Expanse, 45 mm.
Type.—Msde, No. 15480, U.S.N.M.; Misantla, Mexico, May, 1912

(R. Muller).
Genus RHOSOLOGIA ^A^alker.

RHOSOLOGIA STIGMAPHILES, new species.

Clayey whitish with dark irrorations; reniform widely outhned in

black, formmg a wedge-shaped spot above bases of veins 3 and 4 and

erect fainter outer and inner columns, the top open. In the male

this is practically the only marking; all the space below the cell shaded

with warm browTi; subterminal line pale, broadly waved and followed

by warm brown. In the female the brown shading is restricted to

areas following the lines ; a curved fine runs from the origin of vein 2

to the imier margin and there is a subbasal line running obliquely

outward to subcosta near middle of cell, then sharply retracted; the

ground of the wing is clearer than in the male, the markings more
relieved. Hhid wing deep brown, pale at base. Expanse, male, 38

mm; female 36, mm.
Cotypes.—Male and female. No. 18197, U.S.N.M.; male, Zacualpan,

Mexico, August, 1909 (R. Muller); female, Orizaba, Mexico (Schaus

collection) . Also another female, Oaxaca, Mexico (Schaus collection)

.

RHOSOLOGIA DmACTICA, new species.

Russet brown, powdered ^^ith blackish; lines pale, defined by dark

scales; inner line sHghtly curved and a httle irregular; mesial line

straight and erect across wing, followed by a deepening of the ground,

which ends at the blackish angular remains of the reniform; sub-

terminal line wavy and irregular, preceded by browm and followed by
blackish; a row of terminal black spots. Hind wing shaded with

fuscous brown outwardly, paler at base. Expanse, 30 mm.
Type.—Male, No. 18198, U.S.N.M.; Sierra de Guerrero, Mexico,

June, 1913 (R. Miiller).

Svibfaixiily H:YI>E;N-IN"^E.

Genus GUSTIANA Walker.

GUSTIANA MOX, new species.

Fore wing Hght gray, shghtly violaceous ; subbasal, inner and outer

lines straight, oblique, dark brown, preceded by broad ohve brown
shades, broader on inner margin; subterminal line slender, finely

wavy; margin darker shaded. Hind wing dark brown. Expanse,

18 mm.
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Cotypes.—Two females, No. 15481, U.S.N .M.; Misantla, Mexico,

August, 1912 (R. Miiller); Jalapa, Mexico (Schaus collection).

Near 0. guarda Schaus,^ but smaller, the lines straighter and more
parallel, the ground color less uniform, the subterminal Une about as

distinct as the others.

Family NOTODONTIDAE.

Genus DICENTRIA Herrieh-Sehaffer.

DICENTRIA CERRIBEN, new species.

Dark gray; a round, black, discal dot, surrounded by a dark cloud;

a black streak at base on submedian fold ; veins black Hned ; a series

of black costo-subapical streaks, with fainter ones below in the

interspaces, followed below vein 2 by traces of a dentate outer line;

this is followed by black and a whitish streak about vein 2; inner

area sUghtly ochreous ; outer margin obhque below vem 4, with short

projections at the vein ends. Hind whig white, with a gray patch on
termen and fringe beyond tornus. Expanse, 40 mm.

Tijpe.—Male, No. 18199, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. Miiller).

DICENTRIA CLAMMENHOA, new species.

Fore wing bluish gray on costal half, gray on inner half; cHscal spot

small, black, round, on a linear arc, followed by a long black dash below
vein 5; veins 2-6 black-lined; a dark cloud beyond end of cell, reach-

ing costa; a black dash above vein 7, adjacent to linings on the sub-

costal venules; black dashes subterminally between the veins, the one
above vein 6 nearer the margin, the others farther inward; ordinary

lines faint, dentate, blackish, indistinctly double, filled or followed by
whitish; a slender black streak on submedian fold from base nearly

to vein 2. Hind wing whitish, gray at apex, and with some dark spots

about anal angle. Expanse, 53 mm.
TV^'^.—Male, No. 16497, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. Miiller) . Very similar to Schizura hiedermani Barnes and McDun-
nough.2

Genus PSILACRON Felder.

PSILACRON MACARISMA, new species.

Thorax dark greenish gray, the collar a little mixed with rusty yel-

low. Fore wing of the same dark color, with marginal, nearly white
patches from vein 2 to vein 4, the margin else and patches over the

outer half of wing of rusty yellow; veins black-lined; a black dash on
submedian at base; discal dot clouded, black; hues very indistinct,

only the submarginal visible, black, dentate, parallel to the margin
and rather remote, with small white points on the veins. Hind wing

1 Trans. Amer. Ent. Soc, vol. 30, 1904, p. 168.

«JourQ. N. Y. Ent. Soc, vol. 19, 1911, p. 81.
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gray, whitish over the disk, a pale, illy defined outer line; anal area

dark gray, cut by the pale line; fringe spotted. Expanse, 46 mm.
Type.—Male, '^o. 16498, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. MiiUer).
Genus MALOCAMPA Schaus.

MALOCAMPA TREPSORA, new species.

Gray-brown; a httle touched with violaceous, especially at apex and

tornus; lines fine, double, dentate, brown and not contrasted, the

inner oblique, the outer gently curved; two small black discal spots,

well separated; beyond the outer line at costa is a brown area cut by
pale flecks, with a black bar below in violaceous. Hind wing fuscous

brown; a white bar above tornus, the fringe mixed with yellowish.

Expanse, 38 mm.
Type.—Male, No. 16499, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. MiiUer).

Allied to M. inatralis Schaus.

Family LASIOCAMPIDAE.
' Genus TOLYPE Hubner.

TOLYPE VEMERILA, new species.

Pale gray, nearly white, a small tuft of flattened black hairs at base

of thorax; lines dark gray, cut by the white veins, broadened on

costa; double inner and outer lines, irregularly waved, bent subcos-

tally; a single submarginal macular band. Hind wing gray shaded,

the veins darker. Expanse, 27 to 28 mm.
Cotypes.—Two males, No. 15482, U.S.N.M.; Sierra de Guerrero,

Mexico, September, 1912 (R. MiiUer); Tehuacan, Mexico, September,

1910 (R. MuUer).
TOLYPE SYNOECURA, new species.

Pale pinkish, marked with brown as in T. plurilinea Walker, but the

pattern of markings is different. Basal space and cell light in the

male, the wing crossed by palewaved lines, the ordinary inner and outer

ones nearly straight, except for some angulations on the veins; area

between them from vein 2 to vein 5 dark, and a dark streak on the

stem of veins 6 to 8. Of the supernumerary lines, two within the

inner line are similar to it, but less distinct; two beyond the outer Une

are somewhat wavy, sparated from each other and the subterminal by

dark clouds; subterminal line wavy; fringe spotted with brown.

Hind wing pale, creamy. Expanse, 34 mm.
The female is similar, duller in tone, the pale lines less relieved.

Expanse, 53 mm.
Cotypes.—Male and female, No. 16451, U.S.N.M.; Teapa, Tabasco,

Mexico, Apnl, 1913 (R. MuUer).
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Family LIPARIDAE.

Genus LEUCULODES Dyar.

LEUCULODES DIANARIA, new species.

Translucent white; costa of fore wing black at base; vertex of

head ocher; pectinations of antennae yellowish. Expanse, 25 mm.
Cotypes.—Two males, No. 16500, U.S.N.M.; Zacualpan, Mexico,

July, 1913 (R. Miiller).

Close to D. lacteolaria Hulst, smaller and without lines on the fore

wing.
Family GEOMETRIDAE.

Genus PSALIODES Guenee.

PSALIODES OROZCOA. new species.

Fore wing whitish, with greenish yellow suffusion, marked with
dark brown; median band dark brown, broad, strongly sinuate;

marginal band forming a triangular patch above, narrow below, its

inner edge lunulate between the veins, whitish edged; base narrowly

dark; costa dark spotted; subbasal and subterminal spaces clear

yellowish, irrorate with dark, the Hnes white, crenulate, edging the

mesial band. Hind wing fuscous, a little mottled with whitish cen-

trally, defining a faint mesial band. Expanse, 27 mm.
Type.—Female, No. 18200, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. MtiUer).

Genus TEPHROCLYSTIA Hubner.

TEPHROCLYSTIA MAGNIFACTA, new species.

Dark gray, a little purpUsh; the inceptions of eight or nine lines in

gray may bo seen on costa, but obsolete below; short black streaks on
median vein; a row of short dashes for outer line and another for sub-

terminal; termen darker, more purpUsh; subbasal Ime distinct

across the wing; discal dot elliptical, black. Hind wing with five or

six lines on the inner margin, obsolete above. Expanse, 26 mm.
Type.—Female, No. 18201, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. Miiller).

Genus APICIA Guenee.

APICIA ENTOCHYNA, new species.

Whitish clayey with fine, faint, brown strigae ; inner line fine, bent

at right angles at median vein beyond origin of vein 2; discal dot

round, dark; outer line brown, straight from inner margin to above

vein 7, where it becomes slender and reflexed to costa. Hind wing
with a single mesial brown line beyond the cell, evenly curved and
parallel to the outer margin; a faint discal dot. Expanse, 29 mm.

Type.—Ua\e, No. 18202, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. Midler).
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In all the forms of vihicaria Cramer before me the line on hind wdng

tends to be straight with a pale outer border, never regularly curved

as in this species.

Genus SPODODES Warren.

SPODODES AURANTICOLOR, new species.

Yellow, sUghtly orange tinted, with sparse orange-b^o\\^l strigse,

thick and purplish along costa; inner line wavy, expanded into

purplish spots, especially on submedian; discal dot round; outer

line expanded with spots on discal and submedian folds, itself nearly

obsolete, runnmg mward along vein 2 so that there are two patches

on submedian fold; a small patch submarginally at vein 5. Hind
wing similar; discal spot, a patch on mner margin, traces of outer

Ime and three spots submargmally before apex, middle, and tornus,

respectively. Expanse, 25 mm.
Type.—Male, No. 18203, U.S.N.M.; Zacualpan, Mexico, August,

1913 (R. Miiller).

Genus COENOCHARIS Hulst.

COENOCHARIS CORNIFRONS, new species.

Front wdth a large conical protuberance with a short tooth beneath

it. Fore wing gray along costa, the rest more ocherous gray, all

strewn with dark atoms, slightly streaked toward apex; lines obso-

lete; discal dot round, black. Hmd wmg ocherous gray, broadly

fuscous over apex, narrower on margm below; discal dot round,

fuscous. Expanse, 32 mm.
Type.—Male, No. 18204, IT.S.N.M.; Sierra de Guerrero, Mexico,

June, 1913 (R. Miiller).

Family COCHLIDIIDAE.

ZAPARASA, ne^^^ genus.

Fore wing with veins 3 to 5 separate, 6 from the middle of the cell,

obsolescent at base, 7 and 8 stalked, 9 absent, 10 and 11 on the cell.

Hind wing with all the vems present, normal. Antennae of male

bipectmated to three-fourths, the tip simple. Hmd tibiae with

apical spurs only.

Type of the genus.—Zaparasa sylvia, new species.

ZAPARASA SYLVIA, new species.

Head and thorax green ; abdomen ocher-browTi. Fore wdng green,

becoming yellow toward costa ; a wide triangular light-brown patch

on costa from near base to middle, crossing the cell to vein 2; a liglit-

browai outer border, incised subcostally and more deeply at veins

4-5. Hind whig pale cream color. Expanse, 21 mm.
Type.—Male, No. 16501, U.S.N.M.; Zacualpan, Mexico, July,

1913 (R. Miiller).
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Genus METRAGA Walker.

METRAGA COSTILINEA, new species.

Fore wing dark bronzy brown; a slender silvery line subbasally

to median vein, running out along vein 2; a costo-subapical bent

silvery line, followed by rusty yellow; discal area shining, preceded

and followed by black shade lines; discal dot black, elongate, incon-

spicuous; a marginal whitish line with dentations at the veins.

Hind wing yellowish, overspread with brown in the male, brown in

the female; fringe touched mth dark brown at tornus. Expanse,

male, 19 mm; female, 30 mm.
Cotypes.—One male, two females. No. 16502, U.S.N.M.; male,

Teapa, Tabasco, Mexico, January, 1913 (R. Miiller); female, Coate-

pec, Mexico, October, 1910 (R. Muller) ; female, Orizaba, Mexico
(Schaus collection).

Family LACOSOMIDAE.
Genus CICINNUS Blanchard.

CICINNUS CHABAUDI, new species.

Violaceous gray, thickly irrorated with coarse black scales, the

margms of both wings smooth olive gray without irrorations; two
purpUsh subparallel lines rumiing across both wings, the outer more
distmct on hind wing than inner, on fore wmg bent at an angle at

vein 7, but obscure; a little fiery reddish on hind wing below outer

line; discal dot on fore wing purplish, followed by a white space.

Expanse, 50 mm.
Type.—Male, No. 16503, U.S.N.M.; Zacualpan, Mexico, June,

1913 (R. Muller).

Named for Mr. Alfredo Chabaud, who collected the species.

FamUy THYRIDIDAE.
COSMOTHYRIS, new genus.

Palpi short, porrect, hardly exceeding the front; fore wing with

vems 2-11 from the cell, 6-7 from a point at apex of cell, 9 and 10

well removed from apex ; cell closed ; hind wing with veins 2-7 from
the cell, cell closed, vein 5 from near lower angle; wings triangular,

elongate, margms entire.

Type of genus.— Cosmothyris tnargaretta, new species.

COSMOTHYRIS MARGARETTA, new species.

Pale stramineous; strigae brown, transverse,and evenly distributed;

a central brown band on both wmgs, either uniform and a little

flexuous or, on fore wing, constricted and broken centrally and on
hind wmg attenuated toward margin. Expanse, 21 mm.

Cotypes.—Male and female, No. 16504, U.S.N.M. ; Cuernavaca,

Mexico, June, 1906 (W. Schaus); Zacualpan, Mexico, May, 1913

(R. Muller).
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Family PYRALIDAE.

Su-bfamily r»YRA.TJSXIN-.AJE.

Genus EDIA Dyar.

EDIA EXTRALINEA, new species.

Blacldsh gray, the veiiis finely lined in whitish; outer line whitish,

curved, close to the margm at apex, but running to near middle of

wing on inner margin, followed by a dark line. Hmd whig fuscous.

Expanse, 14 mm.
Type.—Male, No. 15483, U.S.N.M.; Tehaucan, Mexico, Septem-

ber, 1913 (R. Miiller).

Close to Edia helialis Druce (Pionea helialis Druce^), but without

yellowish gTOund, the outer Ime smgle. I have identified as helialis

Druce specimens from Colorado ^ which agree with Druce's figure

of the type from Amula, Guerrero, Mexico, but I have not had Mexi-

can specimens for comparison. Two other species of Edia will have

synonymy as follows:

EDIA HELIANXmALES Murtfeldt.

Titanio helianthiales Murtfeldt, Can. Eat., vol. 29, 1897, p. 71.

Pionea thyanalis Druce, Biol. Cent.-Anier., Lep. Het., vol. 2, 1899, p. 557.

EDIA BIDENTALIS Barnes and McDunnough.

Cynaeda bidentalis Barnes and McDunnough, Cent. Nat. Hist. Lep. North Amer.,

vol. 1, pt. 5, 1912, p. 33.

Edia viicrosiagma Dyar, Proc. U. S. Nat. Mus., vol. 44, 1913, p. 320.

Genus LIPOCOSMA Lederer.

LIPOCOSMA ILLOSALIS, new species.

Dark brown, thickly irrorate on a pale straw-colored ground, dark

in fresh specimens, the marks obscured, lighter in old ones and the

markings then more reheved. Lines single, dark, the inner curved,

the outer curved to vein 2, then again below; a quadrate discal patch

of two opposed cusps, filled in between by dark color; a whitish spot

beyond, distinct in fresh specimens ; a dark terminal line. Hind wing

pale at the base, shaded with dark brown outwardly in the middle ; an

outer curved dark brown line; a terminal dark liixe; a dark ray on

submedian fold, interrupted by a white dot. Expanse, 15 mm.
Cotyjyes.—Four specimens, No. 16452, U.S.N.M.; Tehuacan, Mex-

ico, April, 1913 (R. Miiller).

Genus SYNGAMIA Guenee.

SYNGAMIA FLOREPICTA, new species.

Rose-pink \vith pale yellow patches edged by dark lines; fore wing

with a small hyahne-white spot near base of cell; a double yellow

' Biol. Cent.-Amer., Lep. Het., vol. 2, 1899, p. 557.

s Proc. U. S. Nat. Mus., vol. 25, 1902, p. 397.
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patch, half on costa beyond end of cell, the other portion on inner

margin, entering ceU, and not quite touching the outer portion. Hind
wing with a broad median band, widening in its central third, leaving

a narrow rose-pink margin; a white-hyaUne spot in ceU. Expanse,

18 mm.
Type.—No. 16453, U.S.N.M.; Cerritos, San Luis Potosi, Mexico,

August, 1911 (R. Miiller).

Genus BOCCHORIS Moore.

BOCCHORIS REHAMALIS, new species.

White, with a faint ocher tint, marked with broad anastomosing

dark brown lines; fore wing with costal fourth brown, followed by
five scattered dots ; an obhque band near base ; inner band round'edly

furcate on subcosta, straight below; outer band starting on middle

of inner margin, touching the elliptical, open-centered reniform,

reflexed to submarginal Hue, incurved, touching the submarginal

again subapically ; submarginal Kne with two bars to join the terminal

line. Hind wing with straight, broad mesial band; outer luie also

straight, joining the submarginal near vein 2; submarginal line with

two bars to the outer line as on fore wing. Expanse, 19 mm.
Cotypes.—Two specimens. No. 16454, U.S.N.M. ; Tehuacan, Mexico,

August and October, 1910 (R. Miiller).

Genus CLINIODES Guen^e.

CLINIODES MOSSALIS, new species.

White ; fore wing with a large brown patch covering ceU and extend-

ing a Httle below and beyond it, leaving a smaU lunate spot at end of

ceU; a broad submarginal band of hght blue-gray, reaching apex,

bent on vein 1 ; a marginal brown band, which touches the gray band
above and overlaps it a Httle, producing a deeper color; a row of ter-

minal black dots. Hind wing translucent white, with terminal black

dots centrally; fringe opaque white. Expanse, 35 mm.
Type.—No. 16455, U.S.N.M.; Tehuacan, Mexico, June, 1910

(R. MiiUer).

Genus PILOCROCIS Lederer.

PELOCROCIS CORA, new species.

Palpi broadly scaled, the third joint appressed, first and half of

second joints white below. Blacldsh with violaceous reflection;

lines blackish, the outer bordered with whitish, excurved over the
discocellulars, retracted below the end of the cell; discal mark black,

lunate. Fringe of hind wing w^iite outwardly. Expanse, 30 mm.
Type.—Male, No. 16458, U.S.N.M. ; Orizaba, Mexico, October, 1907

(R. Miiller).

Male with a costal fold at base of fore wing, without projecting haire.

Like P. ramentalis Lederer in coloration, but only the outer line
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whitish edged and that indistinctly so. A female from Trinidad is

like the male. Another female from Trinidad and three from Orizaba

and Tehuacan, Mexico, are less distinctly marked, the whitish border

of the outer line being lacking on both wings.

Genus ISCHNURGES Lederer.

ISCHNURGES CHROMOPHILA, new species.

Fore wing yellow, marked with pink; a band on basal third of costa,

becoming powdery centrally; a round spot in cell; reniform large,

pink, joined to costa and to the projection of outer border; terminal

border pink, joined along costa to a trace of subterminal line, crenu-

late within, joined to a bar rising from before tornus. Terminal third

of abdomen pink. Expanse, 17-20 mm.
Cotypes.—Three females. No. 16512, U.S.N.M.; Tehuacan, Mexico,

July, 1909 and 1913 (R. Miiller).

Near 7. perpulchralis Hampson, but differing in markings and with-

out pink on hind wing.

Genus DIASEMIA Guen^e.

DIASEMIA PARTICOLOR, new species.

Straw yellow; fore wing with reddish brown shadings at base;

reniform fused in a purple shade that occupies most of the area beyond

the outer line; terminal area narrowly yellow, widening subapically

and narrowed centrally; outer line red-brown above, where the purple

shading is incomplete, faint below, appearing as if looped up over the

reniform, then nearly straight and perpendicular to margin. Hind

wing of the same light yellow; a large purple cloud at apex; smaller

clouds at tornus and following it submarginally ; a minute discal dot,

followed by a streak across inner area. Expanse, 19 mm.
Type.—Female, No. 16505, U.S.N.M.; Zacualpan, Mexico, July,

1913 (R. Miiller).

Genus LIOPASIA Moschler.

LIOPASIA IvIACULIFIMBRIA, new species.

Wood brown, sordid ; inner line obsolete, but its location followed

by a black streak on submedian fold, below which a dark brown shade

fills median space below the fold; outer line obhque from costa, black,

slender, joining a dark shade that fills the terminal space between

veins 3-6, then shown as obscure light flecks retiring very obHquely

across vein 1 to the inner margin; an obhque dark streak from lower

angle of cell to outer line along vein 3; terminal dots black, minute;

a fight line in base of fringe and series of black spots at the ends of the

veins. Hind wing sordid whitish, darker shaded about apex, fringe

indistinctly spotted. Expanse, 30 mm.
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Type.—Female, No. 16506, U.S.N.M.; Zacualpan, Mexico, May,
1913 (R. MiiUer). Also two worn females, Cuernavaca, Mexico,

April, 1912 (R. Muller).

This species seems nearest to Liopasia, though there is no scale-

tuft at anal angle of fore wing.

Genus PHLYCTAENODES Guenee.

PHLYCTAENODES PHRIXALIS, new species.

Pale straw yeUow, dusted with brown; lines very slender, brown;

inner line oblique across ceU, angled across submedian fold; outer line

sharply dentate between the veins, excurved above, forming a sinus

at vein 2 and a tooth outward on submedian fold; marginal brown

shade dentate on the veins \\'ith shght preceding intervenular streaks

;

orbicular and reniform brown, solid ; some brown powdering below

reniform. Hind wing with a faint shaded discal dot; mesial line

similar to outer line of fore wing, not attaining the costa; termen as

on fore wing, the subterminal streaks shaded, forming a faint zigzag

line. Expanse, 29 mm.
TVpe.—Female, No. 16510, U.S.N .M.; Zacualpan, Mexico, July,

1913 (R. Muller).

Genus PIONEA Guenee.

PIONEA DISCORDALIS, new species.

Dark brown, a shght yellow under tint showing especially about

outer line; lines blackish, slender; inner line not reaching costa,

wavy, upright; outer line broadly excurved, dentate between veins,

forming a sinus at vein 2 and an angle on submedian fold ; orbicular a

dot; reniform lunate, black, solid; terminal Hne black, followed by a

light line in base of fringe. Hing wing slightly bronzy, nearly as dark

as fore wing; veins dark; a black point in center of cell; a smooth

mesial line, nearly parallel to outer margin, excurved sHghtly over the

discal venules; termen as on fore wing. Expanse, 28 mm.
Type.—Male, No. 16511, U.vS.N.M.; Zacualpan, Mexico, July,

1913 (R. Muller).

Genus PYRAUSTA Schrank.

PYRAUSTA STENIALIS, new species.

Slender; fore wing pointed at apex, rather thinly scaled; vein 10

touching 9 at several points after origin but not actually anastomosing;

straw yeUow, brown irrorate; lines brown, rather thick; inner line

arcuate; outer Une straight above to vein 2, running in thence to

below cell and again straight to margin; orbicular a dot; reniform a

double bar. Hind wing with a single line hke the outer on fore wing.

Expanse, 18 mm.
Type.—Male, No. 16507, U.S.N.M.; Zacualpan, Mexico, May,

1913 (R. MiiUer).



396 PROCEEDINGS OF THE NATIONAL MUiSEUM. vol, 47.

PYRAUSTA POSTAPERTA, new species.

Gray, tinged with crimson; lines slender, dark; inner line dentate

on vein 1; outer line excurved over cell, denticulate, running in

below, making a shallow sinus below median vein and a httle on vein

1 ; restricted yellow patches before inner line, in cell and beyond outer

line and a trace on termen and fringe; orbicular and reniform small,

dark; a terminal dark line. Hind wdng whitish; an erect gray hne

across disk from near end of vein 2 to middle of costa, before which

the veins and discal dot are hghtly gray; beyond it a clear space; a

gray terminal border and darker hne. Expanse, 20 mm.
r?/pe.—Male, No. 16508, U.S.N.M.; Mexico City, Mexico, October,

1908 (R. Miiller). Also three males and one female from the same

place with additional data May, 1909 (R. Miiller); one female,

Oaxaca, Mexico (Schaus collection).

PYRAUSTA DISSIMULANS, new species.

Yellow, tinged with crimson; inner hne straight; outer Une

smoothly excurved to vein 2, then straight; space between shaded

with crimson-gray; apex clouded with same color, sending down a

straight submarginal band. Hind wing yellow, translucent, a mesial

faint straight gray line and faint discal dot close to it; a nearly mar-

ginal dark gray band, widening at apex; termen touched with crimson.

Expanse, 20 mm.
Type.—FemalQ, No. 16509, U.S.N.M.; Mexico City, Mexico, July,

1913 (R. Miiller).

Subfamily N-Y]VII>injI.IN^E.

Genus CLUPEOSOMA Snellen.

CLUPEOSOMA PSEUDOPIS, new species.

Fore wing straw-yellow, dusted with brown; hues brown, smooth;

subbasal line slight, curved; inner Ime strongly angled on median

vein to origin of vein 2, vein 2 and median vein beyond brown, inclos-

ing, with the outer line, a discolorous whitish space; orbicular a point

or absent; reniform an arc; outer line strongly excurved opposite

cell; a purphsh cloud fiUing most of terminal area below vein 6.

Hind wing whitish, straw-color at tip; some purphsh on termen and

fringe. Expanse, male, 18 mm.; female, 23 mm.
Cotypes.—Two males, one female, No. 16513, U.S.N.M.; Zacualpan,

Mexico, July, 1913, and November, 1911 (R. Miiller).

CLUPEOSOMA SUFFLEXALE, new species.

Fore wing whitish straw-color shaded and blotched with brown;

subbasal hne lost in brown mottlings; inner line bent at right-angles,

the point at origin of vein 2; orbicular a dot; reniform an arc; outer

line excurved above opposite cell, sUghtly flexuous, angled on vein 1

;
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veins brown lined; subterminal line straight, rather broad, dark brown,

bent below costa; subterminal space filled with brown shading except

toward costa; terminal space forming a row of pale yellow spots by
the brown veins and double terminal line. Hind wing straw-whitish;

a very faint outer line ; terminal line double as on fore wing. Expanse,

22 mm.
TT/pe.—Female, No. 18210, U.S.N.M.; Mexico City, Mexico,

November, 1908 (R. Miiller). Also three males and one female,

Popocatepetl Park, Mexico, 8,000 feet, June, 1906 (W. Schaus), and
one male, Iguala, Guerrero, Mexico, June, 1906 (W. Schaus).

Genus STENIA Guen^e.

STENIA BENETINCTALIS, new species.

Fore wing soiled white, shaded wdth brown from the costa down-
ward and with blackish broadly over apex ; hnes blackish ; the inner

showing only below median vem; a point in cell and spot at end,

below which latter is a wavy median band, the inner segment of the

outer Hne; outer line excurved over the discal venules, the connection

to the inner segment along vein 2 very faint ; a terminal row of small,

well-separated dots. Hind wing whitish with a smaU discal dot, the

outer hne excurved over the discal nervules, only a trace of the

obhque retracted portion; a blackish patch at apex. Expanse,

15 mm.
Type.—No. 16456, U.S.N.M.; Teapa, Tabasco, Mexico, October,

1912 (R. Muller).

Subfainily CHRYS^TIG-INAE.

Genus GALASA Walker.
GALASA UNIFACTALIS, new species.

Hindwingwith vein 3 absent, 2 from the cell, 4 and 5 separate, closely

approximated at base. Fore wing with vein 3 from the cell in the

male or close to it, stalked in the female, vein 8 absent in the male.

Male with two indentations on the costa, female with a single shallow

emargination. Fore whig deep purple, a httle shining, uniform in the

male, showing a httle red tint on costa in female, especially on the

basal lobe; hnes nearly obsolete, consisting of rows of white points,

curved, parallel, dividing the wing nearly evenly in thirds, more
approximated in the male. Hind wing pale fuscous, darker and uni-

form in the female, a Httle pale over the base and inner area in the
male. Fringe of inner margin touched with dull crimson. Head
roughly scaled on vertex and dull ocher. Expanse, male, 15 mm. ; of

female 15-17 mm.
Cotypes.—On© male, two females, No. 16255, U.S.N.M.; Jalapa,

Mexico (Schaus collection); Misantla, Mexico, August,- 1912 (R.

Muller); Orizaba, Mexico (Schaus collection).
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TIPPECOA, new genus.

Fore wing with vein 2 from the cell, 3 to 5 stalked, 6 below apex of

cell, 7 and 8 stalked, 9 and 10 absent, 11 anastomosing with 12.

Hind wing with 2 from the cell, 3 and 5 stalked, 4 absent. Differs

from Xantippe in the loss of veins 9 and 10 of fore wing and 4 of hind

wing.

Type of the genus.— Tippecoa infans, new species.

TIPPECOA INFANS, new species.

Fore wing reddish ocher, the lines dark, shading centrally, making

the median space appear darker than the rest of the wing, inner

straight, outer incurved on submedian fold; a faint terminal dark

line. Hind wing fuscous, fringe pale. Expanse, 11 mm.

Type. No. 16457, U.S.N.M.; Teapa, Tabasco, Mexico, December,

1912 (R. MuUer).

CROMARCHA, new genus.

Pali slender, porrect, curved toward each other at tips, extending

nearly twice the length of the head. Fore wing with vein 2 long

before the angle of the cell, 3-5 stalked, 6-9 stalked, 10 absent, 11

from the cell. Hind wing with 3 before the angle of the cell, 4-5

stalked, 6-7 stalked, 7 anastomosing Avith 8.

Type of the genus.—Cromarcha polyhata, new species.

CROMARCHA POLYBATA, new species.

Fore mng carneous brown at base and along inner margin below

the submedian fold to outer hne; subbasal area gray with scattered

black scales, forming a wide wedge ending in a point above the mar-

gin near an angle thickly clothed with black scales; next a costal

white wedge ending at submedian fold ; discal area bright red-brown

inwardly, purple-brown outwardly; a red streak above submedian

fold and small purple reniform; outer line wliitish, double, wavy,

crossing the purple field; a subterminal white band, bent out below

vein 5, narrowing to tornus; terminal space purple, red-brown at

apex. Hind wing fuscous. Expanse, 20 mm.

Type.—Male, No. 16516, U.S.N.M.; Tehuacan, Mexico, July, 1913

(R. Mtiller).

BALIDARCHA, new genus.

Palpi slender, porrect, curved toward each other at tips, extending

nearly twice the length of the head. Fore wing with veins 2, 3 separ-

ate, 4-5 shortly stalked, 6-9 stalked, 6 shortly so, 10 absent, 11 from

the cell. Hind wing with 4-5 from a point, 6-7 stalked, 7 anastomos-

ing with 8 shortly.

Type of the genus.—Balidarcha cuis, new species.
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BALIDARCHA CUIS, new species.

Whitish brown, shghtly oUvaceous, the rather narrow median space

a shade darker, bounded by two faint, white, slender Hnes; faint

traces of a subterminal pale line. Hind wing pale fuscous tinted, a

little darker about apex and margin. Expanse, 17 mm.
Type.—Male, No. 16517, U.S.N.M.; Zacualpan, Mexico, July, 1913

(R. Miiller).

ANEMOSELLA, new genus.

Palpi porrect, rostriform, downcurved, extending about three times

the length of the head. Fore wing with veins 2 to 5 separate, 6-10

stalked, 1 1 free. Hind wing with 3 before the angle of the cell, 4-5

from a point, 6 from apex of cell, 7 anastomosing with 8.

Type of the genus.—Anemosella hasalis, new species.

ANEMOSELLA BASALIS. new species.

Fore wing long, parallel sided, brownish gray, crossed by two white

smooth parallel oblique hnes ; basal space wide, dark brown ; a patch

of dark brown at apex; discal spot gray. Hind wing grayish over

pale straw-color, a dark cloud along submedian fold outwardly.

Expanse, 25 mm.
Type.—Female, No. 16514, U.S.N.M.; Zacualpan, Mexico, June

1913 (R. Miiller).

MYOLISA, ne-w genus.

Palpi thick, rouglily scaled, slender at base, porrect, rostriform,

downcurved, exceeding twice the length of the head.; front with a

sharp conical tuft. Fore wing with veins 2 to 5 separate, 7-9 stalked,

10 and 11 on the cell. Hind wing with 2 to 5 separate, 6 from apex of

cell, 7 and 8 anastomosing. Fore wing of male without tympanic

vesicle.

Type of the genus.— Myolisa cliattinis, new species.

MYOLISA CHATTINIS, new species.

Pale creamy ocher; discal dot large, round, brown-black; costal

edge narrowly brown-black; an oblique hue straight across wing near

the middle, red-brown, hghtly trace^l but followed below by a spread-

ing reddish shade; outer line very faint and fine, brown, flexuous,

excurved opposite cell; a costo-subapical faint dark cloud. Hind
wing soiled whitish with red-brown powdering about apex and margin.

Expanse, 20 mm.
Type.—Kale, No. 16515, U.S.N.M.; Tehuacan, Mexico, October,

1910 (R. MiiUer).
Siabfaraily SCHOJEN-OBIIIS-AE!.

ZABOBA, ne^^ genus.

Palpi porrect, slightly thickened, straight and extending three

times the length of the head. Fore wing with veins 2 and 3 close
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together before the angle of the cell, 4-5 long-stalked, 6 from apex of

cell, 7-9 stalked, 10 absent, 11 on the cell close to apex and curved at

base. Hind wing with 2 before the angle of the cell, 3 and 5 approxi-

mated at base, 4 absent, 6-7 stalked, 7 anastomosing with 8.

Type of the genus.—Zahoha pyraloides, new species.

ZABOBA PYRALOIDES, new species.

Fore wing grayish brown, a little more ocherous along costa and

apex; lines blackish, somewhat diffused; inner line in-angled in cell,

followed by a round dot, excurved across submedian ; outer line run-

ning in a Uttle to vein 5, then projected outward and denticulate over

the nervules, inward a little across the submedian area; termen with

denser dark irrorations. Hind wing brown-gray, without any ocher-

ous; a faint dark mesial hne, running in along submedian fold.

Expanse, 23 mm.
Type.—FemaXe, No. 16518, U.S.N.M.; Zacualpan, Mexico, July,

1913 (R. Mtiller).

SCHACONTIA, new genus.

Fore wing with veins 4 and 5 stalked; 6 and 7 stalked from below

angle of cell; 8 to 10 stalked, 10 small or obsolete, 11 from the cell.

Hind wing with 3 near angle of cell, 4 and 5 stalked, 8 anastomosing

with 7. Palpi porrect, slender, exceeding the front; front with

conical prominence.

Type of the genus.—Schacontia medalha Schaus.^

SCHACONTIA REPLICA, new species.

Fore wing dark olive brown at base, angled centrally; median

area washed with white, shading to olive brown again before the

outer line; this line whitish, shading outwardly, excurved on upper

half nearly to outer margin, then straight, angled on vein 1 and

oblique to middle of inner margin. Hind wing soiled whitish, with

curved fuscous submarginal line. Expanse, 19 mm.
Type.—Fem&le, No. 15484, U.S.N.M.; Orizaba, Mexico, March,

1912 (R. Muller).

Similar to S. medalha in color and pattern, but the dark basal space

of fore wing smaller, the median whitish area consequently wider.

SCHACONTIA CHANESALIS Druce.

Pionea chanesalis Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1899, p. 557, pi. 101,

fig. 8.

Mr. Schaus sent me a specimen of S. replica labelled " chanesalis

Druce," but according to Druce's figure and description, chanesalis

has the medial white area very narrow, almost a band. It will

undoubtedly fall in this genus. S. chanesalis is from Guatemala.

^Acontiaf medalba Schaus, Trans. Amer. Ent. Soc, vol. 30, 1904, p. 163.
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Snbfainily CRAMIBUSTA-K.

Genus CULLADIA Moore.

CULLADIA BELLIFERENS, new species.

Fore wing silvery white; inner band oclier yellow, inwardly

oblique, with spotted black edges; outer band of same color, from

costa at outer fourth, touching the margin above middle, then

curved to inner margin at outer fourth; terminal line blackish;

fringe yellow; a small space of yellow at extreme base of wing. Hind
wing pale fuscous. Expanse, 12 mm.

Type.—Female, No. 16522, U.S.N.M.; Orizaba, Mexico (Schaus

collection)

.

Genus UBIDA Walker.

UBroA STRICTALIS, new species.

Male antennae pectinated. Fore wing \vith the costal area to

middle of cell dark brown, the rest gray; a white streak through the

cell, fading out before termen; an ocher dash below median vein and
along vein 2. Hind wing gray. Expanse, 28 mm.

Type.—Msile, No. 16520, U.S.N .M.; Zacualpan, Mexico, July,

1913 (R. Muller).

Genus ARGYRIA Hubner.

ARGYRIA SUPPOSITA, new species.

Silvery white; fore wing with yellow and brown costal edge,

widened centrally, again subapically and cleft; termen with brown-

black line, the fringe ocher; inner margin with yellow and brown
edge, widened triangularly centrally. Head and dorsal stripe en
thorax yellow-brown. Expanse, 20 mm.

Cotypes.—Three females, No. 16521, U.S.N.M.; Orizaba, Mexico
(Schaus collection), and September, 1909 (R. Muller). Also one
male, four females, Jalapa, Mexico (Schaus collection).

Genus CRAMBUS Fabrieius.

CRAMBUS AUTOTOXELLUS, new species.

Fore wing with vein 11 anastomosing with 12; hind wing with
4-5 shortly stalked, the outer margin slightly excavated below apex.

Dark gray, submetallic; some black specks at base and about end
of median vein; median and outer lines brown, curved, parallel;

three black dots on the margin at middle and two white ones above;

a terminal silver line seen in oblique light. Hind wing pale fuscous.

Expanse, 21 mm.
Cotypes.—Two females, No. 18205, U.S.N.M.; Tehuacan, Mexico,

September, 1913 (R. Muller).

34843°—Proc.N.M.vol.47—14 26
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DEUTEROLIA, new genus.

Fore wing with vein 2 before the angle of the cell, 3 close to the

angle, 4-5 stalked, 6 before apex of cell, 7-9 stalked, 10 and 11 on

the cell, free. Hind wing with 2 near middle of cell, 3 before the

angle, 4-5 stalked, 6 from apex of cell, far from 8, 7-8 stalked beyond

cell. Palpi porrect, downcurved, extending twice the length of the

head; front with a conical prominence. Fore wing with the apical

area produced to a rounded prominence.

Type of the genus.—Deuterolia nipis, new species.

DEUTEROLIA NIPIS, new species.

Fore wing dark jiurplish gray; inner line beyond the middle,

brown, curved, irregularly flexuous centrally; outer line near the

margin; apex brown, cut off obliquely by the whitish, brown-edged

upper segment of the outer line and crossed by a fine white line;

margin below the incisure white with two black dashes, the line

before it fine, white, dentate. Hind wing dark fuscous. Expanse,

22-24 mm.
Cotypes.—Two females. No. 18206, U.S.N.M.; Sierra de Guerrero,

Mexico, July, 1913 (R. Miiller).

EUPAROLIA, new genus.

Fore wing with vein 2 near the middle of the cell, 3-5 stalked, 6

below the apex, 7-10 stalked, 11 curved, free. Hind wing with 2

near the micldle of the cell, 3 shortly stalked with 4-5, the stem of 6

in the cell is far from 8, 6 arising above it but still remote from 8,

7-8 stalked beyond end of cell. Front with a conical prominence;

fore wing with the apical area produced to a rounded prominence.

Type of the genus.—Euparolia nipimidalis, new species.

EUPAROLIA NIPIMIDALIS, new species.

Markings very much as in D. nipis, described above; outer line

and apical white streak coarser; black spots on margin farther down

near tornus. Expanse, 21 mm.
Type.—Female, No. 18207, U.S.N.M.; Sierra de Guerrero, Mexico,

July, 1913 (R. Miiller).

Subfamily PYRA-LIlST^f^JE.

Genus MAPETA Walker.

MAPETA OMPHEPHORA, new species.

Fore wing broad, the apex rectangular; pale green with two whitish

lines and the inner margin whitish; inner line straight, oblique; outer

line curved, nearly touching the inner line on the margin; a small

black discal dot. Hind wing orange ocher. Head and thorax green;

abdomen orange-ocher. Expanse, 25 mm.
Type.—Female, No. 16519, U.S.N.M.; Zacualpan, Mexico, July,

1913 (R. Miiller).
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SiabfairLily KPIP^SCHIIlSr^E.

Genus POCOCERA Zeller.

POCOCERA (WANDA) VANDELLA, new species.

Fore -wing dark gray; a line of raised black scales forming an

oblique zigzag across wing; inner line oblique, whitish, straight,

edged with black on both sides; a row of raised scales beyond it on

costa; a short row in the lower part of the disk; outer line whitish,

excurved mesially, edged with a subdentate black broken line within;

a slender termmal black line, indistmctly broken on the veins.

Hind wing pale yellowish in the male, with terminal dark line;

slightly shaded with fuscous outwardly in the female. Expanse, 22

to 26 mm.
Cotypes.—Two males, four females. No. 15485, U.S.N.M.; Tehuacan,

Mexico, July, 1912, August, 1910 and 1911, September, 1911 (R.

Miiller); Cerritos, San Luis Potosi, Mexico, August, 1911 (R. Miiller).

Resembles P. variella Ragonot, but is larger and darker.

Subfamily FHYCITIN^K.
Genus HOMALOPALPIA Dyar.

HOMALOPALPIA EUTHALES, new species.

Male antennae with a notch in the side of the basal jomt, the flagel-

lum simple. Fore wing dark gray at the base, followed by a line of

somewhat raised black scales; following area reddish to the oblique,

broad, whitish inner line, straight except for a slight bend at sub-

median; a dark gray shade followmg, gradually paling to a whitish

area about the double dark discal spot; apex dark, the outer line

cutting it obliquely, pale, indistinct below. Hind wing translucent

whitish without fuscous shade. Expanse, IS mm.
Type.—Meile, No. 16461, U.S.N.M.; Orizaba, Mexico (Schaus

collection).

Genus FUNDELLA Zeller.

FUNDELLA AHEMORA, new species.

Fore wing light gray, the lines whitish, obscure; the most con-

spicuous marking is the dark linings on the discal venules cut by the

outer line; inner line strongly oblique, with an irregularity at median
vein; cell pale, outlined by dark vems; terminal dots black, small.

Hind wing translucent, soiled whitish, the fringe dark at apex; swol-

len area along inner margin sordid ocherous. Expanse, 1 1 mm.
Type.—Ueile, No. 16459, U.S.N.M.; Orizaba, Mexico (Schaus col-

lection).

Larger than pellucens Zeller, more robust, the male with a large

tuft of curved black hair on front side of fore tibia, entirely wanting
in pellucens.
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Genus MYELOIS Hubner.

MYELOIS VENIPARS, new species.

Costa gray-white; inner area broadly pale brownish; inner line

black, broad, curved a little and widening to median vein where it is

sharply cut off and continued to margui by a faint brown shade;

discal dots black, separate; median vein outwardly, with vems 2, 3,

and 4, distmctly black-lined to outer line; a slight shade from cell

down to margin near middle; outer line far out, in-angled opposite

cell, double, pale filled, narrowly followed by black at costa; terminal

space faintly blackish streaked on the veins; terminal dots small,

distinct. Hind wmg translucent soiled whitish, veins darker, margin

fuscous shaded; fringe pale with famt dark interlme. Expanse,

male, 16 mm.; female, 19 mm.
Cotypes.—Male and female. No. 18208, U.S.N.M.; male, Oaxaca,

Mexico (Schaus collection); female, Hermosillo, Mexico, bred from

orange, November 2, 1913 (R. S. Woglum).

Sir G. F. Hampson has determined the male as Myelois solitella

Zeller, but after studying Zeller's description and figure and Ragonot's

redescription of that Colombian species, I feel satisfied that it is not

the one before me. The present species is close to M. transitella

Walker, but differs most in the dark Imes on the discal nervules.

Genus CABIMA Dyar.

CABIMA MOCHLOPHLEPS, new species.

Fore wing soft gray, the veins lined with black, most distinctly

around the end of the cell and the veins close to their origins there-

from; an enlargement at base of veins 4-5 represents the discal spot;

a brown shade through the center of the whig, cut off sharply and a

little obliquely through the center of the cell; ordmary Imes absent;

subtermmal Ime far from the margin, whitish, denticulate, slightly

curved. Hind wing translucent whitish, the veins narrowly, costa

and terminal Ime with its duplication in the fringe fuscous. Expanse,

30 mm.
j-^^g.—Male, No. 18209, U.S.N.M.; Zacualpan, Mexico, August.

1913 (R. MuUer).
Genus MEGASIS Guenee.

MEGASIS PUNCTELLA, new species.

Light gray, slightly rufous through the cell ; inner Ime of three dis-

tmct dots on costa, median and vein 1 ; outer line of numerous streaks

on the vems, confluent at costa and followed there by whitish; discal

dot faintly indicated. Hind wing broad, pale mouse gray, the long

fringes concolorous, but a dark terminal line as on forewing. Expanse,

27 mm.
Type.—^o. 16462, U.S.N.M.; Tehuacaii, Mexico, September, 1911

(R. MliUer).
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Another specimen is labeled " Zopliodia inortella Rag." in tlie hand-

wi'iting of the late Herbert Druce, but this species can have no relation

with Ragonot's Zopliodia inornatella, as it differs markedly in vena-

tion, though somewhat similar superficially.

Genus HYPSIPYLA Ragonot.

HYPSIPYLA CNABELLA, new species.

Similar to H. grandella Zeller, the markings less diversified, the

veins simply and distinctly Imed in black, not conspicuously blotched

or streaked; outler line simple, pale, cutting the black veins, drawn

in a little below vein 2, but not at all dentate; pale median area re-

duced nearly to obliteration, showing as slight yellow mottlmgs m
submedian space; reddish area following indistinct; termmal dots

nearly forming a line. Expanse, 32-34 mm.
Cotypes.—Three males. No. 16460, U.S.N.M.; Cordoba, Mexico,

February, 1908 (F. Knab); Orizaba, Mexico, September, 1908

(R. Miiller).
MILDRIXIA, new genus.

Fore wing with veins 2 and 3 close together and parallel before the

angle of the cell, 4-5 shortly stalked, 6 below angle of cell, 8-9 stalked,

10 free before the apex of the cell, 1 1 on the cell. Hind wing with the

cell rather short, vehi 2 before the angle, 3 and 5 long-stalked with 4,

3 joined to the stem for a considerable distance, 6 joined to 7-8, which

anastomose, but leave 7 and 8 rather long and subparallel. Front

with a large scaly tuft; labial palpi upturned above vertex, not

appressed to the front; maxillary palpi simple, scaly. Male anten-

nae with long cilia m two rows, basal joint with two short projections,

one vertical, one lateral. A subbasal scale-ridge on fore wing.

Type ofthe genus.— Mildrixia constitutionella, new species.

MILDRIXIA CONSTITUTIONELLA, new species.

Fore wing stone-gray, the subbasal scale ridge black, reaching to

subcosta, preceded by a whitish line; an indistinct outward doubling

dark shade; discal dots black, separated, the lower one followed by a

little white, then some black scales; outer line denticulate, pale, dark

edged on both sides; terminal dots subconfluent in the male. Hind

wing whitish, pearly, translucent, costa and double terminal line gray.

Expanse, 19-22 mm.
Cotypes.—Male and female, No. 16470, U.S.N.M.; Jalapa, Mexico

(Schaus collection).

PSEUDODIVONA, new genus.

Fore wing with veins 2 and 3 rather close and near the angle of the

cell, 4-5 stalked, 6 below the upper angle, 8-10 stalked, 11 from the

cell. Hind wing with vein 2 long before the angle of the cell, 3 nearly

opposite the cross vein, separated from it, 4-5 long stalked, 6 from
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apex of cell, 7 anastomosing wath 8 nearly to apex. MaxUlaiy palpi

thickly filiform, poiTect, distinct; labial palpi densely scaly, poiTect,

slightly oblique, the thii'd joint short, a little deflexed. Male an-

termse smooth, ciliate.

Type of the genus.—Pseudodivona commensella, new species.

PSEUDODIVONA COMMENSELLA, new species.

Fore wing with the costa grayish white, broadly; a vinous-black

patch near base; inner area broadly vinous-brown, shaded nearly

to median vein and vein 2, cut broadly by the inner line, which is of

the pale ground color, and bent on submedian; a black bar on median
vein beyond; veins outwardly dotted and streaked with black, cut

by the outer line, faintly, except on costa, where the line is bordered

with black on both sides; terminal dots large, nearly confluent.

Hind wing pale grayish, semitranslucent, costa and veins darker.

Expanse, 19-21 mm.
Cotypes.—Thi-ee males. No. 16463, U.S.N.M.; Jalapa and Orizaba,

Mexico (Schaus collection).

Resembles ZopJiodia dryopella Schaus very closely in markings.

One specimen is labeled '' Vitula edmandsii Pack." in Sir G. F.

Hampson's wi-iting and on another is the same name in Mr. Schaus's

hand; but this determination is extremely wild and must be due to

some mistake.

Genus ANCYLOSTOMIA Ragonot.

ANCYLOSTOMLA ARGYROPHLEPS, new species.

Fore wing carneous white along costa, base of imier area and be-

yond ceU; a broad band of red-brown shaded with blackish, from

base to apex, through the cell; a broad area of the same color about

tornus; a silvery line along median vein and base of vein 5 with one

black dot at end of cell; traces of a similar marking on vein 1, with

a dot; terminal dots black, minute; fringe red-purple. Hind wing

whitish, the veins streaked with brown; termen shaded with fuscous

in the female. Expanse, 20-24 mm.
Cotypes.—One male, two females, No. 16464^ U.S.N.M.; Oiizaba,

Mexico (Schaus collection); Cuernevaca, Mexico, July, 1906 (W.

Schaus); Orizaba, Mexico, August, 1911 (R. Miiller).

CACTOBROSIS, ne>A/' genus.

Fore wing long and narrow^; veins 2 and 3 before the end of the

ceU, 4 and 5 stalked, 6 below the apex of the cell, straight, 8 and 9

long-stalked, 10 and 11 on the cell. Hind wing with the cell reaching

to the middle of the wing, vein 2 before its end, 4 absent, 3 and 5

stalked, 6 from the apex of the cell, 7 and 8 anastomosing, but well

marked at apex. Labial palpi upturned, smooth, cylindrical,
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slightly angled by scales at the joints. Maxillary palpi small, fili-

form.

Type of the genus.—Cacfohrosis elongatella Hampson.^

KEY TO SPECIES.

Male antenna pectinated femaldalis Hulst.

Male antennae serrate and fasciculate.

Male smaller, gray, the fore wing with two pale lines elongatella Hampson.

Male larger, luteous on disk of fore wing, with large black spots on the veins,

maculifera Dyar.

CACTOBROSIS FERNALDALIS Hulst.

Melitara femaldalis Hulst, Trans. Amer. Ent. Soc, vol. 13, 1886, p. 163.

Euzophera gigantella Ragonot, Nouv. Gen. Sp. Phyc. et Gall., 1888, p. 32.

Eonora cinerella Hulst, Journ. N. Y. Ent. Soc, vol. 8, 1901, p. 223.

Melitara femaldalis Dyar, Proc. Ent. Soc. Wash., vol. 7, 1905, p. 36.

CACTOBROSIS MACULIFERA, new species.

Fore wing gray with luteous tint over the submedian area; lines

obsolete, broadly indicated by absence of black linings and powder-

ings; uTegular streaks on the veins except on termen, forming con-

spicuous spots in two rows across the wing on each side of the inner

line area; a mark in end of cell, clouded; outer line entii-ely lost;

some black streafe preceding its position. Hind wing translucent

white. Expanse, 36 mm.
Type.—^Male, No. 16465, U.S.N.M.; Oaxaca, Mexico (Schaus

collection)

CACTOBROSIS LONGEPENNELLA Hampson.

Euzophera longipennella Druce, Biol. Cent.-Amer., Lep. Het., vol. 2, 1896, p. 285

(jiomen nudum)

.

Euzophera longipennella Hampson, Romanoff Mem., vol. 8, 1901, p. 52.

My specimens are exactly like the females of elongatella Hampson,

only larger (elongatella female expands 30-32 mm.; longipennella,

35-39 mm.). The two names probably refer to one species, but

males must be seen for certainty.

CACTOBROSIS INSIGNATELLA, new species.

Fore wing soft gray mthout transverse black markings; the ordi-

nary fines show as faintly paler shades, broad, diffuse, obscure, the

outer showing a central stout tooth; veins sfightly lined in blackish,

the submedian fold rather conspicuously so. Hind wing whitish;

with fuscous veins at apex, terminal line and fine in the fringe.

Expanse, 37-40 mm.
Cotypes.—Two females. No. 16466, U.S.N.M.; Oaxaca, Mexico

(Schaus coUection)

.

^Moodna elongatella Hampson, Romanoff Mem., vol. 8, 1901, p. 269.
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Genus YOSEMITIA Ragonot.

YOSEMITIA DIDACTICA, new species.

Fore wing gray, faintly carneous, the costal half white with longi-

tudinal lines of black dustings; a streak near center of costa; discal

dot single, black, rounded; outer line distinct, black, double, dentate,

fainter below and parallel to the margin. Hind wing whitish,

translucent, broadly pale gray shaded at the apex. Expanse, 20 mm.
Cotypes.—Male and female, No. 16467, U.S.N.M.; Tehuacan, Mex-

ico, May and June, 1913 (R. Miiller).

Near Y. graciella Hulst, but much more slender and deHcate in

build.
Genus VITULA Ragonot.

VITULA MALACELLA, new species.

Light gray, the costa white to the cell; discal dots blackish, faint;

outer hne slight, oblique, white, with gray edges, situated close to the

margin; a purple-black line on basal third of costa, ending in a small

angle with a tuft below. Hind wing whitish, gray on costa and ter-

men. Expanse, 10 mm.
Type.—Male, No. 16468, U.S.N.M.; Tehuacan, Mexico. May, 1911

(R. Miiller).
MOODNOPSIS, new genus.

Venation of Moodna except that veins 8 and 9 of fore wing and

7 and 8 of hind wing are still distinct, not coincident. Hind wing with

seven veins; 8-9 of fore wing stalked; 2 before angle of cell; labial

palpi porrect; veins 4-5 of fore wing stalked; labial palpi slender,

compressed, over twice as long as head ; cell of hind wing moderate,

less than half the length of the wing, veins 4 and 5 separate.

Type of the genus.— Moodnopsis dedpiens, new sprcies.

MOODNOPSIS DECIPIENS, new species.

Dark gray, obscurely marked ; a broad dark band for inner line,

oblique, sUghtly irregular but indistinct; discal dot double, generally

separated; outer line defined by interrupted dark streaks on the veins,

itself of the ground color, the wing slightly tinged with purpHsh,

especially outwardly; terminal dark powdering; fringe with a pale

line at base. Hind wing pale fuscous, with dark terminal Hne and
pale one at base of fringe; fringe gray. Expanse, 28 mm.

Cohjpes.—Two females. No. 16469, U.S.N.M.; Orizaba, Mexico

(Schaus collection).

The specimens were identified as EpJiestia Tcuehniella Zellner, which

I have also from Orizaba, but the resemblance is only superficial.
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Genus AURORA Ragonot.

AURORA DIMIDIATELLA, new species.

Fore wing gray-white on costal half, irrorated with darker, the

inner half carneous gray; colors divided by a white line along median

vein, edged with blackish below, especially in submedian fold, diffused

and fading beyond vein 2. Hind wing pale fuscous tinted. Expanse,

21 mm.
Type.—Female, No. 16523, U.S.N.M.; Tehuacan, Mexico, Sep-

tember, 1912 (R. MuUer).

Genus BANDERA, Ragonot.

BANDERA HOMIOTES, new species.

Fore wing gray-white on costal half, whiter in the cell, the inner

half carneous gray; colors divided by a white hne along median vein,

edged with black below along submedian fold as far as origin of vein 2.

Hind wing pale fuscous. Expanse, 16 mm.
Type.—Female, No. 16524, U.S.N.M.; Oaxaca, Mexico (Schaus

collection)

.

On one wing vein 5 is present, very short and close to the margin,

but I regard this as an abnormality.





LITTORAL MARINE MOLLUSKS OF CHINCOTEAGUE
ISLAND, VIRGINIA.

By John B. Henderson and Paul Bartsch,
OJ the United States National Museum.

INTRODUCTION.

During July, 1913, the writers made a short trip to Chincoteague,

on the Atlantic shore of Accomac County, Virginia, for the purpose

of ascertaining the local marine famia. Owing to the inaccessibility

of this strip of coast, generally known as the "Eastern Shore,"

collectors seem to have neglected it. At all events, there appear to

be but few records and no critical lists published of the shallow water

shells from any locality between Cape May, New Jersey, and Beaufort,

North Carolina. Ovir chief desire was to find out of just what ele-

ments the moUuscan fauna consisted—to see how many, if any,

species of southern range lapped over from Hatteras, and what
northern species still persisted in this faunal area. We were happy
in om- somewhat haphazard choice of a locality for we encountered

at Chincoteague a greater variet}' of stations than likely can be found

at any other one point along this section of the coast. There are,

fnst, the interior sounds of very considerable extent. These are

very shallow (4 to 12 feet), more or less thickly sown with oyster

beds and with patches of eel grass, the bottom ranging from hard
sand through varying degrees of hard clay to soft mud. Second, we
found the unusual feature of a bight or protected cove formed by
the southward drift at the southern end of Assateague Island, pro-

tected from heavy wave action by a long, curved sand spit. This

bight has a soft mud bottom, mth a temperature possibly 8° less

than that of the open sea. The mud which we brought up with the

dredge seemed almost icy to the touch. This condition is probably

produced by cold springs seeping through the floor of the bight.

This colder water of the bight yielded to our dredge Yoldia limatula,

large and fine, and Nucula proxima, whereas just around the pro-

tective spit of sand, on the ocean side, we found dead Terebras of

two species, some young Busycon perversa and a valve of Cardium

robustum, a somewhat startling association of species. Then, lastly,

Proceedings U, S. National Museum, Vol. 47—No. 2055.
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we had the open sea, which here presumably differs in no manner
from other open-sea stations along the 200 miles or more of this

coast. The bottom di'ops off very gradually to the edge of the con-

tinental shelf, some 75 or 100 miles out.

The open-sea stations we occupied were, as might be expected,

very poor. The smooth, hard sand bottom seemed almost barren

of life, and the softer patches that we explored contained only many
dead shells—mostly small bivalves. We should admit, however,

that our work in the open sea was scarcely a good test, although we
made probably 20 hauls from the shore out some 4 or 5 miles, but
the chart somidings indicated some more promising areas of pebbly

bottom a few miles beyond what we considered the safety zone for

a small motor boat.

Tlie inner waters of the sound we found imexpectedly rich in

molluscan life, the species, for the most part, not having been taken
outside or in the bight.

We spent but two full working days, and were fortunate in securing

an excellent boat and obliging skipper. The material has been
identified with great care, all the critical species having been sub-

jected to the most rigorous investigation. The following is the list

of our catch:

LIST OF SPECIES COLLECTED.

OSTREA VIRGINICA Gmelin.

ANOMIA GLABRA VerrUl.

PECTEN GIBBUS IRRADIANS Lamarck.

MYXaUS EDDLIS Linnaeus.

SCAPHARCA TRANSVERSA Say.

The t3^ical as well as a varietal form occurs.

SCAPHARCA CAMPECHENSIS PEXATA Say.

Some specimens referable to the form holmesii Kurtz.

ARCA (.NOETLA) PONDEROSA Say.

NUCULA PROXIMA Say.

Assateague Bight only.

YOLDIA LIMATULA Say.

Assateague Bight only. These specimens all show a tendency to

turn up the pointed end, giving a slightly concave dorsal line from

the beak to the anterior tip.

LEDA ACUTA Conrad.

VENERICARDLA GRANULOSA Say=CARDITA BOREALIS Authors.

VENERICARDLA (PLEUROMERIS) TRIDENTATA Say.

ASTARTE CASTANEA Say.

CRASSATELLA (ERIPHYLA) LUNULATA Conrad.

DIVARZCELLA QUADRISULCATA Orblgny.

PHACOIDES AURANTLA, Deshayes.

One valve on beach (adventitious ?)

.
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CARDIUM ROBUSTUM Solander=CARDIUM MAGNUM Bom.

LiEVICARDIUM MORTONI Conrad.

VENUS MERCENARIA Linnaeus.

CHIONE CANCELLATA Linnaeus.

AGRIOPOMA CONVEXA Say. CYTHEREA CONVEXA Say. CALLOCARDIA MORRHUANA
Lindsay.

PETRICOLA PHOLADIFORMIS Lamarck.

DONAX VARIABILIS Say.

TAGELUS GIBBUS Spengler.

TAGELUS DIVISUS Spengler.

ANGULUS TENERA Say.

PSAMMACOMA TENTA Say.

Two fuiiiy distinct forms of this occur which for the present may-

be called the southern and northern varieties.

ABRA AEQUALIS Say.

SPISULA (HEMIMACTRA) SOLIDISSIMA DUlwyn.

SPISULA SOLIDISSIMA SIMILIS Say.

SPISULA SOLIDISSIMA RAVENELI Conrad.

MULINLA. LATERALIS Say.

LABIOSA (RAETA) CANALICULATA Say.

LYONSIA HYALINA Conrad.

CORBULA CONTRACTA Say.

MYA ARENARLA. Linnaeus.

ENSIS MINOR Dall.

PHOLAS (BARNEA) COSTATUS Linnaeus.

TORNATINA CANALICULATA Say.

CYLICHNELLA BIPLICATA H. C. Lee.

Not C. Udentata Orbigny, generally accepted as synonomous.

TEREBRA CONCAVA Say.

TEREBRA DISLOCATA Say.

CLATHURELLA JEWETTI Steams (typical).

MANGILIA, CERINA Kurtz and Stimpson.

MANGILIA, species.

A single specimen of what will probably prove to be a new species

was found on the beach at Assateague Bight. This shell is too worn

to be properly described.

MARGINELLA APICINA BOREALIS Verrill.

FULGUR PERVERSA Linnaeus.

Very young specimens only.

FULGUR CARICA Linnaeus.

SYCOTYPUS CANALICULATUS Say.

TRITIA TRIVITTATA Say.

NASSA OBSOLETA Say.

NASSA VIBEX Say.

Exceptionally large race.

COLUMBELLA (ANACHIS) AVARA Say (typical).

Large, sohd, dingy colored, with 10 to 12 prominent ribs.

COLUMBELLA (ASTYRIS) LUNATA Say.

Specimens from the same haul of the dredge vary greatly in color

patterns from light with dark maculations to dark with light macu-

lations to sohd reddish brown; the latter is suggestive of Stimpson's
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0. dissimilis. It seems useless to attempt any divisions into sub-

species based upon color characters only.

EUPLEURA CAUDATA Say.

Exceptionally large.

UROSALPINX CINEREUS Say.

The enormous size of our specimens taken from the oyster beds at

first led us to suspect a new species. Say's type, however, came from

the Maryland shore and is much larger than the shells of this species

from either north or south of this region. These, then, are probably

typical cinereus and specimens from Long Island as well as those

from Hatteras south belong to a much smaller race. Some of our

shells measure 51.5 mm. long by 26.4 diameter, while the general

average is not very much less. A few specimens (dead) dredged in

the open sea are of the smaller race generally knoAvn to collectors

(20.8 mm. long by 11.4 mm).

EPITONIUM VIRGINICUM, new species.

Plate 13, fig. 1.

Shell very small, broadly conic, white. Nuclear whorls 4, well

rounded, polished, separated by a strongly impressed suture. Post-

nuclear whorls inflated, marked by very slender lamellar, retractive

axial ribs, of which 36 occur upon the first, 48 upon the second, and 60

upon the last turn. The spaces between the axial ribs are a little

more than twice as wide as the ribs, and are crossed by very fine

spiral threads which run up on the sides of the ribs but do not cross

their summit. Of these spiral threads about 20 occur between

the sutures on the middle whorl. These threads are about one-half

as wide as the spaces that separate them, and are a little more
closely spaced at the summit than on the middle of the whorls.

Suture strongly constricted. Periphery of the last whorl well

rounded. Base well rounded, marked by the continuations of the

axial ribs, which extend undiminished to the umbilical region, where

they approach each other to such an extent that they become almost

fused. Aperture very broadly and very regularly oval; outer lip thin,

showing the external sculpture within; inner lip appressed to the body
whorl, evenly curved; parietal wall covered with a thick yellowish

callus.

The type, Cat. No. 252568, U.S.N.M., was dredged at Chincoteague,

Vu-ginia. It has a trifle more than three post-nuclear whorls, and

measures: Length, 3 mm.; diameter, 1 J mm.
This little gem appears to be a full-grown individual, judging

by the slight thickening of the lip.

EPITONIUM SAYANA Dall,

EPITONIUM LINEATA Say,

EPITONIUM MULTISTRIATA Say,

MELANELLA OLEACEA Kurtz and Stiinpson= "EULIMA OLEACEA " Kurtz and Stimpson.
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TURBONILLA (PYRGISCUS) POWHATANI, new species.

Plate 13, fig. 5.

Shell broadly conic, yellowish white. Nuclear whorls decollated.

Post-nuclear whorls moderately well rounded, feebly shouldered

at the summit, marked by strong, almost vertical axial ribs, of which

22 occur upon the third, 24 upon the fourth, 26 upon the fifth and

seventh, and 28 upon the penultimate turn. These ribs are almost

as wide as the spaces that separate them. Intercostal spaces- crossed

by 7 equal and equally spaced, strongly incised spiral Hnes. Suture

strongly marked. Periphery of the last whorl well rounded. Base

short, well rounded, marked by the continuations of the axial ribs,

which extend to the umbihcal chink, and 5 or 6 feebly mcised, irregu-

larly spaced spiral lines. Aperture oval; posterior angle acute; outer

lip thin, showing the external sculpture within by transmitted light;

inner lip somewhat twisted, slightly revolute; parietal wall covered

with a moderately thick callus.

The type, Cat. No. 252574, U.S.N.M., was dredged at Chincoteague,

Virginia. It has 7^ post-nuclear whorls, and measures: Length,

5 mm.; diameter, 1.8 mm.

TURBONJLLA (PYRGISCUS) POCAHONTASAE, new species.

Plate 14, fig. 4.

Shell broadly conic, bluish white. Nuclear whorls 2 J, forming

a depressed hehcoid spire, the axis of which is almost at right angles

to the axis of the succeeding turns, in the first of which it is partly

immersed. Post-nuclear whorls very slightly rounded, moderately

shouldered at the summit, marked by strong, slightly protractive,

broad, well rounded, somewhat curved axial ribs, of which 18 occur

upon all the whorls. The intercostal spaces are about twice as broad

as the axial ribs. They are well rounded and shallow. They are

marked by 5 broad spiral grooves and a number of fine incised lines.

The space between the summit and the first broad groove is about

twice as wide as that between any of the grooves. This space is

crossed by 6 fine incised spiral lines, which are not quite equally

spaced, the second and third and the fourth and fifth being a little

closer to each other than the others. The space between the first

broad groove and the second is crossed by a strongly incised fine

spiral line, and the space between the third and fourth is likewise

crossed by a fine incised line. Suture well impressed. Periphery

of the last whorl feebly angulated, marking the termination cf the

axial ribs. Base very short, well rounded, marked by 19 well-incised

fine spiral lines, which grow successively closer spaced from the

periphery to the umbilical area. Aperture subquadrate; posterior

angle obtuse; outer lip thin, showing the external sculpture within;
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inner lip almost vertical, slightly revolute; parietal wall glazed with a

thin callus.

The type, Cat. No. 252575 U.S.N.M., was dredged at Chincoteague,

Virginia. It has 10 post-nuclear whorls, and measures: Length,

5.7 mm.; diameter, 1.8 mm.

TURBONILLA (PYRGISCUS) TOYATANI, new species.

Plate 14. fig. 5.

Shell broadly conic, wax yellow. Nuclear whorls decollated.

Postnuclear whorls appressed at the summit, marked by almost

vertical axial ribs, which are about two-thirds as broad as the spaces

that separate them. Of these ribs 22 occur upon all but the last

turn, which has 24. Intercostal spaces marked by 6 equal and
equally spaced, rather broad, deeply incised spiral lines, the first

of which is about 1 ^ times as far anterior to the summit of the whorls

as it is separated from the second, and three very fine lines. Two of

these fine spiral lines occur between the summit and the first deeply

incised line, while the third occurs halfway between the firat and

second deep spirals. Suture well marked. Periphery of the last

whorl feebly angulated, marking the termination of the axial ribs,

which become evanescent here. Base moderately long, well rounded,

marked by 13 incised spiral lines of somewhat varying strength and

irregular distribution. The space between the first of these lines and

the first line of pits on the spire is wider than any of the spaces be-

tween the strongly incised lines of the spire. Aperture ovate
;
posterior

angle acute; outer lip thin, showing the external sculpture within;

inner lip oblique, slightly curved, and somewhat reflected; parietal

wall covered with a thin callus.

The type, Cat. No. 252572, U.S.N.M., was dredged at Chincoteague,

Virginia. It has 10 post-nuclear whorls, and measures: Length, 5.3

mm.; diameter, 1.5 mm.

TURBONILLA (PYRGISCUS) VIRGINICA, new species.

Plate 13, fig. 4.

Shell elongate-conic, wax yellow with a darker golden yellow band,

which occupies the space bounded by the third and fourth incised

spiral grooves. Nuclear whorls decollated, the 3 succeeding badly

worn, the remainder well rounded, ornamented with retractive,

rounded, moderately strong, axial ribs, which are about two-thirds

as broad as the spaces that separate them. Of these ribs 22 occur

upon the fourth and fifth, 26 upon the sixth, and 28 upon the penulti-

mate whorl. In addition to the axial sculpture, the whorls are

marked by 5 equal and almost equally spaced, strongly incised

spiral lines, the first one of which is at a little greater distance

below the summit than the space which separates the first and second
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incised lines. The space between the summit and the first incised

line is crossed by 3 very fine equal and equally spaced spiral striations.

The incised lines pass up on the sides of the ribs but do not cross

the summit. In addition to the above sculpture, the entire surface

of the shell is marked with microscopic lines of growth and spiral

striations. Suture strongly impressed. Peripheiy of the last whorl

well rounded. Base moderately long, well rounded, marked by the

continuations of the axial ribs, wliich disappear shortly after passing

the peripheiy, and 15 incised spiral lines of somewhat varying

width. There is a plain band between the fifth spiral line of the

spire and the first incised line of the base a little broader than the

band at the summit. Aperture ovate; posterior angle acute; outer

lip thin, showing the external sculpture within; inner lip thin, some-

what sigmoid, and slightly revolute; parietal wall covered with a

thin callus.

The type, Cat. No. 252573, U.S.N.M., was dredged at Chincoteague,

Virginia. It has 8 post-nuclear whorls, having lost the nucleus and

probably the first post-nuclear turn, and measures: Length, 4.2 mm.;

diameter, 1.4 mm.
Another specimen, in not quite as good condition as the type,

has 9 post-nuclear whorls, and measures: Length, 6.2 mm.; diameter,

1.7 mm.
TURBONILLA (PYRGISCUS), species?

A specimen apparently of an undescribed species, but too poor to

serve for description.

TURBONILLA (PYRGISCUS), species?

The above remarks apply also here.

ODOSTOMIA (CHRYSALLIDA) TOYATANI, new species.

Plate 13, fig. 2.

Shell small, elongate-ovate, bluish white. Nuclear whorls obliquely

immersed in the fii'st of the succeeding turns, above which only half

of the last volution projects. Post-nuclear whorls feebly rounded,

shouldered at the summit, marked by somewhat retractive axial ribs,

which are about as broad as the spaces that separate them. Of these

ribs, 20 occur upon the first, 22 upon the second and third, and 24

upon the last turn. In addition to the axial ribs, the whorls are

crossed by 4 spiral cords which equal the axial ribs in strength and

render the junction of the axial ribs and the spiral cords nodulous.

The first of these cords is at the summit, and the fourth bounds the

peripheral sulcus. The spaces inclosed between the axial ribs and the

spiral cords are strongly impressed, rectangular pits, having the long

axis parallel with the spiral sculpture. Suture channeled. Periphery

of the last whorl marked by a strong sulcus. Base moderately long,

slightly umbilicated, marked by 9 sphal cords, which diminish regu-

34843°—Proc.N.M.vol.47—14 27
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larly in size from the peripheral sulcus to the umbilical region. Aper-

ture oval; posterior angle acute; outer lip thin, showing the external

sculpture within; inner lip curved and somewhat revolute, adnate

posteriorly to the base; parietal wall glazed with a moderately thick

callus.

The two specimens of this species, Cat. No. 252578, U.S.N.M., were

dredged at Chincoteague Bay, Virginia. One of these, the type, has 5

postnuclear whorls, and measure: Length, 2.2 mm.; diameter, 1 mm.
ODOSTOMIA (CmiYSALLIDA), species?

A specimen which we are unable to refer to any of the known
forms, but which is too poor to serve as type for a new species.

ODOSTOMLA. (MENESTHO) IMPRESSA Say.

Two specimens.

ODOSTOMIA (EVALEA) VIRGINICA, new species.

Plate 13, fig. 3.

SheU small, elongate-conic, bluish white, with a narrow pale yellow

band a little anterior to the summit. Nuclear whorls decidedly

obliquely immersed in the fii'st of the succeeding turns, above which

the tilted edge of the last volution only projects. Post-nuclear

whorls moderately weU rounded, weakly shouldered at the summit,

marked by decidedly retractive lines of growth and exceedingly fine

spu'al striations. A slender spiral thi'ead is situated a little posterior

to the suture, forming a slight angulation from which the whorls bend
a little more abruptly to the inferior tuture. Suture strongly

impressed, base of the last whorl moderately long, somewhat inflated,

strongly rounded and openly umbilicated. Aperture oval; posterior

angle obtuse; outer lip thin; inner lip decidedly oblique, curved and
somewhat revolute; parietal wall glazed with a tliin callus.

The type and 4 specimens were chedged at Chincoteague, Virginia.

The type, Cat. No. 252576, U.S.N.M., has 6 post-nuclear whorls

and measures: Length, 2.7 mm.; diameter, 1.2 mm.

ODOSTOMIA (EVALEA) POCAHONTASAE, new species.

Plate 13, fig. 6.

Shell small, quite regularly conic, semitranslucent, bluish white,

with a narrow pale yellow band a little anterior to the summit.

Nuclear whorls obliquely immersed in the fii'st of the succeeding

turns, above which the titled edge of the last volution only projects.

Post-nuclear whorls flattened, feebly shouldered at the summit, the

sides of the succeeding turns forming a perfectly straight line, marked
by exceedingly fine protractive lines of growth, and microscopic spiral

striations only. Suture rendered slightly channeled by the weak
shoulder at the summit of the whorls. Periphery of the last whorl

decidedly angulated. Base short, weU rounded, narrowly umbili-

cated, marked by lines of gi-owth and fine spu-al striations. Aperture
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ovate; posterior angle acute; outer lip thin; inner lip slightly curved

and somewhat revolute, provided with a strong, oblique fold at its

posterior extremity; parietal wall glazed with a thin callus.

The type, Cat. No. 252577, U.S.N.M., has 7 post-nuclear whorls

and measures: Length, 2.4 mm.; diameter, 1 mm., and it was

dredged at Chincoteague Bay, Virginia.

TRIPHORIS PYRRHA, new species.

Plate 14, fig. 1.

Shell broadly conic, white. Nuclear whorls 4, the first half of the

first turn smooth, the rest marked by 2 spiral cords and numerous

very fine axial threads. Post-nuclear whorls well rounded, the first

4 marked with 2 tuberculated spiral cords, of which one is immedi-

ately below the summit and the other a little posterior to the pe-

riphery. Beginning with the fifth whorl a third spiral thread makes

its appearance between the two, and on the last turn attains a size

equal to the one posterior to the periphery. In addition to the spiral

cords, weak axial riblets are present, which render the spiral cords

tuberculated, 16 tubercles appearing on the first and second whorl,

18 upon the third and fourth, 20 upon the remaining. Suture some-

what channeled. Periphery of the last whorl marked by a strong

spiral cord, which is separated from the supraperipheral spiral cord

by a sulcus as wide as that which separates the supraperipheral cord

from the median. This sulcus is crossed by the continuations of the

axial riblets, which stop at its posterior margin. Base moderately

produced, marked by two spiral cords, one at the insertion of the

columella and the other halfway between this and the peripheral

cord. Aperture irregular, decidedly channeled anteriorly (outer lip

fractured, thin) ; inner lip appressed to the base, and fused with the

heavy callus which covers the parietal wall and renders the peritreme

complete.

The type, Cat. No. 252571, U.S.N.M., was dredged at Chinco-

teague. It has 7 post-nuclear whorls, and measures: Length, 2.7

mm.; diameter, 0.9 mm.

TRIPHORIS NIGROCmCTA C. B. Adams.

DIASTOMA VIRGINICA, new species.

Plate 14, fig. 3.

Shell elongate-conic. The early whorls are chestnut brown, the

succeeding turns flesh colored, mottled and variegated with brown;

m some specimens the chestnut brown extends over the entire shell.

Nuclear whorls two and one-half, well rounded, smooth. The first

3 post-nuclear whorls rather well rounded ; the succeeding turns less

so, while the later ones are almost flat. The whorls are marked with
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poorly developed axial ribs which are almost obsolete on the early

turns, where they are merely indicated. Of these ribs. 14 occur upon
the third and fourth, 16 upon the fifth, 18 upon the sixth, and 20

upon the remaining turns. The intercostal spaces are fully twice as

broad as the ribs, and are crossed by 4 low spiral bands between the

sutures, which are a little wider than the spaces that separate them,

rendering the axial ribs feebly nodulous at the junction with the

ribs. On the last 2 turns the second spiral cord below the summit
spHts, thus forming 5 spiral cords on these whorls. Beginning with

the fifth whorl the cord anterior to the periphery makes its appear-

ance in the suture as a small spiral band, becoming more and more
exposed in the succeeding turns. The spaces inclosed between the

the axial ribs and the spiral cords are shallow, impressed, squarish

pits on the middle whorls, and elongate pits having their long diam-

eter parallel with the spiral sculpture, on the early turns and the last

2 whorls. Suture moderately impressed. Periphery of the last

whorl well rounded. Base moderately long, well rounded, marked by
the feeble continuations of the axial ribs and 9 spiral cords, wliicli

grow successively narrower from the periphery to the umbilical area.

These cords are separated by grooves about half as wide as the cords.

A strong varix, forming a decided callus, is j^resent diametrically op-

posite the aperture on the last turn. The spiral cords, preceding and
extending partly upon this callus, are tinged with dark chestnut

brown. Aperture decidedly patulus, ear shaped, slightly channeled

posteriorly and decidedly anteriorly; outer lip thin, decidedly ex-

panded, evenly rounded, flesh colored with a checkerboard pattern

of brown, when viewed by transmitted light, which is formed by
squarish brown spots marking the intercostal portion of the spiral

cords; inner lip reflected, somewhat sigmoid; parietal wall covered

by a thick callus, rendering the peritreme complete.

The type, Cat. No. 252569, U.S.N.M., and about 2,000 specimens

were collected on the eel grass at Chincoteague Bay. The type has

11 whorls, and measures: Length, 8.3 mm.; diameter at the aperture,

3 mm.; and 2.2 mm. at the antepenultimate whorl.

There are several species of Diastema tied up under the names of

Bittium nigrum Totten, and Diastoma varium Pfeiffer. It would be

out of place in the present paper to discuss this subject at length, as

it is to be dealt with shortly in a forthcoming monograph upon these

small shells by Dr. Paul Bartsch, in which the s^monymy as well as

the systematic relationship of these shells will be completely dis-

cussed. The present species is more nearly related to Diastoma

varium Pfeiffer, a truly West Indian species, than it is to the mol-

lusk which has been known to us under that name from the shores

of the South Atlantic States.
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CERITHIOPSIS (CERITHIOPSIS) VIRGINICA, new species.

Plate 14, fig. 2.

Shell minute, dark chestnut brown, except the apex, which is yel-

lowish white. Nuclear whorls 4, well rounded, smooth. Post-nuclear

whorls well rounded, marked by strong axial ribs, of which 16 occur

upon all the whorls but the last, which has 18. In addition to the

axial ribs, the whorls are marked by 3 strong spiral cords of which

the first, wliich is a little less strong than the rest, is at the summit.

The junctions of the axial ribs and the spiral cords form strong tuber-

cles, which are slightly elongate on the fii-st two cords below the

summit, while on the last cord they are truncated posteriorly, sloping

gently anteriorly. The spaces inclosed between the spiral cords and

the axial libs are rectangular pits on all the whorls but the last; on

which they are well rounded. Suture strongly constricted. Pe-

riphery of the last whorl marked by a strong somewhat flattened keel,

to which the axial ribs extend. Base moderately produced, marked

by two spiral cords, one at the insertion of the columella, and another

halfway between this and the peripheral cord. Aperture irregular,

decidedly channeled anteriorly; posterior angle acute; outer lip thin,

showing the external sculpture within.

The type. Cat. No. 252570, U.S.N.M., was dredged on eel grass in

the Bay at Chincoteague, Virginia. It has 6 post-nuclear whorls,

and measures: Length, 2.9 mm.; diameter, 1 mm.
LITTORINA rRRORATA Say.

CREPIDULA FORNICATA Linnaeus.

CREPIDULA CONVEXA Say.

CREPIDULA PLANA Say.

NATICA PUSILLA Say.

POLYNICES HEROS Say.

POLYNICES DUPLICATA Say.

SIGARETUS PERSPECTIVUS Say.

FISSURELLA ALTERNATA Say.

EXPLANATION OF PLATES.

Plate 13.

Fig. 1. Epitonnim virginicum, new species, type 3 mm.
2. Odostomia (Chrysallida) toyatani, new species, type 2.2 mm.
3. Odostojnia (Evalca) virginica, new species, type 2.7 mm.
4. Turbonilla (Pyrgiscus) virginica, new species, type 4.2 mm.
5. Turbonilla (Pyrgiscus) powhatani, new species, type 5 mm.
6. Odostomia (Evalea) pocahontasae, new species, type 2.4 mm.

Plate 14.

Fig. 1. Triphoris pyrrha, new species, type 2.7 mm.
2. Cerithiopsis (Cerithiopsis) virginica, new species, type 2.9 mm.
3. Diastoma virginica, new species, type 8.3 mm.
4. Turbonilla (Pyrgiscus) pocahontasae, new species, type 5.7 mm.
5. Turbonilla (Pyrgiscus) toyatani, new species, type 5.3 mm.
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LEPIDOPTERA OF THE YALE-DOMINICAN EXPEDITION
OF 1913.

By Harrison G. Dyar,

Custodian of Lepidoptcra, United States National Museum.

A list of Dominican Lepidoptera was published many years ago by
Godman and Salvin and Herbert Druce.^ The present list adds some
species, but others abeady reported are missing from this collection.

All the specimens were taken by H. W. Foote, either in June and July,

1913, or without definite data. The data are therefore omitted under
the specific headings. The names of the species are followed by the
number of specimens taken.

PAPILIONOIDEA.
DANAIS PLEXIPPUS Linnaeus. 1.

COLAENIS CILLENE Cramer. 5.

AGRAULIS VANILLAE Linnaeus.

JUNONLA GOENLA. Hubner. 4.

ANARTIA JATROPHAE Linnaeus.

DIDONIS BIBLIS Fabricius. 1.

LYCAENA HANNO Stoll. 4.

LYCAENA CASSIUS Cramer. 2.

THECLA SALONA Hewitson. 2.

THECLA OTOHEBA, new species.

Brownish black; anal angle of hind wing red, with a white speck;
tail at vein 2 long, at 3 short, both white-tipped. Beneath brown-
gray; fore wing with slightly oblique brown band from costa to vein 2

and an irregularly tremulous submarginal one across the wing. Hind
wing with a mesial dark crimson band, dislocated at vein 4, arcuate
between 2 and lb, retreating to iimer margin, edged outwardly with
silveiy white arcs between the veins ; an iiTcgular blackish subtermi-
nal line, dentate on the veins, followed by red from inner margin to

vein 4, looped up between 2 and 4 for a large red patch; a large black
spot at anal angle and interspace 2-3, small ones between 3 and 7, a

black, blue-powdered area between lb and 2; a black terminal line

preceded by silvery white. Expanse, 21 mm.
Cotypes.—Two females. No. 18055, U.S.N.M.; Dominica, June-

July, 1913 (H. W. Foote).

1 Proceedings of the Zoological Society of London, 1884, pp. 314 to 326.

Proceedings U. S. National Museum, Vol. 47—No. 2056.
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TERIAS DEBA Doubleday. 10.

TERIAS EUTERPE Menetries. 1.

CALLIDRYAS EUBULE Linnaeus. 5.

CALLIDRYAS TRITE Linnaeus. 2.

PAPELIO POLYDAMAS DOMINICUS RothschUd and Jordan. 1.

CATIA RAVOLA Godman and Salvin. 14.

HYLEPHLLA PHYLAEUS Drury. 4.

PROTEIDES ANGASI Godman and Salvin. 2.

PYRGUS SYRICHTUS Fabricius. 1.

ACOLASTUS AMYNTAS Fabricius. 6.

EUDAMUS SANTIAGO Lucas, variety. 9.

PRENES NERO Fabricius. 2.

PRENES ARES Felder. 2.

The markings- of the under side are fainter than usual and bkuTed
\vith brown.
EANTIS THRASO Hubner. 1.

SPHINGOIDEA.
PROTOPARCE JAMAICENSIS Butler. 1.

BOMBYCOIDEA.
SYNTOMEIDA SYNTOMOIDES Boisduval. 1.

COSMOSOMA DEMANTRIA Druce. 2.

ECPANTHERLA ERIDANUS Cramer. 2.

UTETHEISA ORNATRIX Linnaeus. 3.

AMASTUS ALSA Druce. 1.

RIFARGLA CHOGOTOA, new species.

Dark brown, the lines coarsely wavy, black; subbasal doubled, the

inner irregularly triple, the outer followed by a duplicating shade with

black dashes on the veins and preceded by a somewhat distant line;

subterminal line whitish, a little stronger at costa; terminal line fine,

black, forming black streaks between the veins, cut by yellowish

dashes, the black marks seeming to be followed by pale instead of

preceded, as in most Rifargia; discal markings sUght, a little pale,

followed by a cloud. Hind wing black-brown, palest at base; fringe

yellowish white. Expanse, 60 mm.
Cotypes.^Two females, No. 16056, U.S.N.M.; Dominica, June-

July, 1913 (H. W. Foote).

Nearest to R. tethys Schaus.

LYCOPHOTLA INFECTA Ochsenheimer. 2.

ERIOPYGA VESQUESA Dyar. 1.

PRODENLA. DOLICHOS Fabricius. 1.

XYLOMYGES ERIDANDV Cramer. 1.

HETEROCHROMA POSTALBIDA, new species.

Brown, a little mottled with blackish; reniform, orbicular and

claviform large, contiguous, black outhned, the orbicular and reniform

partly pale creamy filled; lines scarcely traceable, single, the outer

excurved over disk and submedian; subterminal line pale, wavy and
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irregular, crossed by several black streaks on the interspaces; a black

streak prolonging claviform to the outer line ; a black shade from base

near the inner margin to inner line. Hind wing white ; veins fuscous

outwardly; a narrow dark marginal border. Expanse, 17-18 mm.
Cotypes.~Two males. No. 18057, U.S.N.M.; Dominica (H. W.

Foote).

CYDOSIA SUBMUTATA Walker. 1.

EULEPIDOTIS ADDENS Walker. 1.

REMIGIA MEGAS Guenee. 2.

REMIGIA LATIPES Guenee. 3.

PHXJRYS IMMUNIS Guenee. 2.

LEXIS MYCERINA Fabricius. 1.

MELIPOTIS CONTORTA Guenee. 2.

ANTICARSIA REPUGNANS Hubner. 1.

A. ferruginea Smith ^ is a synonym.
ZETHES UMBRATA Walker. 1.

ARGADESA APTA Moore. 1.

PANULA INCONSTANS Guenee. 1.

GONODONTA ELABORANS, new species.

Fore wing bronzy brown, anal angle yellow brown; two parallel

brown streaks arising from the subbasal tooth; subterminal line fine,

crenulate, dark brown, obscure, violet-white powdered without,

approaching the margin at vein 2. Hind wing black, with a small

round orange patch on the discal nervules. Front of head and palpi

within whitish. Expanse, 37 mm.
Typ^'.—Male, No. 18058, U.S.N.M.; Dominica (H. W. Foote).

NEPHELOLEUCA ATOMARIA, new subspecies.

A form of politia Cramer mth the costo-subapical patch small,

naiTOW, broken into strigse, not rounded or whitish filled.

Cotypes.—Four females. No. 18059, U.S.N.M. ; Dominica, June-

July, 1913 (H. W. Foote).

MELANCHROIA CEPmSE Cramer. 2.

TEPHROSIA MADEFACTARIA, new species.

Wings pale brownish, ajl beyond the outer line overspread with

brown and black, except a small square patch below apex; sparsely

dotted; inner line fine, black, waved, curved, accompanied by a little

shading; median shade moderate, touching the small round discal

dot; outer line irregular, excurved between veins 4 and 2; subtermi-

nal line of whitish dots. Hind wing similar, without the inner line or

pale apical spot, the outer line nearly straight. Expanse, 39 mm.
Type.—Female, No. 18060, U.S.N.M.; Dominica, June-July, 1913

(H. W. Foote).

PERICLINIA TRIATRAPATA, new species.

Reddish brown with purplish strigse, dense along the costa; two
thick straight purple- brown lines on fore wing, scarcely diverging

1 Bull. 52, U. S. Nat. Mus., No. 2949.
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toward costa, one on hind wing, very little curved; a round blackish
discal dot on each wing. Expanse, 31 nun.

Type.—Male, No. 18061, U.S.N.M.; Dominica, June-July, 1913
(H. W. Foote).

PERICLINA TRANSMIGRATA, new species.

Bright red-brown, peppered, faint blackish strigae along costa and
apex; two parallel straight pale reddish lines, one on the hind %ving; a
minute black discal dot on fore wing. Expanse, 32 mm.

Type.—FemsilQ, No. 18062, U.S.N.M.; Dominica, June-July, 1913
(H. W. Foote).

TINEOIDEA.
GLYPHODES HYALINATA Linnaeus. 1.

GLYPHODES ELEGANS Moschler. 1.

SYLEPTA SIMMIALIS Walker. 1.

PHRYGANODES PROLONGALIS Guenee. 1.

SPARGAMIA GIGANTALIS Guenee.

ATTEVA PUNCTELLA Cramer. 1.



A SYSTEMATIC ACCOUNT OF THE GRASSHOPPER MICE.

By N. HOLLISTER,

Assistant Curator, Division of Mammals, United States National Museum.

INTRODUCTION.

The nomenclatorial history of the Grasshopper Mice, or Scorpion

Mice, begins with 1841, when Maximihan, Prince of Wied, in his

Reise in das innere Nord-America, described Hypudaeus leucogaster

from what is now the State of North Dakota. Coues, in the Mono-

graphs of North American Rodentia, 1877, recognized two species,

Hesperomys iOnychomys) leucogaster (Maximihan) and Hesperomys

(Onychomys) torridus Coues. The only definite synopsis of the

group since that date was pubhshed by Merriam in 1889,^ In this

paper Onychomys was for the first time properly diagnosed and given

full generic rank. Four species and one subspecies were recognized.

The latest list of North American mammals,^ pubhshed in 1912, in-

cludes 19 named forms, 11 of which stand as full species. Four sub-

species have since been described.

In the present revision of the genus two names are placed in syn-

onymy, one is revived and one new subspecies is described. These

changes leave the total number of recognized forms at 23, a net in-

crease of 4 since 1912. While the number of races has been increased,

the number of actual species has been reduced to two, the leucogaster

and torridus of Coues's report of 1877. Such changes appear to be

the inevitable result of study of the magnificent series of American

mammals now preserved in our museums, particularly the collection

of the Biological Survey. With a suite of specimens such as these

collections afi'ord, direct intergradation between many supposedly

distinct species is apparent, and with the increase in the number of

geographical races a decrease in the number of recognizable species

is to be expected.

1 North Amer. Fauna, No. 2, pp. 1-5. Oct. 30, 1889.

2 MiUer, BuU. 79, U. S. Nat. Mus., pp. 126-129. Dec. 31, 1912.

Proceedings U. S. National Museum, Vol. 47—No. 2057.
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This revision of Onychomys is the result of the study of 1,562

specimens/ almost all of which have been modern well-made skins

with perfect skulls, A few alcoholic specimens and skeletons have

been examined. Except in a few cases the material has been suffi-

cient to work out the ranges of the subspecies in a fairly satisfactory

manner, though good series of specimens, including a sufficient num-
ber of adults, fi'om certam regions, will modify somewhat the bound-

ary lines between forms as at present mapped. All of the 23 existing

type-specimens have been examined.

FORMS, CHARACTERS, AND PELAGES.

One of the results of the reduction in the number of distinct species

to two, and the increase in the number of geographical races of each

of these, is the increased difficulty in finding hard and fast, easily

defined, conspicuous characters to diagnose these two species.

Wliile the two groups of subspecies as two specific units occupy an

immense range, one to the north and one to the south, the actual

area of overlapping is small.^ At these points of overlapping, where

intergradation could, but does not, take place, the two species are well

differentiated externally, there is never the least doubt concerning the

species to which a specimen belongs, and a working key to the species

in this overlapping area could be made on a great number of simple

differences, both external and cranial. Since all the numerous and

widely divei-sified forms have been found to intergrade indirectly

with either leucogaster or torridus, however, all of the superficial

characters which hold good to identify the species at the few over-

lapping points fail with some far removed form, which, although

intergrading indirectly with only one of tlie early named species,

may really resemble in any one or any combination of such char-

acters some race of the other species with which it has no real con-

specific relationship. The teeth present the best characters by

> The material examined is from collections as follows:

United States National Museum, Biological Survey collection 1, 041

United States National Museum proper 163

American Museum of Natural History, New York 118

Museum of Vertebrate Zoology, University of California 83

Field Museum of Natural History, Chicago 70

Museum of Comparative Zoology, Cambridge 35

Academy of Natural Sciences, Philadelphia 31

University of Nebraska, Lincoln 15

Kansas University Museum of Natural History, La\vrence 5

Biological Survey of South Dakota 1

Total number of specimens 1 , 562

2 In only four cases do forms of the two species overlap in distribution, for comparatively limited areas

in each case, as follows:

O. I. brevicaudus and 0. t. longkaudus in western Nevada and Mono County, California.

O. }. ruidosx and 0. t. torridus in southwestern Arizona, northern Sonora, southern New Mexico, northern

Chihuahua, and extreme western Texas.

O. I. arcticcps and 0. t. torridus in the Pecos Valley, New Mexico and Texas.

O. I. albescens and 0. t. torridus in northern Chihuahua.
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which to diagnose the two species of Onychomys, for though the pe-

cuHarities they exhibit are less easily discerned than are the super-

ficial differences that have heretofore answered, they are, of course,

of far greater importance and phylogenetic meaning.

The subspecies of each gi'oup are closely related and intergradation

is in almost every case shown by the material examined. The races

are, in the main, well marked over a considerable territory and usually

exhibit some conspicuous deviation in color accompanied by varia-

tions in dimensions or relative cranial characteristics.

The marked diversity in color of skins of Onychomys from almost

any locality has given rise to a general impression that true dichro-

matism is, in a measure, responsible for the wide differences exhibited.

That such is not the case has been one of the general results of the

present study. Cases of supposed dichromatism represent various

stages in a definite sequence of pelages, shown by a comparison of

animals of various ages as determined by the relative wear of the

teeth. In torridus and its subspecies this sequence of pelages is

especially complex and, in both groups, abrasion and fading, combined
with a gradual moult and renewal, has made the study of the pelages

an interesting problem. In an account of the various subspecies it is

necessary in nearly every case to describe fully the color of several

stages of pelage, so widely do individuals of the same form differ

with age and season.

MEASUREMENTS.

In the tables of measurements appended only the dimensions of

fully adult animals have been considered. Measurements of selected

specimens showing considerable tooth wear and from as many
localities as possible have been used. The total length, tail, and
foot measurements are from collector's notes, made from fresh speci-

mens. The length of ear has been taken from the dry skin. The
cranial and dental measurements were made with sliding caU]iers

registering tenths of a millimeter. Condylobasal length was taken
from condylion to alveolar point, not to most anterior point of the

premaxillse.
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has given me much information regarding physiographical conditions
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SYSTEMATIC DISCUSSION.

Genus ONYCHOMYS Baird.

1857. Onychoviys Baird, Gen. Rep. North Amer. Mamm., p. xxviii and p. 457

(subgenus of Hespcromys Waterhouse)

.

1874. Onichomys Giglioli, Boll. Soc. Geogr. Italiana, vol. 11, p. 326.

Type-species.—Hypudaeus leucogaster Wied.

Diagnosis}—Form stout, tail comparatively short, thick, and
tapering to an obtuse point, the end usually white. Fore feet larger

than in Peromyscus, five-tuberculate. Hind feet with only four

tubercles, all phalangeal; the sole densely furred from heel to tuber-

cles. Mamm8e,pectoral, 1-1; inguinal, 2-2 = 6. Nasals wedge-shaped,

terminating posteriorly considerably behind the end of the nasal

branch of the premaxillaries. Coronoid process of mandible well

developed, rising high above the condylar ramus and directed back-

ward in the form of a large hook. First and second upper molars

large; third less than half the size of the second. First upper molar
with two internal and three external cusps, the anterior cusp when
unworn unequally divided at summit into two or three cusplets,

narrow, and on a line with the outer cusp row, leaving a distinct

step on the inside. Second upper molar with two internal and two

external cusps, and a narrow antero-external fold. Last upper

molar broader than long or subcircular in outline. First lower molar
with an anterior, two internal and two external cusps, and a postero-

internal loop. Second lower molar with two internal and two
external cusps, an antero-external and a postero-internal fold. Third

lower molar scarcely longer than broad, subcircular in outline.

Color pattern.—Sharply bicolor; head, back, and upper sides col-

ored; underparts white, with line of demarcation sharply drawn;

lanuginous tufts at bases of ears commonly whitish or buffy and con-

trasting with general color of head and ears ; arms, hands, inner sides

of legs, and feet whitish; tail usually bicolor, with tip whitish.

1 With slight modification, taken from Merriam, North Amer. Fauna, No. 2, pp. 3-1. October, 1889.
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Geographic distribution.—Western North America, from the Great

Plains of Alberta, Saskatchewan, and Manitoba south to central

Mexico (Aguas Calientes and San Luis Potosi); east to western

Minnesota and eastern Kansas. Absent from large areas in the

higher Rockies and the Pacific Coast region. (See fig. 1.)

Rermr'ks.—Onychomys differs from Peromyscus, its nearest generic

relative, in its *more hypsodont molars, and in the position and shape

of the front cusp of m\ which is distinctly in the outer row of cusps,

more coniform, less broadened transversly, and with the unworn

Fig. 1. Distribution of the Genus Onychomts.

summit less inclined to division into cusplets; m^ is more reduced;

and the coronoid process is greatly lengthened. Although it exter-

nally resembles Oricetulus much more than it does Peromyscus, it is

as shown by a study of the teeth, separated from the old-world genus

by both Peromyscus and Baiomys. The latter, with its close approach

to the six-tuberculate pattern in m^, appears, of the thi^ee groups, the

nearest to Gricetulus. Osgood ^ has poinfed out certain peculiari-

ties of resemblance between the subgenus Podomys, of Peromyscus,

and Onychomys; and has suggested the possibility that Podomys is

an intermediate form between Onychomys and typical Peromyscus.

The reduction in the number of plantar tubercles in Podomys is prob-

ably of no importance in this connection, but the higher-crowned

teeth and the relative position of the anterior cusp of the first molar

« North Amer. Fauna, No. 28, p. 227. Apr. 17, 1909.
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are characters that make the closer relationship seem very probable.

Though distinctly belonging with Peromyscus, Podomys is the nearest

approach within that genus to Onycliomys.

List of Species and Subspecies with Type-Localities.

Onychovnjs lexicogaster

.

0. I. leucogaster (Wied) Fort Clark, North Dakota, p. 434,

0. 1, missouriensis (Audubon and Bachman) Fort Union, Montana, p. 438.

0. 1, arcticeps Rhoads Clapliam, New Mexico, p. 439.

0. I. brevicaudus Merriam Blackfoot, Idaho, p. 441.

0. I. fiiscogriseus Anthony Ironside, Oregon, p. 443.

0. I. melanophnjs Merriam Kanab, Utah, p. 444.

0. I. fuliginosus Merriam Black Tank, Arizona, p. 447.

0. I. ruidosx Stone and Rehn Ruidoso, New Mexico, p. 448.

0. I. capitulatiis Hollister Grand Canyon, Arizona, p. 450.

0. 1, albescens Merriam Samalayuca, Chihuahua, p. 450.

0. I. longipes Merriam Concho County, Texas, p. 451.

0. 1, breviauritus Hollister Fort Reno, Oklahoma, p. 453.

Onychomys torridus.

0. t. torridus (Coues) Camp Grant, Arizona, p. 456.

0. t. perpallidus Mearns Yuma County, Arizona, p. 459

.

0. t. pulcher Elliot Morongo Pass, California, p. 461.

0. t. longicaudus Merriam St. George, Utah, p. 463.

0. t. darus Hollister Keeler, California, p. 465.

0. t. tularensis Merriam Bakersfield, California, p. 466.

0. t. ramona Rhoads San Bernardino Valley, Califor-

nia, p. 468.

0. t. macrotis Elliot San Pedro Martir Mountains,

Lower California, p. 469.

0. t. yakiensis Merriam Camoa, Sonora, p. 470.

0. t. canus Merriam San Juan Capistrano, Zacatecas,

p. 471.

0. t. surrufus nobis Miquihuana, Tamaulipas, p. 472.

Brief Synopsis oy the Characters of Species and Subspecies.

Size averaging larger; tail relatively short, usually less than half the length of head

and body; skull averaging larger, with comparatively narrow interorbital region;

teeth higher crowned, unworn cusps of m' higher than long; m^ larger, subcir-

cular; m* usually less than half the length of tooth row O. leucogaster.

Color of adults in fresh pelage light; distinctly buffy or cinnamon; not fuscous,

sooty, or brownish.

Hairs of underparts entirely white, without dark underfur. .0. 1, albescens, p. 450.

Hairs of underparts white, with gray underfur.

Size small (hind foot 17-20 mm.; skull, condylobasal length, 23.8-26.0); color

grayish-buff 0. I. brevicaudus, p. 441.

Size large (hind foot 18.5-23; skull, condylobasal length, 24.8-27.7); color pink-

ish-cinnamon-buff.

Color duller and paler; face lighter 0. I. arcticeps, p. 439.

Color richer and darker; face darker 0. I. melanophrys, p. 444.

Color of adults in fresh pelage dark; fuscous, sooty, or brownish; not distinctly

buffy or cinnamon.

Ear tufts white or whitish, conspicuously different from color of crown.

Size smaller, with smaller skull (condylobasal length, 24.4-25.2; breadth brain-

case, 12.4-12.9) ; ears larger (14.5-15.8) 0. I. fuscogriseus, p. 443.
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Size larger, with larger skull (condylobasal length, 25.4-28.0; breadth brain-

case, 12.9-13.6); ears smaller (12.6-15.8).

Color paler; the young much grayer, less blackish; hind foot less than

22 mm O.l. missouriensis, p. 438.

Color darker; the young more blackish, less gray; hind foot 22 mm
0. I. leucogaster, p. 434.

Ear tufts cinnamon-brown or smoky, not conspicuously different from color of

crown.

Skull elongated, with high braincase.

Ear large (15.0-16.9 mm. from notch) 0. I. longipes, p. 451.

Ear small (11.9-13.9 mm. from notch) 0. I. breviauritus, p 453.

Skull not elongated; braincase flattened.

Color very dark; more sooty, less brown 0. l.fuliginosus, p. 447.

Color less dark; more brownish, not sooty.

Size larger (skull, condylobasal length, average, 26.2; zygomatic breadth,

14.8) 0. I. ruidosse, p. 448.

Size smaller (skull, condylobasal length, average, 25.1; zygomatic breadth,

14.0) 0. I. capitulatus, p. 450.

Size averaging smaller; tail relatively long, usually more than half the length of head

and body; skull averaging smaller, witli comparatively wide interorbital region;

teeth lower crowned, unworn cusps of ??i' longer than high; m^ smaller, broadened

transversely; m* usually more than half the length of tooth row O. torridus.

Color of adults in fresh pelage pale pinkish-cmnamon ; not drab, brown, nor decid-

edly dark pinkish-cinnamon.

Anterior palatine foramina short, not extending backward to plane of fronts of

first molars 0. t. longicaudus, p. 463.

Anterior palatine foramina longer, extending backward fully to plane of fronts of

first molars.

Size larger (total length, 146-161; tail, 57-58; hind foot, 20-22)

0. t. perpallidus, p. 459.

Size smaller (total length, 120-146; tail, 37-53; hind foot, 18-20.5).

Color very pale pinkish-cinnamon 0. t. pulcher, p. 461.

Color rich, intense pinkish-cinnamon 0. t. clarus, p. 465.

Color of adults in fresh pelage brown, drab, or decidedly dark pinkish-cinnamon;

not pale pinkish-cinnamon.

Color of adults grayish-drab; not brown or cinnamon.

Ear small (14.0-15.1) 0. t. tularensis, p. 466.

Ear large (15.2-17.1) O.t. canus, p. 471.

Color of adults brown or dark pinkish-cinnamon; not grayish-drab.

Head and face, in fresh, full pelage, dark brown, much darker than back; gen-

eral coloration darker.

Size smaller (total length, 137-148; hind foot, 19-21); ear small (14.2-15.4)

O.t. ramona, p. 468.

Size larger (total length, 148-155; hind foot, 21-22); ear large (16.7-16.8). . .

.

O.t. macrotis, p. 469.

Head and face, in fresh, full pelage, light brown, not conspicuously darker than

back; general coloration lighter.

Ear tufts in full pelage white, conspicuous; ear small (12.0-15.8)

O.t. torridus, p. 456.

Ear tufts in full pelage buffy-cinnamon, not conspicuous; ear large (15.2-17.8).

Size larger, with longer tail (55-64); audital bullae large

O.t. surrufus, p. 472.

Size smaller, with shorter tail (47-57); audital bullae small

0. t. yakiensis, p. 470.

34843°—Proc.N.M.vol.47—14 28
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ONYCHOMYS LEUCOGASTER (Wied).

(Synonymy under subspecies.)

Diagnosis.—Size averaging considerably larger than in Onychomys

torridus, stouter and heavier built; tail relatively short, usually less

than half the length of head and body. Skull averaging larger than

in torridus, with comparatively narrow interorbital region. Teeth,

as compared with teeth of torridus, higher crowned; unworn cusps of

m^ higher than long; the anterior cusp more coniform, with less

indication of incipient division at summit into two ot three cusplets

;

m^ less narrow and elongated, stouter and relatively short; m'
larger than in torridus, longer than wide, or subcircular with longitu-

dinal and transvei*se diameters nearer equal; the crown surface usually

about one-third that of m^ (sometimes nearly one-half, rarely about

one-fourth) ; owing to the shortening of m ^ and the enlargement of

m^, m ^ is almost invariably less than half the length of tooth row.

Geographic distrihution.—Western United States and Canada and

northern Mexico. From the Great Plams of Alberta, Saskatchewan,

and Manitoba south into Sonora, Chihuahua, and Tamaulipas,

Mexico. East to western Minnesota and eastern Kansas; west to

central Washington and Oregon, extreme northern and eastern Cali-

fornia, and, in Arizona, to the Grand Canyon. Absent from large

areas in the higher Rockies, the Pacific coast region, the Colorado

and Mohave Deserts, and the extreme southwestern United States in

general (fig. 2).

Subspecies.—Twelve well marked geographical races of OnycJiomys

leucogaster are recognized. Most of these forms occupy large areas

which correspond well with the mapped zones and faunal regions of

the Western States. Two local variations from lava-bed and sand-

dune districts are imperfectly known. The most difl^erentiated forms

are from the northwestern and extreme southeastern parts of the

range.
ONYCHOMYS LEUCOGASTER LEUCOGASTER (Wied).

1841. Hypudaeus leucogaster Wied, Reise in das inuere Nord-America, vol 2,

p. 99.

1857. Hesperomys leucogaster Bairi), Gen. Rep. North Amer. Mamm., p. xxviii.

1857. Onychomys leucogaster Baird, Gen. Rep. North Amer. Mamm., p. 459.

1857. Hesperomys (Onychomys) leucogaster Baird, Gen. Rep. North Amer. Mamm.,
p. 480.

1885. 0[nychomys] leucogaster var. pallidus Herrick, Geol. and Nat. Hist. Siirv.

Minnesota, 13th Ann. Rep. (1884), p. 183. (Lake Traverse, near sources of

the Minnesota and Bois des Sioux Rivers, South Dakota.)

1885. 0[nychomys] pallidus Herrick, Geol. and Nat. Hist. Surv. Minnesota,

13th Ann. Rep. (1884), p. 184.

1888. Cricetus leucogaster Thomas, Proc. Zool. Soc. London, 1888, p. 133.

1888. C[alomys'\ leucogaster Jordan, Man. Vert. Anim. North. U. S., ed. 5, p. 321.

1912. Onychomys leucogaster leucogaster Miller, Bull. 79, U. S. Nat. Mus., p.

127. December 31.
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Type-locality.—'Mixnd^n Indian village, near Fort Clark, Missouri

River, North Dakota; near site of present town of Stanton, Mercer

County, North Dakota.

Fig. 2.—Distribution of the subspecies of Onychomys leucogastee.

1. 0. 1. leucogaster. 5. 0. 1. brevicaudus. 9. 0. 1. ruidosee.

2. 0. 1. missouriensis. 6. 0. 1. melanophrys. 10. 0. 1. albescens.

3. O.l.arcticeps. 7. 0. 1. fuliginosus. 11. 0. 1. longipes.

4. O. I. fuscogriseus. 8. 0. 1. capitulatus. 12. 0. 1. breviauritus.
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GeograpJiic distrihution.—Southern Manitoba, eastern North Da-
kota, northeastern South Dakota, and parts of extreme western

Minnesota, west to Minot and Fort Clark, North Dakota, Transition

zone.

General characters.—Size large, slightly greater than in the neigh-

boring forms, missouriensis and arcticeps; coloration much darker,

the young especially blackish. Skull large; in adult with braincase

shortened anteriorl}^ and lengthened, more overhanging, posteriorly.

Color.—Adult in fresh pelage (55462, Devils Lake, North Dakota,

August 5): Upperparts dark drab-brown, finely lined with darker;

top of head and broad area along center of back especially dark,

more lined by dark browTi hair tips; nose grayish-drab; underfur

of upperparts broadly blackish-slate; lanuginous tufts at bases of

ears pure white, very conspicuous; outer sides of ears blackish-brown

on front half, whitish posteriorly; lining of ears white; tail drab-

brown for two- thirds its length above, the terminal third and under

side whitish. Lower sides, lower cheeks, and entire underparts

white, sharply marked from color of upper sides and back, the hairs

of chin, throat, and arms white to bases; underfur of middle chest

and belly narrowly blackish-slate; arms and hands, inner sides of

legs, and feet white; outer sides of legs with narrow stripe of color

like back extending to near foot. Adult in worn and faded coat,

before renewal (180025, Hankinson, North Dakota, July 23): Like

fresh coat but much shorter haired and with less distinct dark area

along back. Entire upperparts uniform dark drab-brown, with

little streaking from hair tips, the darker tips of longer haii-s having

disappeared; ear tufts virtually wanting, of same color as head and

not noticeable; markings of ears, legs, and tail less conspicuous than

in fresh pelage. Underparts gra}nsh-white, the underfur showing

through the wliite of thinly haired breast and belly. Adult, mel-

anistic phase (180024, Hankinson, North Dakota, July 23): Entire

upperparts glossy brownish-black, the hair tips only slightly bro\\Tier

than the underfur. Underparts shghtly paler, vnih blotches of pure

wliite on throat, breast, and arms. Juvenile (189252, Traverse,

South Dakota, July 4): Nose, head, and center of back to tail dark

blackish-brown; sides slightly paler, more grayish; no hghter colored

ear tufts; black markings of forward part of outer ear conspicuous.

L^nderparts white, mixed with grayish from the underfur. Post-

juvenile pelage (202088, Fort Clark, North Dakota, July 24): More
slaty-black, less brownish, than the first pelage. Upperparts dark

grayish-drab, sides lighter; ear tufts whitish, conspicuous; under

parts very sharply marked from color of sides, whitish with slate-

gray underfur on chest and belly. Much darker than the young of

missouriensis or arcticeps.

Slcvll.—The skull of Onychom,ys leucogaster leucogaster is larger than

that of any other form of Onychomys. It slightly exceeds in general
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measurements any of the skulls of other subspecies in the Imcogasier

group. The fronttil region is highly arched, the braincase is short

and broad, the interorbital region greatly constricted, and the

occiput elongated. (Plate 15.)

Measurements.—Averages and extremes of three adult specimens

from North Dakota: Total length, 164 (160-168) millimeters; tail

vertebrae, 42 (38-47); hind foot, 22 (22-22); ear from notch in dry

skin, 14.0 (13.3-14.4). Skull: Condylobasal length, 27.4 (26.2-28.0);

zygomatic breadth, 16.2 (15.1-17.3); interorbital breadth, 4.6

(4.5-4.7); breadth of braincase, 13.3 (13.2-13.4); length of nasals,

11.4 (10.5-12.3); length of mandible, 16.7 (15.9-17.3); maxillary

tooth row, 4.5 (4.4-4.6). For detailed measurements of specimens,

see page 474.

Tyye-specimens.—Nothing is known of the later history of the

specimens on which Wied based his account of Ilypudaeus leucogaster.

Remarks.—This subspecies reaches its extreme t^^pe of dark color-

ation in southeastern North Dakota, northeastern South Dakota, and

at Brown Valley, Minnesota. At some points in this region a few

specimens are partially melanistic. There are obviously only two

recognizable forms on the northern plains, the large pale subspecies

to the westward, missouriensis, and the large dark subspecies near the

eastern limits of the range. A good series of specimens from the type

localities of missouriensis, leucogaster, and pallidus, prove the distinct-

ness of the firet two and the identity of pallidus with true leucogaster.

Specimens from Fort Clark, the type-locality of leucogaster, are easily

nearest the dark form, are widely different in color from missouri-

ensis, and plainly represent the eastern race. The younger specimens

from Fort Clark are especially dark, like young from the Traverse Lake
region, and are quite different from the young of missouriensis.

The whereabouts of the type-spocimen of Herrick's 0. I. pallidus

can not be ascertained. Prof. Charles E. Johnson, of the University

of Minnesota, writing under date of September 19, 1913, says:

No one in the department seems to know what became of Herrick's material, whether

he took it with him when he left Minnesota or whether it has been lost or destroyed in

subsequent movings and shiftings in the department.

Fortunately the collection of the Biological Survey contains four

topotype specimens of ^'pallidus," as well as other material from

near-by locahties.

Specimens examined.—Total number 55, from the following

localities

:

North Dakota: Bottineau, 5 (Field Mus.); Devils Lake, 3; Fort

Clark, 18 (topotypes); Grace, 1; Hankinson, 8; Linton, 2; Minnewau-
kon, 1 (FieldMus.);Minot, 2 (Field Mus.); Pembina, 1 ; Sherbrooke, 1.

South Dakota: Sisseton, 7; Traverse, 4 (topotypes of '^pallidus.'^)

Minnesota: Brown Valley, 2.
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ONYCHOMYS LETJCOGASTER MISSOTTRIENSIS (Audubon and Bachman).

1851. Mus missouricnsis Audubon and Bachman, North Amer. Quad., vol. 2, p.

327, pi. c.

1862. Mus missuriensis Wied, Verz. der auf seiner Beise Nord-Am. beob. Saug., p.

161 , in synonymy.

Type-locality.—Fort Union, Montana.

GeograjMc distribution.—Southeastern Alberta, southern Saskat-

chewan, northern and eastern Montana, western North Dakota, and

northeastern Wyoming. North to Calgary, Alberta, and Carlton,

Saskatchewan; east to GlenulUn, North Dakota; south up the Mis-

souri River to Bozeman, Montana, and up the branches of the Powder

and little Missouri Rivers into northeastern Wyoming. Cliiefly arid

Transition.

General characters.—Size large, only sUghtly less than in true leuco-

gaster, with smaller hind foot. Coloration in all pelages much lighter

than in leucogaster, the immature especially paler than young of the

more eastern form. Darker, less buffy, than arcticeps.

Color.—Adult in full winter pelage (189237, Dickinson, North

Dakota, February 14): Upperparts dark wood-brown, the head and

middle parts of body heavily darkened by the color of the darker

brown hair tips; underfur dark neutral-gray ; lanuginous ear tufts pure

white and very conspicuous, as are also the black and white mark-

ings on outer side of the ear. lips, lower cheeks, arms, hands, lower

legs, feet, lower sides, and entire underparts pure white, very sharply

marked from color of upperparts. Adult in early summer (168548,

Buford, North Dakota, May 8) : Like winter pelage but less bright in

color, the rich wood-browns faded and worn to drab and buff; the

head and back dark grayish-brown; and the white of underparts mixed

witli gray of the underfur. Juvenile (69045, Medicine Hat, Alberta,

October 13): Very much Ughter and gTayer, less blackish, than the

young of leucogaster. Upperparts mouse-gray, streaked with darker

hair tips; white ear tufts and black and white markings on the ears

conspicuous. Post-juvenile pelage (168546, Buford, North Dakota,

May 5): Like the juvenile but browner, less ashy mouse-gray; the

back and sides uniformly colored, without distinctly darker dorsum.

Shull—The skull is shghtly smaller and less highly arched than

that of true leucogaster; the interorbital constriction is less, and the

braincase comparatively larger.

Measurements.—Averages and extremes of eleven adults from

Alberta, Montana, North Dakota, and Wyoming: Total length, 150

(141-161); tail vertebriB, 39 (29-45); hind foot, 20.8 (20.0-21.5); ear

from notch in dry skin, 14.2 (12.6-15.8). Skull: Condylobasal length,

26.1 (25.4-26.6); zygomatic breadth, 15.3 (14.9-16.0); interorbital

breadth, 4.7 (4.5-4.9); breadth of braincase, 13.2 (12.9-13.6); length

of nasals, 10.9 (10.4-11.0); length of mandible, 15.6 (14.9-15.9);
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maxillary tooth row, 4.4(3.9-4.6). For detailed measurements of

specimens see page 474.

Type-specimen.—Regarding the specimens on which their descrip-

tion and figure were based, Audubon and Bachman say:

This pretty little animal was discovered for us by Mr. Denig, during our sojourn at,

and in the neighborhood of Fort Union in 1843. It was in full summer pelage, hav-
ing been killed on the 14th of July. * * * The next day after they were brought
in, we left the fort on an expedition to the Yellow-Stone River * * * i.

It is not known if, after the drawings were made, the specimens
were preserved or not.

Remarks.—This subspecies is chiefly distinguished fo-om true le'w-

cogaster by its lighter color in all pelages. It attains its extreme
pallor in Saskatchewan, but is, on the whole, very uniform in color

over all the mapped range. Specimens from Dickinson, North
Dakota, show the nearest approach to leucogaster, but are distinctly

nearest to missouriensis. In the southeastern parts of its range,

missouriensis blends du-ectly into 0. I. articeps.

Specimens examined.—Total number 62, fi-om localities as follows:

AJlberta: Calgary, 2; Medicine Hat, 1.

Saskatchewan: Carlton, 1; Osier, 3 (Mus. Comp. Zool.).

Montana: Bozeman, 2; Fort Custer, 8; Fort Union, 1 ; Great Falls,

1 ; Johnson's Lake, 2 ; Mountain Sheep Buttes, 1 ; Pass Creek, 1
;

Powderville, 1; Robare, 1; Tilyou's Ranch, 3.

North Dakota: Buford, 8; Dickinson, 3; Fort Buford, 11; Glen-
uUin, 1.

Wyoming: Ai-vada, 4; Little Powder River, 2; Moorcroft, 5.

ONYCHOMYS LETTCOGASTER ARCTICEPS Rhoads.

1896. Onychomys leucogaster brevicauda Allen, Bull. Amer. Mus. Nat. Hist., vol.

8, p. 253. November 25. (Specimens from Wyoming and Colorado.)

1898. Onychomys arcticeps Rhoads, Proc. Acad. Nat. Sci. Philadelphia, 1898, p.
194. May 3.

1907. Onychomys brevicaudus Gary, Proc. Biol. See. Washington, vol. 20, p. 25.

March 27.

Type-localiUj.—Clapham, Union County, New Mexico.

Geographic distribution.—Upper Sonoran Great Plaius, from Wyo-
ming and South Dakota to Texas. North to the Big Horn River in

Wyoming and to the Cheyenne River in South Dakota; east to Bone-
steele, South Dakota, and Trego County, Kansas ; south to Fort Lan-
caster, Texas; and west to Bear River Divide in southwestern Wyo-
ming, Golden and Salida, Colorado, and Santa Rosa, New Mexico.

General characters.—Like 0. I. missouriensis, but paler, more buffy
in color; much lighter than leucogaster, ruidosse, or Iremauritus.

Resembles 0. I. melanophrys but is less bright in coloration and is

slightly smaller, with smaller hind foot and ear.

Color.—Adult infull pelage (18644, Valentine, Nebraska, April 14)

:

Upperparts avellaneous, with a wash of brighter pinkish-cinnamon

1 Viviparous Quadrupeds of North America, vol. 2, p. 328, 1851.
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over much of back, rump, and hips; paler on face, shoulders, and

back of ears; ear tufts white but rather inconspicuous against the

general light coloration of head; markings of outer side of ears much
subdued, brown on forward half, whitish, scantily haired posteriorly.

Ai-ms and hands, lower legs and feet, and entke underparts, pure

white, the underfur of lower breast, sides, and belly faintly darkened

with pale gray. Tail wliite with narrow stripe of brownish above

for two-thhds its length. Adult in short summer coat (54452, Colby,

Kansas, June 28; breeding female): Entu'e upperparts light drab,

finely lined by the darker brownish hau- tips; underparts grayish-

white, the gi-ay underfur showing tlirough the white of hair tips on

the scantily furred breast and belly. No lanugmous ear tufts.

Adult in fall coat (150985, Gaume's Ranch, Baca County, Colorado,

November 28): Upperparts avellaneous, everywhere finely streaked

and darkened by the blacldsh hair tips ; top of head and middle of

back and rump slightly darker than face and sides; ear tufts buffy;

underparts white. Juvenile (54455, Colby, Kansas, June 28) : Above

uniform light mouse-gi-ay, the hau's pale gray at bases, darker gray

in middle, and lightly tipped with pale brownish-gi-ay. Underparts

grayish-white; no ear tufts. Young adult, or postjuvenile, in early

winter (8529, Philadelpliia Acad. Sciences, type; Clapham, New
Mexico, November 7) : Like adult in summer but darker and richer

colored, more brownish; the long full hahs of head and back with

broad subterminal bands of dark buff and tips of blackish; lower

sides brownish; underparts whitish; the underfur dark neutral-gray.

Skull.—Alm ost precisely as in missouriensis.

Measurements.—Averages and extremes of 35 adults from South

Dakota, Nebraska, Kansas, Colorado, New Mexico, and Texas.

Total length, 151 (131-170); tail vertebrae, 42 (34-53); hind foot,

20.9 (18.5-23.0) ; ear from notch in dry skin, 13.4 (12.4-14.9). Skull:

Condylobasal length, 26.4 (24.5-27.7); zygomatic breadth, 15.4 (14.4-

16.6); interorbital breadth, 4.6 (4.2-5.0); breadth of braincase, 13.0

(12.4-13.7); length of nasals, 11.2 (10.1-12.2); length of mandible,

15.6 (14.6-16.8); maxillary tooth row, 4.6 (4.3-4.8). For detailed

measurements of specimens see page 474.

Type-specimen.—No. 8529, Academy of Natural Sciences, Phila-

delphia. Sldn and skull of young male (teeth unworn and basal

suture open) in fresh fall pelage of the immature. Collected Novem-

ber 7, 1893, by Ernest E. Thompson. Rhoads Collection, No. 1529.

Remarks.—Specimens of 0. I. arcticeps from South Dakota and

northern Nebraska are absolutely indistinguishable from specimens

collected on the Staked Plains in New Mexico and Texas. Intergra-

dation with neighboring forms takes place wherever the ranges meet

and it is sometimes difficult to identify immature or poorly furred

specimens with any particular form. Skins from Santa Rosa, New
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Mexico, show a decided approach toward ruidosx, and specimens from

Paladora Canyon, Texas, are strongly tending toward hreviauritus. In

general, however, the race is well defined and occupies the greater

part of the arid Upper Sonoran region of the Great Plains.

Specimens examined.—Total number, 331, from localities as follows:

South Dakota: Bonesteel, 1; Buffalo Gap, 1; Corral Draw, 1

(Amer. Mus.); Minniechaduza River, 1; Pine Ridge, 2; Smithville,

1 ; South fork White River, 1 ; Stanley County, 1 (State Biol. Surv.

S. Dak.).

Wyoming: Aurora, 1 (Amer. Mus.); Big Sandy, 7; Bitter Creek, 20

(Amer. Mus. and Field Mus.); Bordeaux, 1; Bridger Creek, 1; Bridg-

er's Pass, 2; Bull Lake, 1; Casper, 5; Cheyenne, 1; Chugwater, 1;

Cumberland, 1; Fontenelle, 4; Fort Bridger, 1; Green River, 1; Grey

Bull, 1; Kemmerer, 3; Kinney Ranch, 2; Medicine Bow Mountains,

1; Mountain View, 4; Newcastle, 1; Owl Creek Mountains, 1; Sara-

toga, 4; Sun, 5; Superior, 1.

Nebraska: Birdwood Creek, 2; Callaway, 4; Cherry County, 1;

Cody, 2; Fort Niobrara, 1; Haigler, 5; Kennedy, 7; Lakeside, 4;

Lincoln County, 3; Mitchell, 6 (Univ. of Nebr.); Myrtle, 2; Niobrara

River, 12; Perch, 19 (Amer. Mus. and Field Mus.); Snake River, 1;

Thomas County, 4; Valentine, 9; Warbonnet Canyon, Sioux County,

4 (Univ. of Nebr.).

Colorado: Burlington, 2; Canadian Creek, 5; Canon City, 1;

Cheyenne WeUs, 1 (Amer. Mus.); Colorado Springs, 16 (Field Mus.,

Amer. Mus., Um\ . of CaUf ., and Mus. Comp. Zool.) ; Denver, 1 (Amer.

Mus.); Gaume's Ranch, Baca County, 1; Golden, 1; Greeley, 2;

Higbee, 1; Hugo, 2; La Jimta, 1; Las Animas, 1; Lay, 1; Limon, 2;

Loco, 2; Longmont, 1; Loveland, 14; Monon, 1 (Mus. Comp. Zool.);

Pawnee Buttes, 2; Roggen, 1; Sahda, 1; Snake River, 2; Sterlmg,

3; Three Forks, 1 (Amer. Mus.); Wray, 3 (Amer. Mus.).

Kansas: Colby, 5; Ellis, 1; Logan County, 6 (Amer. Mus. and

Kans. Univ.); Meade, 1; Pendennis, 9; Trego Coimty, 15.

Texas: Amarillo, 1; Fort Lancaster, 1; Hereford, 2; Lipscomb,

12; Mami, 1; Mobeefcie, 1; Monohans, 2; Paladora Canyon, 2 (Field

Mus.); Texline, 12; Washburn, 2.

New Mexico: Carlsbad, 4; Clapham, 4 (Phila. Acad. Sci., includ-

ing tyi^e; Mus. Comp. Zool.); Clayton, 1; Fort Sumner, 2; Koehler

Junction, 1; Roswell, 6; Santa Rosa, 6.

ONYCHOMYS LEUCOGASTER BREVICATTDXTS Merrlam.

1891. Onychomys leucogaster brevicaudus Merriam, North Amer. Fauna, No. 5,

p. 52. July 30.

Type-locality.—Blackfoot, Bingham County, Idaho.

Geographic distribution.—Southern Idaho, extreme southwestern

Wyoming, northwestern Utah, and west across the northern half of

Nevada into Lassen, Plumas, and Mono Counties, California.
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General characters.—Smallest of the subspecies of leucogaster, with

small hmd foot and short tail. Coloration darker than in arcticeps,

lighter than in Juscogriseus.

Color.—Adult in fresh winter pelage (24897, Reese River, Nevada,

November 24): Upperparts rich glossy avellaneous, the face, head,

back, and rump darkened by streaking of the brownish hair tips; sides,

hips, and lower rump more cinnamon color; ear tufts pure white at

bases, buffy above; eai-s sharply marked dark brown and white; tail

grayish-brown above, with white tip. Entire xmderparts, including

whole of arms, hands, lower cheeks, imier sides of legs, and the feet

pure white. Adult in summer (23086, type, Blackfoot, Idaho, July

15): Like whiter specimens but faded, less glossy; the hair tips worn
away and the gray of underfur showmg through the worn pelage,

greatly modifying the general color. Ear tufts not noticeable and

color of ears greatly subdued. Juvenile (94668, Golconda, Nevada,

July 3) : Almost precisely like the young of 0. Z. arcticeps, but black

markings on ears more conspicuous. Immature (22996, Blackfoot,

Idaho, July 12): Like the juvenile but less ashy, more mouse gray;

the ear markings less conspicuous, the ear tufts whiter.

Slcull and teeth.—Compared with skulls of missouriensis and

arcticeps, the skuU of hrevicaudus is short, flat, and comparatively

broad, with short and stout rostrum and much flattened brain case.

In size it averages less than skulls of any other subspecies of leuco-

gaster. The teeth are also slightly smaller than in the other races.

Measurements.—Averages and extremes of 17 adults from Idaho,

Utah, and Nevada: Total length, 141 (130-155); tail vertebrae, 39

(31-42); hind foot, 19.1 (17-20); ear from notch m dry skin, 15.6

(14.4-16.7). Skull: Condylobasal length, 24.8 (23.8-26.0); zygo-

matic breadth, 14.3 (13.4-14.8); mterorbital breadth, 4.9 (4.7-5.1);

breadth of bramcase, 12.8 (12.3-13.3); length of nasals, 10.0 (9.4-

10.5); length of mandible, 14.4 (13.7-15.0); maxillary tooth row, 4.0

(3.8-4,2). For detailed measurements of specimens see page 475.

Type-specimen.—^No. ||-§|i, United States National Museum,

Biological Survey Collection. Skin and skull of adult male (teeth

much worn). Collected July 15, 1890, by Vernon Bailey and B. H.

Dutcher. Original number 1442.

Remarlcs.—^This is a small, weU marked subspecies, with a rather

extensive distribution in the Great Basin. It intergrades with

arcticeps in southwestern Wyoming, and with Juscogriseus all along

the northwestern border of its range. It is quite impossible to

determine many single specimens from the border line between the

distribution of fuscogriseus and hrevicaudus, but in the main the

hmits of the two subspecies have been well worked out. Juvenile

examples are especially helpful, as the color differences between the

two races are particularly developed in the young.
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Specimens examined.—Total number, 117, from localities as fol-

lows :

Idaho: Big Lost River, 1; Blackfoot, 6, type and paratypes;

Glenn's Ferry, 5; Minidoka, 5; Montpelier Creek, 1; Mm-phy, 1.

Wyoming: Bear River, 3; Cokeville, 1; Evanston, 6.

Utah: Kelton, 1; Nephi, 7.

Nevada: Austin, 7; Battle Mountain, 1; Bull Run Mountains, 1;

Carlin, 1; Carson Sink, 1; Cottonwood Range, 1; Elko, 9; Flowing

Springs, 1; Gardnerville, 1 (Mus. Comp. Zool.); Golconda, 3 ; Halleck,

12; Holbrook, 2 (Mus. Comp. Zool.); Monitor Valley, 1; Mountain

City, 4 ; Osobb Valley, 2 ; Pine Forest Mountains, 1 (Univ. of Cali-

fornia) ; Pyramid Lake, 3 ; Rabbit Hole Mountains, 2 ; Reese River, 3

;

Silver Creek, 1; Wadsworth, 2; Wells, 1; Winnemucca, 2.

California: Amedee, 6; Benton, 1 (Univ. of California); Long

Valley, 4; Mono Lake, 2; North Hot Springs, Mono County, 1 (Mus.

Comp. Zool.); Sierra Valley, 4.

ONYCHOMYS LETJCOGASTER FUSCOGEISEITS Anthony.

191^.'$0nycho7nys leucogaster fuscogrisms Anthony, Bull. Amer. Mua. Nat. Hist.,

vol. 32, p. 11. March 7.

Type-locality.—Ironside, Malliem- County, Oregon; 4,000 feet

altitude.

Geographic distribution.—Eastern Washington and Oregon, western

Idaho, and northeastern Cahfornia. South to Klamath Lake and

the Madeline Plains.

General characters.—Closely related to 0. 1, hrevicaudus, but darker

in color; the young especially darker.

Color.—Similar in aU pelages to 0. I. hrevicaudus, but averaging

considerably darker. Adult in summer (88958, Swan Lake Valley,

Oregon, June 13): Upperparts dark reddish-brown, rich and glossy;

darkest medially, more brownish on sides and hips. Ear tufts con-

spicuously whitish; arms white; outer sides of legs to feet color of

rump; tail blackish-brown above with grayish-white tip, white

below. Yomiger adults vary from dark grayish-brown to rich light

pm-phsh-gray. Juvenile (11008, Univ. of Cahf. Mus., Warner

Mountains, California, July 28) : Much darker, more blackish, than

young of hrevicaudus of same age. Above dark mouse gray, in some

lights almost black; legs intensely colored to feet.

Slcull.—The skuU is essentially as in 0. 1. Irevicaudus. (Plate 15.)

Measurements.—Averages and extremes of seven adults from

Washington, Oregon, and California: Total length, 143 (138-149);

tail vertebrae, 38 (34-40) ; hmd foot, 19.2 (18.0-21.0); ear from notch

in dry skm, 15.0 (14.5-15.8). Skull: Condylobasal length, 24.9

(24.4-25.2) ; zygomatic breadth, 14.1 (12.6-15.0) ; interorbital breadth,

4.8 (4.6-5.0); breadth of braincase, 12.7 (12.4-12.9); length of nasals
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10.1 (9.8-10.3) ; length of mandible, 14.5 (14.2-14.9) ; maxiUary tooth

row, 4.1 (4.0-4.4). For detailed measm-ements of specimens see page

476.

Type-specimen.—No. 33544, American Museum of Natural His-

tory, New York. Skin and skull of young adult female (teeth little

worn), still in immature pelage. Collected August 20, 1912, by

H. E. Anthony. Original number, 121.

Remarks.—^This is a subspecies closely related to 0. I. hrevicaudus,

and differing only in color. It intergrades with hrevicaudus in the

western Snake River Valley and aU along the adjoining ranges of

the forms. Tlie palest specimens I have referred to fuscogriseus come
from the northern Plains of the Columbia. Some of these skins are

nearly as light colored as true hrevicaudus.

Specimens examined.—Total number, 78, from the following locali-

ties:

Washington. Asotin, 1; Baird, 3; Coulee City, 7; Douglas, 2;

Mabton, 4; Pasco, 4; Rattlesnake HiUs, 1; Touchet, 2.

Oregon : Alvord Valley, 1 ; Buck Creek, 1 ; Goose Lake VaUey,

1; Harney, 2; Heppner, 2; Ironside, 10 (type and paratypflt, Amer.

Mus.); Klamath Basin, 2; Klamath Falls, 3; Narrows, 2; Plush, 2;

Swan Lake VaUey, 2 ; Tule Lake, 1 ; Umatilla, 5 ; Willows Junction, 1

.

Idaho: Nampa, 2; Weiser, 1.

California: Dry Creek, Warner Mountains, 9 (Univ. of Calif.);

Madeline Plains, 3 ; Picard, 1 ; Sugar HiU, Modoc County, 2 (Univ.

of Calif .); Tule Lake, 1.

ONYCHOMYS LETTCOGASTER MELANOPHRYS Merrlam.

1889. Onychomys leucogaster melariophrys Merriam, Nortli Amer. Fauna, No. 2,

p. 2. October 30.

1890. O[nychomys] mdanophrys pallescens Merriam, North Amer. Fauna, No. 3,

p. GO. September 11. (Moki Pueblos, Navajo County, Arizona; type in

U. S. National Museum.)
1890. Onychomys melanophrys pallescens Merriam, North Amer. Fauna, No. 3,

p. 61. September 11.

1890. O[nycho77iijs] melanophrys Merriam, North Amer. Fauna, No. 3, p. 61.

September 11.

1895. Onychomys leucogaster pallescens Allen, Bull. Amer. Mus. Nat. Hist.,

vol. 7, p. 225. June 29.

1896. Onychomys pallescens Mearns, Proc. IT. S. Nat. Mus., vol. 18, No. 1081.

Advance sheet, p. 4. May 25.

1901. Onychomys melanophrys Miller and Rehn, Proc. Boston Soc. Nat. Hist.,

vol 30, p. 67. December 27.

1912. Onychomys melanophrys melanophrys Miller, Bull. 79, U. S. Nat. Mus
,

p. 127. December 31.

Type-locality

.

—Kanab, Kane County, Utah.

Geographic distribution.—South central and southeastern Utah,

southwestern Colorado, northeastern Arizona, and northwestern

New Mexico. North in the Grand River Valley to Fruita, Colorado,
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and in the Eio Grande Valley to northern Costillo County, Colorado.

West to Kanab, Utah, and Flagstaff, Arizona; east in New Mexico

to Santa Fe and the Sandia Mountains; south to Acoma and the

Zuni River.

General characters.—A bright colored race; in perfect pelage rich

pinkish-cinnamon above. Much lighter colored than ruidosx,

fuliginosus, or capitulatus, its geographical neighbors. Darker and

richer colored than arcticeps, of the Great Plains.

Color.—Adult in full winter pelage (57201, Bluff City Utah, Novem-

ber 8): Upperparts pinkish-cinnamon, fuiely Hned with darker

brownish; darkest on top of head, lower back, and rump; lower

sides and hips almost pure pinkish-cinnamon. Nose hghter than

head; ear tufts pale buffy; ears blackish, rimmed with white;

eyebrows dark brown; tail pale brownish-gray at base above, tip

and below white. Entire underparts pure white, hairs of lower

breast, belly, and sides with underfur narrowly pale slate-gray.

Adult in late spring (186479, Moki Pueblos, Arizona, May 18; type

of "paUescens"): Much faded and paler than in fresh coat, the rich

pinkish-einnamon faded to cinnamon-buff and the darker hair tips

of back much worn away; ear tufts less conspicuous than in winter.

Juvenile (166709, Kanab, Utah, September 21): Ahnost precisely

like the young of 0. I. arcticeps, but very slightly paler, the face

Hghter, and the underparts pure white. Paler than young of 0. I.

ruidosse. Young adult (161202, Kanab, Utah, September 20):

Much grayer than old adults in fall, without pinkish-cinnamon on

back and sides. Above drab, finely Uned with darker; the back

and rump hghtly washed with a glossy cimiamon-drab. Underparts

white.

Many old adults, among them some of the oldest specimens exam- _

ined, with the teeth very much worn, do not acquire the bright

pinkish-cinnamon pelage, even in winter, but remain in a coat much
like that of the young adult and immature but darker. Since I have

found no evidences of real dichromatism in the exammation of many
himdreds of specimens of OnycTiomys, and in every form each differ-

ence of color has proved a step in a true sequence of pelages, moults,

and wear, I am incUned to beUeve that this single case of what

otherwise might be regarded as dichromatism is in reahty a senile

pelage. Aged animals, in other words, appear not to renew into

the higlily colored fresh pelage of adults in the prime of hfe, but

take on a pelage resembling that of the immature.

SJcull.—Essentially as m ruidosse. (Plate 15.)

Measurements.—Averages and extremes of 12 adults from Utah

and Colorado: Total length, 154 (145-163); tail vertebrae, 44 (39-55);

hind foot, 21.9 (21.0-23.0); ear from notch in dry skin, 14.7 (13.9-
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15.4). Skull: Condylobasal length, 25.9 (24.8-27.3); zygomatic

breadth, 15.1 (14.1-16.1); interorbital breadth, 5.0 (4.7-5.3) ; breadth

of bramcase, 12.7 (12.3-13.1); length of nasals, 10.9 (10.3-11.4);

length of mandible, 15.4 (14.8-15.9); maxillary tooth row, 4.6

(4.4-4.8). For detailed measurements of specimens, see page 476.

Type-specimen.—No. 186477, United States National Museum.

Skin and skuU of adult male (teeth httle worn), in full whiter pelage.

Collected December 22, 1888, by Vernon Bailey. Original number

458. Merriam collection number fm. The colors, especially of

tail, feet, and ears, have been destroyed by painting with corrosive

subhmate and exposing to fumes of carbon bisulphide, which has

turned them a dark plumbeous color.

Remarks.—This form intergrades with ruidosse wherever the

ranges meet. Specimens from New Mexico average shghtly larger

and have slightly longer ears than skins from Utah and Colorado,

but the coloration is remarkably uniform over the mapped range of

the subspecies.

The abundant material now in the collection makes it clear that

0. Z. melanophrys and Onychomys melanopJirys pallescens Merriam

are indistinguishable. The type of pallescens, from Moki Pueblos,

northeastern Arizona, is in the faded spring pelage. The type and

topotypes of melanophrys can be almost exactly matched in color

by numerous specimens from Wingate, and even as far east as the

Sandia Mountains, New Mexico.

In fresh pelage 0. I. melanoplirys is a handsome mouse, and it

differs conspicuously in color from all the other races of leucogaster.

It is most hke 0. I. arcticeps from the Great Plains, but is decidedly

richer and darker colored.

Specimens examined.—Total number, 147, from locahties as

follows

:

Utah: Bluff City, 2; Hanksville, 1; Kanab, 15, including the

type; River View, 1; Thurber, 1.

Colorado: Antonito, 1; Conejos River, 2; Coventry, 1; Fruita,

5; Medano Ranch, 15 miles northeast of Mosca, 3; Naturita, 2.

Arizona: Flagstaff, 1; Holbrook, 8; Keams Canon, 1; Moa Ave,

Painted Desert, 4; Moki Pueblos, 3, including type of "pallescens";

Oraibi, 1; Tuba City, Painted Desert, 1; Walnut, 6; Winslow, 11;

Zuni River, 2.

New Mexico: Acoma, 1; Albiquin, 6; Albuquerque, 1; Carasal,

Bernalillo County, 2 (Mus. Comp. ZooL); Chaco Canyon, 2 (Amer.

Mus.) ; Chama River, 1 ; Espaiiola, 1 ; Fruitland, 2; Gallina, 1 ; Gallup,

13; Jamez, 1; Laguna, 1; La Plata, 1 (Amer. Mus.); Sandia Moun-

tains, 3; Santa Fe, 1; Stinking Spring Lake, 4; Tierra Amarillo, 1;

Wingate, 32; Zuni River, 1.
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ONYCHOMYS LEXTCOGASTER FTJXIGINOSTTS Merriam,

1890. Onychomys fuliginosus Merriam, North Arner. Fauna, No. 3, p. 59.

September 11.

Type-locality.—Black Tank lava beds, northeast of San Francisco

Mountain, Arizona.

. OeograpJiic distribution.—Lava beds and pinyon and cedar belt

east and northeast of San Francisco Mountain, Arizona.

General characters.—Coloration very dark; characters otherwise as

in melanophrys.

Color.—Old adult in autumn (17997, Black Tank, Arizona, Septem-
ber 27; type) : Upperparts dark blackish brown; darkest on head and
along middle of back to tail, where the color is almost deep neutral

gray; sides lighter, more wood-brown; ear tufts not conspicuous, the

color of head; outer sides of legs to foot color of back; tail blackish-

brown above at base, paUng to near end, which is white like the lower

surface. Arms, hands, and feet whitish; underparts of body white.

The color of upperparts extends downward on sides much farther

than usual in the genus, leaving only the ventral surface pure white.

A younger adult from the type-locality (17996, September 21) lacks

most of the smoky coloration and is a rich dark wood-brown, mottled

with blackish-brown, above; the legs are nearer white, as usual in

the group, with only a faint indication of color along outer side to

near heel. Three immature specimens also exhibit this variation in

color and markings; two are like the type and one is hke the last-

described specimen.

Skull.—The skull does not differ in any essential respect from that

of melanophrys.

Measurements.—Type: Total length, 160 milUmeters; tail vertebrae,

47; hind foot, 21.5; ear from notch in dry skin, 15.0. Skull: Con-
dylobasal length, 25.9; zygomatic breadth, 15.8; interorbital breadth,

5.2; breadth of braincase, 13.2; length of nasals, 11.6; length of

mandible, 15.4; maxillary tooth row, 4.5. For detailed measure-

ments of specimens, see page 477.

Type-specimen.—No. iHfJ, United States National Museum,
Biological Survey collection. vSkin and skull of old adult female

(teeth much worn). Collected September 27, 1889, by Dr. C. Hart
Merriam and Vernon Bailey. Original number, 547.

Remarks.—This is a local lava-bed form of melanophrys. Such
local variations occur in other rodent genera, notably Peromyscus

and Neotoma, in the ^'malpais" sections of Arizona and New Mexico.

There is a question, perhaps, if such extreme local color variations

should be recognized by name, but until more material from the

vicinity of San Francisco Mountain is examined it seems best, in

this case, to retain the form as a subspecies. Specimens of melan-

ophrys from Walnut, Arizona, show a tendency toward fuliginosus
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in coloration and intergradation presumably takes place at all

places where the lava-bed form meets the desert race.

Specimens examined.—Total number, 5, from the following

localities

:

Arizona: Black Tank, Painted Desert, 3, including the type; San
Francisco Mountain, cedar belt, east side, 2.

ONYCHOMYS LETTCOGASTER RTJIDOS^ Stone and Rehn.

1903. Onychomys ruidosse Stone and Rehn, Proc. Acad. Nat. Sci. Philadelphia,

1903, p. 22. May 7.

1913. Onychomys leucogaster ruidosse Hollister, Proc. Biol. Soc. Washington,
vol. 26, p. 216. December 20.

Type-locality.—Hale's Ranch, Ruidoso, Lincoln County, New
Mexico.

Geograpliic distribution.—Chiefly the mountainous region of south-

eastern Arizona and central and southwestern New Mexico. North
to Camp Verde, Arizona, and to the Manzano Mountains and Las
Vegas, New Mexico; east to the Capitan Mountains; south into north-

ern Chihuahua and Sonora.

General characters.—A dark form of the melanophrys type; darker

and richer colored than m,elanopTirys, arcticeps, or albescens, its geo-

graphical neighbors ; never, apparently, in its typical form, attaining

the light buffy state of coloration.

Color.—Adult in full fall pelage (119149, Carrizozo, New Mexico,

October 30): Above glossy dark wood-bro^vn, with a wash of rich

cinnamon color and finely lined with darker brown hair tips ; darkest

on lower back and rump, palest on shoulders and sides; posterior

sides of body and hips almost pure cinnamon. Ear tufts pale cin-

namon-brown, inconspicuous; ear brownish outside, rimmed with

white; posterior side of inner ear with pure white hairs; tail grayish-

brown above, whitish at tip and below. Lips, arms, hands, feet,

and entire underparts whitish. Juvenile (119151, Carrizozo, New
Mexico, October 31): Almost exactly like corresponding age in 0. I.

longipes, but tail lighter above, pale gra3ash-brown. Young adult

in autumn (119152, Carrizozo, New Mexico, October 31): Paler and
less richly colored than old animals. Above drab, very finely

streaked with darker, and lightly washed with pale cinnamon.

Specimens collected during process of renewal into first full adult

pelage are often curiously and irregularly mottled, with the head and
dorsum dark brownish and the shoulders and sides patched with

bright cinnamon.

SlcuU.—Less high and elongated than in albescens and longipes;

much as in arcticeps, mth flattened braincase. Differs from the skull

of arcticeps, however, in its wider, less parallel sided, interpterygoid

space and slightly smaller audital bullae. (Plate 15.)
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Measurements.—Averages and extremes of 21 adults from New
Mexico and Arizona: Total length, 159 (150-167); tail vertebrae, 49

(42-55); hind foot, 22.2 (20.5-24.0); ear from notch in dry skin, 15.6

(13.7-16.9). Skull: Condylobasal length, 26.2 (24.9-27.5); zygo-

matic breadth, 14.8 (13.9-16.2); interorbital breadth, 4.8 (4.4-5.2);

breadth of braincase, 12.8 (12.2-13.2); length of nasals, 11.2 (10.3-

11.8); length of mandible, 15.3 (14.3-16.2); maxillary tooth row, 4.4

(4.3-4.6). For detailed measurements of specimens, see page 478.

Type-specimen.—No. 11091, collection of Academy of Natural

Sciences, Philadelphia. Skui and skull of old adult female (teeth

much worn). Collected September 19, 1898, by C. M. Barber.

Original number, 73. Rhoads collection. No. 4091.

RemarJcs.—This is a dark form of the melanopJmjs type which seems

never to attain the light buffy pelage of the more northern race. It is

likewise darker and richer colored than arcticeps. Direct intergrada-

tion wdth melanophrys , arcticeps, and albescens is shown by numerous

intermediate examples from the borders of the range. Specimens

from Las Vegas, New Mexico, are approaching arcticeps in character.

The lightest colored specimens I have referred to ruidosx are from the

Lower Sonoran parts of southern New :Mexico, at Monument No. 15,

Mexican Boundary Line, and Jarilla. These specimens show such a

strong approach in color toward albescens of northern Chihuahua that

their determination as ruidosx seems perhaps unwarranted; but

albescens, as known from three specimens only is so very local that

until more complete collections from the general region are made it

seems best to consider these specimens as intermediates, and probably

nearest to ruidosse.

Specimens examined.—Toial number, 150, from the following locali-

ties:

New Mexico: Ancho, 1; Bear Spring Mountains, 13; Burley, 4;

Cactus Flat, 3 ; Capitan Mountains, 2 ; Carrizozo, 7 ; Datil I\Iountains, 2

;

Deer Creek, Grant County, 2; Deming, 8; Fairview, 2; Gallina Moun-

tains, 4; Hale's Ranch, Riiidoso, 4 (Phila. Acad. Sci., type and two

paratypes and one in Amer. Mus.); Hatchet Ranch, 1; Jarilla, 1;

Lake Valley, 2; Las Vegas, 7; Magdalena, 1; Mangos Valley, 1;

Manzano Mountains, east side, 11; Mesa Jumanes, 11; Mesilla, 1

(Phila. Acad. Sci.); Monument No. 15, Mexican Boundary Line, 5;

Rio Alamosa, 1; San Augustine Plains, 7; San Pedro, 4; Socorro, 1.

Arizona: Camp Verde, 2; Dos Cabesos, 2; Fairbank, 4 (Amer.

Mus. and Field Mus.); Lochiel, 1; San Bernardino Ranch, 1; San

Pedro River, 23; Taylor, 5; Willcox, 1.

Sonora: Santa Cruz River, 4.

Chihuahua: Colonia Diaz, 1.

34843°—Proc.N.M.vol.47—14—^29
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ONYCHOMYS LEITCOGASTER CAPITULATUS Holllster.

1913. Onychoviys leucogaster capitulatm Hollister, Proc. Biol. Sbc. Washington,

vol. 26, p. 215. December 20.

Type-locality.—Lower end of Prospect Valley, 4,500 feet, Hualpai

Indian Reservation, Grand Canyon, Arizona.

Geographic distribution.—Known only from the type-locality and

from Aubrey Valley, Arizona.

General characters.—Darker than melanophrys; lighter, more red-

dish-brown, than fuliginosus. Coloration much like that of ruidosse,

but slightly smaller in size and mth considerably smaller and weaker

skull.

Color.—The coloration of this form, in all pelages, closely resembles

that of 0. I. ruidosse.

STiull.—Like skulls of ruidosse and melanophrys, but smaller and

generally weaker, vnth lighter rostrum, narrower interpterygoid space,

and smaller audital bullae. (Plate 15.)

Measurements.—Type and averages of 10 adults from vicinity of

type-locality, the latter in parentheses: Total length, 142 (147); tail

vertebrae, 43 (44); hind foot, 21.0 (21.9); ear from notch in dry skin,

14.6 (14.8). Skull: Condylobasal length, 25.1 (25.1); zygomatic

breadth, 14.0 (14.0) ; interorbital breadth, 4.7 (4.6) ; breadth of brain-

case, 13.0 (12.6); length of nasals, 10.9 (10.9); length of mandible,

14.5 (14.5); maxillaiy tooth row, 4.3 (4.3). For detailed measure-

ments of specimens, see page 478.

Type-specimen.—No. 202612, United States National Museum,

Biological Survey collection. Skin and skull of adult male (teeth

moderately worn) in fresh fall pelage. Collected September 26, 1913,

by Edward A. Goldman. Original number, 22234.

Remarks.—Tliis form is closely related to 0. I. ruidosse, but the

slightly smaller size, smaller ear, and uniformly smaller and weaker

skull, characters so constant in the series of 20 specimens as to

appear truly reHable, make it necessary to recognize it by name. No
Onychomys was known from the region before this series was taken

by Mr. Goldman in 1913, and the type-locahty is the most westerly

point of the known range of the leucogaster group in the Southwest.

Specimens examined.—Total number, 20, from locahties as follows:

Arizona: Aubrey Valley, 10 miles south of Pine Spring, 6; Grand

Canyon, Hualpai Indian Reservation, 14.

ONYCHOMYS LEITCOGASTER ALBESCENS Merrlam.

1904. Onychomys leucogaster albescens Merriam, Proc. Biol. Soc. Washington,

vol. 17, p. 124. June 9.

Type-locality.—Samalayuca, Cliihuahua, Mexico.

Geographic distribution.—Known only from the sand dunes at the

type-locality in northern Chihuahua, and from Monument No. 1,

Mexican boundary Hne, opposite El Paso, Texas.



NO. 2057. THE GRASSHOPPER MICE—HOLLISTER. 451

Oeneral characters.—General coloration exceedingly pale, without

distinct markings, and with white of imderparts extending onto

shoulders and upper sides.

Color.—Adult in full winter coat (50040, Samalayuca, Chihuahua,
December 12; type): General color of upperparts pale vinaceous-bufif,

darkest on crown, lower back, and rump, where the color becomes
almost hght pinldsh-cinnamon ; nose to crown whitish; ear tufts pure

wliite; eai-s scantly furred with whitish; underfur of back slate-gray.

Lips, cheeks, region back of ears, sides, legs, and feet white, the hairs

everywhere except on upper sides pure white to bases. Tail pale-

grayish above, whitish below; not sharply bicolor. Two shghtly

younger specimens from the type-locaUty differ somewhat from the

type, but both are very pale. One (50042, December 18) lacks the

buffy general color and is decidedly grayish above.

Slcull and teeth.—The skull of albescens resembles those of longipes

and hreviauritus in general shape more than other forms of the group.

Compared with ruidosse, it is long and slender with higher, less flattened

braincase. The teeth are small.

Measurements of type.—Total length, 160 millimeters; tail verte-

bras, 60; liind foot, 23; ear from notch in dry skin, 15.6. Skull:

Condylobasal length, 26.0; zygomatic breadth, 14.2; interorbital

breadth, 14.8; breadth of braincase, 12.9; length of nasals, 11.6;

length of mandible, 15.0; maxiUary tooth row, 4.3.

Type-specimen.—No. 50040, United States National Museum,
Biological Survey Collection. Skin and skuU of young adult male
(teeth moderately worn and basal suture open), in fresh full winter

coat. Collected December 12, 1892, by C. P. Streator. Original

number 2399.

RemarTcs.—This is a local form, restricted, so far as known, to the
sand dunes in the vicinity of Samalayuca, Chihuahua, and northward
to the Rio Grande, opposite El Paso, Texas. Specimens from the
Lower Sonoran deserts of Otero County, New Mexico, are pale and
are distinctly approaching this race in color, but are best placed with
the wider ranging ruidosx.

Specimens examined.—Total number 6, from:

Chihuahua: Mexican boundary line, opposite El Paso, 3; Sama-
layuca, 3 (type and paratypes).

ONYCHOMYS LETTCOGASTER LONGIPES Merrlam.

1888. Cricetus (Onychomys) leucogaster Thomas, Proc. Zool. Soc. London, 1888,

p. 445.

1889. Onychomys longipes Merriam, North Amer. Fauna, No. 2, p. 1. October 20.

1901. [Onychomys leucogaster] longipes Elliot, Field Col. Mus., pub. 45, zool.eer.,

vol. 2, p. 120.

1913. Onychomys leucogaster longipes Hollister, Proc. Biol. Soc. Washington, vol.

26, p. 216. December 20.

Type-locality.—Concho County^ Texas.

Geographic distribution.—Central and southern Texas and Nuevo
Leon and TamauUpas, Mexico. North to Tom Green and Concho
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Counties, Texas; west to the Pecos Kiver; southeast to Rockport

and Nueces Bay, Texas; south to Victoria, TamauUpas. Lower

Sonoran Zone.

General characters.—Size large; colors dull; ears larger than in any

other subspecies of leucogaster. In general most Hke hreviauritus,

but much less briglitly colored, lighter and grayer; with longer tail

and feet and much larger ears.

Color.—Adult in winter (21180, Fort Clark, Texas, December 29):

Upperparts drab, darkest on middle of back; finely lined with darker

brow^iish, and with a wash of pale cinnamon over lower back and

hips; an indistinct stripe of cinnamon along sides between color of

upperparts and white of underparts, from fore legs to base of tail; a

blackish spot each side of nose at base of whiskers; ear tufts scant,

pale cinnamon color. Tail brown above with white tip; whitish

below, not sharply bicolor. Underparts white, the hairs of throat

and fore legs white to bases. There is Httle difference in the color of

adults at any season. Juvenile (3863, Amer. Mus. Nat. Hist., Corpus

Christi, Texas, April 24) : Above brownish-gray, close to mouse-gray,

finely fined with darker; sides paler.

Sicull and teeth.—The skuU of longipes resembles that of hreviauri-

tus and differs from the skulls of arcticeps, melanophrys, and other

forms of leucogaster in being narrower and comparatively long, with

longer, higher braincase. Teeth relatively small. (Plate 15.)

Measurements.—Averages and extremes of 12 adult specimens from

Texas and Tamaufipas: Total length, 166 (152-190) millimeters; tail

vertebrse, 55 (48-61); hind foot, 22.9 (22.0-25.0); ear from notch in dry

skin, 16.1 (15.0-16.9). Skufi: Condylobasal length, 27.1 (25.9-28.9);

zygomatic breadth, 15.1 (14.3-15.5); interorbital breadth, 4.7 (4.5-

5.2); breadth of braincase, 12.7 (11.9-13.3); length of nasals, 11.8

(10.9-12.7); length of mandible, 15.9 (15.1-17.1); maxillary tooth

row, 4.4 (4.1-4.8). For detailed measurements of specimens see

page 479.

Type-specimen.—No. 186478, United States National :Museum.

Skin and skuU of young adult female (teeth Httle worn and basal

suture not entirely closed). CoUected March 11, 1887, by WiUiam

Lloyd. Merriam coUection, No. fffl.

Remarlcs.—This subspecies exhibits less variation in pelage from

age and season than any other form of Onychomys. From lack of

specimens between their ranges as mapped, intergradation with the

Oklalioma form is not proved, but from the close resemblance between

the two forms it seems most certain, and the Oklahoma form cer-

tainly intergi-ades with arcticeps. There are so few good specimens

from the lower Pecos Valley that the actual relationship between

longipes and arcticeps at this point can not be determined, but it

seems most certain from the color of such skins as are available that



NO. 2057. TEE GRASSHOPPER MICE—IIOLLISTER. 453

intergradation does take place at this point. Aside from the slight

difference in shape, there seem to be no actual characters to distin-

guish the skuUs of longipes from those of other forms of the Uucogaster

group.

Specimens examined.—Total number, 39, from the following locali-

ties:

Texas: Bee County, 1; Brownsville, 1 (Amer. Mus.); Comstock,

3 ; Concho County, 1 (type) ; Corpus Christi, 1 ; Eagle Pass, 1 ; Fort

Clark, 8; Laredo, 2; Lomita Ranch, 2; Nueces Bay, 3; Raglan's

Ranch, Rio Grande, 1 ; Rockport, 2 (Amer. Mus.) ; San Angelo, 1

;

San Diego, 1 ; Sauz Ranch, Cameron County, 1 ; Sheffield, 25 miles

south on Pecos River, 1 ; Sycamore Creek, 1

.

Tamaulipas: Camargo, 2; Reynosa, 1; Victoria, 2.

NuEVO Leon: Linares, 3.

ONYCHOMYS LEUCOGASTER BREVIAURITUS HoUister.

1913. Onychomys leucogaster hreviauritus Hollister, Proc. Biol. Soc. Washington,

vol. 26, p. 216. December 20.

Type-locality.—Fort Reno, Oklahoma.

GeograpTiic distribution.—Eastern Nebraska, eastern and south-

central Kansas, and middle Oklahoma. From Nehgh, Nebraska, and
Fort Riley and Neosha Falls, Kansas, west and south to Kinsley,

Kansas, and to Woodward and Fort Reno, Oklahoma. Entirely

within the Carolinian and Austroriparian faunas of the Austral region.

General characters.—Most like 0. I. longipes, but darker and richer

colored, with shorter tail, smaller hind foot, and smaller ears.

Color.—Adult in full winter pelage (96057, Alva, Oklahoma, Feb-
ruary 27) : Head and back a rich blackish-brown, the ground color

pinkish-cimiamon, the overlying hairs with long blackish tips which
streak and darken the ground color; cheeks and sides with less of the

dark streaking, the hips and lower rump almost pure pinldsh-cinna-

mon. Center of nose gray; cinnamon spots at base of wliiskers,

between the gray of nose and white of lips. Ear tufts cinnamon-buff;

tail grayish-brown above to near tip, sharply bicolor, the underside

and tip white. Arms, hands, lower legs, and entire underparts white,

with dark gray underfur everywhere except on chin. Adult in late

summer (19145, Fort Reno, Oklahoma, October 8; breeding female,

renewal retarded): Upperparts duU grayish-brown; sides brighter,

more cinnamon; no conspicuous ear tufts; tail and feet scantily

furred. Juvenile (96060, Alva, Oklahoma, September 5): Above
hair-brown, finely Hned; sides paler, more drab; no ear tufts; tail

brownish above, whitish below. Immature in winter coat (23190,

Fort Reno, Oklahoma, December 21): Like the juvenile but darker,

more glossy and richly colored; the back blackish-brown, sides more
pinkish-buff; no ear tufts; tail brownish above, with white tip;

entire underparts white.
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SlcuU.—Almost precisely like the skuU of longipes. Compared with

skulls of arcticejJS it is narrower, longer, and more arched, with longer

rostrum and longer, higher braincase. I can find no character to

separate the skuUs from those of longipes. There is, perhaps, less

tendency toward the development of a spine on the posterior border

of the palate, but in the leucogaster group this character is exceedingly

variable and veiy unreHable.

Measurements.—Type and averages, the latter in parentheses, of

seven adults from Kansas and Oklahoma: Total length, 164 (156);

tail vertebrse, 42 (42); hind foot, 21.0 (22.0); ear from notch in dry

skin, 13.2 (12.8). Skull: Condylobasal length, 27.4 (26.9) ; zygomatic

breadth, 15.1 (15.3); interorbital breadth, 4.4 (4.7); breadth of

braincase, 12.5 (12.9); length of nasals, 11.5 (11.6); length of man-

dible, 15.9 (15.7) ; maxiUary tooth row, 4.7 (4.6). For detailed meas-

urements of specimens see page 479.

Type-specimen.—No. ||-Hf> United States National Museum.

Skin and skull of adult female (teeth moderately worn). Collected at

Fort Reno, Oklahoma, February 16, 1890, by Dr. J. C. Merrill.

Original number, 18.

Remarks.—This subspecies intergrades with 0. 1, arcticeps. Speci-

mens from Paladora Canyon, Texas, though placed with arcticeps, are

undoubtedly intermediates. Skulls of specimens from Neligh,

Nebraska, show an approach toward skulls of arcticeps in a general

shortening and flattening, but the skins are typical of hreviauritus.

Intergradatiou doubtless takes place also with longipes, which the

Oklahoma form most resembles in general characters, but specimens

to connect the ranges of the two subspecies throughout southern

Oklahoma and north-central Texas are wanting.

Specimens examined.—Total number 41, from locahties as foUows:

Nebraska: Neligh, 8.

Kansas : Fort Riley, 1 ; Neosha Falls, 1 (^lus. Comp. Zool.);

Kinsley, 1.

Oklahoma: Alva, 17; Beaver River, 5 (Amer. Mus. and Field

Mus.) ; Camp Supply, 1^ ; Fort Reno, 4; Neutral Strip, 1 (Amer. Mus.);

White Horse Springs, 1 (Field Mus.); Woodward, 1.

ONYCHOMYS TORRIDUS (Coues).

(Synonymy under subspecies.)

Diagnosis.—Compared with OmjcJiomys leucogaster, this species

averages smaller and lighter built, with relatively longer tail (usually

more than half the length of head and body). The skuU averages

considerably smaller and less stoutly built, but with the interorbital

region comparatively wide. The teeth are lower crowned, the

unworn cusps of m^ longer than high, or with these dimensions

1 Skeleton only.
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nearly equal; anterior cusp of m} more broadened transversely, in

unworn condition plainly divided at summit into two or three cusp-

lets; 7n} narrow and elongated; m^ smaller, much reduced, the gi*eatest

diameter transverse, the crown surface usually only one-sixth to

one-fourth that of m^ (rarely nearly one-third) ; owing to the length-

FiG. 3.—Distribution oe the Subspecies of Onychomys torridus.

1. O. t. torridus.

2. O. t. perpallidus.

3. O. t. pulcher.

4. O. t. longicaudus.

5. O. t. Claras.

6. O. t. tularensis.

7. O. t. ramona.

8. O. t. macrotis.

9. O.t.

10. O. t. canus.

11. 0. t. surrulus.

is almost invariably moreening of m^ and the reduction of m^,

than half the length of the tooth row.

Geographic distribution.—Southwestern United States and northern

and central Mexico. From the deserts of Nevada and southeastern

California and the San Joaquin Valley, south into Lower California

and to Aguas Calientes and San Luis Potosi, Mexico. Eastward

across southern Arizona and New Mexico to the Pecos Valley in

Texas (see fig. 3).
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Suhs2)ecies.—Eleven geographical races of Onychomys torridus are

recognized. Four of these are confined to Mexico, and the others,

with the exception of typical torridus, have comparatively limited

distribution.
ONYCHOMYS TORRIDUS TORRIDUS (Coues).

1874. Hesperomys (Onychomys) torridus Coues, Proc. Acad. Nat. Sci. Philadel-

pliia, 1874, p. 183. December 15.

1885. Onychomys leucogaster, var. torridus Herrick, Geol. and Nat. Hist. Surv.

Minnesota, 13th Ann. Rep. (1884), p. 183.

1885. Hesperomys torridus True, Proc. U. S. Nat. Mus., vol. 7 (1884), p. 597.

1888. C[ricetus] torridus Thomas, Proc. Zool. Sue. London, 1888, p. 133.

1889. Onychomys torridus Merriam, North Amer. Fauna, No. 2, p. 3. October 30.

1896. Onychomys torridus arenicola Mearns, Proc. U. S. Nat. Mus., No. 1103,

advance sheet, p. 3, May 25; Proc. U. S. Nat. Mus., vol. 19, p. 139. (Pdo

Grande, about six miles above El Paso, Texas; type in IT. S. Nat. Mus.)

1912. Onychomys torridus torridus Miller, Bull. 79, U. S. Nat. Mus., p. 128.

December 31.

Type-locality.—Camp Grant, Graham County, Arizona.

GeograpUc distribution.—From the Pecos Valley in Texas and south-

eastern New Mexico, west across southern New Mexico and Chihuahua

into southeastern Arizona and northern Sonora. North in the Rio

Grande Valley to Socorro, New Mexico; south to northern Durango.

General characters.—Size medium, but less than in any neighboring

form; ear smaller than in any other subspecies of torridus. Color of

adult in late autumn and winter very rich reddish brown; much paler

in late winter and spring; and darker, less bright, in the new coat in

late summer; young very dark. Skull with the anterior palatine

foramina large, extending backward to plane of anterior edge of m\
or beyond to plane of second cusp of this tooth; posterior edge of

palate normally concave, without projecting spine.

Color.—Adult in full winter pelage (17876, Dos Cabezos, Arizona,

November 21): Upperparts dark pinkish-cimiamon, rich and glossy;

palest on the nose and cheeks; darkest along back from between

ears to rump, where it is considerably mixed with the dark blackish-

brown tips of the long overlying hairs; purest and brightest on

shoulders and sides where there is little or no admixture of blackish.

Whiskers mixed black and white; underfur broadly dusky neutral-

gray; lanuginous tufts in front of ears conspicuous, pure white; outer

ear dark brownish, rimmed with whitish; inner side of ear scantily

haired with whitish. Underparts pure white, sharply cut off from

color of upperparts, and extending well up on lower sides of body

and on lower cheeks; the underfur for one-half its length dark

neutral-gray, black in some lights; arms and hands pure white; legs

like hips above, white below; feet white. Tail sharply bicolor, gray-

ish-brown above to near tip; white below and around tip. Adult in

late winter and spring (21201, Mesquite Springs, Chihuahua, May 12):

Much paler than in full winter coat, less reddish-cinnamon, more
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vinaceous or pale pinkish-gray and buff; the overlying hair tips worn
or faded and the brownish-black wash on back and rump less con-

spicuous as a consequence; lanuginous ear tufts less contrasted from
smTomiding color and therefore much less conspicuous. Adult in

new pelage, late summer and fall (21215, San Pedro River, Ai-izona,

October 25): Darkest annual stage of adult. Pelage short, glossy,

and with little red. Upperparts of head and body uniform wood
brown, finely lined with darker; cheeks, shoulders, and sides very
slightly paler, with less blackish-brown suffusion from darker hair

tips; underfur broadly dark neutral-gray, the grayish-brown tips

comparatively short; ear tufts wanting or inconspicuous, not notice-

ably contrasting in color fi'om head. Underparts gi'ayish-white, the
slaty underfur showing through the thinly haired chest, belly, and
limbs. Tail comparatively thinly haired, dark brown above, tip

and underside whitish. Juvenile pelage (66085, Dos Cabezos, Aii-

zona, June 22): Above uniform mouse-gi'ay, the hair tips only
slightly hghter than the underfur; ear tufts gi-ayish; ears blackish
outside, rimmed with white; dark brown inside, thinly haired with
whitish. Underparts grayish-white; tail not sharply bicolor as in

adult, the upper side gi-ay, the under side and tip grayish-white.
This juvenile pelage moults and renews directly into the post-juvenile

pelage, which is worn until the following summer or autumn. Post-
juvenile pelage (132056, Colonia Diaz, Chihuahua, January 19):

Above browner, less slaty-gray, than in the juvenile coat. General
color of upperparts grayish-hair-bro\vn, with a decided tendency
toward drab, finely hned with darker. Underparts clear whitish.
Tail sharply bicolor, the brown Ime along upper surface very narrow.

Slcull.—The skull, in general shape, is not conspicuously different
from that of other forms of the torridus group. It is of medium
size with comparatively narrow zygomatic breadth. The anterior
palatine foramina are large, widely spreading forward of center, and
extend backward to or beyond plane of anterior edge of m^ usually
fully to plane of second cusp of that tooth. The palate appears,
therefore, very short, and this appearance is accentuated by the
deeply concave posterior edge, normally without indication of spine.
In occasional immature specimens from throughout the range of
the form, and in many adults from the extreme western limits of its

distribution in Arizona and Sonora, the posterior edge of the palate
develops a well-formed spine, as in the neighboring races on the
west and south. Skulls from these western locahties show a stiU
further approach toward perpallidus in the shortening of the anterior
palatine foramina, though the sidns from this region retain the high
coloration of true torridus. (Plate 15.)

Measurements.—A.YQVQige^ and extremes of twenty-three speci-
mens from Arizona, New Mexico, Sonora, and Chihuahua: Total
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length, 146 (134-158) millimeters; tail vertebrae, 52 (47-60); hind
foot, 21.2 (20.0-22.0); ear from notch in dry skin, 14.0 (12.0-15.8).

Skull: Condylobasal length, 23.3 (22.7-24.7); zygomatic breadth,

12.7 (11.9-13.7); interorbital breadth, 4.5 (4.3-4.8) breadth of brain-

case, 11.5 (11.0-11.9); length of nasals, 9.7 (8.9-10.4); length of

mandible, 13.4 (12.6-14.1); maxillary tooth row, 3.7 (3.5-3.9). For
detailed measurements of specimens see page 480.

Type-specimen.—No. 9886, United States National Museum.
Skin only; adult, not sexed: made up from alcohol and colors con-

siderately modified. Collected June 10, 1867, by Dr. Edward
Palmer. Catalogued January, 1872. On the label are recorded

the following: "Alcohohc measurements: nose to eye, .50 [hundredths

of inch]; nose to ear, .95; nose to occiput, 1.25; length, 3.75; tail,

2.00; fore foot, .40; hind foot, .80; ear, ,70 long, .50 ^vide." Ear
from notch in the dry skin measures 13.3 miUimeters; the hind foot,

19.7.

Remarks.—A comparison of numerous examples in the same
pelage proves that Onychomys torridus torridus is remarkably uniform

in coloration over its entire range. Skins in the full mnter coat

from Texas can be exactly matched by comparable skins from
Dos Cabezos, Arizona. As noted in the description of the skuU,

specimens of torridus from the extreme western limits of the range

of the typical race show a decided approach toward perpallidus in

cranial characters, though retaining the coloration of torridus in

its extreme richness. No specimens are available from the area

between the northwestern limits of the distribution of torridus, as

mapped, and Phoenix, Arizona, where perpallidus occurs, but the

ranges of the two subspecies doubtless meet in this territory, as indi-

cated by the approach of characteristics in specimens of each.

The type-specimen of Onycliomys torridus arenicola Mearns, col-

lected by Dr. Edgar A. Mearns and F. X. Holzner on the Rio Grande
about 6 miles above El Paso, Texas, February 29, 1892, is in the

collection of the United States National Museum. It is in the pale

spring stage of the winter pelage and exactly matches some early

April skins of true torridus. All late autumn and early winter skins

from the El Paso region and throughout western Texas are indis-

tinguishable in color from comparable skins of tonidus from south-

eastern Arizona, and there are ik) important discrepancies in measure-

ments or in cranial cliaracters.

Specimens examined.—Total number, 183, from localities as follows:

Arizona: Calabasas, 5; Camj) Grant, 1 (type); Dos Cabezos, 7;

Fairbank, 20 (Field Mus., Amer. Mus., and Mus. Comp. Zool.); Fort

TLowell, 13 (Field Mus. and Amer. Mus.); La Osa, 3; Mammoth, 2;

Oracle, 1; San Bernardino Ranch, 3 (Field Mus. and Amer. Mus.);

San Pedro River, 1; Santa Cruz River, 4; Tucson, 2; United States
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Government grass reserve, 30 miles south of Tucson, 1 (Univ. of

CaHf.).

New Mexico: Alamogordo, 1 (Pliila. Acad. Sci.); Apache, Grant

County, 3 ; between Ahimogordo and Dry Canon, Sacramento Moun-

tams, 7 (Phila. Acad. Sci.); CarizaUilo Springs, 1; Dog Spring, 1;

Dry Creek, 1; Eddy, 2; Glenwood, 4; Gold Camp, 1; Hillsboro, 1;

Organ City, 1 ; Pleasanton, 4 ; lledrock, 2 ; San Andres Mountains, 1

;

Silver City, 2; Socorro, 3; Tularosa, 10; upper corner monument,

Mexican boundary hne, 9; Weed, 1.

Texas: Alpine, 5; El Paso, 1; Fort Lancaster, 6; Franklin Moun-

tains, 1 ; Kent, 1 ; Marathon, 1 ; Marfa, 9 ; Maxon Springs, 1 ; Mona-

hans, 4; Presidio County, 3; Rio Grande, 6 miles above El Paso, 1

(type of "arenicola"); Sierra Blanca, 11.

Chihuahua: Casas Grandes, 5; Chihuahua, 2; Colonia Diaz, 1;

Gallego, 1; Juarez, 1 (Amer. Mus.); Mesquite Spnngs, 1; Samala-

yucp, 1.

Sonora: Cerro Blanco, 1 (Field Mus.); Magdalena, 3.

DuRANGo: Inde, 1; Rio Sestin, 2 (Amer. Mus.); Rosario, 1 (Amer.

Mus.); Villa Ocampo, 1 (Amer. Mus.).

ONYCHOMYS TORRIDXIS PERPALLIDUS Mearns.

1896. Onychomys torridus perpallidus Mearns, Proc. U. S. Nat. Mus., No. 1103,

advance sheet, p. 4, May 25; Proc. U. S. Nat. Mus., vol. 19, p. 140.

Type-locality.—East bank of Colorado River, at Monument No.

204, Mexican Boundary Line, Yuma County, Arizona.

Geographic distribution.—Colorado River valley in western Ari-

zona; eastward along tributary streams to Big Sandy Creek, Signal,

and Phoenix. Doubtless occurs also m northwestern Sonora.

General characters.—Slightly larger than the neighboring . forms,

torridus, longicaudus, and pulcher, with larger ears. Coloration

much as in longicaudus, but averaging considerably duller, less

brightly pinkish-buff; paler than in' torridus, darker than in pulcher.

Skull always with well-developed spine from posterior edge of palate;

the anterior palatine foramina ending about even with plane of fronts

of fij-st molars.

Color.—Adult in full winter pelage (189282, Dolan's Spring, Ari-

zona, February 7) : Decidedly paler, less richly colored, than corre-

sponding pelage of torridus. General color of upperparts light

pinldsh-cinnamon, pure on cheeks, shoulders, and sides, and very

sparingly and minutely streaked with darker on back and rump,

lanuginous tufts in front of ears mixed with color of head and much
less conspicuous than in torridus; underfur a much paler slate, in

most lights about as in slate-gray No. 5 .of Ridgway. Tail, feet,

and underparts as in torridus, but the underfur below very narrowly

pale slate, very different from the broadly grayish-black underfur

of torridus. Adult in late winter and spring (60174, type, Yuma
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County, Arizona, March 27): Paler and more grayish than in late

autunin and midwinter, lacking much of the bright pinkish tmt.

General color of upperparts vmaceous-buff, finely streaked by the

darker hair tips; ear tufts not noticeable. Adult in summer (16855,

PhoenLx, Ai-izona, May 9): Like late winter and spring specimens

but more cinnamon colored, less grayish, chiefly due to the wearing

away of the dark hair tips of the old pelage and the gradual renewal

of the new hairs. This stage more closely resembles the full winter

coat than the last described spring stage in color, but is more cm-

namon, less pinkish. Juvenile (141849, Gila City, Arizona, March

3): Very much paler than the young of torridus, drab instead of

gray. Upperparts light drab, paler and clearer on sides; underparts

white [not gray as in juvenile of torridus], the hairs of throat pure

white to bases, of breast and belly with narrow gray undercolor.

Post-juvenile pelage (189288, Yuma, Arizona, April 11): This pelage

is retained by most individuals until late spring of the second year.

It is much like the post-juvenile pelage of true torridus, but slightly

paler, more grayish. Upper parts avellaneous, finely and fully

streaked by the darker hair tips.

Shull.—The skull is like that of torridus, but with the posterior

border of palate bow-shape, always with well-developed point ex-

tending backward into the mterpterygoid space; anterior palatine

foramina shorter, usually just reaching plane of fronts of fh'st molars.

Measurements.—Type: Total length, 157 millimeters; tail verte-

brge, 57; hind foot, 22.0; ear from notch in dry skin, 15.8. Average

and extremes of four skulls of adults: Condylobasal length, 24.1

(23.5-25.3) ; zygomatic breadth, 13.0 (12.7-13.2) ; interorbital breadth,

4.6 (4.4-4.7) ; breadth of braincase, 11.4 (11.3-11.5); length of nasals,

9.9 (9.4-10.5); length of mandible, 13.8 (13.5-14.2); maxillary tooth

row, 3.8 (3.7-4.0). For detailed measurements of specimens see

page 481.

Type-specimen.—No. 60174, United States National Museum.

Skin and skull of adult female, in late winter pelage. Collected

March 27, 1894, by Dr. Edgar A. Mearns and F. X. Holzner. No.

3301, International Boundary Commission collection.

Remarlcs.—This well-marked form seems to be confhied to the

east side of the Colorado River, in western Arizona, and eastward

along the Lower Sonoran valleys of tributary streams. As sho^^Ti

by the specimens at hand, its range reaches its most eastern limit

in the valley of the upper Gila at PhoenLx, Ai-izona. Specimens

from Phoenix, in full fresh early winter coat, almost exactly match

m color the paler spring stage of true torridus. The Colorado River

seems a natural barrier between the ranges of perpallidus on the

east, and pulclier and longicaudus on the west and north. Although

specimens from points near the river in northwestern Arizona and
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from Needles, California, may not be typical of their respective

races, there is a decided break in size and m skull characters at

this point, and every specimen so far examined can be placed unhes-

itatingly with its proper form. On the west side of the Colorado,

at Needles, there is a decided reduction in size, accompanied by

absence of the palatal spine, and the skins are colored much more

like typical pulcher than true perpallidus. The specimens from east

of the river (Fort Mojave, Beale's Spring, and Big Sandy Creek),

are darker (slightly approaching typical longicaudus in color), but

exhibit the cranial characters of perpallidus.

Specimens examined.—Total number, 21, from localities as follows:

Arizona: Beale's Spring, 3; Big Sandy Creek, 2; Colorado River

at Monument 204, Mexican Boundary Line, 1 (type) ; Dolan's Sprmg,

1; Fort Mojave, 1; Gila City, 3; Harpers, 2; Parker, 1; Phoenix, 5;

Signal, 1; Yuma, 1.

ONYCHOMYS TORRID0S PULCHER ElUot.

1903. Onychomys pulcher Elliot, Field C"ol. Mus., pub. 87, zool. ser., vol. 3, No. 14,

p. 243. December.

1913. 0[nychomys] t[orridus] pulcher Hollister, Proc. Biol. Soc. Washington,

vol. 26, p. 215. December 20.

Type-locality.—MoYongo Pass, San Bernardino Mountains, Cali-

fornia.

Geographic distribution.—Mohave and Colorado Deserts, CaUfornia,

and Lower Cahfornia, Mexico, Known by specimens from Granite

Springs and Needles on the north to Seven Wells, Lower CaUfornia, on

the south ; and from the Colorado River bottoms westward to Ante-

lope Valley and through San Gorgonia Pass to Cabezon station.

General characters.—Size smaWest in the genus. Coloration very pale,

with minimum amount of dark wash from the hair tips. Skull with

anterior palatine foramina about even with fronts of m* and with

tendency toward development of an imperfect spine at posterior edge

of palate.

Color.—Adult in full winter pelage (151281, Morongo Pass, Cali-

fornia, November 23): Resembhng corresponding pelage of 0. t.

perpallidus but slightly paler, with less dark overwash from hair tips;

nose and head paler, more grayish; upper side of tail hghter grayish-

brown; and general coloration more pinkish-cinnamon; lanuginous

tufts at bases of ears white, sharply marked from general color of head.

Adult in spring and early summer (151640, Victorville, California,

April 5) : Brighter and purer pinkish-cinnamon than in early winter

coat, with still less dark from hair tips, evidently due to wear and

fading. Entire upperpartshghtochraceous-pinkish-cinnamon,slightly

darker on lower back and rump; nose and forehead paler, more

grayish; underparts pure white, the gray hair bases very narrow.
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Adult in summer molt (54070, Whitewater, California, June 8):

Much, darker than in any other stage of pelage, and most resembling

younger animals in the post-juvenile coat. The general color of the

upperparts is greatly darkened by the thinning of the longer overlying

hairs and the consequent mixture of the slaty-gray underfur into the

coloration. Ear tufts not conspicuous. Juvenile (136227, Oro Grande,

California, March 16) : Resembling the young of perpallidus, but still

paler, more grayish-drab, the nose and ears with more whitish. Very

much paler than the dark young of 0. t. ramona. Post-juvenile pelage

(54072, Wliitewater, California, June 9; apparently in second year):

Upperparts uniformly silky pale wood-brown, with a wash of cinna-

mon on nape and shoulders; ear tufts white, conspicuous.

STcull.—The skull of OnycJwmys torridus pulcJier does not differ in

any special characters from other races. The anterior palatine

foramina end about even with plane of fronts of m^; the posterior

edge of the palate is rather variable, sometimes slightly concave,

usually truncate, often with imperfectly developed spine.

Measurements.—Averages and extremes of nine adults: Total

length, 136;(120-145); tail vertebrae, 48 (37-51); hind foot, 19.6(18.0-

20.0); ear from notch in dry skin, 14.5 (12.7-15.5). wSkull: Condylo-

basal length, 22.7 (22.0-23.4); zygomatic breadth, 12.7 (12.6-13.2);

interorbital breadth, 4.7 (4.4-5.1); breadth of braincase, 11.6 (11.2-

11.9); length of nasals, 9.3 (8.8-9.9); length of mandible, 13.2 (12.6-

13.7); maxillary tooth row, 3.6 (3.3-3.9). For detailed measure-

ments of specimens, see page 481.

Type-specimen.—No. 12377, Field Museum Natural History, Chi-

cago. Skin and skull of female adult (teeth much worn), in late

winter pelage. Collected March 1, 1903, by Edmund Heller.

RemarTcs.—This is a well marked race which differs conspicuously

in color from typical examples of all other forms excepting clarus,

which it somewhat resembles. It is, however, less intensely bright

colored than the Owens Lake form. Specimens from Needles, Cali-

fornia, are slightly larger than typical examples of pulcher, thus ap-

proaching the dimensions of perpallidus and longicaudus, but they are

indistinguishable in color from true pulcher and are still somewhat

smaller than the average specimen of perpallidus. A single specimen

from Granite Springs, on the north side of the Mohave Desert, is like-

wise approaching longicaudus, but clearly belongs best with pulcher.

The material from along the Colorado River is rather limited but, as

shown by all the specimens examined, the river appears to be a

natural barrier between the subspecies pulcher and perpallidus. The

animal is rare on the open desert, and is usually found in sandy places

along the foothills or borders of streams and washes. Its distribution

over the desert is therefore much broken, and large areas of its general

range are unrepresented by specimens. The subspecies apparently
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blends directly into ramona in the western end of San Gorgonio Pass,

and probably intergrades with tularensis in the vicinity of Kern Kiver

Valley and Walker Pass. The single specimen from Onyx, on the

south fork of the Kern River, is rather immature, and is indistin-

guishable from examples of tularensis from the lower levels in the San

Joaquin Valley. Two young examples in the collection of the

Museum of Vertebrate Zoology at the University of California, from

Walker Pass, are likewise indistinguishable from specimens of the

same age from the San Joaquin Valley, and are only provisionally

on purely geographical grounds, and perhaps wrongly, placed with

pulcher. Adults from this pass are much needed to determine the

subspecies. The young of these forms, in post-juvenile pelage, are

often very much alike.

Specimens examined.—Total number, 70, from the following locali-

ties :

California: Agua Caliente, 1 (Amer. Mus.); Burns Canon, San

Bernardino Mountains, 2 (Field Mus.); Cabazon, 9; Cushenbury

Springs, 2 (Univ. of Cal.) ; Daggett, 1 (Field Mus.); Fairmont, 3

(Univ. of Cal.); Granite Springs, 1; Lane's Mill, 20 miles north of

Daggett, 1 (Field Mus.); Morongo Pass, 7^; Needles, 3; Onyx, 1;

Oro Grande, 2; Palm Springs, 2 (Mus. Comp. Zool.); Victorville, 18;

Walker Pass, 2 (Univ. of Cal.); Warren's Well, San Bernardino

Mountains, 1 (Field Mus.) ; Whitewater, 13.

Lower California: Seven Wells, 1.

ONYCHOMYS TORRIDUS LONGICATTDTJS Merrlam.

1889. Onychomys longicaudus Merriam, North. Amer. Fauna, No. 2, p. 2. Octo-

ber 30.

1893. 0[nychomys] longicauda Rhoads, Amer. Nat., vol. 27, p. 833. September.

1904. 0[nychomys] torridus longicaudus Merriam, Proc. Biol. Soc. Washington,

vol. 17, p. 123. June 9.

1913. Onychomys torridus longicaudus Hollister, Proc. Biol. Soc. Washington,

vol. 26, p. 215. December 20.

Type-locality.—St. George, Utah.

Geographic distribution.—Southwestern Utah, northwestern Arizona

north of the Colorado River, southern Nevada, and the adjacent

desert mountain region of Inyo and Mono Counties, California.

North in western Nevada to Carson Sink; west in Cahfornia to Kear-

sarge Pass and to the Argus Mountains.

General characters.—Coloration like that of pulcher, but slightly

darker. Larger than perpallidus, with shorter tail and hind foot,

and smaller ear. Skull with, anterior palatine foramina short, usually

not reaching plane of front of first molars. Posterior edge of palate

truncate, rarely slightly convex, never with spine.

1 Including the type and four paratypes from the Field Museum of Natural History, Chicago.
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Color.—Adult in full winter 'pelage (186476, St. George, Utah, Jan-

uary 4; type) : Similar to corresponding pelage of ferpallidus; slightly

darker than in pulcher. Adult in spring (28359, Panaca, Nevada,

May 20) : Like winter pelage, but brighter, more ochraceous-pinkish-

buff. Juvenile (26653, Vegas Valley, Nevada, March 15) : Very pale;

like young of pulcher, but even paler, more drab-gray. Post-juvenile

pelage (28360, Oasis Valley, Nevada, June 2; in second year) : Almost

precisely like corresponding pelage of pulcher.

STcull.—Palate never ending posteriorly with projecting spine;

usually truncate, rarely concave. Anterior palatine foramina short,

not reaching (or rarely in some intermediate specimens just reaching)

plane of front of first molars.

Measurements.—Averages and extremes of 23 adults from Utah,

Nevada, and California: Total length, 141 (130-155) millimeters; tail

vertebrc^, 49.6 (40.0-58.0); hind foot, 19.9 (19.0-21.0); ear from

notch in dry skin, 14.2 (13.2-15.6). Skull: Condylobasal length, 22.8

(21.8-23.8); zygomatic breadth, 12.9 (12.7-13.3); interorbital

breadth, 4.9 (4.5-5.0); breadth of braincase, 11.6 (11.1-12.2); length

of nasals, 9.2 (8.6-9.9) ; length of mandible, 13.3 (12.5-14.2) ; max-
illary tooth row, 3.6 (3.4-3.8). For detailed measurements of speci-

mens see page 481.

Type-specimen.—No. 186476, United States National Museum.
Skin and skull of adult male in full winter pelage. Collected by Ver-

non Bailey, January 4, 1889. Original No., 476; Merriam collection,

skin 5201, skull 5896.

RemarTcs.—This subspecies is sharply separated from perpallidus

on the south by the Colorado River. At the type-locality it is com-

paratively dark, and is virtually indistinguishable in color in some

pelages from perpallidus, but the cranial characters are diagnostic

and rehable. Toward the v/est it gradually becomes more ochraceous

in color until* it meets and blends with the Owens Lake form on the

western slopes of the Argus Mountains. It also blends imperceptibly

into the paler form later described as pulcher, in the mountains bor-

dering the main Mohave Desert on the north.

Specimens examined.—Total number, 65, from the following locali-

ties:

Utah: St. George, 3 (including the type).

Nevada^: Ash Meadows, 2; Bunkerville, 2; Carson Sink, 2;

Charleston Mountains, 2; Colorado River, southwest of Stone's Ferry,

2; Oasis Valley, 4; Pahranagat Valley, 1 ; Pahroc Spring, 3; Pahrump
Valley, 8; Panaca, 1; St. Thomas, 2; Stone's Ferry, 1; Table Moun-
tain, 1 ; Vegas Valley, 6.

1 For an account of most of the obscure localities in Utah, Nevada, and Inyo County, California, listed

In this paper see a List of Localities Visited by the Death Valley Expedition, by T. S. Palmer, North

American Fauna, No. 7, pp. 361-384.
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California: Amargosa, 1; Benton Station, 4 (Univ. of Cal.)

;

Bishop, 2; Furnace Creek, Death Valley, 3; Independence, 2 (Univ.

of Cal.); Kearsarge Pass, 2 (Univ. of Cal.); Maturango Spring,

Argus Mountains, 1; Morans, upper Owens Valley, 1; Panamint

Mountains, 4; Panamint Valley, 1; Resting Springs, 4.

ONYCHOMYS TORRIDUS CLARUS HolUster.

1913. Onychomys torridus clarus Hollister, Proc. Biol. Soc. Washington, vol. 26,

p. 215. December 20.

Type-locdliiy.—Keeler, east shore of Owens Lake, Inyo County,

California.

• Geographic distribution.—Vicinity of Owens Lake, Coso Mountains,

and Salt Wells Valley, Inyo County, California.

General characters.—Like OnycJiomys torridus longicaudus, but

clearer and brighter colored, wdth very little dark streaking from the

hair tips. Resembling 0. t. jndcJier, but much more intensely pinkish-

cinnamon. Skull as in longicaudus, but mth anterior palatine fora-

mina averaging longer, reaching backward fully to line of fronts of

first molars.

Color.—Adult infull winter coat (25081, Keeler, California, Novem-

ber 30): Upperparts bright pinkish-cinnamon, palest on nose and

head and most intense and glossy on lower back and rump, with very

little or no darker admixture from the hair tips. Underfur dark

neutral-gray; hairs with subapical band of buff, tipped with deep

cinnamon. Ears very thinly haired, narrowly rimmed with brown;

woolly tufts at bases creamy-white, comparatively inconspicuous.

Nose, cheeks, lower sides, limbs, hands, feet, and underparts w^hite,

the underfur narrowly neutral-gray. Tail wliitish, with narrow,

indistinct stripe of grayish-brown along upper side for two-thirds its

length. Adult in late winter and spring (28199, Hot Springs Valley,

California, May 7) : Paler, more pinkish-buff, the dark cinnamon hair

tips worn or faded. During the summer moult (28127, Owens Lake,

California, May 18) the adults are much darker, with very little bright

cinnamon, and with considerable admixture of'darker color from the

gray underfur and the faded, now brownish, hair tips. Juvenile

(28195, Olancha, California, June 30) : Indistinguishable in color

from the young of pulcher.

Slcull.—The skull closely resembles that of longicaudus. The pos-

terior end of the palate is always without projecting spine; the anterior

palatine foramina average longer than in longicaudus, reaching quite

to plane of fronts of first molars. (Plate 15.)

Measurements.—Type and average of six adults from the type

region, the latter in parentheses: Total length, 143 (141) milHmeters;

tail vertebrse, 51 (51.4); hind foot, 20.5 (19.7); ear from notch in

dry skin, 15.7 (14.8). Skull: Condylobasal length, 23.3 (23.0);

34843°—Proc. N.M.vol.47—14 30
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zygomatic breadth, 13.2 (12.^); interorbital breadth, 4.9 (4.8);

breadth of braincase, 11.6 (11.7) ; length of nasals, 9.5 (9.3) ; length of

mandible, 13.2 (13.3); maxillary tooth row, 3.7 (3.6). For detailed

measurements of specimens, see page 482.

Type-specimen.—No. ffUr? United States National Museum,

Biological Survey collection. Adult male (teeth considerably worn)

in full winter pelage. Collected December 30, 1890, by Vernon

Bailey. Original mmiber, 2314.

Remarks.—In the inmiediate vicinity of Owens Lake, the Ony-

chomys of the longicaudus type develops its brightest coloration, with

the minimum of admixture of any darker streaking from the hair

tips. The animals from this region are so decidedly different in color

from specimens of typical longicaudus, and occupy such a definite,

though limited, range that the form represented requires recognition

by name. It resembles pulcher in the purity of the color, but is

decidedly richer and brighter colored. The intensity of the coloration

in this region parallels that of several other species of rodents.

Specimens examined.—Total number, 21, from the following locali-

ties:

California: Coso Mountains, 2 (Field Mus.) ; Hot Springs Valley,

2; Keeler, 8; Lone Pine, 3; Olancha, Owens Lake, 6.

ONYCHOMYS TORRIDUS TULARENSIS Merriam.

1904. Onychomys torridus tularcnsis 'Merriau, Proc. Biol. Soc. Washington, vol. 17,

p. 123. June 9.

1905. Onychomys longicaudus tularensis Elliot, Field Col. Mus., zool. ser., vol. G,

p. 132.

Type-locality.—Bakersfield, Kern County, California.

Geograpliic distribution.—Upper San Joaquin Valley and neigh-

boring footliills and valleys, California. North to Little Panoche

Creek, San Benito County; south to Carriso Plain and Bakersfield.

General characters.—Color of upper parts grayish-drab; very differ-

ent from adults of any other form found in the United States, and

most resembling 0. t. canus of Mexico. Posterior edge of palate not

conspicuously concave, frequently convex, but never with distinct

spine.

Color.—Adult in full winter pelage (151339, Little Panoche Creek,

California, December 11): Upperparts light drab, slightly washed

with a pinkish cast, and everywhere finely lined with the dark brown

of the hair tips; upper face darker, ashy-gray. Between the color

of the back and the white of the lower sides Is a narrow, indefinite

stripe of light pinldsh-buft", clearest and most sharply marked pos-

teriorly. The underfur is of a lighter gray than in the neighboring

subspecies ; the lanuginous tufts at ear bases are grayish-white and

barelv noticeable; arms, hands, lower sides of legs and of tail, lower
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sides, and entire underparts white, the haire of chin and tliroat white

to bases; rest of underparts with narrow undercolor of gray. Tail

sharply bicolor; grayish-brown above, whitish below, with whitish

tip. Adult in summer (149793, Stanley, California, July 1): Upper-

parts grayish-cmnamon, with little luster and with considerable

admixture of gray from the underfur; upper face dark ashy. Juve-

nile (129968, Santiago Springs, California, July 30): Lighter colored

than young of ramona; darker, more ashy, than young of longicaudus

or jmlcJier. Upperparts, including legs above to ankles, ecru-drab,

finely streaked and darkened by the blackish hair tips ; below whitish,

the hairs barely darkened to a pale grayish-white at bases. Post-

juvenile pelage (128409, Santiago Springs, California, August 14):

General color above light drab, less ashy than in the juvenile, and
without the pinkish cast of old adults; upper face not darker than

back. This pelage is apparently worn until late in the second summer.
Slcull.—Anterior palatine foramina about reaching plane of fronts

of first molare. Posterior edge of palate never distinctly concave,

but normally truncate, and frequently convex, but with no distinct

spine projecting into interpterygoid space.

Measurements.—Averages and extremes of four adults: Total

length, 144 (141-148) millimeters; tail vertebras, 52.3 (51-54);

huid foot, 20.8 (20.0-22.0); ear from notch in dry skin, 14.6

(14.0-15.1). Skull: Condylobasal length, 23.5 (23.2-24.0); zygo-

matic breadth, 12.9 (12.5-13.3); interorbital breadth, 4.7 (4.5-4.9);

breadth of braincase, 11.6 (11.3-11.8); length of nasals, 9.2 (8.9-9.5);

length of mandible, 13.4 (13.1-13.7); maxillary tooth row, 3.7

(3.5-3.8). For detailed measurements of specimens see page 482.

TyiJe-S'pecimen.—No. ^mi, United States National Museum, Bio-

logical Survey collection. Skin and skull of female young adult (teeth

slightly worn) ; moulting the post-juvenile pelage and renewing into

first fall pelage of adult, probably second summer. Collected July

19, 1891, by Dr. A. K. Fisher. Orig. No. 792.

Remarlcs.—The adults of this form differ conspicuously in color

from adults of all the neighboring subspecies of torridus. The San
Joaquin grasshopper mouse is a decidedly grayish-drab colored race,

becoming slightly more cinnamon or ochraceous in faded summer
coat, before the moult. The differences in seasonal pelage are much
less than in any other of the northern races, and are not so readily

definable.

Specimens examined.—Total number, 20, from localities as follows

:

California: Alcalde, 1; AUla, 2; Bakersfield, 1 (type); Carriso

Plains, 1; Coalinga, 1; Delano, 1; Famoso, 1; Huron, 2; Little

Panoche Creek, 1 ; McKittrick, 1 (Univ. of Calif.) ; Santiago Springs,

2; Stanley, 2; Weldon, 4 (Univ. of Calif.).
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ONYCHOMYS TORRIDTJS RAMONA Rhoads.

1893. Onychomys ramona Rhoads, Amer. Nat., vol. 27, p. 833. September.

1904. Onychomys torridus ramona Merriam, Proc. Biol. Sec. Washington, vol. 17,

p. 124. June 9.

Type-locality.—San Bernardino Valley, California.

GeograpMc distribution.—Extreme southwestern California and

northwestern Lower CaHfornia, Mexico. From San Fernando and

San Bernardino south into Tecarte Valley.

General characters.—Size slightly greater than in 0. t. pulcher;

coloration very dark, the darkest of all the forms of the torridus group

found in the United States; skull like that of pulcher.

Color.—Adult in full winter pelage (126063, Mouth of Tia Juana

River, California, January 18): Nose, head, and broad area along

upperparts to base of tail blackish-brown; sides of body and outer

sides of hind limbs to ankles brighter, more reddish-brown, with less

admixture from dark hair tips; ear tufts mixed brown and whitish,

not especially conspicuous; underparts creamy-white, the hairs of

chin and throat without grayish undercolor. Tail blackish-brown

above, whitish at tip and below. Adult in early summer (127979,

Reche Canyon, California, May 24) : Lighter, more reddish, than in

winter, without definite dark area on dorsum, the blackish-brown

hair tips having faded and worn away. The most extreme example

of this stage that I have seen is number 7376 of the Museum of Ver-

tebrate Zoology, University of California, from Jacumba, March 19.

It is the brightest specimen of ramona in all the collections, and most

resembles specimens of true torridus in full winter pelage. Juvenile

pelage (34090, San Diego, CaHfornia, May 10): Darker than young

of pulcher, more mouse-gray above. Post-jwvenile pelage (31075,

Reche Canyon, September 22; apparently in second year): Upper-

parts light drab, darker, more grayish, on head and lower back.

Slcull.—The skull is apparently indistinguishable from that of 0. t.

pulcher. (Plate 15.)

Measurements.—Averages and extremes of 10 adult specimens:

Total length, 141 (137-148) millimeters; tail vertebrae, 49.5 (36-56);

hind foot, 20.3 (19.0-21.0); ear from notch in dry skin, 14.7 (14.2-

15.4). Skull: Condylobasal length, 23.4 (22.6-23.8); zygomatic

breadth, 13.2 (12.7-13.7); interorbital breadth, 4.8 (4.6-5.0); breadth

of braincase, 11.8 (11.4-12.3); length of nasals, 9.7 (9.2-10.1); length

of mandible, 13.6 (13.2-14.0); maxillary tooth row, 3.6 (3.4-3.7).

For detailed measurements of specimens see page 482.

Type-specimen.—No. 7823, collection of Academy of Natural

Sciences, Philadelphia. Skin and skull of female adult (teeth con-

siderably worn), in early summer stage of pelage, with dark dorsal

area nearly obsolete and general color considerably paled. Collected

April 11, 1893, by R. B. Herron. Original number, 218 (Rhoads

collection. No. 823).
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EemarJcs.—This well-marked subspecies is the darkest of the races

of torridus found in the United States. It intergrades directly wdth

pulcher in the west end of San Gorgonio Pass. The specimens from

Tia Juana River and Tecarte Valley show an approach in size to

0. t. macrotis of Lower California peninsula.

Specimens examined.—Total number, 60, from localities as follows:

California: Banner, 1 (Univ. of Calif.); Burbank, 1; Dulzura, 2

(Phila. Acad. Sci.); Ferndale, San Bernardino County, 2 (Mus. Comp.

ZooL); Jacumba, 3; La Puerta Valley, 1 (Univ. of Calif.); mouth
of Tia Juana River, 5; Pasadena, 1 (Univ. of Calif.); Reche Canyon,

4; Riverside, 9; San Bernardino Valley, 15 (including the type and

paratypes, Phila. Acad. Sci.); San Diego, 1; San Fernando, 1; San

Jacinto Lake, 1; Santee Mountains, 3; Tujunga Valley, 1 (Univ. of

Calif.); Valle Vista, San Jacinto Valley, 4 (Univ. of. Calif.); Warner

Pass, 2 (Univ. of Calif.).

Lower California: Tecarte Valley, 3.

ONYCHOMYS TORRIDUS MACROTIS EUlot.

1903. Onychomys macrotis Elliot, Field Col. Mus., pub. 74, zool. ser., vol. 3,

No. 10, p. 155. April.

Type-locality.—Head of San Antonio River, west slope of San Pedro

Martir Mountains, Lower California, Mexico.

Geographic distribution.—From the San Pedro Martir and southern

Hanson Laguna Mountains west to the Pacific coast. Lower Cali-

fornia, Mexico.

General clmracters.—Like Onychomys torridus ramona but larger,

with longer tail and hind foot, and especially larger ears.

Color.—Not distinguishable from that of Onychomys torridus

ramona.

STcull.—The skull of macrotis is like that of 0. t. ramona, but larger.

(Plate 15.)

Measurements.—Type and an adult female from San Quintin, Lower
California, the latter in parentheses: Total length, 155 (148) milli-

meters; tail vertebrae, 55 (54); hind foot, 21 (22); ear from notch in

dry skin, 16.7 (16.8). Skull: Condylobasal length, 24.3 (24.7)

zygomatic breadth, 13.3 (13.5); interorbital breadth, 4.9 (5.0)

breadth of braincase, 11.7 (11.8); length of nasals, 10.3 (10.1)

length of mandible, 14.1 (14.2); maxillary tooth row, 3.7 (3.7).

Average external measurements of eight specimens from San Quin-

tin, compared with averages of eight skms of ramona, the latter in

parentheses: Tail vertebrae, 52.4 (47.0); hind foot, 21.1 (20.1); ear

irom notch in dry skin, 16.6 (14.5).

Type-specimen.—No. 10283, Field Museum of Natural History,

Chicago. Skin and skull of female adult (teeth considerably worn).

Collected March 11, 1902, by Edmund Heller.

RemarJcs.—The recorded measurements give little idea of the great

size of the ear as compared with that of ramona. Except for increase
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in general size and relative, as well as actual, increase in the size of

the ear, macrotis is very like ramona, with which it most certainly

intergrades.

Specimens examined.—Total number, 22, from localities as follows:

Lower California: El Alamo, 1 (Field Mus.) ; Head of San An-

tonio River, San Pedro Martir Mountains, 1 (Field Mus., the type);

San Quintm, 18; Trinidad, 1 (Field Mus.); Trinidad Valley, 1.

ONYCHOMYS TORRIDUS YAKIENSIS Merrlam.

1904. Onychomys torridus yahiensis Mkrriam, Proc. Biol. Soc. Washington, vol.

17, p. 124. 'June 9.

1904. Onychomys yahiensis Merriam, Proc. Biol. Soc. Washington, vol. 17, p. 124.

June 9.

Type-locality.—Camoa, Rio Mayo, southern Sonora, Mexico,

Geographic distribution.—Southeastern Sonora and northern Sm-
aloa, Mexico. Known trom the upper Rio Mayo on the north to the

city of Sinaloa on the south.

General cliaracters.—Like 0. t. torridus, but larger and averagmg

darker in color, with larger ears and hind foot. Skull with posterior

border of palate never concave, rarely truncate, usually with well-

developed spine projectmg into interpterygoid space.

Color.—Adult in full early winter pelage (96384, Alamos, Sonora,

December 19): Like corresponding pelage of true torridus, but

slightly darker and duller above, less rich pmkish-cinnamon ; upper

sides clear pmkish-cinnamon as in torridus; ears darker, thinly haired,

with very narrow whitish rim, and no conspicuous white lanuginous

tufts at bases as in torridus. Tail slightly grayish on terminal haH

below, brown above with whitish tip. In late winter and spring

(96391, Camoa, Sonora, January 17) this pelage becomes darker, less

bright, with large area of dull brown on upperparts and with the

sides more grayish-pmk, less cinnamon. Adult in short new coat of

late summer (95855, Camoa, Sonora, October 28; type): Upperparts

with broad strip of blackish-brown from between eyes to rump, blend-

mg into the dark pinkish-gray of sides and hips; cheeks and shouldere

paler; no specially developed ear tufts. Juvenile (95853, Camoa,

Sonora, October 28): Darker mouse-gray than young of torridus.

This very dark stage soon changes into a lighter coat, apparently

from faduig of the hairs and without moult. In this stage (96383,

Alamos, Sonora, December 19) the entnc upperparts are a pale drab-

gray, slightly darker on dorsum, against which the dark-gray ears

are very conspicuous in color. Post-juvenile pelage (95856, Camoa,

Sonora, October 28; apparently second autumn): Upperparts dark

brownish-gray, washed with dark rusty; ears blackish, without lanu-

ginous tufts at bases. This pelage moults and renews mto the coat

of the fully adult (96388, Alamos, Sonora, December 20), the hips and

posterior sides first renewing the brownish pelage of full maturity;

the white ear rim also becomes sharply marked.
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Skull and teeth.—Skull larger than in torridus, with longer mandible.

The posterior border of the palate is never concave as in torridus; it

is rarely truncate, but usually with a very well-developed spine pro-

jecting into the interpterygoid space. The anterior palatine for-

amina are large, well bowed, and extend backward to line of the sec-

ond cusps of fii-st molars. The posterior palatme foramina are also

especially large, open, and three times as long as wide. The teeth,

as m all the middle Mexican forms, average larger than in the northern

races. (Plate 15.)

Measurements.—Averages and extremes of seven adult specimens

from Camoa and Alamos, Sonora: Total length, 149 (138-156) miUi-

meters; tail vertebra?, 53.0 (47-57); hmd loot, 22.4 (21.5-24.0); ear

from notch m dry skin, 16.0 (15.2-17.8) . Skull: Condylobasal length,

24.0 (22.4-25.4); zygomatic breadth, 13.2 (12.4-13.5); interorbital

breadth, 4,5 (4.3-4.6); breadth of braincase, 11.8 (11.4-12.2); length

of nasals, 9.9 (9.1-10.6) ; length of mandible, 14.3 (12.8-15.1); maxil-

lary tooth row, 3.9 (3.8-4.0). For detailed measurements of speci-

mens, see page 483.

Type-specimen.—No. 95855, United States Nat. Museum, Biological

Survey collection. Skin and skull of female adult (teeth moderately

worn), in short fall pelage. Collected October, 28, 1898, by E. A.

Goldman. Original number, 13158.

Remarlcs.—Except for its large size and larger ears, yalciensis is ex-

ternally much like true torridus. The skull differs greatly from

typical torridus in the shape of the posterior border of the palate. In

the presence of the palatal spine it shows approach toward the some-

what aberrant specimens of torridus from the western limits of the

range of the latter, in the vicinities of Tucson and La Osa, Arizona,

and at Magdalena, Sonora.

Specimens examined.—Total number, 19, from localities as follows:

Sonora: Alamos, 7; Camoa, Rio Mayo, 11 (including the type).

Sinaloa: Sinaloa, 1.

ONYCHOMYS TORRIDITS CANUS Merriam.

1904. Onychomys torridus canus Merriam, Proc. Biol. Soc. Washington, vol. 17,

p. 124. June 9.

Type-locality.—San Juan Capistrano, Zacatecas, Mexico.

Geographic distribution.—Zacatecas, Aguas Calientes, and south-

western San Luis Potosi, Mexico; south and east to Rio Verde, San

Luis Potosi.

General characters.—Closely related to 0. t. yalciensis, but differing

greatly in color; less bright cinnamon or brownish, more pinkish-gray.

Greatly resembles in color the San Joaquin Valley form, 0. t. tularen-

sis. Seasonal changes in pelage very slight.

Color.—Adult in full winter pelage (82102, Rio Verde, San Luis

Potosi, January 13): Upperparts wood-brown, everywhere washed



472 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.47.

with pale pinkish-cinnamon, giving a general color of "grayish-

brown"; no distinct dorsal color area, the upper side uniform with

back. Ears dark, thinly haired, the tufts at bases buffy and gray,

inconspicuous; tail dark brown above, grayish-white below; feet very

thinly haired with whitish. Underparts grayish-white, the underfur

mixing wdth and darkening the general color from the white hair tips.

Adult in new short coat of late summer (90840, Hda. San Juan Capis-

trano, Zacatecas, August 20) : Darker, more blackish-brown on middle

back and rump; the sides sHghtly paler pinldsh-gray.

Slcull.—As in ijalciensis, but palate with less regularly well developed

spine, sometimes concave as in true torridus. Posterior palatine fora-

mina smaller.

Measurements.—Averages and extremes of six adults : Total length,

150 (146-153) millimeters; tail vertebrse, 52.8 (42-58); hmd foot,

21.9 (21.0-23.0); ear from notch in dry sMn, 16.0 (15.2-17.1). Skull:

Condylobasal length, 24.0 (23.5-24.9); zygomatic breadth, 12.8 (12.4-

13.2); interorbital breadth, 4.5 (4.4-4.8); breadth of braincase, 11.8

(11.6-12.0) ; length of nasals, 10.2 (9.8-10.7) ; length of mandible, 13.8

(13.5-14.1); maxillary tooth row, 3.7 (3.6-3.9). For detailed

measurements of specimens, see page 483.

Type-specimen.—No. 90843, United States National Museum, Bio-

logical Survey collection. Skin and skull of female adult (teeth

moderately worn). Collected August 23, 1897, by E. W. Nelson and

E. A. Goldman. Original number, 11574.

Remarlcs.—In the comparative uniformity of color throughout the

year, this subspecies differs greatly from the more northern forms of

Onychomys torridus, in which the variations from age and season are

so remarkable. The color resemblance of some adults to certain

examples of 0. t. tularensis is very striking. As shown by a small

series of skins from northern Durango, wliich, though somewhat inter-

mediate, have been placed with 0. t. torridus, this form blends directly

into the latter subspecies on the north. Tyi^ically, however, it most

resembles 0. t. ydkiensis.

Specimens examined.~Toid\ number, 14, from the following locali-

ties:

Zacatecas: Hda. San Juan Capistrano, 5 (including the type).

Aguas Calientes: Chicalote, 1.

San Luis Potosi: Jesus Maria, 2; Rio Verde, 6.

ONYCHOMYS TORRIDXJS StTRRUFTJS new subspecies.

Type-locality.—yL\({vi\\m2iQ.^, Tamauhpas, Mexico.

GeograpUc distribution.—East side of the Mexican table-land, in

extreme southeastern Coahuila, southern Nuevo Leon, and south-

western Tamauhpas.
General characters.—L&rgest of the torridus group. Coloration in

new coat more reddish than in canus, approaching that of torridus
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proper. Skull as in canus, but slightly larger, with larger audita!

bullge.

Color.—Adult in left-over winter coat (93829, Jaumave, TamauHpas,
June 3): Most like summer skins of canus, but wdth more pinkish
suffusion over entire upperparts, and sides brighter pale pinldsh-

cinnamon. Adults in i^rocess of moult (93837, Miquihuana, Tamau-
lipas, June S) are frequently very dark; the dark gray underfur
is exposed in patches and the light hair tips are almost completely
worn or faded away; rusty areas are irregular, from retarded moult
or from renewal. Adult in new coat (93839, type Miquihuana, Tamau-
lipas, June 8; renewal not complete): Upperparts dark glossy pink-
ish-cinnamon, much resembling 0. t. torridus in similar coat, but
ear tufts color of head, not white, and tail above much darker brown.

Slcull.—Like skull of 0. t. canus, but averaging slightly larger, with
larger audital bullae. Anterior palatine foramina reaching plane of

second cusp of first molars; posterior border of palate usually ending
in large spine. (Plate 15.)

Measurements.—Type and averages of 11 adults from Jaumave
and Miquihuana, Tamauhpas, the averages in parentheses: Total
length, 163 (155) milhmeters; tail vertebrae, 62 (59.4); hind foot,

22.5 (22.1); ear from notch in dry sMn, 16.8 (16.7). Skull: Con-
dylobasal length, 25.0 (24.4); zygomatic breadth, 13.6 (13.1); in-

terorbital breadth, 4.6 (4.8); breadth of braincase, 11.8 (10.8);

length of nasals, 10.3 (10.1); length of mandible, 14.6 (14.0) ^ maxil-
lary tooth row, 3.8 (3.9). For detailed measurements of specimens,
see page 483.

Type-specimen.—No. 93839, United States National Museum, Bio-
logical Survey collection. Skin and skull of female adult (teeth

much worn), rene\ving into fresh pelage. Collected June 8, 1898, by
E. W.. Nelson and E. A. Goldman. Original number, 12484.

Remarlcs.—This is the largest subspecies of Onycliomys torridus.

It sUghtly exceeds 0. t. canus in size, with relatively longer tail. In
faded summer coat it greatly resembles canus, but is distinguishable

by the longer tail and the slight cranial characters. As shown by
a single specimen in a more advanced state of renewal than is usual
in early summer skins, the fresh coat is much as in true torridus, a
rich, dark pinkish-cinnamon. This form seems to be confined to the
eastern side of the Mexican table-land, and doubtless intergi-ades

directly into true torridus. Like aU the more southern forms it is

distinguishable from torridus by its larger size and much larger ears.

Specimens examined.—Toi&\ number, 17, from locahties as follows:

CoAHUTLA : La Ventura, 1

.

Tamaulipas: Jaumave, 5; Miquihuana, 11.
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Two forms of Onychomys listed, as Hesperomys leucogaster and H. torridus (p. 597).

Wied, Maximilian Prinz zu. Reise in Das Innere Nord-America in den Jahren

1832 bis 1834. pp. i-xxiv; 1-687. 1841.

Original description of Hypudxus leucogaster (pp. 99-101).

Verzeichniss der auf seiner Reise in Nord-Amerika beobachteten Sauge-

thiere. pp. 1-240; pis. 1-8. 1862.

Account of Hesperomys leucogaster (pp. 161-165).
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EXPLANATION OF PLATE 15.

Skulls of Onychomys, dorsal views, about natural size.

Fig. 1. Onychomys leucogaster leucogaster, U.S.N.M (Biological Survey Coll.), Cat.

No. 180027, male adult, Hankinson, North Dakota, July 25, 1912, V. Bailey.

2. Onychomys leucogaster fuscogriseus, U.S.N.M. (Biological Survey Coll.), Cat.

No. 149060, female adult, Baird, Washington, June 6, 1907, S. E. Piper.

3. Onychomys leucogaster vielanophrys, U.S.N.M. (Biological Survey Coll.), Cat.

No. 57201, male adult. Bluff City, Utah, November 8, 1893, J. A. Loring.

4. Onychomys leucogaster ruidosse, U.S.N.M. (Biological Survey Coll.), Cat. No.

127387, female adult, Capitan Mountains, New Mexico, July 2, 1903, J. H.

Gaut.

5. Onychomys leucogaster capitulatus, U.S.N.M. (Biological Survey Coll.), Cat.

No. 202615, male adult, Grand Canyon, Arizona, October 3, 1913, E. A.

Goldman.

6. Onychomys leucogaster longipes, U.S.N.M. (Biological Survey Coll.), Cat.

No. 32232, female adult, Laredo, Texas, December 23, 1890, W. Lloyd.

7. Onychomys torridus torridus, U.S.N.M., Cat. No. 36151, female adult, San
Pedro River, Mexican Boundary Line, October 25, 1892, Dr. E. A. Meams.

8. Onychomys torridus clarus, U.S.N.M. (Biological Survey Coll.), Cat. No.

40226, female adult, Olanche, Owens Lake, California, May 18, 1891,

F. Stephens.

9. Onychomys torridus ramona, U.S.N.M. (Biological Survey Coll.), Cat. No.

94067, female adult. Riverside, California, July 23, 1897, Dane Coolidge.

10. Onychomys torridus macrotis, U.S.N.M. (Biological Survey Coll.), Cat. No.

138946, female adult, San Quentin, Lower California, Mexico, August 4,

1905, E. W. Nelson and E. A. Goldman.

11. Onychomys torridus yakiensis, U.S.N.M. (Biological Survey Coll.), Cat. No.

96391, female adult, Camoa, Rio Mayo, Sonora, Mexico, January 17, 1899,

E. A. Goldman.

12. Onychomys torridus surrufus, U.S.N.M. (Biological Survey Coll.), Cat. No.

93839, female adult, Miquihauna, Tamaulipas, Mexico, June 8, 1898,

E. W. Nelson and E. A. Goldman. Type.
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ORTHOPTERA OF THE YALE DOMINICAN EXPEDITION OF
1913.

By A. N. Caudell,

Custodian of Orihoptcra, United States National Museum.

The Orthoptera collected by the Yale expedition to Dominica in

1913 comprises 57 specimens, representing 20 species. Two, a Phas-
mid and a Locustid, apparently new, are herein described. No more
definite locality is given than that expressed by the following label,

which is uniform for each specimen: "Dominica. June-July, H. W.
Foote, Yale Exp. 1913."

By previous agreement types, uniques, and one-half of the remain-
ing specimens are deposited in the United States National Museum.

Family BLATTIDAE.

PLECTOPTERA POEYI Saussure.

One female. This specimen is somewhat larger than ones in the
United States National Museum from the Greater Antilles and the
United States, the elytra measuring 6 mm. in length. Synonymy
very surely exists among the species of this genus and a revision is

desirable.

PANCHLORA HYALINA StoU.

Four females.

EPILAMPRA CRIBROSA Burmeister.

One female. This unique specimen seems to fit the description of

crihrosa better than that of any other described form which might be
expected to occur in Dominica.
PYCNOSCELIS SURINAMENSIS Linnaeus.

Two immature specimens.

In addition to the above roaches there is in the collection a very
young nymph of a Blattid which I am unable to determine.

Family PHASMIDAE.

PARAPRISOPUS ANTILLARUM, new species.

One female. Head densly covered with blunt tubercles, a broad
transverse furrow between the eyes with a deep longitudinal sulcus
above it and a couple of obscure sHghtly obUque longitudinal furrows,

Proceedings U, S. National Museum, Vol. 47—No. 2058.
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one on each side of the deep median sulcus; occiput with a pair of

tubercles very slightly larger than the others, one on each side of the

median sulcus. Antennae heavy and basally flattened, especially the

basal segment, wliich is barely longer than broad. Pronotum quad-
rate and covered with large tubercles, four, situated two on each side

of the median line on the anterior half, somewhat larger than the

others; just anterior of the middle of the pronotum is a deep trans-

verse furrow and near the anterior border is a second shorter one.

There is a pair of shallow posteriorly divergent furrows on the posterior

part of the pronotal disk. Mesothorax about twice as long as the

anterior width, the width noticably and gradually increasing from the

front backwards; surface of mesonotum covered with large rounded
tubercles, less elevated than those of the pronotum. Metanotum
transverse, the surface covered witli tubercles similar to those on the

mesonotum. Median segment about twice as long as the metanotum
and, like it, covered with bluntly rounded tubercles. Abdomen also

covered with rounded tubercles, the segments very slightly longer

than broad, the fourth, fifth, and sixth ones more distinctly so ; oper-

culum falling short of the end of the abdomen, barely exceeding the

apex of the eighth segment, apically terminated by a short, blunt pro-

jection; cerci short and heavy.

Elytra present as small apically rounded lobes, broader than long

and not reaching the posterior margin of the metanotum; wings

immovable, fossil-like plates, their apical margin broadly rounded
and coincident with that of the posterior margin of the metanotum.
Legs short, broad and heavy, all the femora broadly flattened and

the margins, especially the lower margins of the middle and liind ones,

undulately toothed or tuberculate; fore femora with the basal curve

terminating two-thirds the distance from the base; middle femora

but twice as long as broad, the hind ones about four times as long as

broad. Tibiae somewhat flattened and more or less distinctly undu-

late above. Tarsi heavy, and as long as the tibiae, the anterior ones a

little longer. All the legs are covered wdth tubercles similar to, but

smaller than, those that cover the rest of the insect.

General color brownish with the tubercles mostly ash-colored,

especially those on the head and pronotum; eyes dark brown; there

is some black on the occiput and on the front part of the pronotum;

some of the segments of the antennae are darkened basally, giving it a

ringed appearance; the tibiae are variegated with blackish and the

hind and middle femora are black on the inner face.

Measurements: Length, entire insect, 63 mm.; pronotum, 4; meso-

notum, 8; metanotum, 2; fore femora, 7; middle femora, 5; hind

femora, 8; width, head, 5; middle femora, 2.5.

Type.—^&t. No. 18242, U.S.N.M.
The type is unique.
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Family ACRIDIDAE.

ORPHULELLA PUNCTATA DeGeer.

Nine males, twelve females, and one female nymph.

The above series of this common species exhibits much variation

but no extremes not paralleled by specimens in a series of some 300 or

more in the United States National Museum collectionfrom Paraguay,

named by Professor Bruner.

Family LOCUSTIDAE.

MICROCENTRUM DIVISUM Walker.

Two males. This species will very surely prove synonymous with

some one of the later de&cribed species of Brunner.

NEOCONOCEPHALUS GUTTATUS Walker.

One female. The Conocephalus exaltatus of Walker seems very

near this species and may indeed be the same.

CONOCEPHALUS PROPINQUUM Redtenbacher.

One adult male and a female nymph.
LEUROPHYLLUM LURIDUM Bnmner.

Two males. These specimens are a little larger than the measure-

ments given in the original description.

LICHENOCHRUS FULVICOSTA, new species.

Four females. General color greenish mottled with dark brown.

Head with front retreating; fastigium of the vertex small and

declivent, not nearly as broad as the basal segment of the antenna

and apically pointed, the whole sunk deep between elevated antennal

scrobae, the tip below that of the frontal fastigium, which is apically

tuberculate; basal segment of antenna armed on the inner side with

a long spur, more than half as long as the segment. Pronotum sub-

sellate, without lateral carinae, the disk anteriorly roundly produced,

posteriorly less so, the surface uneven but scarcely ruggose, the

transverse sulci very distinct; lateral lobes twice as long as high, the

lower margin horizontal and with a shallow intromarginal sulcus.

Abdomen plump, the ovipositor heavy, very httle curved upwards,

lower margin regularly curved, the upper margin straight in basal

half or a little more and then tapering to the pointed apex in an

almost straight line, the margins almost smooth, very slightly

undulately toothed.

Legs long and stout; all the femora armed beneath on the cephaHc

margin only, the fore ones with four, the middle with five or six, and

the hind ones with about a dozen stout spines, those of the hind

femora especially much flattened; all geniculations briefly but

acutely spined; all tibiae armed beneath on both margins with several

short stout spines; fore tibise unarmed above or with one or two

small spines on the caudal margin in the apical half, none apical;

middle tibiae armed above on the caudal margin only with 4 or 5
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spines, none apical; hind tibiae with both dorsal margins bearing

long, basally flattened, backward curving spines, an apical one on
the inner margin only. Tarsi broad and flat, especially the third

segment.

Elytra sHghtly longer than the wings when folded, extending a

fifth their length beyond the tips of the hind femora; costal and anal

margins almost equally and uniformly curved, the tips narrowly

rounded. Wings nearly as broad as long, uniformly and deeply

fuhginous with even darker cross-veins except a broad grayish-brown

strip along the costal margin and extending from the base to near

the apex and as broad mesially as the pronotal width.

Face, like the entire head except the brown eyes, light yellowish

brown, the mandibles blackish apically and the clypeus and labrum
very sUghtly margined laterally with darker color; antennae brown,
with some lighter segments here and there. Abdomen generally

yellowish brown, the sides of the last segment shining piceous, the

ovipositor yellowish basally and black apically. Legs greenish

brown mottled with black, the black mottling of the tibiae sometimes
gathered into the form of illy defined obscure bands. Elytra green-

ish with blackish mottUngs; wings colored as described above.

Length: Pronotum, 10 mm.; fore femora, 18; middle femora, 17;

hind femora, 37; elytra, 65; wings, 57; ovipositor, 37. Width:
elytra, at the middle, 18; wings, at widest part, 46; ovipositor, at

middle, 5.5.

Type.—Cat. No. 18252, paratype No. 18252a U.S.N.M.; paratypes

18252& and 18252c Yale University.

The paratypes are about as the types except that the general color

is dark brownish, the green of the type specimen being mostly absent.

The armature of the anterior tibiae seems very variable. In the

type-specimen and paratype a one of these tibiae, the left, is wholly

unarmed above while the opposite one has one small spine at about

the apical fourth. Paratype h has the left with one small spine and
the right unarmed and paratype c has two spines on the left one and
one on the right.

In general this species bears some supei-ficial resemblance to the

insect described and figured by Redtenbacher as Bliastes striolatus

but in structure it is very different.

LUTOSA CUBENSIS Haan.

One female.
Family GRYLLIDAE.

CRYPTOPTILUM ANTILLARUM Redtenbacher.

Two females. The measurements of these two specimens are

somewhat less than those given by Redtenbacher for the types from
St. Vincent and the form is a little more slender than United States

specimens in the National Museum collection determined by Rehn
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and Hebard. But these Dominican specimens are badly rubbed

and show some indications of immaturity.

ANUROGRYLLUS MUTICUS DeGeer.

One female. The lateral lobes of this brachypterous specimen are

almost wholly blackish, showing variation toward the la.rgeT A.fuscus

Caudell from Peru. This latter species may prove to be but of

varietal distinctness. An interesting malformation of the male type

of tliis Peruvian form is presented by the metatarsus of the left hind

tarsus, which is unarmed above.

GRYLLODES RUFIPES Redtenbacher.

One adult female and three nymphs, one a nearly mature female

and two smaller males.

The adult female, which has the end of the ovipositor broken off,

agrees with the original description of the species except that the

elytra are not separated above. This may indicate a different species,

a variation or a difference due merely to a shrivehng of the type

specimen in drying. This can be definitely determined only when
more material from the Lesser Antilles is available for study.

LARANDUS MARMORATUS Redtenbacher.

One female. This specimen, the first of its sex known I believe,

seems to resemble the male, as described by Redtenbacher from St.

Vincent, except that it is entirely apterous and measures as follows:

Length, pronotum, 3 mm.; posterior femora, 11; ovipositor, 7;

width, pronotum, 3.5; hind femur at widest part, 3.25.

The ovipositor is moderately curved upward and the tip is con-

siderably broadened and spear-shaped, the valves almost unarmed.

The cerci are almost one half longer than the ovipositor.

CYRTOXIPHA IMITATOR Saussure.

One male. This specimen seems specifically identical with the male

recorded by Rehn from Cuba.
AMPHIACUSTA CARAIBEA Saussure.

One male.

OROCHARIS, species.

Two males, one female. In spite of the fact that these specimens

are in fairly good condition I am unable to place them with certainty.

They are probably what has been sometimes recorded from the

Antilles as Oroclmris gryUodes or 0. saulcyi but they differ from both

these species as represented in the collection of the United States

National Museum. Orocharis, like so many of our orthopterous

genera, is in need of revision.





A PECULIARITY IN THE GROWTH OF THE TAIL FEATHERS
OF THE GIANT HORNBILL (RHINOPLAX VIGIL).

By Alex Wetmore,

Of the Biological Survey, United States Department of Agriculture.

Sometime ago Dr. C. W. Richmond, of the United States National

Museum, called my attention to certain pecuharities in the rectrices of

the Giant HornbiU (Rhinojjlax vigil) and the following notes are the

outcome of his kindness in allowing me to examine the material under
his care ^ Nine specimens, six males and three females, of this fine

bird are at hand, aU collected by Dr. W. L. Abbott. In none of these

are the rectrices perfect as will be noted in the detailed description

below, and it was this fact that first drew attention to them in Doctor
Richmond's search for a specimen to be mounted and placed on gen-
eral view. The elongated median tail feathers at once catch the
attention on examining this Hornbill, and their length is no less

extraordinary than the apparent manner of their growth to which I

believe attention has not been called previously.

Ten rectrices are found in the completely developed tail of this bird,

eight outer feathers of moderate size and two central feathers, which
when completely developed, are from 2 to 3 feet in length. The only
apparent difference between male and female in the growth of the tail

is that of relative size, the male being the larger bird.

Folloudng is a brief description of the condition of development of
the caudal feathers in the specimens at hand, arranged in chrono-
logical sequence:

Cat. No. 159447, U.S.N.M.; female; Lay Song Hong, Trong,
Lower Siam, September 16, 1896. The eight lateral tail feathers are
all present but of the central pair, one long feather, faded in color and
somewhat worn, is developed. On the right side a second long
feather, bright and new in color, is growing with its tip about one and
one-half inches beyond the shorter lateral feathers.

Cat. No. 159448, U.S.N.M.; male; Lay Song Hong, Trong, Lower
Siam, September 24, 1896. The eight outer rectrices are fully grown
and one long central feather somewhat worn appears on the left side.

To Mr. H. C. Oberholser thanks are due for suggestions during the preparation of this paper.

Proceedings U. S. National Museum, Vol. 47—No. 2059.
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Its coordinate on the right has attained two-thirds the length of the

lateral retrices.

Cat. No. 181104, U.S.N.M.; male; Ai-u Bay, East Sumatra, Novem-
ber 18, 1905. In this bird seven of the lateral paired feathers are fully

developed with an eighth outermost just appearing on the right side,

while its mate on the left has evidently been fully developed for some
time. The fourth from without on the right is a bright clean feather

which has not quite attained its growth, a small portion at the base

being stiU inclosed in a sheath, while the corresponding feather on the

left is old, much worn, abraded at the tip, and dull in general color.

Of the central pair, the left feather is longer and is faded and much
worn, while the right rectrix, 6 inches less in length, is still growing

as is shown by the sheath-inclosed base.

Cat. No. 159449, U.S.N.M.; female; Lay Song Hong, Trong, Lower
Siam, November 21, 1896. The four outer pairs of rectrices are

developed normally, while one alone of the central feathers is fully

grown and it is faded and somewhat abraded . At its base on the left

side is the other member of the median pair, a bright, new, developing

feather three-fourths as long as the outer rectrices.

Cat. No. 181105, U.S.N.M.; male; Aru Bay, East Sumatra, January

1, 1906. The eight shorter feathers are intact and comparatively

new. The right member of the central pair is fuUy developed and in

fair condition as regards color and abrasion; while its companion on

the left is one-fourth the length of the lateral rectrices and has just

broken its sheath.

Cat. No. 180966, U.S.N.M.; male; Tarussan Bay, West Sumatra,

January 9, 1905. The tail is well developed, the four outer pairs of

rectrices being entirely bright and new. One long feather on the right

side is comparatively new, showing few signs of wear. Its companion

on the left shows only in that the sheath projects one-half inch beyond

the skin of the pygal elevation and as yet shows no sign of breaking

to allow the vane to expand.

Cat. No. 181699, U.S.N.M.; male; Balik Papan Bay, East Borneo,

February 9, 1909. This specimen has three of the outer feathers on

the left side fully developed, the second from the outside being one-

third as long as the others. On the right haK only two feathers are

fully developed; the first is just breaking its sheath and the second is

one-half as long as its fully grown companions. Of the median pair,

the left is longer while its parallel on the right is a trifle shorter and is

evidently older and in poorer condition, being worn at the tip nearly

to the shaft.

Cat. No. 181249, U.S.N.M.; male; Sungei Makapan, East Sumatra,

February 18, 1907. The right member of the fourth pair barely shows

as a projecting quiU from the uropygium, while its companion on the

left is double its length and is just breaking the tegumentary sheath.
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The central feathers are identical in condition Avith those in the bird

immediately preceding except that the right rectrix is the longer and

yoimger as is shown by its color and condition as regards wear.

Cat. No. 181250, U.S.N.M.; female; Makapan, East Sumatra,

February 20, 1907. The eight lateral tail feathers are present and

but one fully developed central feather on the right side, which has

the vane faded and broken below the distal extremity. On the left

its mate has grown out until it is 4^ inches longer than the lateral

rectrices.

It wiU be noticed at once that in none of these nine birds which

have been critically examined are both feathers of the central pair

equal in length, apparent age, or development. In the three birds

(Nos. 181104, 181699, and 181249) in which both feathers are approxi-

mately the same length one of them is noticeably a feather of a pre-

vious molt which is about to be shed and which is so worn and abraded

that part of the shaft has been broken off, leaving it shorter than the

newer feather. The other specimens aU have one central feather fully

grown and the other at different stages of development from a newly

appearing pin feather barely projecting beyond the flesh to a bright

new feather more than three-fourths the length of its companion.

From these facts it is evident that but one of these feathers is devel-

oped at one time. This feather grows to full length and is retained

at the next molt while another starts on the opposite side. When
this second feather attains its growth the two are found together

for a short time until the old rectrix is shed, leaving the newly devel-

oped feather as a projecting vane in the tail, when the process is

repeated. Curiously enough each new feather, whether on the right

or left side, grows out beneath the vane of the older feather, thus

securing protection from abrasion and fading until mature.

The long feather is apparently dropped sometime between Decem-

ber and March, though I have not been able to ascertain the exact

time or the age which these feathers attain, as the nine birds studied

come from four separate localities, and different chmatic conditions

undoubtedly modify the breeding season and so change the time of

the post-breeding molt. However, between September and January

six birds are found to have these feathers of unequal length and in two

specimens collected in February the new feather is fuUy gro^vn and the

other still in its place, while signs of growth are present in the other

feathers, pointing to a duration of two years for each of these giant

rectrices, though it may be found that they are renewed at shorter

intervals, each one, however, being retained more than a year. It

is very evident that these feathers remain in position for more than

one year, from the great wear and fading which they show when com-

pared with the other tail feathers and the remiges.
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Other irregularities are apparent in the molt of the bird as in four

specimens from eastern Sumatra taken from September to February
one or more primaries is found to be in an undeveloped condition, and
variation is shown in the renewal of the shorter pairs of lateral

rectrices.

To summarize, in the Giant HornbiU (RMnoplax vigil) but one

feather of the central pair is developed at one time and this spike,

much longer than the other rectrices, on reaching maturity, remains

in position for more than a year, probably for two. Its companion,

beginning its growth after the other has gained its extreme length,

then equals it in size. The first feather is then molted and is gradu-

ally replaced by another, so that in the renewal of this central pair

there is a continual alternation instead of the usual method by which

these feathers are renewed synchronously on the right and left sides.

It is difficult to determine how this peculiar situation has been brought

about, but it is apparently an interesting case of aberrant evolution.*

Upon the facts as outlined above, we may, however, base the hypo-

thesis that originally a HombiU with tail feathers more or less equal

in length, through some accident retained a central feather which

grew, outstripping its fellows until it had more than doubled their

size and then later was cast off. In the meanwhile its companion
attained an equal length, reaching maturity before the fall of the first

feather and, remaining in position, maintained the peculiar spike-hke

form unique in this genus among the HornbiUs. That this change

has been rather recent is testified by the fact that these long central

feathers have a broad white tip and a black subapical band conform-

ing exactly in width and color to the bands found on the shorter

lateral feathers.

1 Since this was written thiree additional specimens of tliis HombiU, collected by Mr. H. C. Raven,
have been received from Borneo, as follows: Cat. No. 182804, U. S. N. M., adult male, Sungei Karangan,

October 28, 1913; Cat. No. 182805, U. S. N. M., young female, Sungei Karangan, December 8, 1913; Cat.

No. 182806, U. S. N. M., adult male, Sungei Pelawan, January 5, 1914.

The two adult males exhibit the same peculiarities as the series discussed above. In each bird one of

the central rectrices is worn and abraded, while its companion is bright and new. In the October speci-

men the new feather is three inches shorter than its older companion, while in the January bird the two
are about equal, and the older feather would soon have been dropped.

Great Interest, however, attaches to the development found In the immatiu-e specimen. This bird is

about three-fourths grown, the primaries are still shorter than the secondaries and are worn and dirty , as

though the bird had recently left the nest, and the huge knob on the culmen is in the early stages of

growth. In the tail the same condition is noted as in the adults. The right feather of the central

pairof rectrices is worn and broken, one third being gone. The left rectrix while worn is evidently a

newer feather. As in the adults the new feather grows out under the old one. From this it is evident

that a single median tail feather grows out to full length while the bird Is still in the nest. Whether
another feather appears with it to be pushed out by one following later can be determined only from

more material.



NOTES ON WOLFRAMITE, BERAUNITE, AND AXINITE.

By Edgar T. Wherry,
Assistant Curator, Division of Mineralogy andPetrology, United States National Museum.

OBSERVATIONS ON WOLFRAMITE.

The studies herein presented were undertaken at the suggestion

of Mr. Frank L. Hess, of the United States Geological Survey, who
desired information as to the composition of these two occurrences

of wolframite.

No. 1 is a large specimen in the exhibition collection of the Museum
(Cat. No. 80179), labeled "Cornwall, England," although unfortu-

nately with no statement as to the exact mine or district from which
it came. It shows, however, the characteristic features of the min-

eral as found in that region, occurring as long bladed crystals, with

granular chalcopyrite, in white vein quartz. Along cracks in the

solid wolframite a yellowish powder is developed, which apparently

represents an alteration product, although the amount is too small

to determine its character.

No. 2 is a mass about 6 by 9 by 12 cm. in size, showing a very

black wolframite intimately associated with bright green chrysocolla,

with here and there between the two, as well as throughout the wol-

framite, streaks of an olive green, waxy, copper tungstate mineral.

The associated gangue minerals are microcline and gray quartz, the

occurrence being evidently in a pegmatite vein. It came from Cave
Creek, north of Phoenix, Arizona, and was presented to the Museum
by Mr. S. H. Brockunier, through Mr. Hess (Cat. No. 87283)

.

Material for analysis was selected from portions free from visible

impurities, finely powdered and dried in a dessicator over sulphuric

acid. Preliminary trials of the method of distillation in a stream
of sulphur monochloride mixed with chlorine, recently recommended
by Bourion,^ gave rather unsatisfactory results in that it was ex-

tremely difficult to recover all the tungsten, some of it sticking to

the glass apparatus, and further, although most of the manganese
and all the silica, calcium, copper, and magnesium remained behind
in the boat, some iron was also left, so that it was necessary to run

1 Ann. chim. phys., ser. 8, vol. 21, 1910, p. 87.

Proceedings U. S. National Museum, Vol. 47—No. 2060.
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both the residue and the distillate through the whole course of

analysis.

The method of fusion with sodium carbonate as outlined by Tread-

well ^ was therefore adopted, although modifications had to be

introduced to obtain the copper in No. 2. The rare metals were

also separated by the course recommended by Treadwell, that of

decomposition by nitro-hydrochloric acid. It was found that on

washing the residue insoluble in ammonia with pure water, the

oxides of columbium and tantalum tended to become colloidal and

run through the filter paper, a turbid filtrate under these con<litions

constituting a very delicate test for their presence; adding a little

amLmoiiium nitrate to the wash water coagulated them again, how-
ever, and permitted their retention on the filter.

In sample 1 the unusually high value of 0.80 was obtained for

calcium. As it seemed of interest to know whether this was due to

included calcite gangue, or to scheelitc, half a gram was ignited for

30 minutes in a platinum crucible at the highest temperature of a

modern complete combustion burner, and tested with neutral phe-

nolphthalein solution. Not the slightest alkalinity was shown,

although calcite should have been readily decomposed under these

conditions. It was then thought that treatment with tartaric acid

might throw some light on the question. Half a gram of the sample

was heated on a steam bath with a solution of 10 grams of tartaric

acid in 50 cc. of water for three hours, the undecomposed mineral

filtered out, and ammonimn hydroxide and ammonium oxalate

added to the filtrate. On standing overnight a precipitate of cal-

cium oxalate came down, which on being filtered out, ignited, and

weighed, gave 0.82 per cent, showing that all the calcium had gone

into solution. In the filtrate from the calcium oxalate ammonium
sulphide gave a black precipitate of ferrous sulphide, which was

filtered out, dissolved in hydrochloric acid, and its iron precipitated

with ammonium hydroxide and weighed as ferric oxide. A small

amount of manganese oxide, determined as 0.07 per cent, was also

recovered here. The filtrate, from which iron, manganese, and

calcium had now been completely removed, was evaporated to dry-

ness three times with concentrated nitric acid to destroy the tartaric

acid, and the separated tungsten trioxide dissolved off the dish with

ammonium hydroxide, and poured through a filter into a crucible

in which it was ignited and weighed as tungsten trioxide. The
amount of tungsten trioxide obtained was not sufficient to satisfy

all of the bases, but it seemed most probable that it had been united

with all of the calcium and part of the iron.

To determine whether scheelite is soluble in tartaric acid, some clear

crystals were broken from a specimen from Zinnwald, powdered, and

> Quantitative Analysis, translated by W. T. HaU, 3d edition, 1911, p. 296.



NO. 2060. WOLFRAMITE, BERAVNITE, AND AXINITE—WHERRY. 503

0.2250 gram heated on the steam bath with 10 grams tartaric acid

dissolved in water, for two days. The amount of powder was seen to

gradually decrease, and that remaining at the end of thisperiod weighed

only 0.0302 gram, representing thus only about 15 per cent of the origi-

nal material. This would no doubt have dissolved completely had it

been finely enough powdered, or had the heating been continued

longer, so it is evident that scheeUte is essentially soluble in tartaric

acid. This reagent therefore can not be used to differentiate scheelite

from calcite as an impurity in woKramite, but in the present case the

failure to obtain an alkaline reaction on ignition seems clear evidence

of the absence of calcite, so the calcium has all been regarded as in the

scheelite form. As noted in the description of the mineral, a yellowish

powder is visible in some cracks on the specimen; although every-

thing of this sort was carefully removed from the material used for

analysis, the presence of invisible cracks along which incipient altera-

tion by calcium-bearing solutions has occurred is quite within the

range of possibility.

Tlie tartaric acid dissolved from the woKramite 4.16 per cent of

tungsten trioxide. Tlie 0.82 per cent of calcium oxide found would be

united with only 3.40 per cent, if in the form of scheelite, so that 0.76

per cent tungsten trioxide remains to be accounted for. But 0.90 per

cent ferric oxide and 0.07 manganous oxide were also found to be

dissolved. The manganous oxide would take 0.23 tungsten triox-

ide, leaving 0.53 which was united with ferrous oxide. The amount of

ferrous oxide corresponding would be, however, only 0.17 per cent

(0.20 as ferric oxide), which, subtracted from the total ferric oxide

found, leaves 0.70 free ferric oxide wliich was dissolved by the tartaric

acid. This, which is perhaps present as limonite, has been listed

separately in the analysis, the equivalent amount of feri'ous oxide,

0.63 per cent, having been subtracted from the total ferrous oxide

found. But on calculating the mineral composition of the original

material, following Mr. Hess's plan of assigning the tungsten first to

the manganese, calcium, magnesium, etc.,* a total excess of ferric

oxide of 2.2 per cent was found. Since the form of the remauiing 1.5

per cent of this is indeterminate, it has been necessary to include it

with the ferrous oxide, although it may be present as a ferric oxide

insoluble in tartaric acid, perhaps hematite, or possibly in solid

solution (see below). Mr. Hess ^ has found such an excess of iron to

be very frequent in wolframite.

No. 2 was fused with sodium carbonate at as low a temperature as

possible, to prevent alloying of any of the copper with the platinum

crucible, and then, when the oxides insoluble in water were dissolved

in acid, the copper was first precipitated by hydrogen" sulphide before

the determination of the iron and manganese, and weighed as oxide,

1 U. S. Geol. Surv., Bull. 583, 1914, p. 21. * Idem, p. 38.
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after repeated ignition with dry ammonium carbonate. Here the cal-

cium was only moderate in amount, but the cohimbium and tantalum

oxides seemed sufficiently high to attempt to determine the relative

amounts of the two.

For this purpose the oxides were fused with potassium acid fluoride,

reprecipitated, and ignited as recommended by Foote and Langley ^

and the specific gravity then determined. Although the impossi-

bility of duplicating the conditions exactly renders the result uncer-

tain, it is probably quite as dependable as that obtained by any of the

direct methods of determination. The 2.20 per cent of mixed oxides

obtained had a specific gravity of 7.02, corresponding to about 2/3

tantalum, so that tlie percentages of the two oxides are stated as tan-

talic oxide 1.50, columbic oxide 0.70. No tin or titanium could be

detected in either sample of wolframite.

Analyses.
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ferred to the use of distinct names for the end members because,

while both are ambiguous in being ordinarily used for quite distinct

things, it seems simpler to restrict the chemical terms to one mean-
ing. Thus, both ferrowolframite and ferberite may be used either

for pure ferrous tungstate, or for a ferrous tungstate containing a lit-

tle manganese isomorphously replacing the iron ; manganowolframite
and hiibnerite for either pure manganese tungstate or manganese

tungstate containing a few per cent of iron in isomorphous replace-

ment; cuproscheelite and cuprotungstite for various mixtures of cop-

per and calcium tungstates, etc.

If mineralogy is ever to have anything like a quantitative system

of nomenclature, such ambiguity will have to be avoided, and it

seems to the wi'iter that the best way to avoid it will be through

restricting the use of words with chemical prefixes to the end mem-
bers, whether found in nature or not, and doing away with distinct

names for them. The method used in the well-known quantitative

classification of igneous rocks could be adopted here, using the pre-

fixes: Permangano when Mn: Fe is greater than 7: 1; domangano
between 7 : 1 and 5:3; ferromangano between 5 : 3 and 3:5; doferro

between 3: 5 and 1:7; and perferro less than 1 : 7. Named according

to this plan, the wolframite from Cornwall would be ferromangano-

woKramite and that from Cave Creek doferrowolframite. Such names
are of course too cumbersome for everyday use, although it is possi-

ble that in certain cases they might be employed with advantage for

purposes of classification or comparison. It is especially urged,

however, that they, like those of end members, be omitted from lists

of mineral names, for arbitrarily partitioned-off portions of isomor-

phous series are not to be regarded as definite minerals.

It is of course impossible to refer in the names to aU constituents

of the minerals, but that does not mean that some of the minor ones

are not of considerable importance; and the significance of the colum-

bium and tantalum found in these samples is certainly worth dis-

cussing. In the table of calculated mineral compositions these have
been regarded as united with iron and manganese, to form the colum-

bite and tantalite molecules. No columbite and tantalite are present

as visible inclusions, for the brilliant cleavage surfaces of the wolfram-
ites look perfectly uniform under the microscope. But they might
exist either 1, in chemical combination; 2, as submicroscopic inclu-

sions; in one of the types of soUd solution: 3, isomorphous replace-

ment; or 4, mix crystals; or, finally, 5, as an adsorption compound.
The tendency of the " metallic acids"—columbium, tantalum, tita-

nium, tungsten, vanadium, etc.—to enter minerals in these ways is

very evident when the variability in composition of many colum-
bates, of the titaniferous magnetites, etc., is considered. But vari-

ous interpretations have been put on it by differeiit observers.
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Thus Dr. J. T. Singewald, jr./ concluded that the presence of

titanium in magnetites showing no visible ilmenite intergrowths

proved the existence of a " titanomagnetite " ; but he had found the

lameUas of ilmenite to vary continuously from 4 mm. down to 0.001

mm. in length, and there is no reason at all why they should cease

to exist at just the latter size, for the limit of microscopic visibiHty

is determined by the wave length of hght, and has no significance

as far as the molecules are concerned, a particle of this size containing

thousands of molecules. So submicroscopic inclusions may well

account for much of the titanium. Stopford Brunton,^ from similar

studies, assumed the titanium to be present in "sohd solution,"

but evidently used this term to cover aU cases where no inclusions

are visible, making no attempt to differentiate the various possibiU-

ties Usted above. It seems to the writer that we should be more

specific in stating just what mode of combination the evidence

favors in any particular case, so the data in regard to wolframite

will be further discussed here.

The absence of the elements columbiimi and tantalum from some

specimens of the latter mineral, and their variable amount when foimd,

clearly inchoate that they are not chemically combined with the tungs-

tates. That then* presence might be due to inclusions of columbite

and tantalite has been suggested,'' without defhiite proof; and only

the existence of visible inclusions would justify the assumption of

submicroscopic ones, as in the titaniferous magnetites above men-

tioned. There remain, therefore, only the possibihties of sohd solu-

tion and adsorption, 3, 4, and 5.

A sohd solution, according to van't Hoff, the first to employ the

term, is a sohd homogeneous complex of two or more substances, the

relative proportions of which may vary, but the homogeneous charac-

ter be retained."* Two principal types can be distinguished, isomor-

phous replacement, where the substances are closely related chemi-

cally and may be regarded as taking one another's places in the point

system constituting the crystal structure; and mix-crystal forma-

tion, where the substances are so different in character that mutual

replacement is out of the question. The formation of mix crystals,

in which, as has been shown more especially by O. Lehmami,^ two or

more crystalline substances grow together so intimately that they

appear homogeneous under the microscope, yet mutually affect one

another as to crystallization, producing changes in habit, crystal

angle, optical properties, etc., is probably a much more frequent and

important phenomenon than is ordinarily supposed. It takes the

1 Econ. Geol., vol. 8, 1913, p. 207; U. S. Bureau of Mines, Bull. 64,. 1913.

2 Idem, p. 670.

« Damour, Bull. soc. g^ol. France, ser. 1, vol. 2, 1848, p. 108; Hess, loc. cit.

* Zeits. phys. Chemie, vol. 5, 1890, p. 323.

' Zeits. Kryst. Min., vol. 1, 1877, p. 453; vol. 6, 1882, p. 48, p. 580; vol. 12, 1887, p. 399, etc.



NO. 2060. WOLFRAMITE, BERAUNITE, AND AXINITE—WHERRY. 507

place in crystalline substances that adsorption does in colloids, and,

indeed, is probably the same effect. At least it is among the elements

the compounds of which show the greatest tendency to take on the

colloidal form that mix crystal formation is most frequent.

Tungsten and columbium are ahke only in that both can act as

anions toward the more strongly electro-positive elements, and dif-

ferent in practically every other chemical property—in valence,

behavior with reagents, etc.—so that they can not be expected to

replace each other isomorphously. The most reasonable explanation

of the condition of the columbium and tantalum oxides in wolframite

is, then, that they are present as mix crystals, or, in other words, that

the several point systems have interpenetrated to such an extent that

they have become at least pseudohomogeneous.^ Wolframite is of

course not susceptible to optical examination, nor can any crystal

angle measurements be made on the present specimens, but if they

could be so studied effects such as those shown by other mix crystals

would no doubt be observed. Such intergrowth produces marked

effects on the crystal angles of the columbite group of minerals,

which, as will be more fully explained elsewhere, are probably to be

regarded as composed of mix crystals of a very few fundamental

compounds; the principal ones, the compositions of which are

R^CbjOg and R'TaaOg, are trimorphous, having isometric, tetragonal,

and orthbrhombic forms; so that, even admitting that the analyses

of members of this group are to some degree correct, the number of

''species" into which it should be separated is greatly overestimated.

In summary, two wolframites have been analyzed and their compo-

sitions discussed, a standard nomenclature for such isomorphous mix-

tures recommended, and the columbium and tantalum oxides found

shown to most probably exist in mix crystal form.

A NEW OCCimilENCE OF BERAUNITE.

The rare iron phosphate beraunite was discovered near Hellertown,

Northampton County, Pennsylvania, by the department of geology

of Lehigh University in 1911. The exact locality is the northeast

corner of an abandoned iron-ore pit, 1 mile southeast of the center

of the town. It was analyzed by Mr. J. S. Long, assistant in the

department of chemistry, and later more thoroughly studied by Mr.

Louis H. Koch, assistant m mineralogy, as part of the work for his

degree of master of science at Lehigh. Specimens were brought by

the writer to the United States National Museum (Cat. No. 87284),

and further investigated and the combined results of all the work

are here presented.

iThe apparent excess of iron oxides, If not due to analytical errors, may be explained in the same way,

which would be favored by their similar crystallization: Prior, Mineralogical Magazine, vol. 13, 1903, p. 217.
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The material shows a deep brown nodular crust up to 5 mm.
thick, and fiat radiations up to 1 cm. in diameter, on the surface of

an iron-stained quartzite. In some specimens it bears implanted

globules of psilomelane, yellow needles of cacoxenite, and powdery
clay. Internally the crusts are coarsely fibrous, -with, the fibers

perpendicular to the surface, and the material was evidently origi-

nally a gelatinous precipitate, which has become hard and crystalline

in place, thus representing a "meta-coUoid," as defined by the

writer in a recent paper.*

After a preliminary analysis (1) had shown the general nature of

the mineral, material for further study was obtained by crushing

selected fragments, and the powder looked completely crystalline

and homogeneous under the microscope, except for the presence of

a trace of clay or fine sand. Standard methods of analysis were

used, the iron being determined with permanganate, the manganese

by the bismuthate and the Ford methods, and the phosphorus weighed

as magnesium pyrophosphate after separation by molybdate. A
small amount of water—less than 0.5 per cent—was given off below

100°, and the alialyses were made on coarsely powdered material

dried at this temperature, for the fineness of the grinding and the

humidity of the air were found to have a distinct effect on the water

content.
Table of analyses.
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ever, with beraunite. The specific gravity, determined by a pycno-

meter, varied from 2.850 to 2.920; Dana gives 2.95. The indices

of refraction were found to be approximately a and /?=1.78, ^=1.81,

extinction straight (elongated parallel to b.), and sign of elonga-

tion— . No optical data have been published for beraunite, but Dr.

E. S. Larsen, of the United States Geological Survey, kindly exam-

ined for comparison a specimen of the variety "eleonorite" (U.S.N.M.

Cat. No. 80622) from the type-locality at Giessen, Germany, and

obtained the values: «' = 1.775, /?= 1.786, ;-= 1.815, which are essen-

tially the same as those above given.

Two possible explanations of the variation in composition shown

suggest themselves. The first, that the law of definite proportions

does not hold in this, and other iron phosphates, would be capable

of introducing a rather chaotic condition into mineral chemistry,

and seems entii-ely improbable. If the mineral were a colloid, bow-

ever, the results could at once be interpreted in a second way—that

the mineral is an adsorption compound of ferric and manganic

hydroxides with phosphoric oxide and water. It is, however, a

meta-coUoid, that is, a colloid which has become crystalline without

dissolving or losing its soHdity. If, when this crystallization took

place, the adsorbed constituents united as well as they could into

definite compounds which formed mix crystals (or, as it is often

called, solid solution), the results obtained could easily be accounted

for.

The RjOg-.PjOg ratio shown here varies from 1.72:1 in No. 2 to

1.93:1 in No. 1, whUe that indicated by the best previous beraunite

analyses is 1.50:1, and the best dufrenite analyses, 2.00:1. The

simplest explanation of the variation and indefinite ratios shown

by the specimens under investigation is that they represent mix

crystals (solid solutions) of these two fundamental compounds. The

dufi-enite molecule is in excess over the beraunite, although the

properties are those of the latter mineral; it might therefore be called

dufreniberaunite.

AXINITE FROM DELAWARE COUNTY, PENNSYLVANIA.

In the pegmatite cutting the granite gneiss of the Leiper Quarry at

Avondale, Delaware County, Pennsylvania, an occurrence of the min-

eral axinite has been discovered, certain features of which are so

unusual that it has seemed worth while to make it the subject of

special study and description. It was in fact at first supposed to be a

new mineral, and its true character was only recognized toward the

end of the investigation.

Specimen 1 (U.S.N.M. Cat. No. 87232) consists of three small frag-

ments, showing a columnar mineral with a resinous luster, of a pale

yellow to salmon pink color, associated with pink microchne, granular
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quartz, and muscovite. It was found at the locality in 1904, and
analyzed by the writer when beginning the study of quantitative

analysis. The results, given in column la in the table below, showed
it to have a composition distinctly different from that of any pre-

viously known mineral, although, because of lack of experience, it is

probable that they are not altogether accurate, some silica having no
doubt been weighed with the sesquioxides, and some manganese with

the calcium or magnesium ; but the boric acid, having been determined

by the writer's volumetric method,^ is probably exact. The matter
was then laid aside because of the pressure of other work, but when
the writer became connected with the Museum, it was taken up again.

To obtain a check on the previous analysis, all the mineral that could

still be broken from the specimens, amounting to less than half a
gram, was sent to Mr. J. E. Whitfield, of the firm of Booth, Garrett

& Blair, of Philadelphia, who has been doing considerable analy-

tical work for the Museum, and his results are given in column 1&.

Meanwhile a mass of yellow plates, about 4 by 2 by 1 cm. in size,

was found at the quarry by Mr. J. Watts Mercur, jr., of WalUngford,

Pennsylvania. (U.S.N.M. Cat. No. 87233). Although showing no
planes defuiite enough for crystallographic measurement, this ma-
terial had the aspect of axinite, and the same specific gravity,

3.250. A clear fragment was sent to Mr. Whitfield for analyis, and
he obtained the results in column 2a; but as the boric acid seemed
rather low, probably owing to incomplete decomposition, two deter-

nmiations were made by the writer, and 5.98 and 6.09, average 6.04,

obtained (column 26). Using this value, the agreement with the

theory for axinite is so close as to leave no doubt that it is the mineral

represented.

The question as to whether No. 1 was a new mineral, or only an im-

pure axinite, remained unsolved, so powder from both specimens was
submitted to microscopic examination. No. 2 showed a mean index of

refraction of 1.680, birefringence 0.008, and sign — , thus agreeing

with typical axinite. The greater part of No. 1 gave essentially the

same values, but scattered through this material could be seen

pinkish, pleochroic grains with a much higher index, 1.700, but still

lower birefringence, 0.005, showing, in fact, ultrablue interference

colors, also extinguishing straight and + in sign. These properties

identified it as zoisite, a mineral which had previously been reported

from the locaUty.^ Here, then, was the explanation of the difference

between analyses la and Ih, as well as their deviation from the theory

for axinite: the material is not homogeneous, but contains a variable

1 Joum. Amer. Chem. Soc, vol 30, 1908, p. 1687.

2 Cardeza, Proc. Acad. Nat. Sci. Phila., 1892, p. 194; discovered by Miss Mary S. Holmes. A small speci-

men of this mineral, not associated with axinite, collected by the writer about 1906, has also been added
to the Museum collection (Cat. No. 87234).
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amount of intergrowii zoisite. And the theoretical composition of

a mixture of 80 per cent axinite with 20 per cent zoisite, given in the

last colunm, corresponds, in a general way, with the analytical results.

Table of analyses.





VESPOID AND SPHECOID HYMENOPTERA COLLECTED IN
GUATEMALA BY W. P. COCKERELL.

By S. A. RoHWER,

Of the Bureau of Entomology, United States Department of Agriculture,

Shortly after Mrs. Cockerell returned from Guatemala in 1912,

Prof. T. D. A. Cockerell referred to me, for naming, all the wasps

which had been collected; but, due to the fact that very little time

could be spent in studying this collection, it was not until recently

that all the species have been worked up. The following is a report

of every species submitted. As will be seen, a number of them were

undescribed, and descriptions of these have been added.

The collection, as here reported upon, has been given to the United

States National Museum by Professor Cockerell.

POLISTES INSTABILIS Saussure.

Two workers were collected February, 1912, one from Gualan and

one from Quirigua, Guatemala,

NECTARINA LECHEGUANA (Latreille).

Two workers collected at Amatitlan, Guatemala.

PARACHARTERGUS APICALIS (Fabricius).

Two females collected at Guatemala City, Guatemala, and one

female collected at Gualan, Guatemala, February 10, 1912.

PSEUDOCHARTERGUS CHARTERGOIDES (Gribodo).

One worker collected at Quirigua, Guatemala, on flowers of Zexme-

nia virgulata.

This is the first record of this species north of Panama.
POLYBIA OCCIDENTALIS (Olivier).

Five specimens collected at Gualan, Guatemala, and five at Quiri-

gua, Guatemala, one on flowers of Ipomoea quinquefolia.

Most of these specimens are rather darker than the typical form,

the yellow bands on the abdomen being narrower and the yeUow of

the metanotum being reduced or in two cases wanting.

POLYBIA SIMILLIMA Smith.

Two workere collected at Guatemala City, Guatemala.

Not hitherto recorded from Guatemala.

STELOPOLYBIA MERIDIONALIS R. Ihering.

One worker collected at Guatemala City, one at Quirigua, two at

Gualan, on flowers of Verononia aschenborniana, and one iit Ama-
titlan, Guatemala, February, 1912.

Proceedings U. S. National Museum, Vol. 47—No. 2061

.
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STELOPOLYBIA ANGULATA (Fabricius).

One worker from Antigua, one from Amatitlan, Guatemala.

This species is new to Guatemala.

STELOPOLYBIA CYANNENSIS (Fabricius).

Three workers from Antigua, Guatemala.

EUMENES SANTA-ANNA Saussure.

One female from Quirigua, Guatemala, on flowers of Centrosema

plumieri, collected February 11, 1912.

PACHYODYNERUS NASIDENS (Latreille).

Two females from Quirigua, Guatemala; one male from Gualan,

Guatemala, collected February 16, 1912,

STENODYNERUS HUASTECUS Saussure.

Two females from Quirigua, Guatemala, one on flowers of Zexmenia

mrgulata. This differs from description only in having the apical

margin of clypeus black.

STENODYNERUS TOTONACUS Saussure.

One female from Guatemala City, Guatemala.

ALASTOROIDES MEXICANUS Saussure.

One female collected at Quirigua, Guatemala.

TRICHRYSIS TRIDENS Lepeletier.

One specimen from Quirigua, Guatemala.

DASYMUTILLA, species.

One male from Quirigua, Guatemala.

A small black species which does not seem to be described.

TIPHIA TRICmOSOMA Cameron?

One female from Quirigua, Guatemala; one male from Antigua,

Guatemala.

This agrees in most points with the original description of

tricMosoma Cameron, but there are a few trivial differences; so it is

impossible to make the determination certain.

CAMPSOMERIS DIVES (Provancher).

Specimen from Gualan, Guatemala, on flowers of Titlionia diversi-

folia.

CAMPSOMERIS TRIFASCIATA (Fabricius).

Two males from Antigua, Guatemala.

CAMPSOMERIS DORSATA (Fabricius).

Three males from Gualan, Guatemala, one on flowers of Calojyogo-

nium coeruleum and one on flowers of Vernonia aschenhorniana, the

other without flower record; one male from Quirigua, Guatemala.

PEPSIS AURANTICORNIS R. Lucas.

A male and female from Quirigua, Guatemala.

PEDINASPIS (PEDINASPIS) MARGARETELLA, new species.

Male.—Length, 1 1 mm. Slender. Clypeus truncate apically, the

sides nearly parallel-sided, surface finely granular with one or two

large punctures interspread; malar space obsolete; inner margins of

the eyes converging to the clypeus, front seen from the side gently

rounding upward to the vertex; posterior margin of the head straight,

the cheeks broader than the posterior orbits above, rounding pos-
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teriorly; ocelli in a low triangle; the postocellar line distinctly

shorter than the ocellocular line; lateral ocelli slightly below the

supraorbital line, latrad and caudad of each lateral ocellus is a circular

fovea; antennae long, filiform, the third joint slightly shorter than the

fourth; pronotum very slightly converging anteriorly, angulately

emarginate posteriorly; propodeum much elongate, sloping poste-

riorly, with a median raised line, the surface finely granular; legs very

feebly spined; claws with an erect inner tooth; the longer calcarium

of the posterior tibia less than half the length of the post-basitarsus;

abdomen cylindrical, first segment slightly narrowed anteriorly, sub-

equal in length with the second; third cubital cell slightly longer than

the second on the radius, the recurrent veins nearly in the middle of

the cells; transverse median of the fore wings its own length beyond

the basal vein; transverse median of the hind wings nearly intersti-

tial with the cubitus. Black; a rectangular yellow spot on the lower

inner orbits; wings strongly dusky with a faint purplish tinge ; vena-

tion dark brown basally, pale brown apically; abdomen and propo-

deum with fine appressed silvery pile.

Guatemala City, Guatemala. Two males collected February, 1912,

by W. P. Cockerell.

Type.—Cat. No. 15087 U.S.N.M.

The broad cheeks, the flat thorax, especially the propodeum, give

this insect a curious appearance and it is likely that a new genus will

have to be made for it.

ARACHNOPHROCTONUS COCKERELLAE, new species.

This species may be separated from ferrugineus (Say) by the clear

wings and different relation of the ocelli.

Male.—Length, 10.5 mm. Clypeus gently convexed, anterior mar-

gin truncate, the lateral margin roimded; imier margin of the eyes

slightly emarginate; the distance between them at vertex is less than

the distance between them at the clypeus; an impressed line from

anterior ocellus to between the bases of the antemiae (this line is much

stronger as it nears the antennae and is broader just in front of the

ocellus); the front between the antennae raised into a convexed

mound; postocellar line a trifle shorter than the ocellocular line;

antennae longer than the head and thorax, filiform, third and fourth

joints subequal in length; posterior margin of the pronotum broadly

arcuately emarginate; the dorsal aspect of the propodeum without

hair or pubescence; posterior aspect of the propodeum with irregu-

larly scattered black hair; transverse median of fore wings intersti-

tial with the basal vein; second cubital cell subequal in length with

the third on the cubitus; third cubital cell strongly narrowed above

so its length on the radius is less than the distance between the second

recurrent vein and the second transverse cubitus; transverse median
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of hind wings interstitial; legs feebly spined; all claws cleft. Rufo-

ferruginous; flagellum, sutures of the mesothorax, mesosternum, pro-

podeum dorsally, apical margins of the first and second tergites and

the base of the first tergite black; wings hyaline, extreme tip dusky;

venation strong, black.

Gualan, Guatemala. One male collected February 12, 1912, W. P.

Cockerell.

Type.—C&t. No. 16028, U.S.N.M.
EPISYRON PORUS (Fox).

One specimen from Quirigua, Guatemala.
STIZUS GODMANI Cameron.

Male and female from Quirigua, Guatemala; two males and one

female from Gualan, Guatemala, on flowers of Iresine paniculata.

MICROBEMBEX TARSALIS, new species.

This species falls in Handlirsch's table nearest to monodonta, but is

not monodonta or any other subspecies which has been described

under this head.

Female.—Length, 12 mm. Labrum sharply tapering to a narrow,

truncate apex; clypeus strongly convex medianly; the inner margins

of the eyes sUghtly converging towards the clypeus; head finely

granular with a few punctures interspread, vertex depressed later-

ally; third antennal jomt distinctly longer than the fourth; meso-

scutum shining, with distinct, fine, separated punctures; scutum

similarly punctured; propodeum finely granular; tarsal comb well

defined; second and third tarsal joints, reduced beneath into strong

tubercule; abdomen shining, under high magnification, punctato-

reticulate. Black; anterior margin of the clypeus, sides of the labrum

posterior margin of the pronotum, tubercules, tegulae, spot above,

spot on the sides of the scutellum, metanotum, transverse spot on the

dorsal apex of the propodeum; apical bands on the first, second,

third, fourth, and fifth tergites, yellow or yellowish ivhite; legs black;

apices of the femora, bases of the tibiae yellow; tarsi ferruguious;

wings hyaline; venation pale brown, costa and stigma dark brown.

Hale.—Length, 12 mm. This agTees well with the above de-

scription of the female in its general structure and m color markings

except that the colors are greenish yellow; the mesoscutum has two

median yellow dots; the bands on the tergite are broader, that on the

first indentate medianly, that on the second, third, and fourth sUghtly

produced medianly; the tooth on the second sternite low, with a short

hook posteriorly; apical sternite sharply triangular in outhne.

Quhigua, Guatemala, and Gualan, Guatemala. Described from

one female, type, collected at flowers of Ipomoea sidaefolia, February

20, 1912; and one male, allotype, collected at Gualan, February 16,

1912, by W. P. Cockerell.

Type.—Cat. No. 16027, U.S.N.M.
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STICTIA GUATEMALENSIS, new species.

This species runs in Handlirsch's table to grarulis Handlirsch, from

which it may be readily separated, as the following description will

show:

Female.—Lengih, 13 mm. Labrum gradually narrowing to the

truncate apex; clypeus with a strong median carina, the anterior

margin truncate; third antennal joint a httle shorter than the fourth

and fifth; anterior ocellus in a pit; thorax closely, finely granular;

anterior tarsi flattened, the basal joint longer than the three following;

femora simple; legs feebly spined; empodia large, well defined;

abdomen shining, under high magnification finely reticulate; apical

.tergite studded basally with a number of strong spines. Black;

clypeus, labrum, supraclypeal area, antennal fovese, inner margins of

the eyes almost to the vertex, a U-shaped spot inclosing the ocelli,

a line on the posterior orbits broader beneath, posterior margin of the

pronotum, tubercule, ventral margm of the pronotum, a broad band

from beneath tegulse to the anterior margin of the mesepisternum, a

band from the median coxae to the above-mentioned band, the mesepi-

meron below, spot on the sides of the propodeum, two marks on the

scutum, and a transverse mark on the scutum in front of the scutellum,

two spots on the sides of the scutellum, metanotum, posterior margin

of the propodeum, an elongate, longitudinal, lateral spot on the first

tergite, two median subcircular spots on the same tergite, bands on

the second, third, fourth, and fifth tergites which are subinterrupted

medianly and with sublateral prong which projects anteriorly to the

basal margin of the tergite, sides of the last tergite, and all the stern-

ites, ijelhw or yellowish wTiite; legs yellow, the femora above with a

black fine, and a black spot on the posterior margin of the four anterior

tibiae, the four posterior femora except where mentioned are rufo-

ferruginous; scape and fii'st flagellar joint yellow beneath, the second

and following joints of the flagellum ferruginous beneath; wings

hyaUne; venation brown.

Antigua, Guatemala, and Guatemala City, Guatemala. Described

from two females, the type from Antigua, both collected by W. P.

CockereU.

Tyfe.—Q2.t. No. 16026, U.S.N.M.

SILAON IRESINIDES, new species.

Belongs to the group chilensis and is related to mexicanus Rohwer,

but may be separated from mexicanus by the tridentate clypeal lobe.

Male.—Length, 6 mm. Clypeus strongly carinate, median ante-

rior lobe strongly tridentate; head coarsely, closely granular; posto-

cellar line one-third longer than the ocellocular line; flagellum thick-

ening apically, the first joint slightly longer than the second, the

apical joint acuminate and slightly longer than the dorsal length of

the two preceding joints; mesoscutum shining, studded with close,

well-defined, medium sized punctures; mesepisternum coarsely granu-
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lar; scutellum granular; dorsal aspect of the propodeum %vith irregu-

lar radiating striae ; sides of the propodeum with fine striae
;
posterior

aspect with irregular, transverse striae ; tergites shining, with sparse,

well-defined punctures; the apical margin depressed about one-third,

the depression broader medianly; apical tergite more coarsely punc-

tured than the preceding ones; apical sternite broadly rounded to a

minutely emarginate apex. Black; pronotum, tubercule, tegulae,

metanotum, apices of the four anterior femora (broader beneath),

the four anterior tibiae, the apices of the tarsi beneath, extreme apex

of the posterior femora, and the narrow line on the posterior tibiae

and most of the posterior tarsi yellowish; flagellum at about the middle

brownish; face, thorax, and depressed area on the tergites with ap-

pressed golden pile; wings dusky hyaline, the bases slightly darker;

venation pale brown, costa and stigma dark brown.

Gualan, Guatemala. Described from one male collected on flow-

ers of Iresine paniculata, by W. P. Cockerell.

Type.—Cat. No. 16025, U.S.N.M.
TACHYSPHEX COCKERELLAE, new species.

This species is quite distinct by the dentation on the clypeus and

the puncturation.

Male.—Length, 8 mm. Anterior margin of the clypeus produced

in the middle, production sharply angled and with a median tooth,

surface of the clypeus finely punctured laterally, with large separate

pimctures medianly; above each antenna is a faint carina which

extends dorsally for a short distance and then curves laterally until

it is tangent with a line drawn from the antennal foveae and touching

inner orbits of the eye at the vertex; head with close distinct punc-

tures; frontal median line present; intraocellar area divided by a

broad furrow ; distance between the eyes at the vertex slightly shorter

than the length of the third and fourth antemial joints; a Y-shaped

depression behind the lateral ocelli; vertex more sparsely punctured

than the front; antemiae rather short, third joint distinctly shorter

than the fourth; mesonotum sculptured like the front; scutellum

more sparsely punctured than the mesonotum; dorsal aspect of the

propodeum rather coarsely punctato-reticulate, posterior aspect of

the propodeum perpendicular but not sharply separated from the

dorsal aspect, finely, transversely striato-punctate ; longer calcarium

of the posterior tibiae about three-fourths the length of the hind

basitarsus; abdomen shiny; the apical margin of the first three ter-

gites depressed more than one-third the length of the segment; apical

ventral segment deeply, arcuately emarginate, the lobes narrow,

pointed at the apex. Black; abdomen rufous; the apical three joints

of the hind tarsi piceous; head and thorax densely clothed with, gray

pubescence; wings dusky hyaline; costa and stigma dark brown;

venation pale brown.
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Amatitlan, Guatemala. Described from two males collected by

W. P. Cockerell, February, 1912. Type collected February 5, para-

type, without definite date.

Type.—Csit. No. 15086, U.S.N.M.
NOTOGONIDEA STERNALIS, new species.

Of the described species this species comes nearest to heata Came-

ron, but may be separated from that species by having the scape

distinctly longer than the second and third joints.

3Iale.—Length, 7 mm. Clypeus carinate medianly, the median

portion produced into a broad, low lobe; frontal ridges strong; third

antennal joint shghtly shorter than the fourth; eyes separated at

the vertex by a distance slightly longer than the length of the second

and third antennal joints; depression behind the ocelli not sharply

defined; head very finely granular, opaque; thorax finely granular,

opaque; propodeum slightly more coarsely granular; the dorsal and

posterior surfaces separated by a sharp carina which is emarginate

medianly; the posterior face without striae; legs feebly spined, the

longer calcarium of the posterior tibiae subequal in length with the

basitarsis; second, third, and fourth sternites with coarse, reddish hair

near the middle; this hair is denser on the third sternite; apical

sternite broad, nearly truncate, lateral angles rounded and in the

middle very sMghtly emarginate; third cubital cell shghtly longer

than the second on the radius. Black; covered with a fine gray pile

which on abdominal segments takes the form of apical bands, and

is denser on the posterior aspect of the propodeum, and the face

below the crest; wings hyahne, with a strong purplish tinge, apices

dusky; venation pale brown except the costa and stigma which are

black.

Gualan, Guatemala. Described from one male collected February

15, 1912, by W. P. Cockerell.

Type.—C&t. No. 16023, U.S.N.M.
NYSSON (BRACHYSTEGUS) GUATEMALENSIS, new species.

Differs from Nysson zapotecus Cresson, as described by him, in the

color of the legs.

Female.—Length, 7 mm. Anterior margin of the clypeus gently

rounded, surface obscured with dense pubescence; frontal carina

short, extending about half the distance from the bases of the antennae

to the anterior ocellus; head finely granular with large, distinct, sepa-

rate punctures interspread; anterior ocellus larger than lateral oceUi;

inside of each lateral ocellus is a raised tubercule; postocellar line

slightly longer than the oceUocular line; antennae thickened apically,

the third joint shghtly longer than the fourth; lateral anterior margin

of the pronotum dentate; mesonotum bipunctate, surface with very

small, distinct punctures, the large punctures are separate and distinct;

the large punctures on the scutellum are confluent; mesepisternum
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coarsely reticulate; dorsal aspect of the propodeum with oblique

longitudinal carinae, posterior face with the usual V-shaped fovea;

abdomen opaque ^\ath a number of large separate punctures; legs of

the normal type; pygidium about one and one-third times as long as

the basal width, gradually narrowed to a subtruncate apex; third

cubital cell on the radius but little shorter than the distance between

the second transverse cubitus and the first recurrent vein. Black;

margin of the pronotum, tubercule, a line on the anterior portion of

the scutellum, narrowed apically bands on the first to the fourth seg-

ments, interrupted on the second and fifth, yellowish wJdte; legs

black, the four anterior femora beneath and the posterior femora

entirely rufous; head and thorax with dense, appressed, silvery pile;

wings dusky hyaline, iridescent; venation dark brown.

Amatitlan, Guatemala. Described from one female collected by
W. P. Cockerell, February, 1912.

Type.—Cat. No. 15083, U.S.N.M.
NOTOGLOSSA PYRURA, new species.

Judging from the descriptions this species is closely allied to argen-

teopilosus Cameron but may be easily separated from it by the squamae
which have the inner posterior margin lobate with the lobe extending

posteriorly beyond the curved spine.

Female.—Length, 4 mm. Anterior margin of the clypeus truncate

in the middle, biemarginate laterally so there is a lateral, triangularly-

shaped tooth; clypeus sparsely punctured; the interantennal line

slightly shorter than the antennocular line; head subshiny with well

separated, distinct, medium sized punctures; ocelli in a low triangle;

the ocellocular line distinctly shorter than the interocellar Une; inner

orbits slightly depressed and more sparsely punctured than the rest of

the head; antennae short, the third antemial joint slightly longer than

the fourth; anterior margin of the pronotum sharply carinate, inter-

rupted in the middle, laterally subdentate; mesonotum sculptured

like the head; mesepisternum shiny, punctate above, striato-punc-

tate below; squamae and spines about as in argenteopilosus Cameron ^

but differs as mentioned above ; dorsal aspect of the propodeum with

five obhque carinae
;
posterior aspect of the propodeum defined later-

ally by sharp carinae, transversely striato-punctate; the median fovea

U-shaped with the carina from its apex to the ventral aspect of the

posterior face; anterior femora simple; bases of four posterior tibiae

rather coarsely spined, the longer calcarium of the posterior tibiae but

little shorter than the post-basitarsis; abdomen shmy with distinct

well separated punctures, basal segment depressed in the middle;

pygidium broad, the surface rugose, the apex narrowly rounded.

Black; mandibles, apex of scape, pronotum, tubercules, two spots on

1 Figured on pi. 9, fig. 23a, Biol. Ceatr.-Amer., vol. 2, Hym.
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the scutellum, narrow lateral spots on the first to fourth tergites, the

apices of the four anterior femora beneath, the four anterior tibiae

except a Hne above, basal spot on the posterior tibiae externally,

yellow; tegula piceous; sqamae, spines, and calcaria paUid ; flagellum

beneath, the three apical joints above and the anterior tarsi fuscous;

wings hyaline, faintly dusky, strongly iridescent; venation dark

brown; apical abdominal segment bright red.

Male.—Length, 3.5 mm. A single specimen which for the time

being may be considered as the male of the species, differs from the

female as described above in the following characters: The fovea of

the posterior face of the propodeum V-shaped, the apex of the V

being almost at the ventral margin of the posterior aspect of the

propodeum; pronotum, tubercules and scutellum black; the four

anterior tibiae and tarsi, the base of the posterior tibiae and the pos-

terior tarsi yellow (the tarsi are rather paler). The apical dorsal

segment of the abdomen angularly notched, the lobes triangular in

outhne.

The spots on the second, third, and fourth tergites may be wanting

or incomplete.

Quirigua, Guatemala. Described from three females and one

male collected by W. P. Cockerell, February, 1912, bearing the fol-

lowing note, ''nesting in sand."

Type.—C&t. No. 15085, U.S.N.M.

RHOPALUM OPACUM, new species.

Differs from Rhopalum spinigerus Cameron by the absence of the

spines on the anterior femora and other characters, nor will it agree

with the description of Rhopalum angulicolle Cameron, being easily

distinguished from this species by the pale four anterior femora.

Male.—Length, 4 mm. Anterior margin of the clypeus regularly

rounded, without teeth; distance between the eyes at the clypeus sub-

equal with the length of the second and third antennal joints; head

finely granular ; an impressed hne from the anterior ocellus to between

the bases of the antennae; ocelli in an equilateral triangle; post-

ocellar line distinctly shorter than the ocellocular Hne; third antennal

joint much shorter than the fourth; pronotum long, rounded ante-

riorly, neither dentate nor carinate; thorax opaque, finely granular;

the suture between the metanotum and the propodeum strongly

foveolate; propodeum finely granular; the four anterior legs normal,

the posterior tibiae strongly curved beyond the basal fourth, posterior

basitarsis curved basally, subequal in length with the two following

joints; petiole not strongly nodose, not as long as the two following

segments combined; first recurrent vein shghtly beyond the middle

of the first cubital cell; first transverse cubitus straight, not obHque.

Black; mandibles, palpi, scape, flagellum beneath, tubercules, the

apical lateral margin of the third tergite, the anterior legs, inter-
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mediate trochanters, femora and tibiae beneath and spot on the pos-

terior trochanters yellowish; intermediate tarsi and basal fourth of

posterior tibiae paUid; wings liyaHne, very shghtly dusky, strongly

iridescent; venation dark brown.

Quirigua, Guatemala. Described from one male collected by

W. P. Cockerell, February, 1912.

Type.~Cat. No. 15084, U.S.N.M.

TRYPOXYLON AZTECUM Saussure.

One female from Quirigua, Guatemala.
TRYPOXYLON MEXICANUM Saussure.

One female from Quirigua, Guatemala, February, 1912.

Prof. T. D. A. Cockerell has described this specimen as follows:

" Length about 20 mm. ; anterior wmg about 12 ; shming black, the

front dull and rugose; clypeus longitudmally cariiiate, its lower

lateral corners angled; sides of face, and inferior orbits behind, with

shining silvery hair; mandibles ferruginous; antennae entkely black;

emargmation of eyes very deep ; mesothorax with very fine pmictures,

scutellum almost impunctate on disk; hau* of front, vertex, occiput

and thorax short, scanty, and black; metathorax smooth and shining,

with very feeble mmute punctures, and a slight median groove, but

the posterior part fijiely obliquely striate; tegulae shinmg black;

wings dark fuligmous, with a purple iridescence; basal nervwe falling

short of transverse medial; stigma very small; marginal cell long,

pointed at apex, angled beneath near middle; only two submarginal

cells, the first extremely long, receiving first recurrent nervure some

distance from end; second about half as large as first, about half as

wide above as below, receiving second recurrent nervnre about one-

fourth of its length from base; outer angle formed by second recur-

rent on joining second submargmal cell an acute angle; outer nervures

of third discoidal and second submarginal cell evanescent; legs black,

with the apical half of hind basitarsi, and the tlu-ee following joints

silver-white, with a creamy tint in some lights; last joint of hmd tarsi

with the base pale reddish, the apical part dark; hind spm- bent;

abdomen petiolate, elongate, smooth and slimmg, about 3 mm. wide

in middle; a depression between first and second segments dorsally;

no pygidial area; apical segment carinate; last ventral segment with

fine light brownish tomentum and long erect hairs."

TRACHYPUS MEXICANUS (Cameron).

Specimen from Quirigua, Guatemala, collected February 15, 1912,

on Pontederia cordata.

CERCERIS IRESmmES, new species.

This species does not agree with any of the species described by

Cameron, and as it is a male its affinities can not be easily ascertained.

Male.—Length, 6 mm. Clypeus flat, the anterior margin tri-

crenulate, the lateral margin with strong tuft of hair; supraclypeal
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tubercule poorly defined
;
postocellar line shorter by the width of the

lateral ocellus than the ocellocular luie; pedicellum globose; third

antemial joint about one-fifth longer than the foui'th; head closely,

sometimes confluently punctured; mesonotum with distinct, well-

defined, large punctures; mesepistermmi with the punctures less

distinct and closer than those on the scutum; propodeal iiiclosure

smooth, impunctate, divided by a median furrow; the rest of the pro-

podeum punctured similar to the scutum but more sparsely so; first

tergite sparsely punctured with large, deep, well-defined pmictures;

pygidium slightly narrowmg apically, elongate oval in outlme, apex

subtrmicate. Black; clypeus, sides of face up to the top of the

antennal foveae, scape beneath, two spots on the pronotum, Ime on the

scutellum, line on the metanotum, the four anterior tibiae and tarsi,

the basal thud of the posterior tibiae, two-thirds of the posterior

basitarsis, bands on the first, second, fourth, fifth, and sixth tergites,

and lateral spots on the third tergite, yellow; the bands on the first

and second tergites are much wider than those on the following ter-

gites; head and thorax with gray hair; wings subhyaline, the area be-

yond the basal vein and above the cubitus dusky; venation including

stigma dark brown ; flagellum orange colored beneath.

Gualan, and Guatemala City, Guatemala. Described from two

females from the first mentioned locality, one of which was collected

at the flowers of Iresine paniculata and is chosen as the type; the other

was collected February 18, 1912; and one male from the latter men
tioned locality, all collected by W. P. Cockerell.

Type.~C3,t. No. 16024, U.S.N.M.





REPORT ON ROTATORIA FROM PANMIA WITH DESCRIP-
TIONS OF NEW SPECIES.

By Harry K. Harring,

Custodian of Rotatoria, United States National Museum.

INTRODUCTION.

Tliis report is based on a large number of collections made by Dr.

C. Dwight Marsh during the months of January and February, 1912.

That no complete picture can be given of the rotatorian fauna of the

Isthmus of Panama is self-evident, as all the collections were made

during the dry season and but very little material was narcotized, so

that the contractile forms were with few exceptions unrecognizable.

However, the loricate species were abundant and furnished interesting

material. The Isthmus is not a specially favorable collecting ground

for aquatic invertebrates, as there are no lakes and but few permanent

pools; nevertheless it will be seen from the list of Rotatoria that when

suitable conditions are present the fauna is both abundant and varied.

The following extract from Marsh ^ \vill give some idea of the envi-

ronment:

The continental divide is close to the southern shore of the Isthmus. From the

summit of the divide to high tide on the Pacific side is only about 6 miles. The slope

consequently is very steep and whatever water falls runs away almost immediately.

During the season when the collections were made there was practically no rain on this

slope, so that it was difficult to find any fresh water. Consequently nearly all the

collections on the southern elope within the limits of the Canal Zone were made either

in water which had been artificially impoimded or in the standing water in the deeper

parts of streams that were otherwise dry.

The northern slope extends from the divide to the Atlantic, a distance, in a straight

line, of something over 30 miles. Two considerable rivers come into the Canal Zone

from this slope, the Rio Chagres and Rio Trinidad. On the lower reaches of these

rivers, and this is especially true of the Trinidad, are extensive swamps. The Chagres

is a swift-flowing stream, sometimes torrential in character, and does not furnish a

suitable environment for any extensive development of plankton organisms. The

swamps form a suitable environment for plankton, but, connected together as they are,

would not lead one to expect any great variety.

Gatun Lake will eventually be a large body of water with a surface of 164 square

miles and a depth of 47 feet. At the time the collections were made the lake was very

1 Marsh, C. Dwight, Report on fresh-water Copepoda from Panama with descriptions of new species.

Smiths. Misc. Coll., vol. 61, No. .3, 1913.

Proceedings U. S. National Museum, Vol. 47—No. 2062.
525
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small. Especially careful collections were made in this lake and in the neighboring

waters and in sufficient numbers to give a good idea of its flora and fauna.

There are no natural lakes in the Canal Zone; the Canal Commission, however, has

built for salutary purposes a series of reservoirs and these, having been in existence for

a considerable period, may be considered as lakes. Only the following three yielded

Rotatoria in any considerable number: Rio Grande, built in 1906, elevation 240 feet,

depth 50 feet; Camacho, built in 1907, elevation 370 feet, depth 45 feet; and Carabali

or Gorgona, built in 1906, elevation 76 feet, depth 10 feet. While the Rio Grande is

considered as constructed in 1906, it is really an old French reservoir which was built

some time between 1882 and 1889 and has had a continuous existence since that time;

it covers an area of 72.77 acres.

These reservoirs were made by constructing dams in places where the waters of small

streams could be impounded. The beds were cleared and after construction the shores

were kept clear of vegetation to a distance of 50 or more feet from the margin. The
reserve ii-s were all "plankton-jwor." This is what would be expected from the

environment, which produces permanent bottom stagnation. In cold climates the

bottom waters of lakes have a more or less complete stagnation in the summer and in

winter, the stagnation being more complete in the smaller bodies of water in which

winds have no opportunity to produce bottom currents, but in spring and in fall,

because of the change in temperature, there is a complete overturning of the water.

No such change, of course, takes place under the constant temperature conditions of

the Canal Zone, so that only the surface water contains the oxygen which is necessary

for the life of plankton organisms. While the foregoing statement is true in regard to

the general conditions of the waters of the reservoirs, it must not be understood aa

meaning literally that the oxygen content always diminishes in exact ratio to the

depth; local and meteorological causes may produce some modifications of the general

statement. This has been discussed by Downes, who gives a series of charts of dis-

solved oxygen.^

For preserving the collections two different mixtures of alcohol and

forraahn solution were used by Doctor Marsh, one of equal parts of 50

per cent alcohol and 5 pei* cent formalin, another of equal parts of 75

per cent alcohol and 5 per cent formalin. In the matter of producing

recognizable material of the illoricate species of Rotatoria they are

on the same footing; only narcotizing will do that. But an alcoholic

mixture is far better for the subsequent sorting out of the material,

which necessarily contains a certain amount of plant debris; if a

straight formalin solution is used, this debris sticks to the animals so

that it is almost impossible to clean them. An alcoholic preservative,

on the contrary, leaves everything free and it is a comparatively

simple matter to pick out the animals. The strength of the alcohol

does not appear to be very important; probably 75 per cent alcohol

is as good as any.

To facilitate reference the localities yielding large collections of

Rotatoria are numbered as below and the number added in parenthesis

after the record of each species.

1. From the railroad bridge over water in Black Swamp; now
submerged in Gatun Lake.

1 Downes, J. R., A study of the water supplies of the Isthmus of Tanama. Proc. Canal Zone Med. Ass.,

Mount Hope, C. Z., vol. 3, pp. 133-150, 7 pis.
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2 Pool covered with algae, near the railroad, between Black

Swamp and Gatun; now submerged in Gatun Lake

3. Creek flowing into Camacho Reservoir; clogged with weeds

covered with Nostoc, etc.

4. Stagnant pool at the end of Canal cut. Empire. At the time

the collections were made it was nearly dry and green with algae;

when filled the pool is probably 5 or 6 feet deep.

5. Rio Grande Reservoir, near the railroad bridge.

6. Rio Grande, collections from the river.

7. Pond west of Rio Chagi-es at Bohio. Formed by a dam built

by the French. Water lilies along shore; the collections were made

in the middle, where the water was clear.

8. Pond east of the Canal, east of Empire. About 2 acres in

area; surrounded by grass growing out from the shore in such masses

that it will nearly support the weight of a man.

9. Rio Trinidad, below Agua Clara, about 1 mile from mouth;

now part of Gatun Lake.

10. Rio Trinidad, just above Agua Clara; now part of Gatun Lake.

IL Rio Trinidad, opposite Escoval, in weeds along shore; now

part of Gatun Lake.

12. Pond north of fill work at Miraflores; really back water of

Rio Camitillo.

LIST OF THE SPECIES COLLECTED.

NOTOMMATA AURITA (Muller).

A single recognizable specimen in a collection from a pond north

of the fill work at Miraflores, formed by back water of Rio Camitillo

(2).

NOTOMMATA CERBERUS (Gosse).

Several specimens, of which one was fully extended, occurred in a

creek flowing into Camacho Reservoir (3).

NOTOMMATA COPEUS Ehrenberg.

Common in a slow stream in garden of Isthmian Canal Commis-

sion, Empire; also in a collection from the railroad bridge over

Black Swamp (1).

NOTOMMATA PSEUDOCERBERUS de Beauchamp.

A single specimen from a pool near the railroad, between Black

Swamp and Gatun (2); another from Rio Trinidad, collected just

above Agua Clara (10).

NOTOMMATA TORULOSA (Dujardin).

One specimen, identified by the trophi, from a stagnant pool by

the raiboad, north of bridge over Black Swamp.
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PLEUROTROCHA SORDIDA (Gossc).

Proales sordida Gosse, Hudson and Gosse, Rotifera, 1886, vol. 2, p. 37, pi. 18, fig. 7.

A single specimen, with some doubt referred to this species, from

a pool near the railroad, between Black Swamp and Gatun (2).

DIASCHIZA AURICULATA (Muller).

Diaschiza lacinulata Levander, Acta Soc. Flora Fauna Fennica, vol. 12, No. 3,

1894, p. 43.

A few specimens from Rio Trinidad, just above Agua Clara (10).

DIASCmZA FORFICATA (Ehrenberg).

Diaschiza caeca Dixon-Nuttall and Freeman, Journ. Royal Micr. Soc, 1903, p.

134, pi. 4, fig. 11.

A few specimens from each of the following localities: Creek flow-

ing into Camacho Reservoir (3); Rio Trinidad, in weeds along shore

at Agua Clara (10) and Escoval (11),

DIASCHIZA GIBBA (Ehrenberg).

In creek flowing into Camacho Reservoir (3); not abundant.

DIASCmZA GRACILIS (Ehrenberg).

A few specimens in the same collection as DiascTiiza gihla (3).

MONOMMATA ORBIS (Miiller).

Monommata longiseta Bartsch, Jahresh. Naturk. Wiirttemberg, vol. 26, 1870, p.

344.

A few specimens from a pool near the raiboad, between Black

Swamp and Gatun (2); also from creek flowing into Camacho Reser-

voir (3) and in Rio Trinidad, at Escoval (11).

DICRANOPHORXJS FORCIPATUS (Muller).

Diglenaforcipata Ehrenberg, Abh. Akad. Wiss., Berlin (for 1831), 1832, pp. 137,

154, pi. 4, fig. 10.

1 Diglena grandis Ehrenberg, Abh. Akad. Wiss., Berlin (for 1831), 1832, p. 137.

Typical specimens of this species occurred in the following locahties:

Slow stream in garden of Isthmian Canal Commission, Empire;

pool between Black Swamp and Gatun (2) ; creek flowing into Camacho

Reservoir (3) ; stagnant pool at Empire (4) ; Rio Grande Reservoir

(5); Rio Grande, river (6). Specimens with straight toes, about

55 {X long, agreeing with published figures of D. grandis, were found

in Rio Trinidad (9) and a stream in garden of Isthmian Canal Com-

mission, Empire. As far as could be determined from the partly

contracted specimens, they agreed with a single specimen collected

near Boston and sent me for comparison by Mr. Rousselet, who

informs me that he has always considered D. grcmdis a synonym
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of D.forcipatus. The trophi of the Panama specimens are identical

with those of typical specimens of D.forcipatus.

ENCENTRUM FELIS (MuUer),

Vorticellafelis Muller, Verm. Terr. Fluv., vol. 1, pt. 1, 1773, p. 108.

Diglenafelis Bilfinger, Jahresh. Naturk. Wiirttemberg, vol. 50, 1894, p. 46.

Common in a stagnant pool, Empire (4). While the specimens

were partly contracted, the trophi make the determination reasonably

certain.
BRACmONUS ANGULARIS CAUDATUS Barrois and Daday.

From the following localities: Stagnant stream under old bridge,

Old Panama (probably Rio Alcorobo), common; Gatun Lake,

enormous numbers; pond at Bohio (7), very abundant; Carabali

(Gorgona) Reservoir, common; Bayou of French Canal, about 2

miles south of Gatun, common; pond at Miraflores (12), common.

BRACHIONUS BTJDAPESTINENSIS Daday.

Specimens agreeing with material collected here at Washington

were common in CarabaU (Gorgona) Reservoir.

BRACmONUS CAPSULIFLORUS Pallas.

The form with posterior spines {B. lakeri Muller) is common on

the Isthmus; the strongly asymmetric foot tube is abnormally

developed, the left spine being sometimes as long as the postero-

lateral spines ; the median anterior spines are also longer than usual.

This form occurs in the following collections: Stagnant stream imder

old bridge. Old Panama, common; Gatun Lake, enormous numbers;

Mindi Reservoir, few; Rio Grande Reservoir (5), few; Rio Grande

(6), few; pond at Miraflores (Rio Camitillo) (12), common.
The spineless form {B. urceolaris Muller) occurred in great abim-

dance in a sluggish stream partly filled with grass, in the savannas

between Panama and Old Panama,

BRACmONUS DOLABRATUS, new species.

Plate 16, figs. 1-2.

While showing a certain resemblance to B. angularis Gosse, this

species has a number of pecuharities that entitle it to specific rank.

At the junction of the dorsal and ventral plates of the lorica There

are two blunt lateral spines or knobs and a similar pair at the postero-

lateral angles. They are always shghtly asymmetric and very varia-

ble; the form figured may be considered an average one. On each

side of the foot opening is a hammer-shaped spine, frequently with

small posterior spicules or setae ; it is possible that they are always

present in the living animal, and that they may have been destroyed

by the preservative. The egg is carried by the parent and always

34843°—Proc.N.M.vol.47—1^
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rests upon the dorsal points of the foot spines, as shoMTi in the lateral

view. The anterior edge of the dorsal plate is strongly convex and

has a single pair of spines at the side of the antennal sinus ; the ventral

edge has a wide and shallow median notch. Both dorsal and ventral

plate is moderately convex. The lateral antennae are unusually

stout and project through simple holes in the dorsal plate, very close

to the edge of the lorica.

Total length of lorica, 105 //; width over lateral spines, 100 /i;

width of anterior edge, 60 fi; depth of body, 42 //.

TyiM.—Cat. No. 16570, U.S.N.M., from a pond west of Rio Chagres,

at Bohio, w^here the species is common.

BRACfflONUS FALCATUS Zacharias.

This excessively variable species occurs on the Isthmus in an

almost infuiite variety of forms. It is recorded from the following

locaUties: Stagnant stream mider old bridge, Old Panama, abundant;

Gatun Lake, enormous numbers; Mindi Reservoir, few; bayou of

French Canal, 2 miles south of Gatun, common.

BRACmONUS PATULUS Miiller.

Brachionus militaris Ehrenberg, Abh. Akad. Wisa., Berlin (for 1833), 1834,

p. 199.

A very small, but otherwise normal form occurs occasionally on

the Isthmus: Stagnant stream imder old bridge. Old Panama, few;

stagnant pool at Empire (4) , common ; back water of Rio Chagres at

Las Bocas del Gatun, few.

BRACmONUS PATULUS MACRACANTHUS (Daday).

Plate 17, fig. 1.

Noteus militaris macracanthus Daday, Zoologica, Heft 44, 1905, p. 119, pi. 7,

figs. 3-5.

This form is common in weedy ponds everywhere in the Canal

Zone. A peculiarity in the position of the lateral antennae deserves

notice; in the typical, short-spined form the antennae are on the inner

edge of the lateral spines, as figured by Cohn, while in macracanthus

they are on the spines, about one-third the length of the spine from
the j^sterior end, where there is a decided "knee." In Daday's
figure a projecting knob is shown, which is no doubt the antenna,

or rather, it is in the position of the antenna. The form macra-
canthus was found in collections from: Stagnant stream under old

bridge, Old Panama (probably Rio Alcorobo), common; slough in

savannas near pohce station on road to Old Panama, common;
Gatmi Lake, abundant; creek flowing into Camacho Reservoir (3),

common; Rio CocoH, above reservoir, few; stagnant pool at Empire
(4), abundant; Rio Grande (6), few; pond at Bohio (7), few- pond
at Miraflores (12), common.
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BRACHIONUS MIRABILIS Daday.

A single specimen in a collection from the railroad bridge over

water in Black Swamp (1).

PLATYIAS QUADRICORNIS (Ehrenberg),

Noteus quadricornis Ehrenberg, Abh. Akad. Wiss. Berlin (for 1831), 1832, p. 143.

The Isthmian form of this species has very long toes; the average

measurements of a considerable number of specimens from Wash-
ington are: Length of lorica Avithout anterior or posterior spines 225

fi, toes 37 fx; from Panama, lorica 217 //, toes 60 /i. In words, the

toes in the latter form are relatively nearly twice as long as in the

local form. There are no other important differences; the lorica in

the Panama specimens is less irregular in outUne, almost circular;

the posterior spines are similar, possibly a trifle longer, and the

points are identical ; the spines are very shghtly blmited at the extrem-

ity and end in a short, very fuie and needleUke point. The species

was found in the following collections: From railroad bridge over

water in Black Swamp (1), common; pool near railroad, between

Black Swamp and Gatun (2), few; pond at Miraflores (12), few.

KERATELLA STIPITATA (Ehrenberg).

Anuraea stipitata Ehrenberg, Infusionsth., 1838, p. 507, pi. 62, fig. 11.

As this species is common here at Washmgton, the Panama material

was gone over carefully in order to determine the distribution of the

two closely related species K. stipitata and K. cocJdearis. AM the

Isthmian specimens belong to K. stipitata; K. cochlearis was not

found at all. The latter has been repeatedly recorded from South

America; it would be interestmg to know whether it is really

found there or whether the not very conspicuous difference in the

dorsal pattern has been overlooked. The distribution of the two

species in North and South America is still an unsolved problem;

personal observations indicate that Washington is on the border

line of the respective territories, but the evidence is too fragmentary

to warrant any definite conclusion. With all due respect to Doctor

Zelinka, the re (?) discoverer of this species, the writer beheves, until

confronted with the "corpus dehcti" from the neighborhood of

Berlin, that Lauterborn was correct in his opinion, that Ehrenberg

drew the quadrata ( = aculeata)—tesselation in the cocJdearis—outline.

This is not inexpHcable, as Ehrenberg does not record K. cocTilearis

at all. Now, it is well known, through the work of later investigators,

that this species is to be found nearly everywhere in Germany, and the

supposition is not unreasonable that Ehrenberg, finding a KerateUa

( = Anurxa) with a median spine and a dorsal tesselation of some

sort, concluded without any careful examination that it was the, to

him, familiar quadrata pattern. In favor of this assumption is the
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fact that in a later paper ^ Ehrenberg figures under the name stipitata

what is evidently a typical cochlearis.

Keratella stipitata was found in collections from: Gatun Lake,
abundant; Brazos Brook Reservoir, collected in the middle, abund-
ant; creek flowing into Camacho Reservoir (3), few; Camacho Reser-

voir, conamon; stagnant pool at Empire (4), few; Rio Grande (6)

few; pond at Bohio (7), very abundant; Rio Grande Reservoir (5),

common; pond at Miraflores (12), conomon; the form without pos-

terior spine (tecta) in a bayou of the French Canal, 2 miles south of

Gatun, few.
KERATELLA QUADRATA (Muller).

Anuraea aculeata Ehrenberg, Abh. Akad. Wiss., Berlin (for 1831), 1832, p. 145.

In creek flowing into Camacho Reservoir (3) , few.

NOTHOLCA LONGISPINA (Kellicott).

A single specimen from a pond near Rio Chagres at Bohio (7).

ANURAEOPSIS FISSA (Gosse).

Anuraea Jissa Gosse, Ann. Mag. Nat. Hist., eer. 2, vol. 8, 1851, p. 202.

CaTabali (Gorgona) Reservoir, common; Rio Grande Reservoir (5),

few.
MYTILINA TRIGONA (Gosse).

Diplax trigona Gosse, Ann. Mag. Nat. Hist., ser. 2, vol. 8, 1851, p. 201.

A single specimen in a coUection from the raihoad bridge over

Black Swamp (1) ; stagnant pool at Empire (4), abundant.

MYTILINA VENTRALIS (Ehrenberg).

Salpina ventralis Ehrenberg, Abh. Akad. Wiss., BerHn (for 1831), 1832, p. 133

pi. 4, fig. 7.

This species appears to be rare on the Isthmus; only single speci-

mens were found, in the following collections: Pool between Black
Swamp and Gatun (2) ; Rio Grande Reservoir (5) ; Rio Grande (6)

;

Rio Trinidad, above Agua Clara (10).

EUCHLANIS DILATATA Ehrenberg.

From a slow stream in garden of Isthmian Canal Commission,

Empire, common; stagnant pool by the railroad, north of bridge over

Black Swamp, few; pool between Black Swamp and Gatun (2), few;

stagnant pool at Empire (4), common; Rio Grande (6), few; Rio

Trinidad, at Escoval (11), few; pond at Miraflores (12), common.

EUCHLANIS OROPHA Gosse.

From a creek flowing into Camacho Reservoir (3), common; Rio
Trinidad, at Escoval (11), few.

» Abh. Akad. Wiss., BerUn (for 1841), 1843, pp. 291-446, pis. 1-4.
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EUCHLANIS PLICATA Levander.

While this species is rather common iii the collections, all the

specimens are partly contracted, so that no satisfactory figm'e can be

given of it. From a pool between Black Swamp and Gatun (2),

common; stagnant pool at Empire (4), few; Rio Grande Reservoir

(5), common.
EUCHLANIS TRIQUETRA Ehrenberg.

It is not without hesitation that the Panamanian specimens are

listed under this name; the dorsal keel is absent, the two lateral

plates simply commg together at an approximately right angle.

However, the resemblance to E. triquetra is otherwise very close, and

considering the present unsatisfactory status of the genus, it seems

advisable to refer this form to triquetra until the limits of variation

in this genus are better known. It occurred in a collection from

the railroad bridge over Black Swamp (1), common; Rio Alcorobo,

under bridge on road from Panama to Old Panama, few.

DIPLEUCHLANIS PROPATULA (Gosse).

Isthmian specimens of this species resemble closely the form

figured by de Beauchamp from the Lofu River.^ In collection from

railroad bridge over Black Swamp (1), few; creek flowuig into Cama-

cho Reservoir (3), few; stagnant pool at Empire (4), common; Rio

Grande Reservoir (5), few; Rio Grande (6), few; pond at Miraflores,

back water of Rio Camitillo (12), common.

LECANE CREPIDA, new species.

Plate 22, figs. 4-7.

The body is paraUel-sided for one-half of its length and tapers

rapidly to the foot; it is strongly gibbous posteriorly and has a very

flexible lorica. The anterior dorsal margin is slightly convex, the

ventral a trifle concave; the anterior spines are stout and slightly

incurved. The dorsal plate is strongly convex and much smaller

than the ventral; its limits are rather ill-defined and the markings

are limited to two pairs of divergent, wavy ridges, begiiming near

the anterior margin. The ventral plate is moderately convex and

has two broken series of ridges extending the greater part of its

length; there is a well-marked transverse fold immediately in front

of the foot. As shown in the cross section of the body (fig. 8), there

are no lateral sulci; the section of the lorica connecting the dorsal

and ventral plates is very slightly concave and marked with three

ridges, one posterior, and a pah' inunediately in front of the lateral

antennae, which are just above the edge of the ventral plate. The

posterior segment merges without any definite anterior limit with

the body; ventrally it has a large, circular opening for the foot.

1 Bull. Soc. Zool. France, vol. 38, 1913, p. 184, fig. 2.
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The first foot joint is large and bulbous; it is at least possible that
this really corresponds to the posterior segment of the body in other
species of Lecane. The second foot joint is square and unusually
long; it projects for nearly its entire length beyond the lorica. The
toes are long, slender, and tapering, slightly curved at the base; the
claw is nearly one-third the length of the toe, conical and not curved.

Total length, 135 /«; length of lorica, 90 fx; width of anterior points,

inner edges, 52 //; length of dorsal plate, 75 //, width, 45 /i; width of

ventral plate, 60 /i; toe without claw, 30 /i, claw, 9 n; depth of body,
43 ,«.

Tyjpe.^Csit. No. 16578, U.S.N.M., from a stagnant pool at Empire
(4), where the species is common; it occurred also in a pool near the
railroad, between Black Swamp and Gatun (2), common; Gatun
Lake, among water plants near the railroad bridge, few; creek flowing

into Camacho Reservoir (3), abundant; Rio Grande Reservoir (5),

abundant; Rio Grande (6), few.

This is no doubt the animal recorded by Jeimings ^ and figured

under the name Distyla gissensis Eckstein, from specimens collected

in a swamp near the fish hatchery on South Bass Island in Lake Erie.

The original description does not fit L. crepida any better than it

does any other knowTi Lecane; it is doubtful whether Eckstein's

species is now identifiable.

Lecane crepida has but one close relative, L. ( = Cathypna) hastata

(Murray) ; the similarity is not, however, so close that there can be
any question of identity. Whether these two species represent a
primitive branch of the genus or a highly speciaUzed one is uncer-

tain; that they may have retained more of the ancestral characters

than any other known species is not improbable.

LECANE LUNA (Miiller).

Cathypna luna Gosse, Hudson and Gosse, Rotifera, 1886, vol. 2, p. 94, pi. 24, fig. 4.

From a pool near the railroad, between Black Swamp and Gatun
(2), common; creek flowing into Camacho. Reservoir (3), common;
stagnant pool at Empire (4), abundant.

LECANE PAPUANA (Murray).

Cathypna papuana Murray, Joiirn. Royal Micr. See, 1913, p. 551, pi. 22, fig. 2.

This species is widely distributed on the Isthmus, but usually in

small numbers: Gatun Lake, near railroad bridge, few; stagnant

pool at Empire (4), few; Rio Grande Reservoir (5), few; Rio Grande

(6), few; bayou of French Canal, about 2 miles south of Gatun,

abundant; Rio Trinidad, at Escoval (11), few; pond at Miraflores

(12), few.

1 Bull. U. S. Fish Comm., vol. 19, 1900, p. 91, pi. 20, figs. 33, 34.
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LECANE SIBINA, new species,

Plate 23, figs. 5-7.

The body is broadly ovate and its thickness more than two-thirds

of the mdth. The anterior margins are very nearly coincident and

slightly concave, with two lateral triangular projections, but without

true spines. The dorsal plate is very broad and ovate in outline;

while mthout any facetting whatever, it has two deep anterior,

diverging folds, the limits of a strongly convex lobe. At the sides of

this lobe the dorsal plate is concave, making it possible for the ante-

rior dorsal and ventral margins to meet and close the lorica when

the head is retracted. The ventral plate is shghtly narrower than

the dorsal, oval and without facetting; some inconspicuous trans-

verse folds are present near the posterior end; the anterior margin has

a very small median sinus. The lateral sulci are moderately deep

and do not reach the anterior margin; they are indicated by dotted

lines in figure 7. The posterior segment of the body is very large

and prominent, projecting quite a distance over the toes; it is notice-

ably emarginate at the outer angles of the coxal plates, which are

large and obtusely triangular. The first foot joint is minute, the

second short and broad. The toes are in dorsal view nearly parallel-

sided, a trifle narrowed immediately beyond the base and widest at

the beginning of the posterior third, where there are some obscure

annular constrictions. The claw is haK the length of the toe, un-

usually slender, conical, and very shghtly decurved. At its base there

is a small spine, separated from the claw by a deep notch.

Total length, 200 /*; length of lorica, 165 /x; length of dorsal plate,

130 /ji, width, 125 /x; width of anterior points, 78 /x; width of ventral

plate, 116 /x; length of toe without claw, 42 /x, claw, 20 /x; depth of

body, 93 /x.

Type.—Cat. No. 16582, from a stagnant pool at Empire. It is not

common.
This species has considerable resemblance to Lecane ungulata

(Gosse). The latter is not as thick at L. sihina, and the body is

relatively longer; its absolute dimensions are also considerably

greater and the anterior margins are not coincident, the dorsal being

nearly straight, while the ventral margin has a deep sinus.

LECANE UNGULATA (Gosse).

Caihypna ungulata Gosse, Joum. Royal Micr. Soc, 1887, p. 361, pi. 8, fig. 1.

A single specimen from a pool near the railroad, between Black

Swamp and Gatun (2).

LECANE CURVICORNIS (Murray).

Caihypna curvicornisMvRRAY, Joum. Royal Micr. Soc, 1913, p. 346, pi. 14, fig. 22.

? Cathypna nitida Murray, Joum. Royal Micr. Soc, 1913, p. 347, pi. 14, fig. 24.

Cathypna lofuana Murray, Joum. Royal Micr. Soc, 1913, p. 551, pi. 22, fig. 1.

Apparently these three names designate one and the same species.

A specimen labeled Cathypna curvicomis was given me by Mr. Murray;
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while this does show a smooth lorica and is without the three indenta-

tions of the posterior body segment, these characteristics occur

frequently among Isthmian specimens which are undoubtedly speci-

fically identical with Mr. Murray's 0. curvicornis. The dorsal facet-

ting figured for 0. nitida is nearly always present; the posterior

indentations of C. lofuana are less frequent, but occur in otherwise

typical specimens, as does also the partly retracted anterior margin

of this species.

Tlie most distinctive pecuHarities of Lecane curvicornis are best

seen in a lateral view, compare plate 17, figure 3. The ventral plate

is divided by a transverse fold, in front of which it is very deep and

convex; the posterior section is nearly flat and correspondingly

shallow. The toes have a short, sharp double curvature at the base;

the posterior portion is slightly decurved. The spines at the base

of the claw are at an angle of about 45 degrees with the body, so that

a slight displacement makes them invisible, especially as they are

very small and indistinct.

LECANE LEONTINA (Turner).

Canihypna leontina Turner, Bull. Denison Univ., vol. 6, 1892, p. 61, pi. 1, fig. 12.

In Black Swamp, near the railroad bridge (1), few; stagnant pool

north of the raihoad bridge over Black Swamp, few; pool near the

railroad, between Black Swamp and Gatun (2), common; sluggish

stream in savannas between Panama and Old Panama, rare; creek

flowing into Camacho Reservou' (3), common; Rio CocoU, above

lake, rare; stagnant pool at Empire (4), abundant; pond east of

canal at Empire (8), few.

LECANE NANA (Murray),

Cathypna nana Murray, Joum. Royal Micr. Soc, 1913, p. 353, pi. 14, fig. 29.

From a pool near the railroad, between Black Swamp and Gatun,

abundant.
LECANE PLOENENSIS (Voigt).

Distyla ploenensis Voigt, Zool. Anz., vol. 25, 1902, p. 679.

Cathypna affinis Murray, Joum. Royal Micr. Soc, 1913, p. 346.

A small variety of this species, about two-thirds the usual size,

with rather indistinct markings, occurs on the Isthmus. My speci-

mens were identified by Mr. Murray as identical with the animal he

found at Rio de Janeiro. It was found in the following collections:

Slow stream in tlie garden of the Isthmian Canal Commission, Empire,

rare; pool near the railroad, between Black Swamp and Gatun (2),

rare; creek flovvdng into Camacho Reservoir (3), few; stagnant pool

at Emphe (4), few; pond east of canal at Empire (8), rare; Rio

Trinidad, about a mile from mouth (9), rare.
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LECANE LUDWIGII (Eckstein).

Distyla ludwigii Eckstein, Zeitschr. Wiss. Zool., vol. 39, 1883, p. 393 pi 26
fig. 37.

From a creek flowing into Camacho Reservoii' (3), few; pond east
of canal at Empire (8), few; Rio Trinidad, at Escoval (11), rare.

LECANE MARSm, new species.

Plate 18, figs. 1-3.

The outline of tlie lorica is a bluntly pointed oval; the anterior
margins of the dorsal and ventral plates are coincident and sHghtly
excavate. The anterior spines are long, slender, and slightly taper-

ing; the point is curved back as a conspicuous hook, in lateral view
nearly semicircular. The dorsal plate is ovate and unusually narrow
at the posterior end; its markings are quite reg-ular and prominent.
The ventral plate is narrower than the dorsal and of approximately
the same outline; the lateral sulci are deep. The posterior segment
of the body is rougiily triangular in outline, slightly narrowed at the

base of the rounded posterior lobe, which curves downward; on
the dorsal side there are two parallel, transverse ridges on each side of

the median line. The fu-st foot joint is barely distinguishable and the

second, movable joint is smaller than usual. At the sides of the

foot joints there are two semickcular rounded plates, free posteri-

orly and shghtly movable. These plates, for which the term coxal

plates is used in this paper, are present in aU the species of the genera
Lecane and Monostyla, even when no other trace of the lorica re-

mains; in some cases they are produced into posterior spines. The
toes of L. marshi are faiiiy long, straight and parallel-sided, ending
in bluntly conical points without any claw. The body is of a little

more than average depth.

Total length, 173 f.i; length of lorica, 138 pt; width of anterior edge
over spines, 54 fx; height of hook, 9 pt; length of dorsal plate, 114 pt,

width, 84 p; width of ventral plate, 76 //; length of toes, 45 p; depth
of body, 60 p.

Type.—Cat. No. 16571, U.S.N.M., from a stagnant pool at Empire

(4); it is apparently not common. It has been named for Dr. C.

Dwight Marsh, of Washington City.

LECANE ERCODES, new species.

Plate 18, figs. 4-6.

The lorica is oval in outline, ending posteriorly in a blunt, rounded
lobe; the anterior dorsal and ventral edges are coincident. The
dorsal plate is oval and truncate posteriorly; its markings are promi-

nent and, with the exception of the first row, fairly regular. The
ventral plate is slightly narrower than the dorsal and marked with
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longitudinal folds as shown in the figure. The anterior margin of the

lorica is deeply excavate and produced into two long, stout anterior

spines, slightly incurved and upcurved. The posterior segment of the

body is broadly triangular, ending in a rounded lobe, slight^ narrowed
at the base and decurved; on the dorsal side there are two parallel,

transyei-se ridges on each side of the median line. The first foot

joint reaches down on the movable joint as a pointed lobe; the coxal

plates are broad and rounded. The toes are fairly long, straight, and
parallel-sided, ending in bluntly conical points without any claw.

The body is of average depth.

Total length, 165 pt; length of lorica, 135 //; width of anterior edge
inside of spines, 48 /i; length of dorsal plate, 110 /<, width, 81 //; width
of ventral plate, 75 fi; length of toes, 42 /i; depth of body, 48 fx.

Type.—C&i. No. 16572, U.S.N.M., collected in a pool between
Black Swamp and Gatun (2); only two specimens were found in the

collection.

This species is closely related to Lecane marshi; it is noticeably

broader posteriorly and the depth of the body is less; the anterior

spines are, however, sufficient to distmguish the two. With Lecane
stokesii, L. ludwigii, and L. ohioensis they form the most closely related

group within the genus, differing principally in the form of the posterior

segment of the body; the lorica is very firm in all of these species and
the dorsal pattern differs only in the first row of markings.

LECANE FLEXILIS (Gosse).

Plate 19, figs. 1-3.

Distyla flexilis Gosse, Hudson and Gosse, Rotifera, 1886, vol. 2, p. 97, pi. 24,

fig. 7.

? Distyla lipara Gosse, Journ. Royal Micr. Soc, 1887, p. 867, pi. 15, fig. 16

? Cathypna brevis Murray, Journ. Royal Mcr. Soc, 1913, p. 555, pi. 22, fig. 8.

The lorica is very nearly circular; the small posterior segment is

almost covered by the dorsal plate of the lorica and the anterior mar-
gins are coincident. The dorsal plate is subcircular and its anterior

margin convex with two short, very stout, slightly incurving frontal

spines. The markings of the dorsal plate are very prominent and of

an unusual pattern; there are four transverse rows of ridges, the first

row broken, the other three fairly regular with 7, 8, and 7 ridges

respectively. The ventral plate is considerably narrower than the

dorsal and quite flexible, with ill-defined lateral edges; the markings
are constant in front, becoming more variable toward the foot. The
posterior segment of the body is rounded and projects but little

beyond the dorsal plate; the coxal plates are nearly semicircular.

The first foot jouit is elongate-oval and the movable joint broad and
rhomboid. The toes are short, with a well marked, recurved claw;

their inner edges are straight, while the outer edge has a double curve,
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SO that the toe is a trifle broader in the middle than just beyond the

base. From the middle the toe tapers gently to the claw; in lateral

view it is slightly decurved and taperuig; there is a minute, but dis-

tinct spine projectuig dorsally over the claw. The depth of the body

is greater than that of any other described species of the genus; the

lateral sulci are almost obliterated in retraction; on account of the

flexibility of the membrane connectmg the dorsal and ventral plates,

its appearance is very variable.

Total length, 96 /x; length of lorica, 76 ji; length of dorsal plate,

72 n, width, 66 //; width of ventral plate, 50 n; anterior spmes 55 fx;

toes without claw 19 ix, claw, 4 //; depth of body, 50 /i.

While the contracted animal does not resemble Gosse's figure very-

much, the agreement is in the extended condition so strikmg that

there can be no doubt of the identification. When fully extended and

swimmmg, the length is veiy nearly twice as great, the body is slender

and flattened dorso-ventrally and the dorsal markings become much

more prominent. While Gosse's figure of the toes is not correct, the

same may be said of the majority of the species of this genus, with

which he had occasion to deal.

Lecane flexilis is widely distributed; in the Panama collections it

was found in a creek flowing into Camacho Reservou- (3), common;

stagnant pool at Empire (4), common. Mr. Rousselet has sent me

specimens collected by Mr. Murray in Brazil; it is found here at Wash-

ington and in great abundance in collections from Loch Raven, near

Baltimore, Maryland, also ui material from the Bureau of Fisheries

station at San Marcos, Texas; I have found it in Sphagnum sent me

from various localities in England by Mr. David Bryce.

Cathypna hrevis Miu-ray shows considerable resemblance to tliis

species; if the toes are correctly described it is, however, a good

species,
LECANE ARCULA, new species.

Plate 19, figs. 4-6.

Cathypna aculeata Murray, Journ. Royal Micr. Soc, 1913, p. 350, pi. 14, fig. 28;

not Distyla aculeata Jakubski.

The general form of the lorica is ovate and but little longer than

broad; the body is unusually thick. The dorsal and ventral anterior

margins of the lorica are both straight and nearly coincident; they are

produced laterally into two small, pointed spines, which are broad at

the base and directed sHghtly upward and outward. The dorsal plate

of the lorica is ovate and rounded posteriorly; it is strongly gibbous

and projects over the posterior segment of the body so far that it

nearly conceals it in a dorsal view. The dorsal markings are rather

faint; there are the usual four transvei*se rows of ridges, which are

fairly regular. The exact pattern can perhaps better be understood

from the figure than from any description. These ridges do not form
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true facets in any of the species of the genera Lecane and Monostyla;

some species do have facets, but the limitmg lines do not project as

ridges above the surface of the lorica. The majority of the species

having prominent ridges on the dorsal plate change their form con-

siderably in retraction; the species with true facets or without any
dorsal markings do not as a rule change much. This does not refer

to the virtually illoricate species, all moss-dwellers, which do not

assume any fixed, recurring outline in retraction. The ventral plate

of Lecane arcula is of nearly the same outline as the dorsal and of equal

width; it has rather conspicuous markings. The posterior segment
of the body is prominent, but nearly covered by the dorsal plate.

The first, immovable foot joint is nearly parallel-sided and pointed

posteriorly, where it reaches down over the movable second foot joint;

tliis is quite broad at the base and suddenly narrowed immediately

behind the lorica. The toes are short, rather slender, and in dorsal

view parallel-sided; in lateral view they are broad at the base and
taper rapidly. The claw is of moderate length, very slender and
recurved.

Total length, 96 p.] length of lorica, including spines, 68 //; length

of dorsal plate, including spines, 63 jj., width, 55 n; \vidth over ante-

rior spines, 47 fx; length of spines, 5 fi; length of toes without claw,

18 in, claw, 5 fi; depth of body, 45 /x.

Type.—Cat. No. 16573, U.S.N.M. It was taken from a stagnant

pool at Empire (4), where it was very abundant; it is common and
widely distributed on the Isthmus: Pool between Black Swamp and
Gatun (2); creek flowing into Camacho Reservoir (3); Rio Grande,

(6); Rio Trinidad, 1 mile from mouth (9), and above Agua Clara (10),

also at Escoval (11).

Murray identifies tliis species with Distyla aculeata Jakubski.

Wliile there is no doubt a certain general similarity, it does not extend
to details; Jakubsld's animal is more elongate and widest in front,

the body is very thin and the dorsal plate smooth, the anterior spines

measure 14 //, while in the South American species they are only 5 //

long. The conclusion that the two are different species is therefore

unavoidable.
LECANE COMPTA, new species.

Plate 20, figs. 1-3.

Cathypna flexilis ? Murray, Journ. Royal Micr. Soc, 1913, p. 351, pi. 14, fig. 27;

not Distyla flexilis Gosse.

The general form of the body is a slightly elongate oval; the ante-

rior margins of the dorsal and ventral plates are straight and coinci-

dent, the anterior spines minute. The depth of the body is moderate
and the entire lorica very flexible. The doreal plate is oval, trun-

cate in front and narrow posteriorly; the dorsal markings are

prominent, but in the three anterior rows only the median fields are
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regular. The ventral plate is slightly narrower than the dorsal and
has prominent markings of the pattern shown in figure 1. The pos-
terior segment is large and bluntly pointed; the coxal plates are
small and semicircular. The fii-st foot joint is well marked; the
movable joint is large and subsquare. The moderately long toes are
parallel-sided, slightly decurved and taper abruptly to a fine point,

but there is no true claw.

Total length, 115 /i; length of lorica, 80 /«; length of dorsal plate

70 1^, width, 60 /x; width of ventral plate 56 //; width of anterior
spines, 54 pt; width of anterior edge of dorsal plate 45 //; length of

toes, 30 jj.; depth of body, 45 /x.

Type.—Cat. No. 16575, U.S.N.M., from a stagnant pool at Empu-e
(4), where the species is abundant; common in a pool between Black
Swamp and Gatun (2) and in Rio Trinidad, above Agua Clara (10).

Murray identifies this animal with some misgivings with Distyla

fiexilis Gosse. His figure seems to have been drawn from an abnor-
mal (dried ?) specimen, at least none of the numerous specimens in the
Panama collections resembles it very much.

LECANE PUSILLA, new species.

Plate 20, figs. 4-6.

The body of this small species is but little longer than broad and
very thick; the anterior margin of the dorsal plate projects beyond
the ventral plate. Both are straight; they do not meet even in com-
plete retraction, but leave the lorica widely open in front; no spines are
present at the antero-lateral angles of the lorica. The dorsal plate is

nearly circular; the markings are of an unusual pattern, as one pair
of ridges overlap from the second to the thu'd row. The ventral plate
is parallel-sided in its anterior half and rounded posteriorly; only the
central markings are conspicuous. The lateral sulci are deep. The
rounded posterior segment projects considerably beyond the dorsal
plate; the coxal plates are of moderate size and semicircular. The
first foot joint is barely distingusihable, wliile the second is unusually
large. The toes are short and nearly straight with a slender, re-

curved claw, which is occasionally directed slightly outward, as
shown in fig. 4; usually they are in the axis of the toe. (See fig. 6.)

Total length, 75 //; length of lorica, 60 //; length of dorsal plate,

54 IX, width, 52 [x; width of anterior edge, 38 [x; width of ventral plate,

45 IX, anterior edge, 50 /i; length of toes without claw, 15 /i, claw, 5 fx;

depth of body, 40 [x.

_

Type.—C&t. No. 16574, U.S.N.M., is from a stagnant pool at Em-
pire (4), where it is common; also in Rio Grande (6).

This species is closely related to Lecane nana (Murray); it differs

mainly in having fairly strong markings on the lorica, while L. nana
is smooth; in the latter the toe is without any claw.
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LECANE AEGANEA, new species.

Plate 21, figs. 1-3.

The body is moderately elongate-oval and not very thick; the ante-

rior dorsal margin is shghtly convex and the ventral margin straight;

they do not meet when the head is retracted, but leave the lorica

partly open; no anterior spines are present. The dorsal plate is oval

and rounded posteriorly; the markings are fairly regular and not

very conspicuous. The ventral plate is larger than the dorsal and

projects beyond it, except in front; its markings are prominent, espe-

cially on the posterior half. The lateral sulci are not very deep and

the enthe lorica quite flexible. The posterior segment of the body is

inconspicuous; the coxal plates are very small and semicircular.

The first foot joint is veiy long, but almost obHterated near the mid-

dle; the second joint is large and has a sharp constriction immedi-

ately in front of the toes, which are moderately long, slender, and

nearly straight, and end in a very long, shghtly recurved and delicate

claw.

Total length, 110 fx; length of lorica, 76 /j.; length of dorsal plate,

70 jn, width 56, /x, mdth of anterior edge, 42 ji; Avidth of ventral plate,

60 /I, anterior edge, 50 jn; toes without claw, 24 //, claw, 10 /n; depth

of body, 36 /z.

Type.—Cat. No. 16577, U.S.N.M., is from a pool near the railroad,

between Black Swamp and Gatun (2); it is not common.

LECANE DORYSSA, new species.

Plate 21, figs. 4-6.

The body is but Httle longer than broad and excessively thick and
clumsy. While the outUnes are wavy and somewhat indefinite, the

lorica is nevertheless quite firm and may perhaps best be described

as leathery. The anterior dorsal margin is shghtly convex and

sinuate, as the dorsal ridges reach to the edge; the ventral edge is

almost straight and there are no frontal spines. The dorsal plate is

nearly circular, shghtly truncate posteriorly, and is very deeply

marked; the anterior row of ridges is somewhat irregular, while the

second row is entirely broken up with the exception o*f the median

field ; the two posterior rows are regular. The ventral plate is shghtly

narrower than the dorsal and nearly parallel-sided in its entire length,

but narrows abruptly to the posterior segment. The ventral mark-

ings are very prominent, especially so on the median field, which in

outhne approximates a reversed shield. The lateral sulci are shallow

and much wrinkled. The posterior segment is large and projects

considerably beyond the dorsal plate ; the coxal plates are large and

rounded. The first foot joint is prominent, much constricted near
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the middle, and reaches down on the second joint as a broad lobe

with a blunt pomt. The second joint is subsquare and very large;

it projects beyond the lorica for more than two-thirds of its length.

The toes are short and sHghtly compressed; the claw is nearly as

long as the toe, very slender and straight.

Total length, 106 ft; length of lorica, 70 p.; length of dorsal plate,

58 //, width, 60 //, width of anterior margin, 52 /'.; width of ventral

plate, 58 ft, width of anterior margin, 56 /x; length of toe without

claw, 17 p., claw, 13 /«; depth of body, 45 /i.

Type.—C&t. No. 16576, U.S.N.M., is from a pool near the raihoad

between Black Swamp and Gatun (2); it is not common.

The nearest relative of this species is L. Jiornemanni, which rivals

it in thiclmess of body and also resembles it in general appearance.

The lorica of L. Jiornemanni has deeper wrinkles of a different pat-

tern ; the toes are quite different, and the pecuhar coxal plates, ending

in points close to the foot, also distinguish it from L. doryssa.

LECANE HORNEMANNI (Ehrenberg).

Cathypna hornemanni Murray, Journ. Royal Micr. Soc, 1913, p. 349, pi. 14,

fig. 26.

From a pool near the railroad, between Black Swamp and Gatun

(2), few; from water plants near railroad bridge, Gatun Lake, com-

mon; creek flowing mto Camacho Reservoir (3), few; Rio Grande

Reservoir (5), abundant; Rio Grande (6), few; Rio Trinidad, above

Agua Clara (10), few.

LECANE TENUISETA, new species.

.Plate 22, figs. 1-3.

The outhne of the body is a shghtly elongate oval; the anterior

margins are parallel and usually a trifle convex in the median haK of

then- width ; they leave the lorica partly open in retraction, as they

do not quite meet. The body is fairly tliick. The dorsal plate is

oval, rounded posteriorly, and without markings; it is strongly

gibbous and bends down considerably even in front. The ventral

plate is of the same width as the dorsal and similar outline; its mark-

ings consist of a few ridges, shown in figure 1, The lateral sulci are

very shallow. The posterior segment of the body is broad and

rounded and projects considerably beyond the dorsal plate; the

coxal plates are large and semicircular. The first foot joint is

narrow and parallel-sided, and reaches down on the second joint as a

bluntly pomted lobe. The second joint is broad, rounded anteriorly,

and constricted immediately in front of the toes, which are slender,

slightly compressed, and rather short. The claw is more than two-

thirds the length of the toe, very slender, recurved and outcurved.

The lorica is membranous and very flexible.
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Total length, 106 pt, length of lorica, 73 fi; width, 56 n, length of

dorsal plate, 64 /i, width of anterior edge, 45 /i; width of anterior

edge of ventral plate, 52 fx, length of toe without claw, 20 pi, claw, 13 /i.

Isthmian specimens are from a creek flowing into Camacho Reser-

voir (3), where the species is common.

Type.-^Sit. No. 16579, U.S.N.M., from Kenilworth, District of

Columbia, where the species occurs in Sphagnum. It is found also

in material collected near the Bureau of Fisheries station at San

Marcos, Texas. As the Washington specimens are better preserved,

the description and measurements are taken from these. Isthmian

specimens are considerably smaller, but do not otherwise differ

materially.

This species bears considerable resemblance to L. aeganea; the

difference in the toes and the markings of the lorica are sufficient to

distinguish the two.

LECANE AMORPHA, new species.

Plate 23, figs. 1 and 2.

This species is virtually illoricate and on account of the great

flexibility of the integument the contracted animals vary very much

in appearance. The body is unusually elongate and nearly parallel-

sided; the anterior margin is the irregularly puckered edge resulting

from the inversion of the head. The posterior half of the body

shows rudimentary lateral sulci. The posterior segment of the body

is normally developed, broad and rounded; the coxal plates are large

and semicircular. The first foot joint is narrow and parallel-sided,

the second subsquare, shghtly wider posteriorly. The toes are short,

straight, and slender; the claw is nearly as long as the toe, slender,

tapering, obtusely pointed, and shghtly recurved.

Total length, 105 //; length of body, 80 /i, width, 40 //; length of

toes without claw, 14 n, claw, 10 pt; depth of body, 30 pt. These

measurements are only average ; owing to the flexibiUty of the integ-

ument any number of different measurements may be obtained.

Type.—Csit. No. 16580, U.S.N.M., from Rio Trinidad at Escoval

(11), in weeds along shore, where it is common. It is also found

here at Washington in Sphagnum from Kenilworth.

LECANE ELEGANS, new species.

Plate 23, figs. 3 and 4.

The body is elongate, slender, and paraUel-sided; the dorsal plate

is very flexible, the ventral much less so. The anterior margin of the

ventral plate is nearly straight and of fairly constant form; the dorsal

margin is irregularly puckered by the inversion of the head. The

dorsal plate is strongly convex, nearly semicircular in cross section.

Lateral sulci are barely indicated on the posterior third of the body;
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the ventral plate may be said to be joined directly to the dor&al; it

has prominent longitudinal ridges. The posterior segment of the

body is very large and unusually prominent; it may be considered as

beginning near the middle of the ventral plate and is, seen from the

ventral side, ovate, broadest posteriorly. Coxal plates are not pres-

ent. The first foot joint is extremely long, tapering posteriorly to

half its anterior width; the elongate second joint is parallel-sided and
strictly terminal. The toes are very long, slender, and slightly

recurved in the posterior third. The claw is nearly half as long as

the toe, strongly outcurved and slightly recurved; at the base of the

claw there is a conspicuous, laterally directed spine.

Total length, 170 pt; length of body, 108 /(, width, 45 /r, toe without

claw, 36 fi, claw, 15 fi; depth of body, 48 /a.

Type.—Csit. No. 16581, U.S.N.M., from Rio Grande Reservoir (5);

but few specimens were collected.

MONOSTYLA CORNUTA (MUller).

Monostyla robusta Murray, Journ. Royal Micr. Soc, 1913, p. 557, pi. 23, fig. 21.

Murray considere this species different from Trichoda cornuta

Muller, as it has a shorter toe and a nearly straight anterior margin.

It is quite true that the toe is a trifle shorter than in Miiller's figure,

but the specimens studied by Mr. Murray were not fully contracted,

and so did not show the lunate anterior margin, which is normally as

deep as in Monostyla lunaris. There can be no doubt about the iden-

tity of this form and the one figured by Ehrenberg as Monostyla cor-

nuta. That Ehrenberg's identification was incorrect is quite possible;

as there is no positive proof that he was in error, he is entitled to the

benefit of the doubt. M. cornuta has been repeatedly ruled out
because MiiUer figures the claw as double; as a matter of fact, a
careful examination of large amounts of material of both species

demonstrates that the claw is really double in both species, although
the two parts are very rarely separated in M. lunaris and seldom in

M. cornuta.

In the Isthmian material two forms of this species occur; one which
may be called the normal measures: Length of body 126 /t, of toe 42

fx, of claw 9 IX, and a diminutive form with a relatively much longer

claw, which measures: Length of body 85 ji, of toe 23 /«, of claw 9 [x.

The normal form occurs: In a pool near the railroad, between
Black Swamp and Gatun (2), few; creek flowing into Camacho Res-
ervoir (3), abundant; stagnant pool at EmjDire (4), common; Rio
Grande Reservoir (5), abundant; Rio Grande (6), few; pond east of

canal at Empire (8), few; Rio Trinidad, about 1 mile from mouth
(9), common; above Agua Clara (10), common; at Escoval (11), a
single specimen. The long-clawed form was found in Rio Grande
Reservoir (5), common.

34843°—PiocN.M.vol.47—14 35
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MONOSTYLA LUNARIS Ehrenberg.

This supposedly cosmopolitan species is, strange to say, rare in the

Isthmian collections; a single specimen from a creek flowuig into

Camacho Reservoir (3) and two from Rio Grande Reservoir (5) is the

total number of observed specimens. This contrasts strongly with

the remarkable abundance of other species of the genus, as well as

of Lecane.
MONOSTYLA VIRGA, new species.

Plate 24, figs. 1-3.

The body is ovate and strongly gibbous posteriorly. The anterior

margins are nearly coincident; the anterior sinus of the dorsal plate

is not quite as deep as that of the ventral, and at the bottom it has a

short straight line, while the ventral sinus is rounded; both have

their sides slightly convex; anterior spines are not present. The dor-

sal plate is oval and but little longer than broad; the anterior margin

is considerably narrower than that of the ventral plate. The outline

of the ventral plate is nearly the same as that of the dorsal; it is

shghtly narrower and somewhat angular posteriorly, with a conspic-

uous transverse fold. The lateral sulci are deep, as indicated by a

faint line in figure 3 ; the lorica is not tesselate. The posterior seg-

ment of the body is small and rounded; it projects but little beyond

the lorica. The coxal plates are small and obtusely triangular. The

first foot joint is pyriform, the second large and rounded. The toe is

long, parallel-sided, fairly stout and shghtly decurved; it has two

obscure annular constrictions. The claw is short and stout; it is

distinctly double, although the two parts are only rarely separated.

Total length, 138 /i; length of lorica, 84 /i; width of anterior edge

of dorsal plate, 32 fx, of ventral plate, 42 n; length of dorsal plate,

78 }i, width, 72 pt; %vidth of ventral plate, 66 jul; length of toe without

claw, 48 /I, claw, 6 jx; depth of body, 45 //.

Type.—Cat. No. 16584, U.S.N.M., from Rio Grande Reservoir (5),

where the species is abundant. The species occurs also in a pool

between Black Swamp and Gatun (2), few; pond at Bohio (7), few;

pond east of Empire (8), few; Rio Trinidad, above Agua Clara (10),

few; at Escoval (11), few.

This species has considerable resemblance to Monostyla crenata and

was at first supposed to be a small variety of the latter; this, as it

proved later, erroneous assumption is the basis of the record in the

original description ^ of M. crenata as common in Isthmian collections.

The lateral view of M. virga shows at once that it is a different species.

In M. crenata the lorica is widely open in front, when the head is

completely retracted

.

1 Proc. U. P. Nat. Mus., vol. 46, 1913, p. 399.
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MONOSTYLA PYRIFORMIS Daday.

Monostyla truncata Murray, Joum. Royal Micr. Soc, 1913, p. 358, pi. 15, fig. 38.

Partly contracted specimens agree perfectly with Daday's figure,

whUe the fully contracted material corresponds with Murray's.

The name given by Daday is used here, in preference to Turner's;

while the possibility that they may be the same species is not excluded,
positive evidence is lacking. M. truncata Turner is here listed as a
probable synonym of M. closterocerca Schmarda. It seems to the
writer madvisable to simply "use up" the names given in the past
without sufiicient description to enable one to form any defhiite

opinion as to the identity of the animal actually before the original

observer, as such "resurrections of the dead" tend to befog the
question of distribution. If we use Turner's name for this South
American species, it wiU of course figure in all lists as being common
to both North and South America. That such is reaUy the case is

very doubtful; M. pyriformis was described by Daday from Para-
guay, Murray found it in Brazil, and it is not rare on the Isthmus.
Taken together, this indicates that the species is common and widely
distributed in South America. To give it an " all-American " dis-

tribution merely on the strength of Turner's unrecognizable figure is

unwarranted and misleading in the face of an abundance of pre-

sumptive evidence that the species of the genera Lecane and Mono-
styla usually have a rather circumscribed distribution.

This species occui-s : In a pool near the railroad, between Black
Swamp and Gatun (2), few; creek flowing into Camacho Reservoir

(3), few; stagnant pool at Empire (4), few; Rio Grande Reservoir

(5), common; Rio Grande (6), rare; Rio Trinidad, about 1 mUe
from mouth (9), rare; above Agua Clara (10), rare.

MONOSTYLA BULLA Gosse.

In a pool near the railroad, between Black Swamp and Gatun (2),

common; sluggish stream in savannas between Panama and Old
Panama, few; Gatun Lake, few; creek flowing into Camacho Reser-
voir (3), abundant; Rio Cocoli, above lake, few; stagnant pool at
Empire (4), abundant; Rio Grande Resei-voir (5), common; Rio
Grande (6), few; pond east of Canal at Empire (8), few; Rio Trinidad,

above Agua Clara (10), abundant.

MONOSTYLA QUADRIDENTATA Ehrenberg.

This species was found only in the following collections : Stagnant
pool at Empire (4), common; Rio Grande Reservoir (5), few; Rio
Trinidad, above Agua Clara (10), few.
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MONOSTYLA CLOSTEROCERCA Schmarda.

Monostyla closterocerca Murray, Journ. Royal Micr. Soc, 1913, p. 357, pi. 15,

fig. 39.

? Monostyla tmncata Turner, Bull. Denison Uiiiv., vol. 6, 1892, p. 62, pi. 1,

fig. 11.

From a pool near tlie railroad, between Black Swamp and Gatun

(2), common; creek flowing into Camacho Reservoir (3), common;

Rio Grande Reservoir (5), few; Rio Trinidad, above Agua Clara

(10), few; at Escoval (11), few.

This species does not have the fusiform toe figured by Schmarda

and Murray; the toe is parallel-sided for about half its length and

from there tapers rapidly to a long, slender point.

MONOSTYLA HAMATA Stokes.

In collection from a creek flowing into Camacho Reservoir (3),

common; stagnant pool at Empire (4), common; Rio Grande

Reservoir (5), few; Rio Trinidad, above Agua Clara (10), common;

at Escoval (11), few.

MONOSTYLA DECIPIENS Murray.

In a pool near the railroad between Black Swamp and Gatun (2),

few; creek flowing into Camacho Reservoir (3), rare; Rio Grande

Reservoir (5), few.
MONOSTYLA FURCATA Murray.

Abundant in a pool near the railroad, between Black Swamp and

Gatun (2); creek flowing into Camacho Reservoir (3), rare; stag-

nant pool at Empire (4), abundant; Rio Grande (6), rare; Rio

Trinidad, about 1 mile from mouth (9), few; above Agua Clara (10),

few; at Escoval (11), few.

MONOSTYLA OBTUSA Murray.

Among water plants near the railroad bridge, Gatun Lake, rare;

stagnant pool at Empire (4), common; Rio Grande Reservoir (5),

common; Rio Trinidad, above Agua Clara (10), few.

MONOSTYLA RUGOSA, new species.

Plate 24, figs. 4-6.

The ovate body is short, very broad, and excessively thick. The

anterior margins of the lorica are nearly straight and almost coin-

cident; there are no anterior spines. The broadly ovate dorsal plate

is shghtly truncate posteriorly; the width is greater than the length

and its anterior margin is narrower than that of the ventral plate.

The dorsal markings are very deep and the fields of the two anterior

rows irregular, while the third and fourth row are fairly regular.
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The ventral plate is subsquare and much narrower than the dorsal.

As it is very flexible, the lateral margins are undulate and not very-

distinct. The wrinklmg of the median portion of the ventral plate

is constant and of the pattern shown in figure 4. The lateral sulci

are indistinct and shallow. The posterior segment of the body is

very short and broad; it is almost concealed by the dorsal plate.

The coxal plates are large and semicircular. The fii-st foot joint is

very small and parallel-sided, the second also rather small. The toe

is of moderate length and has a long, double claw, the two parts of

which are rarely separated.

Total length, 84/t; length of lorica, 57/i; length of dorsal plate,

54/(; width 62/z; width of ventral plate, 56^; anterior edge of dorsal

plate, 34ju, of ventral plate, 45/i; length of toe without claw, 21 in;

claw, 6fi; depth of body, 42//.

Type.—C&t. No. 16583, U.S.N.M., from Rio Grande Reservoir (5),

where the species is abundant. It also occurs in the following col-

lections: Pool near the railroad, between Black Swamp and Gatun

(2), common; Rio Grande (6), few; Rio Trinidad, above Agua
Clara (10), few.

MONOSTYLA BIFURCA Bryce.

From a creek flowing into Camacho Reservoir (3), common.

LEPADELLA PATELLA (Muller).

Metopidia emarginata Hudson and Gosse, Rotifera, Suppl., 1889, p. 46, pi. 34,

fig. 6.

While recorded only from Rio Trinidad, at Escoval (11), it is

quite probable that many specimens have been overlooked, as the

collections nearly all contained a considerable amount of floccose,

diatoms, desmids, etc.

LEPADELLA SOLIDUS (Gosse).

Metopidia solidus Gosse, Ann. Mag. Nat. Hist., ser. 2, vol. 8, 1851, p. 201.

In a creek flowing into Camacho Reservoir (3), common; Rio

Trinidad, above Agua Clara (10), rare.

LEPADELLA TRIPTERA Ehrenberg.

From Rio Grande Reservoh (5), common; Rio Grande (6), few.

LEPADELLA IMBRICATA, new species.

Plate 16, figs. 3-5.

The body is subovate, a little broader anteriorly. The lorica is

strongly gibbous with a very faint dorsal ridge; the ventral plate

also has a faint ridge, which only extends for about two-thirds of

its length. Two shallow longitudinal depressions extend the length
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of the body, half way between the dorsal ridge and the lateral mar-
gins of the lorica. The ventral plate has an indistinct groove on
each side, close to the lateral margin, as shown in the cross section

of the body, figure 5. The anterior dorsal margin is straight, the

ventral has a deep, V-shaped sinus. The foot opening is long, nar-

row, and nearly parallel sided. The foot is long and slender; it has
four joints, the posterior being nearly as long as the thi-ee anterior

joints. The toes are straight, excessively long, and taper gradually
to acute points.

Total length, 128 pt; length of lorica, 86 /i, width, 54 /«; depth, 39 ji;

width of anterior sinus, 29 /x, depth, 18 ^; length of foot opening,

25 fjL, width, 15 ft; length of foot, 39 /i, of last joint, 15 fx; length of

toes, 27 pL.

Type.—Csit. No. 16586, U.S.N.M., from Kenilworth, District of

Columbia, where the species occurs in weedy ponds, not very com-
mon. Isthmian specimens are from a stagnant pool at Empire (4),

few; Rio Trinidad, at Escoval (11), few.

LEPADELLA CYRTOPUS, new species.

Plate 16, figs. 6-8.

The body is broadly oval and evenly rounded dorsally; the ventral

plate has near each lateral edge a very shallow longitudinal depres-

sion. The anterior dorsal margin is nearly straight; the ventral

plate has a very deep, evenly rounded anterior sinus. The foot

opening is short, very broad, and widest posteriorly. The moderately
long foot has four joints; the fii'st, second, and fourth are nearly

equal in length and the third joint equals the combined length of

the first and second. The moderately long toes are asymmetric; the

right toe tapers rapidly for half its length and ends in a veiy slender,

acute point; the left toe tapers gradually to the point and is strongly

decurved. The last joint of the foot is twisted, so that the curved
left toe is almost directly under the right.

Total length, 98 /x; length of lorica, 70 ji, width, 56 ft, depth, 29 ju;

width of anterior sinus, 24 fi, depth, 19 /i; length of foot opening,

17 //, posterior width, 15 /x; lengtli of foot, 32 /x, of third joint, 11 fx;

length of right toe, 16 //.

Type.—C&t. No. 16585, U.S.N.M., from a creek flowing into

Camacho Reservoir (3), where the species is common. It also occui'S

in a pool near the railroad, between Black Swamp and Gatun (2),

few; stagnant pool at Empire (4), few; Rio Grande Reservoir (5),

common; Rio Grande (6), few.

COLURELLA BICUSPIDATA (Ehrenberg).

In a creek flowing into Camacho Reservoir (3), few; Rio Grande
Reservoir (5), few.
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COLURELLA UNCINATA (MUUer).

In a creek flowing into Camacho Reservoir (3), common; stagnant

pool at Empire (4), few; Rio Grande Reservoir (5), few; Rio Grande

(6), few.
SQUATINELLA MUTICA (Ehrenberg).

StepJmnops muticus Ehrenberg, Abh. Akad. Wiss., Berlin (for 1831), 1832, p. 138.

A single specimen from a creek flomng into Camacho Reservoir (3).

TRICHOTRIA TETRACTIS (Ehrenberg).

Dinocharis tetractis Ehrenberg, Abh. Akad. Wiss., Berlin, 1830, p. 47.

In a pool near the railroad, between Black Swamp and Gatun (2),

rare; Rio Trinidad, above Agua Clara (10), few.

MACROCHAETUS COLLINSH (Gosse).

Dinocharis collimii Gosse, Int. Obs., vol. 10, 1867, p. 269, fig.

In a pool near the railroad, between Black Swamp and Gatun (2),

few; creek flowing into Camacho Reservoir (3), few; Rio Cocoli,

above lake, rare; stagnant pool at Empire (4), common; Rio Grande

(6), rare.
SCARIDIUM EUDACTYLOTUM Gosse.

A single specimen from a pond east of Canal at Empire (8).

SCARIDIUM LONGICAUDUM (MUUer).

In a creek flowing into Camacho Reservoir (3), few; stagnant pool

at Empire (4), few; Rio Trinidad, above Agua Clara (10), few.

TRICHOCERCA BICRISTATA (Gosse).

Rattulus hicristatus Jennings, Bull. U. S. Fish Comm., vol. 22, 1903, p. 330,

pi. 9, figs. 77-80.

From a pond east of canal at Empire (8), rare; Rio Trinidad, at

Escoval (11), few.
TRICHOCERCA PUSILLA (Jennings).

Rattulus puslllus Jennings, Bull. U. S. Fish Comm., vol. 22, 1903, p. 339, pi. 9,

figs. 81-85.

From a stagnant pool at Empire (4), few; Rio Grande Reservoir

(5), few; pond at Miraflores, back water of Rio Camitillo (12), few.

TRICHOCERCA NITIDA, new species.

Plate 17, fig. 2.

The body is moderately long, straight on the ventral side and

gibbous dorsaUy. The head sheath is set off from the body by a

faint constriction; it has a number of obscure longitudinal folds.

The anterior margin is sinuate and without any teeth or spines.

The striated area is a little less than one-third the length of the
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body. The posterior opening of the lorica is large and the bulbous

foot projects some distance through it. The toe is half the length of

the body, slightly recurved at the base and straight posteriorly; it

is accompanied by two minute substyles. The dorsal antenna is on

the striated area, opposite the constriction separating the head
sheath from the body; the left lateral antenna is on the posterior

third of the body; the right antenna has not been observed.

Total length, 182 /x; length of body, 122 /x, depth, 45 //; length of

toe, 60 /x.

Type.—Cat. No. 16587, U.S.N.M., is from a pond at Bolrio (7); the

species also occi^fs in a stagnant pool at Empire (4) and Rio Tiinidad,

at Escoval (11); only a few specimens were found in each of the

collections mentioned.

This species has some resemblance to Tnchocerca pusiUa (Jennings)

;

the body is, however, much more slender.

TRICHOCERCA RATTUS (MUller).

Rattulus rattles Jennings, Bull. U. S. Fish Comm., vol. 22, 1903, p. 333, pi. 11,

figs. 100, 101.

From Rio Grande Reservoir (5), rare; Rio Trinidad, at Escoval

(11), few; pond north of fill work at Miraflores, back water of Rio

CamitiUo (12), rare.

DIURELLA BRACHYURA (Gosse).

In a creek flowing into Camacho Reservoir (3), few; pond west of

Rio Chagres, at Bohio (7), rare; Rio Trinidad, at Escoval (11), few.

DIURELLA WEBERI Jennings.

In a creek flowing into Camacho Reservoir (3), few; Rio Grande,

(6), rare.
DIURELLA VOLUTA Murray.

Owing to an insufficiency of material, the measurements were not

given by Miu-ray in the original description. The length of the

lorica is 135 fi; length of toes, from 36 to 42 n; depth of body, 54 //;

width of body over keel, 54 /z; of body alone, 45 /t.

This species occurred in collections from Rio Grande Reservoir (5),

not common.
DIURELLA STYLATA Eyferth. .

From Rio Grande Reservoir (5), few; Carabali (Gorgona) Reser-

voir, common; Rio Ti-inidad, at Escoval (11), few; pond at Mira-

flores, back water of Rio CamitiUo (12), few.

DIURELLA TIGRIS (MUller).

From a creek flowing into Camacho Reservoir (3), common; Rio
Grande Reservoir (5), few; Rio Grande (6), few; pond east of canal

at Empire (8), rare.
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DIURELLA TENUIOR (Gosse).

From Rio Trinidad, at Escoval (11), few.

DIURELLA DIXON-NUTTALLI Jennings.

From a pond at Miraflores, back water of Rio Camitillo (12), few,

POLYARTHRA TRIGLA Ehrenberg.

Polyarthra platyptera Ehrenberg, Infusionsth., 1838, p. 441, pi. 54, fig. 3.

In Gatun Reservoir, few; Camacho Reservoir, few; Rio Grande

Reservoir (5), common; Carabali (Gorgona) Reservoir, few; Rio

Trinidad, at Escoval (11), few; pond at Miraflores, back water of

Rio Camitillo (12), common.

ASPLANCHNA BRIGHTWELLII Gosse.

Isthmian specimens from both locahties have trophi of a pro-

nounced amphora type,^ with a strongly developed inner tooth on

the rami. It is improbable that this is of any special significance;

in a pond at Fourmile Run, near Washington, where this species is

abundant, aU the material collected in 1913 had the amphora type

of trophi, while this year the normal Irightwellii type, without the

inner tooth, is the only one found. It should be explained that the

character of this pond has changed; last year it was without any

fixed vegetation and the fauna practically hmnetic in its composition.

This year there is an abundance of vegetation, mainly Potamogeton

crispum, which in places forms large tangled masses, and the fauna

is now a characteristic stagnant-pond fauna.

This species occurred in a stagnant stream under the old bridge,

Old Panama, probably Rio Alcorobo, common; Gatun Lake,

abundant.
TESTUDINELLA INCISA (Temetz).

Pterodina indsa Ternetz, Rot. Umg. Easels, 1892, pp. 20, 41, pi. 3, figs. 19, 20.

In creek flowing into Camacho Reservoir (3), few; Rio Trinidad,

above Agua Clara (10), rare.

? TESTUDINELLA TRILOBATA (Anderson and Shephard).

Pterodina trilobata Anderson and Shephard, Proc. Royal Soc. Victoria, vol. 4,

1892, p. 79, pi. 12, fig. 7.

Among material collected from the railroad bridge over Black

Swamp (1) a single specimen of a very large Testudinella occurred.

It corresponds closely with the figure in Kirkman's paper ^ with one

exception, the median lobe of the anterior dorsal margin is produced

as a long, slender spine. The length of the lorica, measured from

1 Compare Powers, A case of polymorphism in Asplanchna simulating a mutation. Amer. Nat., New
York, vol. 4G, 1912, pp. 441-462, 526-552.

8 Kirkman, Th., List of some of the Rotifera of Natal. Joum. Royal Micr. Soc., 1901, pp. 229-241, pi. 6.



554 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. 47.

the rounded lateral lobes, is 300//, width, 275/t; length of spine, 40/f.

T. mucronata (Gosse) has an anterior spine, but in specimens of this

species from Mexico City it is broad at the base and without the

lateral lobes of T. trilobata. Mexican specimens measure 150 j«

(Gosse and Weber give the size as 140 //), which would hardly appear

compatible with the specific identity of the two forms. Whether
Klrkman's specimens really belong to T. trilobata is a matter of some
doubt. It is not evident from the original description that T. trilo-

hata differs materially from T. intermedia Andei-son and both are

probably synonjTnous with T. patina (Hermami). The pecuhar

structure of the ovary described by Rousselet in a note to Kirkman's

paper is not mentioned by Anderson and Shephard; it is even more
pronounced in the Black Swamp specimen, the left half of the ovary

having three distinct branches. This species occurs also in collec-

tions made by Dr. Chancey Juday, of the University of Wisconsin, at

Los Amates, Guatemala. Daday found it in Paraguay, describing it

as Pterodina mucronata Gosse;* he notes the resemblance in the

structure of the ovary to Kirkman's animal.

TESTUDINELLA PATINA (Hermann).

Pterodina patina Ehrenberg, Abh. Akad. Wiss. Berlin, 1830, p. 48.

In a collection from the railroad bridge over Black Swamp (1),

rare; creek flowing into Camacho Reservoir (3), rare; stagnant pool

at Empire (4), few.
PEDALIA MIRA (Hudson).

PedalioniniraB.VDSON, Monthly Micr. Journ., vol. 6, 1871, p. 121, pi. 94, figs. 1-4.

Abundant in Gatun Lake; Rio Grande Reservoir (5), rare; CarabaU

(Gorgona) Reservoir, rare; pond at Miraflores, back water of Rio

Camitillo (12), common.

FILINIA LONGISETA (Ehrenberg).

Triarthra longiseta EhrenberCx, Abh. Akad. Wiss. Berlin (for 1833), 1834, p. 222,

pi. 8, fig. 1.

In Gatun Lake, few; back water of Rio Chagres at Las Bocas del

Gatun, few; bayou of French Canal about 2 miles south of Gatun,

few.
FLOSCULARIA RINGENS (Linnaeus).

Melicerta ringens Schrank, Fauna Boica, vol. 3, pt. 2, 1803, p. 310.

From Rio Trinidad, above Agua Clara (10), few.

LIMNIAS CERATOPHYLLI Schrank.

Among weeds in Rio Trinidad, at Escoval (11), few.

' Daday, E. von, Siisswasser-Mikrofanna Paraguays, 1905, p. 116, pi. 6, fig. 20.
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PTYGURA LONGIPES (Wills).

Oedstes umhella Hudson, Journ. Royal Micr. See, 1879, p. 1, pi. 1.

From Rio Trinidad, above Agua Clara (10), few.

PTYGURA PECTINIFER (Murray).

Oedstes pectinifer Murray, Journ. Royal Micr. Soc, 1913, p. 241, pi. 10, fig.14.

A single fully extended and numerous partially or completely

contracted specimens from Rio Ti'inidad, above Agua Clara (10).

SINANTHERINA SPINOSA (Thorpe).

Megalotrocha spinosa Thorpe, Journ. Royal Micr. Soc, 1893, p. 151, pi. 3, fig. 6.

From a stagnant pool by the railroad, north of bridge over Black

Swamp, rare; pool near railroad, between Black Swamp and Gatun

(2), few.
CONOCHELUS HIPPOCREPIS (Schrank).

ConocMlus volvox Ehrenberg, Abh. Akad. Wiss. Berlin (for 1833), 1834, p. 224.

In a collection from railroad bridge over Black Swamp (1), few;

pond west of Rio Chagres at Bohio (7), few.

COLLOTHECA POLYPHEMA, new species.

Plate 17, fig. 4.

The body is of moderate length and nearly cylindrical; it tapers

gradually to the short foot and passes without noticeable constriction

into the corona, which has five short, blunt lobes, the dorsal being a

httle longer than the othere. The setae are confined to the tips of the

lobes. At the base of the dorsal lobe is a large, rectangular eyespot,

apparently formed by the fusion of the usual two, being twice as

broad as it is long; occasionally a trace of a dividing hne appears to

exist. The internal organs are normal, with the exception of two

round, thin, diskhke glandular bodies at the base of the corona,

not far apart and weU toward the doreal side. Their nature and

functions are unknown; it is possible that they may be the subcere-

bral glands, but it should be noted that no trace of these has been

found in any other species of the genus. Intra-vitam staining has not

been tried. The jelly-case is, as usual in free-swimming Collothe-

cidae, attached to the foot by a fairly long, hardened cement-thread,

corresponding to the peduncle of the sessile forms. The resting egg

is shown in the figure; the yolk-mass is covered with numerous, close-

set conical projections, which are surrounded by the outer shell.

Total length, 240 fi.

Type.—Csit. No. 16588, U.S.N.M., from Kenilworth, District of

Columbia, where the species is at times abundant. It has been found

also in ponds at Lakeland, Maryland, and at Fourmile Run, Virginia.

It was found in Isthmian collections, narcotized according to the

de Beauchamp method, from a pond at Bohio (7), common; Rio
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Grande Reservoir (5), common. The description and notes are based

on local material.

This species forms a strange connecting link between the sessile

and the previously described free-swimming species of the genus,

which all have vibratile ciHa on the corona, while this has rigid setae

like the sessile forms. Its mode of locomotion is as surprising as

it is unique. When the animal is fully extended, as in the figure,

and a change of location is decided upon, the corona is spread out as

far as possible, and, using it as a "floating anchor,'' the foot is con-

tracted with a sudden jerk; the corona is then rapidly folded and

shot forward by extending the foot to its utmost limits, the jelly-

case now acting as anchor. The corona is then unfolded and the

same laborious cycle repeated again and again, until the point of

destination is reached.

It is evident that this species is much more closely related to the

sessile than to the free-swimming forms and it also appears to

unite these two sections of the genus into an inseparable whole.

ROTARIA NEPTUNIA (Ehrenberg).

Actinurus neptunius Ehernberg, Abh. Akad. Wiss. Berlin (for 1831), 1832, p.

145, pi. 4, fig. 23.

From a sluggish stream in savannas between Panama and Old

Panama, few; pond at Miraflores, back water of Rio Camitillo (12),

rare.

Contracted Bdelloids occun-ed in nearly all the collections; only

those species are Hsted, which may be recognized by some structural

peculiarity even in the contracted state.

ROTARIA MACRTJRA (Ehrenberg). *

Rotifer macrurus Ehrenberg, Abh. Akad. Wiss. Berlin (for 1831), 1832, p. 145,

pi. 4, fig. 22.

Among algae on the rocks in a stream flomng into Gatun Reser-

voir, common.

DISSOTROCHA MACROSTYLA (Ehrenberg).

PMlodina macrostyla Ehrenberg, Infiisionsth., 1838, p. 500, pi. 61, fig. 7.

In a pool near the railroad, between Black Swamp and Gatun (2),

few; stagnant pool at Empire (4), few.

NOTES ON DISTRIBUTION.

To facilitate comparison and especially on account of its bearing

on the origin of the as yet unrecorded rotatorian fauna of Gatun

Lake in its present extent, the foUomng hst of the collections from

the more important localities, arranged with reference to the Conti-

nental Divide, will be of interest.
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ATLANTIC WATERSHED.

From the Railroad Bridge over Black Swamp (1),

Notommata copeus.

Brachionus mirabilis.

Platyias quadricornis.

Mytilina trigona.

Euchlanis triquetra (?).

DipleucJdanis propatula.

Lecane cuwicornis.

Lecane leontina.

Testudinella trilobata (?).

Testudinella patina.

ConocMlus hippocrepis.

Pool near the Railroad, between Black Swamp and Gatun (2).

Notommata pseudocerberus

Pleurotrocha sordida.

Monommata orbis.

Dicranophorusforcipatus

.

Platyias quadricornis.

Mytilina ventralis.

Euchlanis dilatata.

Euchlanis plicata.

Lecane aeganea.

Lecane arcxda.

Lecane compta.

Lecane crepida.

Lecane doryssa.

Lecane ercodes.

Lecane hornemanni.

Lecane leontina.

Lecane tuna.

Lecane nana.

Lecane ploenensis.

Lecane ungulata.

Monostyla bulla.

Monostyla closterocerca.

Monostyla cornuta.

Monostyla decipiens.

Monostyla furcata.

Monostyla pyriformis.

Monostyla rugosa.

Monostyla virga.

Lepadella cyrtopus.

Trichotria tetratis.

Macrochaetus collinsii.

Sinantherina spinosa.

Dissotrocha macrostyla.

Gatun Lake.

Brachionus angularis caudatus.

Brachionus capsulijlorus (baheri).

Brachionus falcatus.

Brachionus patulus macracanthus.

Keratella stipitata.

Monostyla bulla.

Polyarthra trigla.

Pedalia mira.

Filinia longiseta.

Asplanchna brightwelUi.

Rio Trinidad, about 1 mile from mouth (9).

Dicranophorusforcipatus

.

Lecane arcula.

Lecane ploenensis.

Monostyla cornuta.

Monostylafurcata

.

Monostyla pyriformis.

Rio Trinidad, above Agua Clara (10).

Notominata pseudocerberus. Monostyla obtusa.

Diaschiza forficata. Monostyla pyriformis.

Diaschiza auriculata. Monostyla quadridentata.

Mytilina centralis. . Monostyla rugosa.

Lecane arcula. Monostyla virga.

Lecan£ compta. Lepadella solidu^.

Lecane hornemanni. Trichotria tetractis.

Monostyla bulla. Scaridium longicaudum.

Monostyla closterocerai. Testudinella incisa.

Monostyla cornuta. Floscularia ringens.

Monostyla furcata. Ptygura longipes.

Monostyla hamata. Ptygura pectinifer.
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Rio Trinidad, at Escoval (11).

Diaschizaforficata

.

Monommata longiseta.

Euchlanis dilatata.

Euchlanis oropha.

Lecane amorpha.

Lecane arcula.

Lecane ludwigii.

Lecane papuana.

Monostyla closterocerca.

Monostyla cornuta.

MonBStyla

Monostyla hamata.

Monostyla virga.

Lepadella imbricata.

Lepadella patella.

Trichocerca bicristata.

Trichocerca nitida.

Diurella brachyura.

Diurella stylata.

Diurella tenuior.

Polyarthra trigla.

Limnias ceratophylli.

Oreek flowing into Camacho Reservoir (3).

Notoimniata cerberus.

Diaschiza forficata

.

Diaschiza gibba.

Diaschiza gracilis.

Monommata orbis.

Dicranophoms forcipat us

.

Brachionus patulus viacracanthus.

Keratella quadrata.

Keratella stipitata.

Euchlanis oropha.

Dipleuchlanis propatula.

Lecane arcula.

Lecane crepida.

Lecane flexilis

.

Lecane horneraanni.

Lecane leontina.

Lecane ludwigii.

Lecane luna.

Lecane ploenensis.

Lecane tenuiseta.

Monostyla bi/urca.

Monostyla bulla.

Monostyla closterocerca.

Monostyla cornuta.

Monostyla decipiens.

Monosty lafurcola

.

Monostyla hamata.

Monostyla lunaris.

Monostyla pyriformis.

Lepadella cyrtopus.

Lepadella solidus.

Colurella bicuspidata.

Colurella uncinata.

Squatinella mutica.

Macrochaetus collinsii.

Scaridium longicaudum.

Diurella brachyura.

Diurella tigris.

Diurella weberi.

Testudinella incisa.

Testudinella patina.

Carabali (Gorgona) Reservoir).

Brachionus angularis caudatus.

Brachionus budapestinensis.

Anuraeopsis fissa

.

Diurella stylata.

Polyarthra trigla.

Pedalia mira.

Pond west of Rio Chagres at Bohio (7).

Brachionus dolabratus.

Brachionus angularis caudatus.

Brachionus patulus macracanthvs.

Keratella stipitata.

Notholca longispina.

Monostyla virga.

Trichocerca nitida.

Diurella brachyura.

Conochilus hippocrepis.

Collotheca polyphema.

Lecane leontina.

Lecane ludwigii.

Lecane ploenensis.

Monostyla bulla.

Monostyla comvia.

Pond east of canal at Empire (8).

Monostyla virga.

Scaridium eudactylotum.

Trichocerca bicristata.

Diurella tigris.
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Stagnant pool at the end op Canal cut, Empire (4).

Dicranophorus forcipatus.

Encentrumfelis.

Brachionus patulus.

Brachionus patulus macracanthus.

Keratella stipitata.

Mytilina trigona.

Euchlanis dilatata.

Euchlanis plicata.

Dipleuchkmis propatula.

Lecane arcula.

Lecane compta.

Lecane crepida.

Lecane curvicornis.

Lecane flexilis.

Lecane leontina.

Lecane luna.

Lecane marshi.

Lecane papuana.

Lecane ploenensis.

Lecane pusilla.

Lecane sibina.

Monostyla bulla.

Monostyla cornuta.

Monostylafurcata

.

Monostyla hamata.

Monostyla obtusa.

Monostyla pyri/ormis.

Monostyla quadridentata.

Lepadella cyrtopus.

Lepadella imbricata.

Colurella uncinata.

Macrochaetus collinsii.

Scandium longicaudum.

Trichocerca pusilla.

Testudinella patina.

Dissotrocha macrostyla.

PACIFIC WATERSHED.

Pond at Miraflores; back water of Rio Camitillo (12).

Notommata aurita.

Brachionus angularis caudatus.

Brachionus capsulijlorus (bakeri).

Brachionus patulus macracanthus.

Platyias quadricornis

.

Keratella stipitata.

Euchlanis dilatata.

Dipleuchlanis propatula.

Lecane papuana.

Trichocerca pusilla.

Trichocerca rattus.

Diurella dixon-nuttalli.

Diurella sty lata.

Polyarthra trigla.

Pedalia mira.

Rotaria neptunia.

Rio Grande, river (6).

Dicranophorus forcipatus.

Brachionus capsulijlorus (bakeri).

Brachionus patulus macracanthus.

Keratella stipitata.

Mytilina ventralis.

Euchlanis dilatata.

Dipleuchlanis propatula.

Lecane arcula.

Lecane crepida.

Lecane curvicornis.

Lecane hornemanni.

Lecane papuana.

Lecane pusilla.

Monostyla bulla.

Monostyla cornuta.

Monostyla furcata.

Monostyla pyriformis.

Monostyla rugosa.

Lepadella cyrtopus.

Lepadella triptera.

Colurella uncinata.

Macrochaetus collinsii.

Diurella tigris.

Diurella weberi.

Rio Grande Reservoir, near railroad bridge (5).

Dicranophorus forcipatus.

Brachionus capsulijlorus (bakeri).

Keratella stipitata.

Anuraeopsis Jissa.

Mytilina ventralis.

Euchlanis plicata.

Dipleuchlanis propatula.

Lecane arcula.

Lecane crepida.

Lecane curvicornis.
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Lecane elegans.

Lecane hornemanni.

Lecane papunna.

Monostyla bulla.

Monostyla closterocerca.

Monostyla cornuta.

Monostyla decipiens.

Monostyla hamata.

Monostyla lunaris.

Monostyla obtusa.

Monostyla pyriformis.

Monostyla quadridentata.

Monostyla rugosa.

Monostyla virga.

Lepadella cyrtopiis.

Lepadella triptera.

Colurella bicuspidata.

Colurella uncinata.

Trichocerca pusilla.

Trichocerca rattus.

Diurella stylata.

Diurella tigris.

Diurella voluta.

Polyarthra trigla.

Pedalia mira.

Collotheca polyphema.

Of the 109 species and distinct varieties recorded, 46 are common
to the Atlantic and Pacific slopes, 55 occur only on the Atlantic,

and 8 only on the Pacific slope. This group of 63 species includes

but 20 occurring in sufficient numbers to be termed common—16

Atlantic and 4 Pacific species. It is questionable whether these fig-

ures demonstrate anything beyond the already known lack of suit-

able environments on the Pacific slope.

The closely related genera Lecane and Monostyla exhibit some inter-

esting anomalies of distribution. Of the 13 species of Monostyla,

12 are common to the Atlantic and Pacific slopes; Lecane is repre-

sented by 22 species, only 7 of which occur in both watersheds.

Four species of these two genera, Lecane amorpha, L. fiexilis, L.

tenuiseta, and Monostyla hifurca, to which may be added a fifth,

Monostyla ( = Diarthra) monostyla, found by Daday in Paraguay,

occur on the Isthmus in ponds, while here at Washington they are

found only in Sphagnum. This change of habitat is without any

obvious explanation; the reverse would have been more intelligible.

If only one species had been involved it might have been passed over,

but when the same peculiar environmental relation is found to apply

to five species, there must be some definite cause for it, whatever that

may be.

The fauna of Gatun Lake at the time the collections were made
was practically a normal pond fauna, as demonstrated by comparison

with similar locahties on the Isthmus. Rio Trinidad, in the region

represented, was virtually stagnant. It is surprising to find so few

species common to these two connected bodies of water. The lake

fauna would be expected to be transplanted from Rio Trinidad; evi-

dently this did not occur, and its origin must have been in the small

ponds which existed in the territory before the construction of the

lake and were gradually engulfed.

If the Isthmian list is compared with Mun*ay's of the collections

made by him in Chile, Argentina, and Brazil, a sufficiently close agree-

ment wiU be found to warrant the conclusion that the rotatorian
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fauna of the Isthmus is South American. This is merely corrobora-

tive of the reports on other groups, which have established the agree-

ment of the Isthmian fauna in general with that of South America.

The two lists record a total of 138 species, of which 35 are Hmited

to South and Central America. As both lists are fragmentary by

reason of the nearly complete absence of the illoricate species, a more

accurate judgment may be arrived at by a study of the genera Lecane

and Monostyla, in which all the species are recognizable, even when

contracted. A total of 43 species belonging to these two genera occur

in the combined lists, 21 of which are not known outside of the South

American faunal region and 26 species are known only from the Amer-

ican continent. Naturallyboth Murray's and this list have their quota

of rare species, but many of the exclusively South American species

are abundant, such as Lecane arcula, L. comjpta, L. crepida, L. curvi-

comis, L. Tiana, L. pusilla, Monostyla decipiens, M. furcata, M. pyri-

formis, M. rugosa, and M. virga. No doubt some of these will even-

tually be found elsewhere, but on the other hand it is at least equally

probable that many more undescribed species exist in South America,

in view of the limited territory represented by the collections, and

the conclusion that it is entirely proper to speak of a distinctly South

American rotatorian fauna seems therefore irresistible.

The locaUzation of so many species of Rotatoria should go far to

disprove the importance of birds as agents of dissemination. No one

win of course deny that birds do influence distribution to some extent,

but it is extremely doubtful whether it amounts to more than equal-

izing the fauna of circumscribed locaUties. That any long-distance

transmission takes place is a purely gratuitous assumption; it is ren-

dered highly improbable, if not actually disproved, by the diversity

of the rotatorian faunas of North and South America. It is well

known that our migratory birds winter on the shores of the Caribbean

and countless millions make the trip every year, so that the rotatorian

fauna of America from the Equator to the Arctic Circle should be

sensibly uniform, if birds were even accidental carriers. The indi-

cated great diversity of the North and South American faunas flatly

contradicts this.

While it has been frequently claimed that the Rotatoria are dis-

tributed aU over the world with something approaching monotonous

uniformity, the evidence upon which this assertion is based appears

entirely too fragmentary to draw any such far-reaching conclusions

from. And it would be necessary to bring forward irrefutable evi-

dence, as a uniform, cosmopolitan distribution is unknown in any

other subdivision of the animal world. It seems particularly out of

place in the case of the Rotatoria, as it is in direct opposition to the

better known facts of the distribution of the Entomostraca, which as

far as we know ought to be sensibly parallel, at least the adaptation

34843°—Proc.N.M.vol.47—14 36
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to and means for distribution are identical in both cases. It has long

ago been demonstrated that some Entomostraca are cosmopohtan,

while many are more or less localized, and there is every reason to

believe that the same holds good for the Kotatoria. A majority of

the species are, upon the basis of our present knowledge, limited to

particular localities. That this localization may be in some cases

only apparent is obvious; there is no doubt that many animals now

considered rare will eventually be shown to have a wide distribution.

But it should be evident that, if we begin by assuming universal

distribution, it is unUkely that anytMng will be discovered to dis-

prove it, not only because it is not searched for, but also on account

of no attempt being made to correlate the acquired evidence.

That many species of Rotatoria undoubtedly do enjoy a world-wide

distribution is certain. This is not surprising, considering the great

age of this group, which, even if not demonstrated by paleontological

evidence, may reasonably be inferred from the well known fact that

the origin of Arthropods dates back to the unrecorded interval

between the Archaean and Paleozoic eras; that all the major divi-

sions of the lower Invertebrates originated long before the appearance

of the Artliropods is now universally accepted, and on tliis basis it is

not difficult to account for the extensive distribution of many species

of Rotatoria. In this connection it may not be out of place to call

attention to the fact that the earhest known bird, ArcJiaeopteryx, is

of Jurassic age, so that if the Rotatoria had been dependent on dis-

tribution by birds, they would have become extinct ages before dis-

persal could have occurred. It is also quite possible that bird

migrations may be of comparatively recent origin.

For the reasons given, it would seem that the universal distribution

theory is at least unsafe as a working hypothesis, if not actually harm-

ful. A careful study of the rotatorian fauna of any locahty whatever

is still worth while, until we have far more complete records than we

now possess. Systematic work, including faunal lists, may not be

the most satisfying to the investigator, but both are the foundation

upon which the whole structure must be erected.

One of the consequent drawbacks of the universal distribution

theory is that many forms without doubt remain unrecorded, if show-

ing a certain resemblance to some known species. As partly responsi-

ble for this one may also consider the imprecations so often hurled at

the head of the unfortunate who happens to give a new name to an

old species, surely a minor offense, provided the description and figure

are both good. It is very much easier to relegate a name to synonymy

than to sift out a number of species travehng under the same name,

and if merely fisted without description and figure it is obviously

impossible to determine the identity of the animal which the observer

had before him.
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The crying need of rotatorian taxonomy is at present exact and

full descriptions of all the known species. Too much stress can not

be laid upon complete descriptions. It is not sufficient to differen-

tiate the species from all others known to-day. It is quite evident

that we know as yet only a small fraction of the total number of spe-

cies of Rotatoria extant, consequently a description (and figure)

should record all that can be ascertained in order to enable the future

discoverer of a closely related animal to decide whether his specimen

belongs to an old species or is really an undescribed form. This should

not be construed as disparaging comparisons with known species.

These are very useful, but should be only accessory. Our main
dependence must be a detailed and full description. By description

is to be understood not merely the word picture, but also the figure,

which in the absence of a fixed terminology is absolutely necessary.

It is indeed doubtful whether combinations of words will ever be

sufficient to differentiate Rotatoria without being supplemented by

an illustration.

EXPLANATION OF PLATES.

All figures are highly magnified. For actual measurements see text.

Plate 16.

Fig. 1. Brachionus dolahratus, ventral view; page 529.

2. Brachionus dolahratus, lateral view.

3. Lepadella imbricata, ventral view; page 549.

4. Lepadella imbricata, lateral view.

5. Lepadella imbricata, cross section of body.

6. Lepadella cyrtopus, ventral view; page 550.

7. Lepadella cyrtopus, lateral view.

8. Lepadella cyrtopus, cross section of body.

Plate 17.

Fig. 1. Brachionus patulus macracanthus, dorsal view; page 530.

2. Trichocerca nitida, lateral view; page 551.

3. Lecane curvicornis, lateral view; page 535.

4. Collotheca polyphema, lateral view, page 555. ,

Plate 18.

Fig. 1. Lecane marshi, ventral view; page 537.

2. Lecane marshi, lateral view.

3. Lecane marshi, dorsal view.

4. Lecane ercodes, ventral view; page 537.

5. Lecane ercodes, lateral view.

6. Lecane ercodes, dorsal view.

Plate 19.

Fig. 1. Lecane fiexilis, ventral view; page 538.

2. Lecane fiexilis, lateral view.

3. Lecane flexilis, dorsal view.

4. Lecane arcula, ventral view; page 539.

5. Lecane arcula, lateral view.

6. Lecane arcula, dorsal view.
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Plate 20.

Fig. 1. Lecane compta, ventral view; page 540.

2. Lecane compta, lateral view.

3. Lecane compta, dorsal view.

4. Lecane pusilla, ventral view; page 541.

5. Lecane pusilla, \&ieTn\

6. Lecane pusilla, dorsal

view,

view.

Plate 21.

Fig. 1. Lecane aeganea, ventral view; page 542.

.2. Lecane aeganea, lateral view.

3. Lecane aeganea, dorsal view.

4. Lecane doryssa, ventral view; page 542.

5. Lecane doryssa, lateral view.

6. Lecane doryssa, dorsal view.

Plate 22.

Fig. 1. Lecane tenuiseta, ventral view; page 543.

2. Lecane tenuiseta, lateral view.

3. Lecane tenuiseta, dorsal view.

4. Lecane crepida, ventral view; page 533.

5. Lecane crepida, lateral view.

6. Lecane crepida, dorsal view.

7. Lecane crepida, cross section of body.

Plate 23.

Fig. 1. Lecane amorpha, ventral view; page 544.

2. Lecane amorpha, lateral view.

3. Lecane elegans, ventral view; page 544.

4. Lecane elegans, lateral view.

5. Lecane sibina, ventral view; page 535.

6. Lecane sibina, lateral view.

7. Lecane sibina, dorsal view.

Plate 24.

Fig. 1. Monostyla virga, ventral view; page 546.

2. Monostyla virga, lateral view.

3. Monostyla virga, dorsal view.

4. Monostyla rugosa, ventral \dew; page 548.

5. Monostyla rugosa, lateral \'iew.

6. Monostyla rugosa, dorsal view.
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NORTH AAIERICAN PARASITIC COPEPODS BELONGING
TO THE LERNAEOPODIDAE, WITH A REVISION OF THE
ENTIRE FA^^IILY.

By Charles Branch Wilson.

Department of Biology, State Normnl School, Westfield, Massachusetts.

INTRODUCTION.

The present is the eleventh^ paper in the series based on the

collection of parasitic copepods in the United States National Mu-
seum and deals with the family Lernaeopodidae.

For several reasons the necessity of supplemental study has been

greater than in connection with any of the famihes previously treated.

The Lernaeopodidae are soft-bodied, without any chitin framework,

external or internal, to hold them in shape. Consequently they shrink

and often become so distorted during preservation that the museum
specimen gives very httle idea of the original. Most of the species

are transparent when ahve, and much of their internal anatomy can

then be plainly seen. But in a preservative they become opaque and
require dissecting or sectioning before anything can be learned with

regard to their internal structure.

Fmally a knowledge of both sexes of the various genera, and of

the developmental stages through which the larvae pass has been

found necessary for the estabhshment of a rational basis of classifica-

tion. And the greater bulk of such information must be obtained

outside of a museum collection.

The development of the family was worked out at Lake Maxin-
kuckee, Indiana, during the summers of 1906, 1908, and 1909, and
has abeady been pubhshed as the ninth paper of the present series.

Isolated developmental stages and the males of many species were

obtained at Beaufort, North Carohna, while working for the United

'The ten preceding papers, all of which were published in the Proceedings of the United States

National Museum, are: 1. The Argulidae, vol. 25, pp. 635-742, pis. 8-27. 2. Descriptions of Argulidae,

vol. 27, pp. 627-655, 38 text-figures. 3. The Caliginae, vol. 28, pp. 479-672, pis. 5-29. 4. The Trebinae

and Euryphorinae, vol. 31, pp. 669-720, pis. 15-20. 5. Additional notes on the Argulidae, vol. 32, pp.

411-424, pis. 29-32. 6. The Pandarinae and Cecropmae, vol. 33, pp. 323-490, pis. 17-43. 7. New Species

of Caliginae, vol. 33, pp. 593-627, pis. 49-56. 8. Parasitic Copepods from the Pacific Coast, vol. 35, pp.

431-481, pis. 66-83. 9. Development of AcMheres amblopUtis Kellicott, vol. 39, pp. 189-226, pis. 2&-3G.

10. The Ergasilidae, vol. 39, pp. 263-400, pis. 41-60.

Proceedings U. S. National Museum, Vol. 47—No. 2063.
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States Bureau of Fisheries. For these excellent advantages the author

is indebted to the courtesy of the Hon. George M. Bowers, former

United States Commissioner of Fisheries.

The internal anatomy has been derived partly from the study of

living specimens at each of the above locahties, and partly from

serial sections made in the laboratory of Johns Hopkins University,

as noted in the ninth paper above mentioned.

A number of specimens, including several of the new species, were

collected by Dr. Edwin Linton during his investigations on the

cestode and trematode parasites of fishes, and were generously turned

over by him to the present author. These specimens are always

excellently preserved and have proved of great value in the present

study.

Several years ago Dr. R. R. Gurley, at that time in the employ of

the United States Bureau of Fisheries, collected in manuscript form

all the available data regarding copepods parasitic upon our North

American freshwater fishes. These notes have been placed at the

author's disposal, and as they included complete translations of

everything written on North American species by foreign authors

they have proved extremely valuable. Acknowledgment is made in

the text whenever these notes have been incorporated.

Dr. Nathan Fasten, of the Department of Zoology at the Univer-

sity of Wisconsin, has recently published three excellent papers on

the habits and development of a species of this family which infests

the common brook trout. At the author's request Dr. Fasten very

kindly loaned mounted specimens of the copepodid larvae and male

of this species, Salmincola edwardsii, which have been of much use for

study and comparison.

As here constituted the family includes 23 genera and 136 species,

of which 12 genera and 21 species are new to science.

In addition there are several other genera and species vvhich at one

time or another have been included in this famil}^, but which must be

regarded as synonyms or as not sufficiently well established to be

definitely located.
ECOLOGY.

Wherever the Lernaeopodidae may be placed in any scheme of

classification, all authors will agree that they are fixed parasites and

extremely degenerate. Consequently we should look for marked

sexual dimorphism, a partial or total loss of the powers of locomotion,

and a corresponding complexity in the means of prehension. And
we find these abundantly exemplified.

Sexual dimorphism.—The differences between the sexes manifest

themselves not only in an enormous disparity in size, coupled with

a corresponding dissimilarity in the structure of the body and its

appendages, but also in the methods and extent of prehension and
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locomotion. Such dimorphism as has to do with structure will be

treated under morphology (see p. 571), while that which concerns

locomotion and prehension follows under those headings respectively.

Locomotion.—The larvae alone in this family possess the abilitj^

to swim about freely and that only for a remarkably short period,

during which they must seek out a host and attach themselves to it.

During this free stage the larva swims about actively with a jerky

spiral motion by means of its two pairs of swimming legs. Fasten in

his experiments with the brook trout parasite, Salmincola edwardsii,

found that the average distance covered by a single contraction of

the swimming legs was about an inch. When the motion ceased the

larva at first took an upright position, then turned upside down and

sank to the bottom where it lay as it struck, with either the dorsal

or ventral side uppermost. It was also able by means of its first

antennae to cling to the side of the aquarium, or to suspend itself

from the surface film of the water. By means of its peculiar spiral

locomotion it is enabled to cover the maximum of territory with the

minimum of muscular energy.

Female.—After the female larva has once become attached it can

not loosen this connection and form another, but must remain in the

same place all the rest of its life. If the arms (second maxillae) are

short, as in many species of Clavella, scarcely any freedom of motion

can be enjoyed. The parasite is not only fixed in position, but it

can not turn or flex its body, and becomes fully as helpless as some of

the Lernaeidae or Chondracanthidae, whose head and neck are buried

in the flesh of their host. On the other hand, if the attachment

organs are long and slender as in many species of BracTiiella, Lernae-

opodina, etc., while the tips of these arms remain at a fixed point the

body of the parasite can describe quite an arc. The arms are sup-

plied with powerful muscles which swing the body to one side or

restore it again when once displaced. In this way the animal often

escapes being brushed or scraped off from the fish, especially those

species which attach theselves to the fins, where, of course, there is the

greatest danger. After the female is once fastened to her host she

loses during subsequent moults the two pairs of swimming legs which

were all the locomotor organs she ever possessed. She finds excellent

aeration for her eggs and a good position from whence to discharge

the copepodid larvae when once they have matured. And there is

also an abundance of food, so that she is well provided for during life.

Male.—The free-swimming period of the male larva is no longer

than that of the female, and the two often fasten themselves side by

side upon the same fish. But while this attachment is permanent

in the case of the female, it is only temporary for the male.

When the two have become sexually mature the male, on swinging

around upon its attachment filament and coming in contact with the
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body of a female, lets go of the filament and fastens himself to the

female by his second maxillae and maxillipeds, and remains upon her

body for the rest of his life. Not being permanently fixed, he is

able to crawl about over the female's body, and is found sometimes in

one position, sometimes in another. But such motion is slow amd
laborious and probably is only practiced when necessary. Unlike the

female the male does not always lose his swimming legs, but may
retain them ; they become very small and dwarfed, however, and lose

all their swimming setae, so that they are no longer of any service as

locomotor organs. Furthermore the male does not increase in size

with successive molts like the female, but remains dwarfed, little if

any larger than in its copepodid stage. The mating of the sexes

in this family takes place upon reaching maturity, just after the molt

at the close of the second copepodid stage. But the male may remain

clinging to the body of the female long after this mating, sometimes

possibly throughout the life of the latter.

Prehension.—The organs of prehension are the second maxillae

and maxillipeds. As explained elsewhere,^ the copepodid larvae,

both male and female, seize their host with the maxillipeds, rub

the frontal margin of the head against the skin of the gill arch or

fin until the outer end of the attachment filament is firmly glued

in place by means of the adhesive fluid it contains. As the coUed

filament is drawn out of the head, or subsequently, the larva grasps

its inner end between the claws at the tip of its second maxillae.

Fasten,^ observing Salmincola edwardsii under the microscope,

describes its attachment as follows: . . . "As soon as the copepod

comes in contact with the filament of the gill its mouth parts (max-

illipeds) are inserted into the flesh, and by means of the powerful

claw-hke second maxillae it begins to rasp the filament until it forms a

cavity within it. As soon as this occurs, the anterior portion of the

copepod 's head, the frontal margin, is brought in contact with the

cavity and the inclosed attachment filament is injected into the hole.

The spherical mushroom body adheres to the flesh and the regenerat-

ing tissue of the gill soon incloses it tightly, thereby fastening the

organism firmly. The mouth parts are then withdrawn from the

flesh of the gill filament. In this condition the parasite remains

attached for a short time. Then the second maxillae detach the pos-

terior region of the attachment filament from the head margin and
they themselves become permanently attached to this end of the

filament."

The exact time or even the method of attachment are specific or

generic in significance. That which concerns us in dealing with the

family is the fact that the larva is attached at the first by a frontal

1 Proc. U. S. Nat. Mus., vol. 39, p. 2U. 2 Joum. Animal Behavior, vol. 3, No. 1, p. 56.
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filament. The proximal end of this filament is afterwards transferred

to the second maxillae, which thus become the organs of prehension

in the adult. The hold thus secured is retained by the female through-

out life, the second maxillae gradually elongating and fusing with the

filament. In most of the species these organs become so long that

they entirely usurp the function of prehension, and leave the maxilli-

peds out of commission, so far as holding the parasite on its host is

concerned.

In the male such fusion does not take place, but as soon as he has

found a female the second maxUlae release the frontal filament and are

afterwards used in anormal manner as prehensile organs alongwith the

maxillipeds. Accordingly in the male the second maxillae retain

their original musculature, which is similar to that of the maxillipeds.

And the male uses these two pairs of appendages in exactly the same
manner, moving about the little that it is able by employing them
alternately, grasping with the maxillipeds while it reaches forward

with the maxiUae and obtains a new hold, then releasing and reaching

forward with the maxillipeds. In this way the organs serve the

double purpose of prehension and locomotion, in fact all the locomo-

tion of which the adult males are capable.

In the female, on the contrary, the musculature of the second

maxillae becomes highly modified. There is no further use for the

claws, and so the muscles that would otherwise move them become
atrophied. The rest of the muscles are gathered into long bands or

bundles, which run the entire length of the maxilla and are strong

enough to move the whole body. Such modified organs of prehension

are, so far as known, peculiar to the females of the present family, and
nothing like them is found in any of the other copepods. After being

once attached the females are incapable of any further locomotion,

even the sort practiced by the males so that neither pair of appendages

can function for this purpose. If there were not some further use for

the maxiUipeds we should expect to find them dwarfed or degener-

ated, but they retain to the fuU their shape and powerful musculature.

This is because the female uses them in procuring her food. Ordi-

narily her body hangs free from the host, supported solely by the

second maxillae. In order to obtain requisite nourishment the head
and mouth of the parasite must be drawn up to, and held in contact

with, the skin of the host. This is done by means of the maxUhpeds,
and is fully as important a function as the one served by the second

maxillae.

Hosts.—This family of parasites is widely distributed amongst
fishes in both salt and fresh water. Some of our best food and game
fish are infested with them, and when they once obtain entrance to

a stock pond, fish hatchery, or aquarium they usually multiply so

rapidly as to become a serious nuisance, and may even kill the fish.
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Their free swimming period is, of course, the only time that their

enemies can get access to them, and this period is so brief that not

many of the larvae are killed.

But the brevity of this period also operates as a regulator to pre-

vent the parasites from becoming too numerous. For unless they

find a host during this period they quickly perish. The shorter the

period, therefore, the fewer will be those whose search is successful.

In the crowded confines of a stock pond, on the contrary, practically

every larva is sure of finding a host. And all too often the gills of the

fish become so crowded with parasites that they can not perform

their normal functions, and the fish are suffocated. Among fresh-

water hosts the various species of trout and salmon, the white fish

of the Great Lakes region, and the bass and perch are the ones most
infected, the parasites being confined to the two genera Salmincola

and Achtheres.

Among salt-water fish manymembers ot the large family of Gadidae,

particularly the cod and haddock, the mullets (MugiHdae) the rays

(Dasyatidae), the skates (Rajidae), and the sharks are the most com-
mon hosts.

Food.—These parasites feed upon the blood of their host, as is

shown by the fact that they fasten to the gills or fins. They are also

furnished with mandibles which were evidently designed for piercing

the skin of their host, and whose margin is cut into saw teeth, which

not only penetrate the flesh but also lacerate the wound and thus

stimulate the flow of blood. Adult females are frequently obtained

with their alimentary canal filled ^vith blood, but the color of the

latter is quickly removed by the digestive fluids. It is a question

whether the male ever eats anything at aU, and if he does, what con-

stitutes his food. The following facts and considerations have an

important bearing on this question:

1. The adult male possesses a pair of mandibles as large, as power-

ful, and as suited for laceration as those of the female. He has also a

well-developed esophagus and stomach, but in all those examined
there is no trace of an intestine or anus.

2. There are no digestive glands connected with the alimentary

canal, but the stomach is lined with large gland cells, which are filled

with a liquid that undoubtedly aids in digestion. The abundance
of these cells more than compensates for the lack of glands, and would
be amply sufficient to digest such food as blood.

3. The excretory glands are exceptionally large and are provided

with good-sized ducts. It would seem as if they could take care of

all the residue that would be left undigested.

4. The male does not live on the body of the host, but clings tightly

toson?e convenient place on the body of the female, and no specimens

have ever been found on the fish's gills, although repeated search has
been made for them. Males have been found cHnging to the second
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maxillae of the female, and it is possible tliat tliey can crawl along

these appendages to the fish's gills and there obtain food. But that

does not seem very likely, because there are many species in which the

second maxillae are as long as the entire body, and a few species in

which they are two or three times the body length. Such a distance

would make a rather long journey for so slow moving a creature as

the male, and if it was a case of traversing the distance or going

hungry, it would most likely result in the latter. Possibly the male

may be brought close enough to the gill when the female draws her

body down to obtain food. At all events the male must derive what-

ever food he eats from the. fish host and not from the body of the

female

.

5. The spermatophores attached by the male to the sexual open-

ings of the female are large and contain a goodly number of sperma-

tozoa. Probably a single pair of them would supply the female with

sufficient spermatozoa to fertilize all the eggs she can lay during her

lifetime. Furthermore, the careful study of the sexual organs of the

male given on pages 590, 691, indicates that only a single pair of

these spermatophores are formed. Hence it is unlikely that the male

lives very long after fastening the fii-st pair in place.

6. Both sexes necessarily go without food during the free swimming
period, since their mouth parts then are only suited for obtaining food

parasitically. During the second copepodid stage they both suck the

blood of the fish upon which they have fastened. The female uses

this food to increase greatly in size, as well as to develop her various

organs. Tlie male does not increase at all in size, but devotes all his

food to the maturing of the spermatophores. After these are fully

developed and put in place on the body of the female no more food is

required unless a second pair is to be formed, and even then the amount
of food demanded would be relativelymuch smaller. On the contrary,

the female must have an abundance of food to ripen her eggs, to cairy

them in the external sacks until they hatch, and to form, ripen, carry,

and hatch successive new batches of eggs. In view of these considera-

tions it is reasonable to suppose that the duration of life for the male

is much shorter than that of the female. He requires Httle, if any,

food after he has transferred from the host to the body of the female.

And the absence of an intestine and anus would insure the complete

digestion and absorption of all the food taken previously. It seems

probable, therefore, that the male does eat the fish's blood while it

remains attached to the giUs, but that it gets no food after it has

transferred to the body of the female.

MORPHOLOGY.

Oeneral hodyform offemale.—Owing to the degeneration consequent

upon fixed parasitism there has been a fusion and elimination of the

various body regions. We can no longer distinguish a cephalon, a
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free thorax, a genital segment, and an abdomen as in the less degen-

erate families. These are separated in the copepodid stages of

development, and may then be discerned with comparative distinct-

ness. But they are entirely lost in subsequent moults, and the body
of the adult female usually shows only two regions, and even these

are sometimes (Basanistes) so fused that it is difficult to distinguish

them.

The first region corresponds to the cephalothorax in other copepods,

and includes the head with its antennae and mouth parts, the neck,

which is sometimes half the entire length or more, and the organs of

attachment, the second maxillae. The remainder of the animal is

fused together to form the other region, which we may call the trunk

and which thus includes the posterior portion of the thorax, the

genital segment and the abdomen.

In the copepodid stages the segmentation of the trunk is distinct,

but it gradually disappear with maturity, until it becomes wholly

lost in the adult {Clavella, Basanistes), appeal's only in the anterior

portion of the trunk (Lernaeopoda) , or is indistinct with a fusion of

some of the parts (AcJitheres) . But even in those genera which exhibit

the most complete fusion of the body parts the musculature is still

broken at regular intervals, each of which indicates a point of

segmentation.

In some species of Salmincola, ClaveUa, etc., there is also a small

knob at the posterior end of the trunk, which is well separated from

the rest of the body and which has always been called an abdomen.

But it is so rudimentary and insignificant when it does appear, and it

is so often lacking that it would not be worthy of consideration as a

separate body region were it not for the fact that we do fuid well-dif-

ferentiated abdomens in the genera Achtheres and NaohrancMa.

Accordingly we must determine whether the knob is a true abdomen,

corresponding morphologically to those in the two genera just men-
tioned or whether it is simply a process. On examining serial sec-

tions of Clavella uncinata we find that the anus opens on the posterior

end of the trunk, ventral to the base of the process, while the intestine

does not enter the process at all. There is an opening at the distal

end of the process, and a tube leading through its center. But this is

a sperm tube and leads into a sperm receptacle, which is dorsal to the

intestine. The outgrowth, therefore, can not in any way be regarded

as an abdomen, but is purely sexual in structure and function. And
we would propose for it the name of genital process. To this knob
the male clings while he fastens the spermatophores on its tip; from

these spermatophores the sperms pass into the tube and thence up
into the sperm receptacle. As further proof that this is not an abdo-

men there are never any anal laminae on it, while they frequently do

occur on the posterior end of the trunk (fig. 1).
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The size of the process is somewhat proportional to the size of the

male; in the genus Clavella both the male and the process are very

small, while in Brachiella the males are large and the process is

increased proportionally.

In the cephalothorax the general relations and the varying struc-

ture of the head, neck, arms, and trunk furnish very useful generic

characters. We may distinguish first genera in which the head
and neck are long and slender and flexed dorsally at an angle with the

trunk. The second maxillae may be in the same line with this elong-

ated cephalothorax and of about the same length, the two standing

across the anterior end of the trunk

like the top of the letter T (Brachiella,

Thomsonella, Brianella)

.

Or the second maxillae may be

much shorter than the cephalothorax

and inclined at a different angle (Cla-

vellodes, Clavellopsis, NaohrancMa)

.

Sometimes the cephalothorax is bent

back so far that it rests agamst the

dorsal surface of the trunk and the

creature looks as if it were folded and

hung from the bend of the fold {Cla-

vella). And in one genus (new) there

has been a fusion after such a bend-

ing, and as a result the cephalothorax

is attached to the center of the dorsal

surface of the trunk and stands out at

right angles to the axis of the latter,

while the second maxillae are attached

to the anterior end of the trunk some
distance from the base of the cephalo-

thorax (Clavellisa).

In a second group we fmd genera m which the head and neck are

shorter and stouter, and they either stand in line with the axis of the

trunk or are curved over (not flexed at an angle) ventrally . The second

maxiUae may also be short and stout and stand out at right angles to

the trunk axis, and they as well as the posterior margin of the trunk

may be hung with fimbriate processes (Thysanote, Tliysanotella) . Or
they may be perfectly smooth w^hile the posterior margin of the trunk

is furnished with cylindrical processes {Brachiella, Epihrachiella)

.

Again the second maxillae may be long and slender and inclined at

an acute angle to the trunk axis, either forward or backward.

They may be entirely separate, each ending in a clasping process

(Oharopinus) , or they may be joined by an ordinary bulla. In this

Fig. 1.—Section of Clavella xjncinata

SHOWING a, anus; go, genital opening;

gp, genital process; sr, sperm recep-

tacle; St, SPERM TUBE; i, INTESTINE.
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latter condition the posterior margin of the trunk may be wholly with-

out processes ( TracJieUastes) or may have a single ventral pair (Para-

hracMella) or a single dorsal jniir (CJiaropinus)

.

In the third group we find genera in which there is no neck at all;

the head is short and wide and may be in line with the trunk axis or

inchned to it. Wlien the two are in the same line we may find a sin-

gle pair of processes on the posterior margin of the trunk which are

either ventral (Lernaeopoda) or dorsal (Lernaeopodina) to the egg

strings. If there are no posterior processes ( Vanhenedenia) the sec-

ond maxillae extend straiglit forward, are rigid, and their base has

been moved until they are virtually dorsal instead of ventral or

lateral, and cover the back of the head. Wlien the head and trunk

are inclined to each other we find no posterior processes, but there

may be an unpaired median genital process (Sahnincola) like that in

Clavella. The second maxillae are also usually turned backward along

the ventral surface of the trunk and their bases are connected around

the posterior end of the head by a stout ridge.

Calling the second maxillae by the common name of arms, these

enlarged bases correspond to a pair of misshapen shoulders.

Sometimes the trunk is covered with longitudinal rows of knobs or

tubercles (Basanistes) . Again there are neither knobs or shoulders,

but there is a w^eU-defined abdomen behind the bases of the egg

strings (AcJitheres)

.

General hodyform of male.—The male never becomes fixed in posi-

tion and hence does not usually show as much degeneration as the

female. The second maxillae are never permanently attached by
means of a bulla and so do not develop into long arms, but retain

their claws and are very similar to the maxillipeds both in form and

function. The trunk is distinctly segmented more often than in the

female and is usually furnished at the posterior end with a pair of

weU-defined anal laminae.

In some genera the cephalon and in others the whole body is cov-

ered with a carapace, but in the majority of genera this is lacking.

The male remains a pigmy and there is a greater disparity in size

between the two sexes than can be found anywhere else among the

parasitic copepods.

There is also a folding of the body in these males, but in a manner

different from that just described for the females.

In the female the cephalothorax was flexed either forward or back-

ward and sometimes rested against the dorsal surface of the trunk,

but there was no fusion of the two parts except in the single genus

Clavellisa. Here in the males, on the contrary, the cephalothorax is

always folded forward against the ventral surface of tlie trunk, and

the two are frequently so thoroughly fused as to be indistinguishable.
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The different genera show varying amounts of flexion and fusion and

we may separate the types as follows:

1

.

Tlie cephalothorax and trunk may be approximately in the same
straight line, when of course there is neither flexion nor fusion.

These are large males, a millimeter or more in length; the mouth
tube, the antennae, and the first maxillae point forward in the same
direction as the body axis, or but little inchned to it and the anal

laminae similarly point backward ; the second maxillae and maxillipeds

extend outward at right angles to this axis.

The trunk may be well segmented {Aclitheres and Thysanotella)

,

partially segmented {Einhrachiella) , or wholly devoid of segmentation

(Thysanote, BracMella, and Vanhenedenia) . There is a carapace cov-

ering the entire body in Thysanote, a well-defmed cephalic carapace

in BracJiiella, a poorly defined one in Epibrachiella, and none at all in

the other three genera.

2. The cephalothorax may be turned forward at right angles to

the trunk axis, so that the mouth tube, the antennae, and the first

maxillae point outward parallel with the second maxillae and maxilh-

peds; the anal laminae usually point outward also, though they may
point backward (Charopiiius) , or may even be turned dorsally

{Lernaeopoda) . The trunk may be well segmented (Charoinnus, im-

mature Lernaeopoda) , or may show no signs of segmentation (Pro-

IracJiiella, ParahracMella , adult Lernaeopoda). Lernaeopoda has a dis-

tinct cephaUc carapace, CJiaropinus has a larger but less distinct one,

while ParahracMella and ProhracMella have no trace of any.

3. There may be two flexures, the mouth tube and antennae being

parallel with the greatly reduced trunk, as well as with the maxillae

and maxilMpeds, while the posterior portion of the cephalothorax

stands at right angles to all of them. This is found in the single

genus Lernaeopodina, whose males are considerably smaller than those

of the other genera already mentioned.

We have here therefore complete flexion but no fusion; there is no

carapace visible and the trunk shows no traces of segmentation.

4. There may be similar flexion combined with fusion so that we

can no longer distinguish the body regions. The sexual opening is

at the end of a rounded process just behind the second maxillae, and

extending outward parallel with them, and the anal laminae have

entirely disappeared. What was originally the long diameter of the

body may still be longer than the transverse diameter (Naohranchia,

Clavellopsis) or the latter may have increased sufficiently to exceed

the former {Clavellisa, Clavellodes) . The result in Clavellodes is

pecuhar; there is apparently an oblong body, squarely truncated at

one end, with the mouth tube and all the appendages arranged along

this truncation, paraUel with the long axis. But this is really the

same flexion that was seen in Lernaeopodina combined wdth complete
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fusion, SO that the long axis is actually transverse and not longi-

tudinal.

In Naobranchia the sexual process is as long as the maxillipeds and
suggests very strongly the trunk of Lernaeo'podina; there is also a

carapace which covers the entire body.

5. Finally in the genus Clavella there has been an even greater flex-

ion and fusion of the body, for now the sexual process is closer to the

second maxillae and sometimes is carried forward to a point between

them, so as to be concealed in side view.

The transverse diameter is still longer than the longitudinal one,

and there are no signs of any carapace.

TJie eye.—None of the adults in any genus possess eyes ; the eye in

this whole family is extremely rudimentary, appears only for a short

time during the development stages, and then entirely disappears.^

Tlie appendages.—In the adults of both sexes there are six pairs of

appendages, namely, two pairs of antennae, one pair of mandibles, two

pairs of maxillae, and one pair of maxilUpeds. The reason for regard-

ing the penultimate pair as second maxillae is that they appear in

early development in front of the suture which separates the head

from the thorax, while the posterior pair appear behind that sutiu-e.^

In the adult males of the genus Aclitheres there may be also one

or two pairs of very rudimentary swimming legs. But these are only

vestiges of the developmental stages and probably disappear at the

fii'st molt after the male has attached himself to the female. Kurz

claims (1877, p. 400) to have found in the female of Clavellisa emar-

ginata on the posterior end of the trunk the rudiments of the last pair

of swimming legs. Before admitting this claim we must consider

first the fact that only two pairs of legs appear dming development

and these are attached to the two anterior segments of the free thorax.

If either of these pairs remained in the adult stage they must have

migrated the whole length of the trunk in order to appear on its pos-

terior margin. On the other hand, it would be rather strange for the

rudiments of the fifth or sixth pair of legs to appear in the adult

when only two pairs appeared in the developmental stages.

Again, if Kurz's three figures (pi. 25, figs. 8, 9, and 10) be carefuUy

compared with respect to the orientation of the trunk, it will be seen

that figure 8 (designated "Bauchansicht") actually represents the

ventral surface of the trunk and the dorsal surface of the cephalo-

thorax, except the head, which is turned in profile. In figure 10

(designated ''vom Bauch gesehen") the cephalothorax has been

turned forward out of its natural position, and we are actually looking

at the dorsal surface of both cephalothorax and trunk. But this is

1 Proc. U. S. Nat. Mus., vol. 39, p. 204. Compare also fig. 13, p. 593.

s Compare also Hansen, 1893, p. 421; Oiesbrecht, 1893, p. 84; Claus, 1895, p. 50; Wilson, 1910, p. 200;

1911, pp. 281 and 323.
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the surface on which the so-called swimming legs appear, and their

presence in such a position is difficult to understand.

The antennules or first antennae.—These are attached to the frontal

margin of the head, between the bases of the second antennae and the
proboscis, often somewhat more on the ventral than on the dorsal

surface, but usually the most dorsal of all the appendages.

In Tracheliastes and Basanistes they arise on the dorsal surface of

the head and are not turned downward and forward as in the other

genera. They are extremely simple and are made up of tln-ee or four

jomts,more or less distinctly separated. Thebasal joint is the thickest

and is fused with the head, the other joints are cylindrical and taper

distally, and the terminal joint is armed with a few short nonplumose
setae or spines.

The antennae, or second pair.—^These are characteristically modified

in the present family. They arise from what may be termed the

anterior corners of the head on either side ; they are flattened laterally

and turned forward and inward along the anterior margin of the head,

imtil in some species their tips meet or even overlap at the midline.

They are made up of a thick basipod and two short rami, one dorsal

and one ventral; the endopod or dorsal ramus is usually much larger

than the exopod, is thick and fleshy, unsegmented, and bluntly

rounded at the tip, where it is armed with a few short spines or teeth

(Charopinus, Achtheres, Brachiella), sometimes with olfactory cyhn-

ders {Clavella, sp.) or even with claws (Lernaeopoda, sp.) . The exopod
is slender and cyUndrical, usually two-jointed, and is tipped with

tactile hairs, olfactory cyhnders, or a chitin claw.

The claw is more common in the male, where these antennae serve

as attachment organs, where they have a stout musculature, and
where the claw sometimes shuts down against the terminal joint and
is chelate in function. In rare instances in the female the two rami

are arranged like the jaws of a chela and must function as a grasping

organ (Lernaeopodina longimana and Charopinus ramosus).

The mouth tube or prohoscis.—This is attached between the bases of

the second antennae, is conical in shape, and is directed downward and

forward against the skin of the host. It is composed of an upper and

an under hp ; each side of the latter is spUt into two lamellae, between

which is fastened the corresponding side of the former, so that the two

lips are loosely joined along their lateral edges to form a closed tube.

But they are not held together very firmly, and it is an easy matter to

separate them with a needle (fig. 2). At the base of these lateral

seams both hps are cut away a httle to form a three-cornered opening

through which the mandible projects into the interior of the tube.

The under hp is somewhat larger than the upper and more spoon-

shaped, so that its anterior end, around the mouth opening, is curved

like a horseshoe. The upper hp is flatter, broadened at the base, and

34843°—Proc.N.M.vol.47—14 37
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narrowed toward the tip, which is bluntly rounded and armed with a

tuft of fine hairs, or with a short spine. Each hp is supported

around its margin by a chitin framework, which is articulated with

the chitin framework of the head, so as to allow the proboscis to

move freely backward and forward. The anterior margin of the

under hp around the mouth opening is also divided into two lamellae,

of which the inner one serves to contract the mouth opening while the

outer one is cut into a fringe along its free margin. The length and

thickness of this fringe varies considerably in different genera and

species. Usually it is more than half the width of the lamella, in

which case the fringe looks as if it were made of stiff hairs standing in

rows around the mouth opening. Again, the fringe may be so short

ffj} I
that it can only be detected with difficulty, and

hence appears to be lacking {Naohranchia)

.

When the proboscis is apphed to the host

for the purpose of drawing blood, this border-

ing fringe, together with the rest of the mem-
brane, is spread out around the tip of the

proboscis hke a sucking disk and probably

assists in obtaining the blood.

There are no chitin rods nor any supporting

framework m this sucking border, as was

FIG. 2.-CR0SS SECTION OF PRO- clcarly showu by Kurz.
Boscis (DIAGRAMMATIC); upi, j^j^g mandihUs are rigid chitinous blades,
UPPER lip; TO?, LOWER LIP. . • -i ,, , • i,, i ,ioperatmg mside the proboscis, although they

originate on the ventral surface of the head, outside of it, and only

become inclosed when the edges of the upper and lower lips are

fastened together. The base of the mandible always remains outside

of the proboscis, inserted in a fold of the skin, and only the blade or

terminal portion enters the mouth tube through the triangular open-

ing at the base of the two Ups. The blade of the mandible reaches

to the tip of the proboscis, or may even project a little beyond the

latter. It is strongly flattened dorso-ventrally and brought to a

sharp edge along the two lateral margins. It is widest at the center

and tapers toward both ends; it is also frequently bent at or near

the center, so that the terminal portion curves in toward its feUow on

the opposite side. At the tip the inner margin is cut diagonally and
set with wicked teeth.

Kurz distinguished three kinds of these mandible teeth; the first

he called principal teeth (Hauptzahne) . They are much larger and
stouter than the others, they usually curve backward, and they alter-

nate with the second kind, which he called intermediate teeth (Zwi-

schenzahne). These are very minute, triangular in shape, and they

occupy the base of the angles between the principal teeth. The
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third kind were called secondary teeth (Nebenzahne) , and they are

found in a continuous row behind the principal teeth. They are

much smaller than the latter and diminish rapidly in size from in

front backward. The mandibles in the genus Naohranchia (Kurz's

Cestopoda), and rarely in the males of other genera, have no interme-

diate teeth, and the other two kinds are often so nearly of the same
size that it is hard to distinguish them.

The mandibles are operated as follows: The base being inserted in

the fold of skm outside the proboscis holds the appendage rigidly in

position, with its toothed tip at the openmg of the proboscis, the two

mandibles almost or just touching, and the two rows of teeth facing

each other. The proboscis is then thrust against the skin of the

host and the mar- ,„.,

^.ginal fringe is flat-

tened out, laying

bare the tips of the M/f \

mandibles. These

are pushed into the

skin far enough for

the teeth to get a

good hold. The
mandibles are then

drawn back into

the proboscis by
means of powerful

retractor muscles ^^*~ ''

{rm, fig. 3), which fig. 3.—Mouth-parts of Lernaeopoda galei (Achtheres selachio

rnn from tlip hnesp
^^" Kurz). md, Mandible; mx, first maxilla; rm, retractor

lUn irom Uie uase muscle of mandible; upl, upper lip; vrtl, under lip. The mandi-

of each mandible ble on the right side of the figure has been retracted and11 1 1 i twisted through an angle of 90°.
backward and out-

ward and are fastened to the side wall of the head. As the base of the

mandible is pulled by this muscle the skin fold in which the mandible

is inserted is turned inward like the end of a glove finger. The
withdrawal of the mandibles also brings the fold of the host's skin, in

which their teeth are caught, up into the mouth opening. Here

the skin is further lacerated by a sawlike motion until the blood

flows freely. During retraction the mandible is also twisted through

an angle of 90° upon its long axis, as was first discovered by Kurz.

This brings the teeth around, so that instead of facing each other, as

at first, the toothed portions of the mandibles both point in the same

direction—ventrally. This flexion, after the mandibles have been

thrust into the skin of the host, gives them a better hold and keeps the

wound open so that the blood will flow freely. The maxillipeds, and

in some species the second antennas, are also inserted in the host's

skin and help to hold it up against the mouth tube.
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The jirst maxillae {mx, fig. 3) are very rudimentary and palplike

and contain no cliitin, but are soft and flexible like the first antennae.

They have been variously interpreted by different authors, the most

of whom have called them palps and have connected them with the

second antennae or the mandibles. But Kurz proved conclusively

that they are appendages of the same rank as the antennae and man-

dibles; that they have no connection with either, but are moved by

an entirely independent set of muscles, and that in the majority of

instances they are themselves furnished with a A^ery respectable

palp. Furthermore, it was found by the present author ^ that these

appendages are innervated by a separate nerve from the infra-esopha-

geal ganglion, which adds the final touch to the proofs already accu-

mulated. Their position is on the sides of the proboscis, close to its

base and much nearer the ventral than the dorsal margin, and they

do not usually reach beyond the mouth opening. Their general form

is narrow and cylindrical, slightly contracted at the base where they

join the proboscis, and divided at the tip into two or three fingerUke

rami, each of which terminates in a stout and acuminate soft seta.

At or near the center, on the ventral surface and at the inner margin,

each maxilla gives off a palp, which is usually divided at the end,

like the maxiUa itself, into two or three fingerlike processes, each

armed with a soft seta. There is no genus in which the maxillae show

definite segmentation, but they always appear one-jointed.

The maxillae in the male correspond very closely with those of the

female of the same species.

The second maxillae have become the principal organs of attach-

ment in the present family, and accordingly we find them modified

in various ways to serve this function. When they first appear in

the metanaupHus stage they are clawed appendages, similar in all

respects to the maxilhpeds. In the free-swimming or first cope-

podid stage, when the larva attaches itself to its host or shortly

afterwards, these second maxillae are fastened to the proximal end of

the frontal filament. In the female this union of maxillae and

filament becomes permanent throughout life, and the two fuse

thoroughly until all that is left of the filament is the button or bulla

which joins the tips of the maxillae and serves to anchor them firmly

in the tissue of the host. No such union takes place in the male and

his second maxillae remain clawed appendages, very similar to the

maxiUipeds.

In the female, after the fusion of the maxiUae and filament, the

former lose theh claws and all traces of segmentation. Even the

internal muscles are entirely changed and become longitudinal

bundles running the whole length of the appendage without a break.

This length varies greatly in the different genera and furnishes, with

> Proc. U. S. Nat. Mus., vol. 39, pi. 34, fig. 33.
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other coordinate differences, excellent generic characters as already

noted (see p. 573). In one species, Lernaeo'podma longimana, the

arms, as these transformed second maxillae are called, are as slender

as threads and fully three times the length of the entire body. On
the other hand some species of Clavella have no arms at all; they have
entirely disappeared and the attachment bulla is sessile upon the

ventral surface of the body. Yet even in these species we find the

remains of the maxillary muscles arranged in pairs on either side of

the sessile bulla. Between these two extremes there is almost every

gradation.

The arms are usually separated to their tips, where they are united

to the pedicel of tlie bulla. In the genus Clavella, however, the arms
are fused together more or less, sometimes for their entire length.

When they first appear these second maxiUae are on the head and in

front of the maxillipeds, but during subsequent development the two
usually exchange places. The second maxillae then migrate onto the

first thorax segment and may move a long distance behind the other

mouth parts {Clavellisa, BrianeUa, etc.).

The bulla is composed of the hardened secretion of the frontal

gland and is usually mushroom-shaped, but may be club-shaped

(Basanistes, Salmincola thymaUi), button-shaped (Clavellopsis sargi,

Brachiella in^Zas), funnel-shaped (Clavellopsis fallax), goblet-shaped

(Brachiella hostilis), star-shaped {Tracheliastes stellifer), or even
flattened out like a plate {Salmincola inermis). The way in which
this buUa is fastened to the host has already been described.*

There is one thing to be added which was also noted by Kurz.

The viscid secretion which fastens the bulla to the skin of the host

acts as an irritant and causes the skin to fester and swell into a wall

or fold, which rises up around the bulla and finally entirely envelops

it. This adds greatly to the security of the attachment; in fact the

only way in which the parasite can be detached is by dissecting out

the bulla, which usually proves to be a difficult process. We should

also notice the pecuhar muscle bands which serve as second maxillae

in Naohranchia, and the unique sucking disks just outside the base of

the maxiUipeds (see p. 662).

The maxillipeds.—-These are clawed appendages, similar to those

found in all the copepod families. They consist of a powerful basal

joint well supplied with strong muscles, which operate the terminal

claw and flex it down against the inside of the basal joint. Tlie

claw is usually straight or sliglitly curved, and is often reinforced

near the 'tip by a short spine or secondary claw.

The inner surface of the basal joint, against which the claw shuts,

is also roughened and armed with various teeth, processes, spines,

etc., to increase the firmness of the hold. In the male the claw is

1 Proc. U. S. Nat. Mus., vol. 39, p. 2n.
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usually curved more than in the female, and in Thysanotella, if

Bassett-Smith's figure be correct, it describes three-quarters of a

circle. These maxillipeds in the female have lost their function of

attachment organs, and are used only for pulling the head down to

the skin of the host and holding it while the parasite gets its food.

In Traclieliastes even this function is lost, and it is difficult to under-

stand how they can be used at all, situated as they are between the

bases of the second maxillae (see plate 40, fig. 106).

The muscular system.—This is extremely simphfied, and is as

much reduced as is possible con-

sistent with retaining any power
of motion. We may divide the

musculature of the adult female

as follows

:

1. Dorsal muscles.—Along either

side of the median Ime of the

dorsal surface are tw^o bands of

longitudinal muscles, the outer

band considerably wider than the

inner one (fig. 4).

These bands are curved length-"

wise, bemg farther apart at the

center and closer together at the

ends. The four bands are each

broken at the points which repre-

sent the dividmg lines between the

different body segments, and thus

furnish the best, and in some gen-

era (Basanistes, Clavella, etc.) the

only, evidence of segmentation.

According to this evidence the

body of the female of AchtJieres is

made up of a cephalothorax, which

is a fusion of the head and first

thorax segment, and a trunk,

which is made up of three thorax

segments, a genital segment, and a one-segmented abdomen. The
inner pair of muscle bands start from a common pomt of attachment

at about the center of the dorsal surface of the cephalothorax. They
diverge until they reach its posterior margin, run approximately par-

allel through the second and third thorax segments, and converge in

the fourth segment, meetmg again at its posterior margm. In the

genital segment and in the abdomen there is but a single fused

muscle band along the median line. A similar fusion takes place on

the ventral surface, this time between the components of the right

and left pairs.

Fig. 4.—Dorsal muscles of Achtheres am-
bloplitls.
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The outer pair of dorsal muscle bands start also from a common

point of attachment in what may be called the throat of the parasite

on the ventral surface of the fu-st thorax segment, just behmd the

mouth parts. They run upward toward the doi-sal surface and rap-

idly outward, so that at the posterior border of the second segment

each is outside of the inner pair. They then run backward outside

of the latter and parallel with them as far as the posterior border of

the genital segment, where

they abruptly cease.

2. Ventral muscles.—Four

similar bands run along the

ventral surface, but mth
these differences ; they start

side by side at the ante-

rior border of the second

thorax segment, diverge a

little, then converge, and

end abruptly at the poste-

rior margin of the genital

segment. Instead of the

median pair being fused it

is the two on either side of

the median Ime which are

partially fused in the fourth

segment and completely
fused in the genital seg-

ment (fig. 5).

3. Muscles of the second

Tnaxillae.—During thecope-

podid stages these append-

ages are two -jointed and

furnished ^ with claws, and

the muscles are arranged

like those of other two-

jointed appendages. But
after fixation to the host and the subsequent fusion of the second

maxillae with the attachment filament the jomtmg in these appendages

is lost. And in place of the origmal musculature we now find two

bands of muscles running the entire length of the appendages without

a break, even though that be three times the length of the entire body

{Lernaeopodina longimana)

.

In those genera like ClaveUa, where the second maxillae are often

lackuig, leavmg the attachment bulla on the ventral surface of the

thorax, w^e still find the rudiments of a pair of longitudmal muscles,

which represent the original appendages.

Fig. 5.—Ventral muscles of Achtheres ambloplitis.
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Similarly in those species in which the second maxillae are united

throughout their entire length these longitudinal muscles remain sepa-

rate and thus witness to the paired origin of the attachment organs.

4. Muscles of the other api^endages.—The mandibles and first max-

illae are each supplied with the usual muscles. The one attached to

the base of the mandible {rm, fig. 3) is a powerful retractor, wliich not

only draws the mandible back into the proboscis tube but also turns

it sidewise, so that the toothed edge points ventrally. There may be

either one or two muscles connected with the base of the first maxillae,

but the amount of mo-
tion they produce is very

slight. The maxillipeds

are provided with the

usual muscles found in

such two-jointed ap-

pendages, those design-

ed for the flexion of the

terminal claw being usu-

ally very powerful. The
muscles of the fu'st and

second antennae also

produce but httle mo-
tion: these appendages

are often very obscurely

jointed and the muscu-
lature then gives the
most reliable informa-

tion as to the number of

joints. In some genera

(Basanistes, etc.) the

second antemiae are ex-

ceptionally developed
and are furnished with

the musculature neces-

sary to enable them to function as organs of prehension. The mouth
tube is also furnished with muscles by means of which it can be

directed and held against the skin of the host or withdrawn at

pleasure.

5. Special muscles.—In addition to the muscles already enumerated

there are others which serve specific purposes and which consequently

deserve particular notice. The first of these may be termed the circu-

latory muscles, since it is through their contraction and relaxation

that the meager circulation in these parasites is maintained. There

are three pairs of them, an anterior pair in the third thorax segment, a

median pair in the fourth segment, and a posterior pair in the fourth

-CiRCULATOKr MUSCLES OF ACHTHERES AMBLOPLITIS.

a, Anterior; m, median; p, posterior.
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and fifth segments. The anterior pair (a, fig. 6) are short and C3din-

drical and each originates in the groove separatmg the second and
thii-d thorax segments on the dorsal surface about half way from the

lateral margin to the midlme. It then runs diagonally inward and
backward and is mserted in the side of the digestive tube, a little

above the center.

The median pair (m) are strongly flattened doreo-ventrally; each

originates at the center of the lateral margin of the fourth segment,

extends directly mward, and is inserted in the wall of the stomach; it

is narrow at its origm but \videns out greatly at its insertion. The
posterior pair (2^) are cylindrical again; each originates on the dorsal

Fig. 7.—The male of Clavellisa cordata. an' and an", Antennal muscles; md, mandible
muscle; mi' and mx", MAxttLAEY muscles; mxp, muscles of the maxilliped.

wall of the genital segment, extends diagonally forward and inward,

fuses with its fellow from the opposite side, and is inserted in the cen-

ter of the dorsal wall of the intestine. The anterior and posterior

pairs pall the digestive tube backward and forward, while the median
pair pull it to the right or left.

Another pair of special muscles may be called the cjaculatory

muscles; they are situated on the dorsal surface of the semen recep-

tacle in the genital segment (em, fig. 8). Each extends from the

thickened margin of the external opening of the oviduct diagonally

inward and backward to the center of the dorsal surface of the sperm
receptacle. A contraction of these muscles aids in forcing the eggs

out into the external sacks, and may at the same time help to dis-

charge the contents of the sperm receptacle.

6. The musculature of the male.—In those males in which the

cephalothorax and trunk are either in the same line (Achtheres, etc.)

or somewhat flexed without any fusion (Brachiella, etc.) the general
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scheme of musculature is similar to that of the female. But where

there is not only flexion but also complete fusion {Clavella, Clavellisa,

etc.) the musculature is entirely changed. Wo no longer find any
dorsal and ventral body muscles, or any special respu-atory muscles,

but all the movements of the body are accomplished by means of

muscles connected with the appendages. The male of Clavellisa

may be taken as an example (fig. 7). The muscles of the left side

only are given in the figure, and it is to be understood that each is

dupUcated on the right side. It will be noted that there are single

muscle strands connected with the first and second antennae {an'

,

an"), larger and more powerful single muscles connected with the

first maxdlae {mx') and the mandi-

bles {mad), whUe there are three

stout muscles attached to each sec-

ond maxilla {mx") and maxilliped

{mxp). Each of these muscles is

inserted in the base of the append-

age to which it belongs and runs

diagonally into the body to its

origin, somewhere on the dorsal or
Fig. 8.—Doesal view of ejacuiatoey mus- lateral walls.
CLES (em) AND SPEEM EECEPTACLE (sr) OF * n .1 .• • ji

AcHTHEEEs AMBLOPLiTis. ^11 thc ucccssary motions m the

male are accomplished by these ap-

pendage muscles. In these pigmy males, therefore, the last vestige

of segmentation, namely, the interrupted longitudinal muscle bands,

has completely disappeared.

RESPIRATION.

There is in this family nothing which resembles, or functions as,

a respiratory organ; there is not even the opening and closing of the

anus and rectum (anal respiration) so prevalent among the free-

swimming forms and in the CaUgidae and Ergasilidae.

In the female there are no oblique muscles attached to the sides of

the rectum, and in the male there is no anal opening, so that such a

method of respmT.tion is impossible in both sexes.

Apparently the only means of aerating the blood is through the

body walls, which are comparatively thin. Furthermore the demands
for aeration have been reduced to a minimum in these parasites,

who have lost all freedom of motion, whose food is very easy to digest,

and whose circulation is extremely crude.

CIRCULATION.

There is no heart nor any blood vessels in the Lernaeopodidae;

there are not even any lacunae through which the blood might flow.

The body is virtually a bag, in the cavity of which are suspended the

various organs, while the spaces around them are entirely free, and
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every part is in direct communication mth every other part. The
blood moves about freely through these open spaces and a sort of

circulation is accomplished by a rhythmic contraction of the three

pairs of special muscles already described (seep. 584). The muscles

in each pan- contract alternately and pull the intestine away from

the midhne, now toward the right side and now toward the left, or

forwards and backwards. When the intestine is pulled to the right

the blood on that side of the body is pushed precipitately forward into

the head. At the same time on the left side of the body the blood

streams backward from the head to fill up the space formerly occu-

pied by the intestine. These motions are reversed when the intestine

is pulled to the left, and this backward and forward streaming con-

stitutes all the circulation.

The strong peristaltic movements of the stomach and intestine

help to push the blood along if it lies in contact with the wall of the

digestive tract. We have used the term blood here, but of course

it can bear that name only by courtesy. It is not really blood like

that found in the Argulidae, Caligidae, and Chondracanthidae, but is

simply the hquid which fills tiie body cavit}". It has no corpuscles

but may serve to distribute the oxygen absorbed through the body

walls.

In the male there is not even this apology for a circulation, and in

aU those which have been examined there has never been observed

a streaming of the liquid contents of the body in any direction. The
body of the male is reduced to such a small size that probably enough

oxygen can be obtained by direct absorption through the body walls.

THE DIGESTIVE SYSTEM.

In the present family tliis consists of a mouth, an esophagus, a

stomach, and an intestine. The mouth-tube is turned forward and

is the most anterior part of the body, mth the mouth-opening at

its tip. The structure of the mouth and the mode of filling it vnih

blood have already been described (see p. 577).

There are no glands connected with the mouth and the only use

it serves is as a funnel to guide the blood into the esophagus, which

is slender and thread-like and almost straight (fig. 122).

It passes abruptly into the enlarged stomach, a thick sphincter

muscle being found at the point of junction. This latter is in the

head and about on a level with the bases of the maxillipeds, even in

those genera (ClavelU, Clavellisa, etc.) which have very long necks.

In such genera most of the stomach, and by far the most important

part, is located in the neck. The stomach passes so insensibly into

the intestine that it is impossible to distinguish an}' point of separa-

tion. Both stomach and intestine possess thick walls made up of

an outer serous membrane, a median muscular layer, and an inner
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glandular layer. The latter contains many modified cells, which are

filled with a digestive fluid, and thus take the place of digestive

glands. In the long-necked genera that portion of the stomach,

if any, which enters the trunk is narrowed and flattened and so

crowded by the reproductive organs that it functions only as an
intestine.

THE EXCRETORY SYSTEM.

In the Lernaeopodidae the excretory system is made up of two pairs

of glands. The maxilhpedal pair are on the dorsal side of the body,

behind the bases of the maxilUpeds. Each starts at three different

centers, one median and two lateral, which increase in size and grad-

ually fuse together. A spirally convoluted duct leads to the base of

the maxilliped whore it opens to the surface. The maxiUary pair are

situated at the bases of the second maxillae ; a straight duct leads from
each gland outward and opens on the inner surface of the maxilla

(fig. 141).

In those genera (Clavella, Clavellisa, etc.) where the second maxillae

have disappeared and the bulla is on the ventral surface of the trunk,

the maxillary glands have migrated into the trunk and can be found
on either side of the buUa. This is also the case in Naohrancliia where
the second maxillae are present but are so modified that they can not

contain the glands (p. 661).

In many species also, of various genera, the second maxillae are so

slender and their inner cavity is so filled with the longitudinal muscles

that there is httle room left for the glands. In such species there is

often a sweUing on the outer surface of the maxiUa near its base, and
in this swelling is located the gland (fig. 221) . Or the swelUng may be

on the side of the neck near the base of the second maxillae (fig. 109.)

THE NERVOUS SYSTEM.

The nervous system * consists of a very large infra-esophageal

gangUon and an equally small supra-esophagoal gangUon (fig. 122).

From the anterior end of the latter two pairs of nerves are given off,

one of which goes to the first antennae and frontal margin, wliile

the other larger pah' supply the second antennae and upper lip.

From the posterior end a third pair of nerves run backward along

the anterior waUs of the stomach, the dorsal portion of the head, the

frontal gland, and the maxiUipcdal gland.

From the anterior end of the infra-esophageal gland a pair of nerves

run forward to the base of the lower lip and send a branch to the

mandibles. From the ventral surface of this ganglion a slender nerve

goes to the first maxilla on either side, another to the second max-
iUa, and from the postero-ventral corner a larger nerve runs to the

maxiUiped. Just in front of this last nerve a delicate nerve thread

1 Good figures of the nervous system of both sexes were published in these Proceedings—vol. 39,

plate 34.
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runs diagonally to the sides of the maxilli-pedal and maxillary glands.

At the posterior corner of the ganglion a slender nerve extends back-

ward along the ventral walls of the stomach and close to its fellow from

the other side. These nerves show no ganglionic swelUngs and no

ganglion cells. The nervous system is thus practically concentrated

in the infra-esophageal ganglion.

THE REPRODUCTIVE ORGANS.

The reproductive system in the female consists of paired ovaries

and oviducts, an unpau-ed sperm receptacle, and paired cement

glands. In the male it consists of paired testes and vasa deferentia,

and paired spermatophore receptacles.

The ovaries and testes lie in what may be termed the small of the

back, between the stomach and the dorsal body wall. From the

posterior ends are given off the oviducts and vasa deferentia which run

around the stomach to the ventral surface, and then backward to the

openings in the sides of the genital segment.

In both sexes these ducts become so convoluted and swollen at

maturity that they fill the entire cavity on either side of the digestive

tract, which is flattened laterally into a mere slit.

The sperm receptacle in the female Hes in the posterior portion of

the trunk, sometimes dorsal and sometimes ventral to the intestine.

In those genera (AcWheres, etc.) which have an abdomen the recep-

tacle is dorsal and consists of a bag nearly twice as long as wide, placed

transversely in the trunk and flattened dorso-ventrally. Each end

of the bag is prolonged at the anterior corner into a slender tube

which runs outward to the oviduct and opens into the latter just

inside of its external opening; at the posterior corner into a canal, the

vagina, which leads diagonally backward and inward to the posterior

margin of the abdomen, where it opens to the exterior alongside the

midline. In those genera (CUvella, etc.) which have no abdomen the

sperm receptacle is ventral to the intestine, is not as long as in AcTi-

tJieres, and the vaginae are usually more or less fused. They run back

through the genital process and open at its tip, either closely side by

side or, if fused, in one common opening.

Wlien the spermatophores are fastened by the male upon the

abdomen or genital process of the female their tubes enter these

external openings (vulvae) . And the spermatozoa which they contain

are discharged through the vulvae and vaginae into the receptacle. In

the present family there is no crossing of the tubes of the spermato-

phores, as in the CaUgidae, but each spermatophore empties into the

vagina on its own side of the body (fig. 8, p. 586). Even in those

genera where the vaginae are fused and have a common vulva the

spermatophore tubes are stiU uncrossed.
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When once filled the sperm receptacle holds enough to fertilize all

the eggs the female wall ever lay. Whenever an egg is sufficiently

matured it passes down the oviduct and out into the external cases.

As it passes the opening of the sperm tube it is fertilized, and this

individual fertilization is responsible for the remarkably small num-
ber of eggs that fail to develop. The cement glands are very large

and in Achtheres fill the entire sides of the thorax segments in front

of the genital segment. Each is crescent-shaped, its outer convex

surface fitting snugly inside the lateral body wall, while its inner

surface is nearly straight. It consists of three parts, separated by
well-defined constrictions. The anterior, terminal portion (0 is about

one-quarter of the entire length and is filled with a fine-grained matrix

out of which is formed the cement
substance. This is the real glan-

dular portion where secretion is

carried on. The central half (c) is

a little broader than the terminal

portion and is somewhat flattened

dorso-ventrally; its wall is trans-

versely striated and must contain

muscle fibers since it is more or less

contractile. It is evidently used

for the storage of the cement sub-

stance until the eggs have fully

ripened (fig. 9).

The posterior basal portion (6)

forms the duct or tube through

which the cement substance passes

out into the oviduct. It has a sharp curve or bend on its inner

margin around which the tube passes and wliich acts as a sort of

valve to regulate the flow. The cement glands of aU the other

genera in which they have been observed are similar to those of

Achtheres.

In the male the vasa deferentia lead around the side of the stomach

to the ventral surface, swing back again to the dorsal surface, run

diagonally backward to the center of the lateral surface, turn a little

toward the dorsal surface, and finally pass diagonally backward to

the opening oh the ventral surface of the genital segment. The

swollen anterior portion of these convolutions is a combination of

cement gland and vas deferens, the fine-grained gland cells secreting

the viscid substance which composes the covering of the spermato-

phore. The posterior portion in the adult male is enlarged into a

receptacle wdthin which the spermatophores are gradually matured

and filled with spermatozoa (compare fig. 198).

Fig. 9.—Cement glands of Achtheres am-

BLOPLiTis. 6, Basal poetions; c, central;

t, terminal.
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ONTOGENY.

The complete life history of Achtheres amhlopUtis has aheady been

published.*

Fasten has also given us an account ^ of the free s^\dmming larva

of Sahnincola edwardsii. Some of these copepodid larvae, admirably

mounted, wpre loaned to the present author for study and comparison,

and have proved of great value.

It only remains, therefore, to restate the hfe history rery briefly

and to compare the larvae of the two genera above named with those

of Clavella, the material for which is here presented for the first time.

Inside the ovary are many long filaments, which are connected with

the older oocytes and whose terminal ceUs develop successively one

after the other. In Clavella uncinata (fig. 10) these filaments are

given off dorsaUy and pass down ventrally into the convolutions of

the oviduct, where the end cells

can be seen in various stages of

development. These filaments
'' "-^-

are longer and less convoluted in

Clavella and Clavellisa (fig. 11)
,.

- -J)

than in Achtheres or Naohranchia '

'
..j

(fig. 12). They stain readily and

in double-stained sections always

show a dark purple color. A vi- F'«- io-e«« filament and developing egg
^

. .-, -, , IN Clavella uncinata.

telHne membrane is visible around

the end cell, even before it separates from the filament. Inside

of thismembrane the entire substance of the egg is made up of yolk

globules evenly distributed through a fine matrix of protoplasm. Scat-

tered about are numerous large vacuoles of different sizes, those nearest

the periphery being usually the smallest. As the eggs pass down
the oviduct they are each fertilized at the opening of the sperm tube,

and are covered with a layer of the cement substance before they

pass out into the external sacks. In the latter they segment, and the

larvae develop through the nauplius and metanauplius stages before

hatching. Segmentation is entirely superficial, the cytoplasm sepa-

rating from the yolk, migrating to the surface and there fomiing

blastoderm cells around nuclear centers. The yolk remaining inside

the egg and afterwards inside the embryo serves to nourish the latter

not only through the nauplius and metanauplius stages but also

through the free swimming copepodid stage. Since neither the nau-

pUus nor the metanaupHus can escape from the egg, their unfolding is

necessarily condensed. Usually the three naupHus appendages de-

velop and serve their temporaly function before the other appendages

1 Proc. U. S. Nat. Mus., vol. 39, p. 189.

2 Report of the Commissioners of Fisheries of Wisconsin, 1911-12, p. 11.
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Fig. 11.—Egg filament and developing

EGG OF CLAVELLISA CORDATA.

appear. But here in the Lernaeopodidae the mouth parts and the

first two pairs of swimming legs appear simultaneously with the

nauplius appendages, and they all develop together. The early larval

stages are thus so thoroughly fused as to become virtually one single

period, and the pecuharities which characterize the different stages

overlap one another, several some-

times being present at the.same time.

Understanding such a fusion, there-

fore, we may distinguish the follo\ving

steps in development by dissecting

some of the larvae out of their sur-

rounding envelopes.

Nauplius.—Body ovate, the larger

end anterior; two pairs of appendages

visible, corresponding to the first

and second antennae; first pair one-

jointed, uniramose, terminating in

two plumose setae; second pair biramose, exopod five-jointed, each

joint with a long plumose seta, endopod two-jointed and termi-

nated by two plumose setae; no balancers but the posterior portion

of the body differentiated into a free thorax and a broad spatulate

abdomen, which is curled over ventrally beneath the thorax; no

eye visible but the anterior part of the head occupied by an attach-

ment filament which forms a simple loop, extending from

the frontal margin to the center of the head; behind this

may be seen the yolk granules and on either side are the

muscles that later will move the swimming legs.

Metanawplius

.

—Body so thick and stout as to be nearly

spherical; first antennae three-jointed and tipped with

two plumose setae; second pair with a five-jointed exopod,

each joint with a plumose seta, and a two-jointed endopod,

mth two terminal setae and a stout claw at their base;

upper Hp eUiptical, wider than long; mandible short,

uniramose, and tipped with a single seta; first maxillae

biramose at the tip, the outer ramus much shorter than

the inner, and each armed with short spines; second

maxillae stout, uniramose, three-jointed and terminated by a weak
claw; maxilhpeds also uniramose and three-jointed and terminated

by a stouter claw.

Each of the four swimming legs consists of a basal joint and two

one-jointed rami, armed with long ])lumose setae; the anal laminae

are as large as the rami of the legs and carry long and unequal setae.

The fii'st actual molt takes place at the close of this metanaupfius

stage, and the escape from the egg is simultaneous with it.

Fig. 12.—Egg
filament
and egg of
Naobran-
chia lizae.

Figs. 10, 11,

AND 12 ARE
MAG NITIED

ALIKE.
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First copepodid or free-swimming stage.—Body elongated, flattened

dorso-ventrally and made up of a cephalothorax, three free thorax

segments, and a fused gen-

ital segment and abdomen,

carrying the anal laminae.

The cephalothorax is a more
(Clavella) or less (Ach-

theres and Sdlmincola) com-

plete fusion of the head and

first thorax segment. In the

latter genera the separation

of the two is indicated by
notches on the lateral mar-

gins and by a dorsal groove;

in the former genus these do

not appear. The shape of

this cephalothorax is elhpti-

cal in Salmincola, ovate in

Clavella, and eUiptical or sub-

qu adrilateral in AcTitheres. A
characteristic copepod eye is

found at about the center of

the cephalothorax in Clavella

and Salmincola. The eye in

Aclitheres is so rudimentary

that it can not be seen except

in sections. In the front of

the head, close to the dorsal

surface, Hes the attachment

filament which is characteris-

tic of this family. It con-

sists of a long cyhndrical rod,

enlarged at either end; the

enlargement of the distal end

is in the shape of a mushroom
or umbrella, and is the part

that sticks to the flesh of the

host, and becomes the bulla

or attachment organ of the adult parasite. The cyhndrical rod is

folded in a single loop in Salmincola, coiled like a rope in Aclitheres,

and wound into a tight spiral in Clavella (fig. 13).

The first thorax segment is two-thirds as large as the head, is fused

with the latter, and tapers posteriorly, terminating in two large lobes

which correspond to the posterior lobes of the carapace in the Caligidae.

The second (first free) thorax segment is much larger than the seg-

34843 °—Proc.N.M.vol.47—14 38

O^mm.

Fig. 13.—Copepodid labv.v of Clavella uncinata.
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ments which follow it in AcMJieres and Salmincola, but is the same
size or a trifle narrower in OlaveUa. The third and fourth segments

are about the same size and length in all the genera, but their relative

size compared with the cephalothorax or with the second segment

varies greatly. In general they are very narrow in AcMJieres and

Salmincola and very wide in ClaveUa. The last segment is a fusion

of the posterior portion of the thorax and the abdomen, and it carries

the anal laminae, which are variously armed with setae in the different

genera. The first antennae are four-jointed and extend directly out-

ward at right angles to the body axis in Salmincola and AcJitJieres;

in ClaveUa they ap-

parently have fewer
joints and are turned

backward along the

sides of the carapace.

The second antennae

are biramose, the exo-

pod one -jointed and
tipped with a single

seta, the endopod two-

jointed and ending in

a powerful hooked
claw. The mouth-

tube projects downward and forward from between the bases of the

second antennae. It is made up of an upper and under hp, the lat-

ter grooved and fluted, overlapping the edges of the upper lip, and
consisting of two halves, which are often not entirely fused. The
mandibles are outside the base of the mouth-tube, one-jointed and
tipped with short setae; the first maxillae are also uniramose but
two-jointed and tipped with longer setae; the second maxillae are

stout, two-jointed, and tipped with a long and slender claw, bent

into a half circle; the maxillipeds are also stout, three-jointed, and
tipped with a stouter and straighter claw (fig. 14). Swimming legs

biramose, the basal joints broad and laminate, and furnished \\dth

powerful muscles, the rami small, one-jointed, and armed with long

plumose setae (fig. 15).

As soon as this copepodid larva escapes from the egg it begins an

active search for a host. By means of its two pairs of swimmmg
legs it moves about actively in a more or less spiral path. ^ This

movement is kept up for 24 to 48 hours, and then relaxes, the

larva becoming so wearied that it can scarcely move at all. Conse-

quently it must find a host within this time or perish; if it is fortu-

nate enough to come in contact with the right kind of fish it fastens

Fig. 14.—Copepodid larva of Clavella uncinata. a, Mandible;

6, FIRST maxilla; C, second MAXttLA; d, MAXILLIFED.

1 Fasten, Journ. Animal Behavior, vol. 3, 1913, p. 43.
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itself at once to it. It is a general rule that every species of fish has

its own peculiar parasites, and hence the latter must have some means
of selecting the right host. It is also true that the more fixed the

parasite becomes and the less capable it is of moving about, the

more exclusively is it confined to one species of fish.

It is only the free-swimming forms like Argulus and some of the

Cahgidae that have a long hst of hosts. Eyesight probably has very

Uttle to do with the selection of the particular host, especially in

the present family, where the eyes are

so rudimentary as to be practically

useless.

Fasten's experiments with Sal-

mincola edwardsii, together with re-

peated observations by the present

author, would indicate that the

choice is made by some chemical

means, smell or taste, or a combina-

tion of the two. Actual attachment

is accompUshed by bringing the

Fig. 15.—First (upper) and second swim-
ming LEGS OF COPEPODID LARVA OF ClA-

VELLA UNCINATA.

frontal margin of the head in con-

tact with the skin, fin, or giU of the

host. The mushroom end of the at-

tachment filament then sticks fast,

and the filament is withdrawn from

the head. In Salmincola, according

to Fasten, the larva remains a short

time attached by the frontal filament

;

in the other genera such an attach-

ment has not yet been observed.

But in any case this attachment
lasts only a short time; the proximal

end of the filament is grasped by the

second maxiUae and detached from
the frontal margin of the head. The maxiUa and filament are then
thoroughly fused, and remain as the so-called arms or permanent
attachment organs of the adults of this family of parasites. There is

always an absorption of the filament, and there may be also an absorp-

tion of the maxillae until aU that is left of the original apparatus is

the distal mushroom enlargement of the filament, the bulla, buried in

the flesh of the host. Many species of Chvella show such a condition,

tjie bulla being fastened directly to the ventral surface of the trunk.

On the other hand, after the filament has been absorbed the arms
sometimes lengthen until they may become two or three times the

length of the entire body, as in Lernaeopodina.

T3ie male does not become permanently attached in this way, but
retains his hold on the filament for a short time only and then lets
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go and clings to the body of the female for the rest of his hfe. Sub-

sequent to attachment the changes which take place in the copepod
are chiefly concerned with the development of the reproductive

organs. In the fixed female the legs, the segmentation of the body,

and frequently the anal laminae disappear. At the same time the

trunk or so-called genital segment increases through the develop-

ment of the convolutions of the oviducts and becomes relatively as

well as actually much larger than before, and finally the external

egg sacks are formed, which may be regarded as the completion of

the life cycle.

The male does not increase much in size, but remains a pygmy; he
usually loses the two pairs of swimming legs, but retains, in part

at least, the body segmentation. The maturing of the spermato-

phores and their subsequent attachment to the genital process of

the female marks the completion of his hfe cycle, and he does not
probably hve very long afterwards.

SYSTEMATIC.

Historical.—In the first edition (1735) of his Systema Naturae
Linnaeus placed aU the crustaceans among the wingless insects under
three genera. It is very doubtful if any member of the present

family was included in this first edition. But later in the second

edition of the Fauna Suecica (1761) he described Lernaea salmonea,

which is really a Lernaeopod and probably the oldest member of the

family, and which he located among the moUusks.

Having thus begun under the genus Lernaea, the present family

was for a long time included with the Lernaeidae. On account of

their degenerate form they were not placed with the Crustacea by
any of the earher zoologists. Lamarck, after locating them among
the moUusks (1801) and the anneUds (1809) went so far as to create

a separate group to receive them (1812) which he called the Epizoaria

and placed between the worms and the insects. In his Handbuches
der wirbeUosen Thiere (1816) he writes that he had found Lerneans

which showed a transition from insects to worms so that the Epizoaria

could be regarded only as a provisional or temporary class.

Bosc, also following Linnaeus, placed them among the mollusks

(Historia Vermium, n. d.), but contended that they were closely

related to the intestinal worms. Oken, in his Lehrbuch der Natur-

geschichte (1815-16), included some of the Lernaeopodidae in two
different places. First he placed among the worms (pp. 182-184),

between EcTiinorhynchus and Hamularia, the genera Philline, ScJiis-

turus, and Lernaea. Second as a separate group, the Armwiirmer

(pp. 357-359), between Asterias and Gordius, he placed not only

Axine, Clavella, Pennella, and Lernaea, but also DichelestJiium, Caligus,
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and Argulus. But while locating them thus wrongly, he at the same
time pointed out their close relationship to the Entomostraca, and
thus made a notable advance over his predecessors. De Blainville

pubUshed in the Bulletin des Sciences, Paris, 1816, a new classification

of the animal kmgdom in which he placed the Lernaeopodidae with

other copepod parasites, in a subclass Epizoaires under the class

Tetradecapods and the group Articulates. Later he made a special

study of the Lernaeidae and gave (Journal de Physic[ue, 1822) the first

good account of tlieir anatomy. He divided the family into a large

number of new genera, which he arranged according to their morphol-

ogy and the nearness with wliich they approached Caligus. The
seventh of these was the new genus LernaeoiJoda, the type of the present

family. Latreille in Cuvier's Regne Animal keeps the Lernaeans
among the intestinal worms even as late as 1830.

He admits that other authors have claimed that these parasites

are Crustacea, as is shown by the males, but he adds, "pour consacrer

cette opinion, il foudrait pouvoir retrouver ces males" (vol. 3, p. 256).

He introduces with Oken's Clavella the new genera Anchorella and
BrachieUa, which belong to the Lernaeopodidae and are of course

ascribed to Cuvier. In 1831 he published a Cours d'Entomologie
in his own name wherein he described the Siphonostoma as an order

of the section Edentata of the class Crustacea. He calls the second
family of this order Lernaeiformes, but does not include in it any of

the Lernaeidae, thus failing to recognize their relationship with the

Siphonostomata and other Crustacea.

Desmarest, in his monograph of the Crustacea (1825), after showing
that the Lernaeidae belong with the Caligidae among the Crustacea,

finally places them under the Poecilopoda, an order of the subclass

Entomostraca. Wiegmann, in his Grundriss der Zoologie (1823),

was the first to give the Lernaeidae their proper position, partly

agreeing with Blainville, partly with Desmarest, and partly with
other German investigators hke Nitzoch and Leuckart. He was fol-

lowed by Nordmann (1832) and Burmeister (1833), who confirmed
the position assigned, to the Lernaeidae, and added many of the facts

necessary to confirm their views. Nordmann established the new
genera AcJitheres, Basanistes, and Tracheliastes, and described new
species in several of the old genera. Burmeister at the close of his

paper adds some general considerations in which he gives us the first

division of the group Siphonostoma into five famihes. The second
of these, the Lernaeoda, corresponded almost exactly with the modern
family Lernaeopodidae, but included, beside the true Lernaeopod
genera, Chondracanihus and Lernanthropus.

Mine Edwards was thus furnished with a large amount of necessary
data which enabled him in his great work, Histoire Naturelle des
Crustaces (1840), to perfect the classification of the parasitic cope-
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pods in many particulars. He recognized two orders, the Siphonos-

toma, including the Argulidae, the CaUgidae, the Pandaridae, the

Dichelestiidae, and the ErgasiUdae, and for the second order the

Lernaeidae, including the Chondracanthidae, the new family, the

Lernaeopodidae, and the Lernaeoceridae.

The family was thus first introduced by Milne Edwards, and since

that introduction the only changes in it have been the addition or

removal of various genera.

Family LERNAEOPODIDAE Milne Edwards.

Family characters of female.—A fixed parasite; head usually sepa-

rated from the thorax, often borne on a long neck; trunk usually

unsegmented, with or without posterior processes; abdomen and anal

lammae often lacking; first antennae small and with few joints;

second antennae biramose, flattened laterally, not prehensile; upper
and under lips prolonged into a sucking tube fringed with hairs;

mandibles toothed; first maxillae rudimentary, palplike; second

maxillae modified into attachment organs, usually joined at the

distal end and furnished with a bulla; maxiUipeds of the usual pre-

hensile form, tipped with claws; no swimming legs; egg strings large,

multiseriate.

Male.—A pigmy clinging to the body of the female but free to

move about; head usually separated from the trunk, the latter more
often segmented than in the female; anal laminae usually present;

first maxiUae similar to those of female ; second maxillae and maxilli-

peds large and powerful, and furnished with prehensile claws; first

two pairs of smmming legs sometimes present in the adult (genus

Achiheres), but degenerate and useless.

RemarTcs.—The different investigators have adopted very different

methods of classification in deahng with this family. Burmeister

(1833) used the structure and position of the attachment organs

(Haftorganen) as the basis of the fu'st division, and the length and
shape of the cephalothorax as the basis of the second division. Milne

Edwards ( 1840) used the same basis for his first division, but for the

second one he introduced the relative position of the second maxillae

and maxiUipeds.* Baird (1850) used the structure and fusion of the

second maxillae for his first and only division, wliich is really a

generic one, since he included in the family simply the two genera

Lemaeopoda and Ancliorella. Heller (1865) based his first division

on the presence or absence of maxilHpeds, his second on the structure

of the second maxillae, and his third on the foi-m of the cephalothorax.

Gerstaecker( 1881) used the length and thickness of the cephalothorax

for his first division, the separation or fusion of the neck and body for

1 He called them first and second maxillipeds.



NO. 2063. NORTH AMERICAN PARASITIC C0PEP0D8—WILSON. 599

the second division, and the structure of the attachment organs for

the third division.

Since Gerstaecker there has been no serious attempt at a revision

of the classification of this family, though valuable suggestions have
been made by Neresheimer (1909) and others.

The following scheme of classification is a combination of all these
which have preceded it, with such additions as more recent investi-

gations demand. The most important of these additions and the
one thing which can give the present scheme any credit, if indeed it

can claim such, is the use of the male. The males are less degenerate
than the females and the only reason why they have not hitherto

been employed by systematists has been the fact that so few of them
have been known. Neaily every investigator has called attention

to the desirability of the male as a basis of generic distinction. Some
have plainly stated that the ultimate decision in every question of

generic vahdity must rest with the male. This being appreciated
even by those who lacked the facts necessary to use it, it follows that
type distinctions among the males ought to possess superior value
in distinguishing the genera. Accordingly, so far as has been pos-
sible in the following classification, each genus presents a certain

type of male, which is fully described and figured in the genus diag-
nosis. To facilitate comparison these 17 male types are shown side

by side in plates 25 to 28, the scale mark by the side of each repre-
senting one-tenth of a millimeter.

TABLE OF GENERA.

1. Maxillipeds inside of second maxillae and the two close behind the mouth tube-
cephalothorax neither narrowed nor flattened, in line with the trunk or inclined
forward Lernaeopodinae, 2.

1. Maxillipeds inside of second maxillae and the two removed a considerable dis-

tance behind the mouth tube; cephalothorax much narrowed and flattened,

inclined backward, or arched dorsally Tracheliastinae, 5.

1. Maxillipeds removed some distance behind the mouth tube, second maxillae an
equal distance behind the maxillipeds; cephalothorax neither narrowed nor
flattened, in Une with the second maxillae and at right angles to the trunk
^xis Brianellinae, 6.

1. Maxillipeds close to the mouth tube, second maxillae removed a considerable
distance behind them; cephalothorax narrowed and wormUke, in line with
the trunk axis or inclined backward Clavellinae 7.

2. Second maxillae much longer than the cephalothorax; the latter always separated
from the trunk by a well-defined groove and often by a sort of neck 3.

2. Second maxillae stout and but little longer than the cephalothorax; the latter

fused with the body, without any traces of separation or segmentation 4.

3. No dorsal carapace on the cephalothorax; a genital process but no anal laminae,
posterior processes, or abdomen; trunk stout and unsegmented.

Salmincola, new genus, p. 603.

3. A partial dorsal carapace; no anal laminae or posterior processes, but a distinct

abdomen, sometimes segmented; trunk also often partially segmented; male
type ^, pi. 25 Achtheres Nordmann, 1832, p. 617.
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3. A distinct dorsal carapace; second and third thorax segments more or less differ-

entiated; no genital process nor anal laminae; two posterior processes ventral to

the egg strings; male type B, pi. 25 Lernaeopoda Blainville, 1822, p. 631.

3. A distinct dorsal carapace; trunk unsegmented; no genital process nor anal

laminae; two posterior processes dorsal to the egg strings; male type D, pi. 25.

Lernaeopodina, new genus, p. 639.

4. Fused head and trunk covered mth longitudinal rows of knobs or tubercles; male

unknown Basanislcs Nordmann, 1832, p. 643.

4. Fused head and trunk smooth, without tubercles or knobs; male type N, pi. 28.

Vanbenedenia Malm, 1860, p. 644.

5. Cephalothorax distinctly separated from the trunk; second maxillae united at the

tip and furnished with a bulla; male unknown.

Tracheliastes Nordmann, 1832, p. 644.

6. Second maxillae shorter than the cephalothorax, three-quarters fused and with

branching horns instead of a bulla; mouth tube depressed; male unknown.
Brianella, new genus, p. 647.

6. Second maxillae twice as long as the cephalothorax, entirely separate and with an

ordinary bulla; mouth tube projecting prominently; male unknown.

Thomsonella, new genus, p. 649.

7. Trunk, or second maxillae, or both, with deeply incised, fimbriate processes;

cephalothorax in line with the trunk 8.

7. No fimbriate processes on either the trunk or the second maxillae; cephalothorax

inclined to the trunk 9.

8. Cephalothorax short, thickset, and straight; anterior fimbriate processes on the

second maxillae; posterior ones on the posterior margin of the trunk; male

type C, pi. 26 Thysanote Kr0yer, 1863, p. 650.

8. Cephalothorax long, slender, and curved; both sets of processes entirely separate

from the second maxillae and the posterior margin; male type H, pi. 26.

Thysanotella, new genus, p. 651.

9. Cephalothorax short and stout, in line with the trunk, the two separated by a

distinct and very narrow neck; second maxillae entirely fused, with a bulla;

no genital process, anal laminae, or posterior processes; male unknown.

Cauloxenus Cope, 1872, p. 665.

9. Cephalothorax short and stout, flexed backward; second maxillae entirely sepa-

rate, each ending in a clasping enlargement; no bulla, genital process, or anal

laminae; two small posterior processes, dorsal; male type I, pi. 26.

Charopinus Kr0yer, 1863, p. 652.

9. Cephalothorax elongate and wormlike, curved or flexed at an angle with the

trunk; second maxillae in the form of broad clasping muscle bands; no bulla,

genital process, or posterior processes, but an unsegmented abdomen with anal

laminae ; male type J, pi. 27 Naohranchia Hesse, 1863, p. 657.

9. Cephalothorax elongate and wormlike, flexed at an angle with the trunk; second

maxillae normal and furnished with a bulla 10.

10. Second maxillae short and completely fused, often entirely lacking; a genital

process, but no abdomen or anal laminae, and usually no posterior processes. 11.

10. Second maxillae long and separate to their tips; a genital process and from two to

six posterior processes, but no abdomen or anal laminae 12.

11. Second antennae uniramose, tiu-ned down across the frontal margin; first maxillae

bipartite; first antennae three-jointed; male type M, pi. 27.

Clavella Oken, 1815, p. 666.

11. Second antennae biramose, turned down across the frontal margin, ventral ramus

two-jointed; posterior processes sometimes present; first maxillae bipartite; first

antennae four-jointed; male type, K, pi. 27 Clavellopsis, new genus, p. 686.
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11. Second antennae biramose, turned down across the frontal margin, ventral ramus

unsegmented; first maxillae tripartite; first antennae thi-ee-jointed; male type

L, pi. 27 Clavellodes, new genus, p. 689.

11. Second antennae biramose, projecting forward, ventral ramus unsegmented ;
first

antennae very large, four-jointed, projecting forward and often ai-med with large

spines; first maxillae bipartite; male type E, pi. 2Q.Clavellisa, new genus, p. 693.

12. No posterior processes; no dorsal carapace; both rami of second antennae unseg-

mented; male type P, pi. 28 Eubrachiella, new genus, p. 716.

12. Two or four posterior processes; a distinct dorsal carapace; exopod of second

antennae two-jointed 13.

12. Six or eight posterior processes; no genital process; cephalothorax flexed forward,

not backward I'*-

13. Cephalothorax separated from the trunk by a distinct groove; fii'st maxillae bipar-

tite; second maxillae with fingerUke processes or with a club-shaped bulla;

male type 0, pi. 28 Parabrachiella, new genus, p. 713.

13. No groove between the cephalothorax and trunk; first maxillae tripartite; second

maxillae without process3S or with an ordinary button-shaped bulla; male type

C, pi. 25 Brachiella Cuvier, 1830, p. 698.

14. No dorsal carapace; exopodof second antennae two-jointed; second maxillae sepa-

rate to their tips; first maxillae bipartite, palp with two spines; male type

p pl_ 26 Epibrachiella, new genus, p. 715.

14. A distinct dorsal carapace; both rami of second antennae unsegmented; second

maxillae completely fused; first maxillae tripartite, no palp; male type R,

p];_ 28 Prohrachiella, new genus, p. 716.

Synonyms.—Th& mouth parts being difficult to discern while the

swimming legs are entirely lacking, the old investigatore were com-

pelled to depend largely upon the general form, the external appear-

ance, and the egg strings. These features are changeable enough at

their best, but when we reflect that practically every specimen

described by those investigators had been preserved in strong alcohol

we wonder that they located so many of them correctly. The alcohol

warps and distorts the soft and unresisting tissues, wrinldes the

skin, changes or bleaches out the color, and shrinks the bodies. In

view of these facts it is not surprising that the same animal in three

or four different kuids of preservation has served as the type of as

many distinct species or even genera. In consequence there are very

few of the genera which do not have at least one synonym, while some

of them have as many as four. The following is a list of the synonyms

as at present recognized:

Pediculus.—Bau-d in his British Entomostraca says: "the first

notice taken of any species appertaining to the genus [Lernaeopoda]

was by Gisler in 1751, who, in the twelfth volume of the 'Acta Suecica,'

describes and figures a species of Lernea found by hun on the salmon,

and which he called 'Pediculus salmonis or Lax-lusen'". There is

no twelfth volume, 1751, of the Acta Suecica, but m vol. 12, 1751,

of Kongl. Svenska Vetenskaps Academiens HandHngar, p. 185, Nils

Gissler describedJ' Lax-lusen," but did not mention Pediculus. Hence

the name must be dropped, especially as it was afterwards used by

Linnaeus for a genus of Epizoa.
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ScMsturus.—This name was applied by Rudolphi 'm 1809 to a genus

of worms, and by Oken in 1815 to a single species of the genus Cla-

vella. In this latter use it becomes a synonym.

Entomoda.—Applied by Lamarck in 1818 to the genus Lernaeopoda;

but as the type or first species named by Lamarck under his new
genus was E. cornuta, which belongs to the genus Chondracanthus

,

established in 1811, it is evident that the name can not be used for

a Lernaeopod.

Anchorella.—Proposed by Cuvier in 1830 for a single Lernaean
which he wished to estabhsh as a new genus, and afterwards applied

by other authors to the entire genus Clavella, excluding the latter

name. But the name Clavella had been published by Oken in 1815

and hence Anchorella is either a distinct genus or becomes a syno-

nym (see p. 667).

Lernaeomyzon.—Proposed by Blainville in 1822 for this same genus

Clavella, but the latter had seven years' precedence.

Hessia.—In 1870 Edouard van Beneden published a paper ^ en-

titled " Developpement des genres Anchorella, Lernaeopoda, BracJiiella,

et Hessia."

No description of this last-mentioned genus is given, nor any

figures except of the eggs and one larval stage. Beneden says of

it that it approaches on the one side Anchorella, which it resembles

in aU the phenomena of development, while on the other hand it is

hke certain of the Chondracanthidae in its external appearance; that

it is a very common parasite along the coast of Brittany in the giU

cavity of Tngla lineata. It may be the same species that Richiardi

afterwards designated as Anchorella carusi. But he also has given

us no description or figures; hence both designations become mere

names until something further is known about them.

Cestopoda.—Kurz in his admirable paper on the Lernaeopodidae

(1877) described and figured a new genus and species which he des-

ignated as Cestopoda amplectens. But 14 years before Hesse had
described a new genus and species which he called Naohranchia cygni-

formis. The two genera are identical, although the species are dis-

tinct, and hence Kurz's name must become a synonym of that given

by Hesse.2

Stylophorus.—In 1878 Hesse pubhshed the description and figures

of another new genus and species which he called Stylophorus hippo-

cephalus. But on examination this proves to be the same genus that

Kr0yer had designated as Charopinus in 1863. Hence Hesse's name
must become a synonym of Kr0yer's.

Thynnicola.—Micuhcich in 1904 described what he thought to be

a new genus and species under the name Thynnicola ziegleri, but which

•Bull. Acad. Roy. Belgique, ser. 2, vol. 29, p. 223.

sAnnales des Sciences Naturelles, ser, 4, vol. 20, p. 101, pi. 1.
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proved to be the same that Cuvier had named BracJiieUa thijnni.

The former thus becomes a synonym of the latter name.

LE;R]Sr.A.I?]OFODIlSrA.E;. nev^r svibfaiTiily-.

Subfamily characters of Femai*^.—Cephalothorax shorter than the

arms, and m Ime with the body or bent forward at an angle ; trunk

plump, sometimes with, sometimes without, posterior processes, but

often showing more or less distinct segmentation; a genital process in

some genera but no anal laminae; second maxillae outside of maxilli-

peds and the two close behmd the base of the mouth tube; the

maxillae united only at the tips, sometimes entirely separate ; bulla,

when present, of the ordinary type; egg strings usually short and

plump.

Male.—Cephalothorax separated by a weU-marked groove from the

body, which is often segmented; anal laminae present and usually

directed backward ; second antemiae biramose and armed with a claw.

SALMINCOLA, nev/ genus.

Generic Characters of Female.—Cephalothorax short, stout, and

inchned at an angle to the body axis; separated from the trunk by

a groove, but with no definite waist; no dorsal carapace; trunk short

and stout, often flattened dorso-ventrally, with no signs of seg-

mentation; no abdomen, anal laminae, or posterior processes; a small

transparent genital process is present in the young female and often

in the adult. First antennae indistmctly three-jointed, usually

showing no segmentation; second antennae biramose, both rami one-

jointed, the endopod larger than the exopod; first maxillae tipped with

three spines and without a palp; second maxillae short and stout,

joined at the tip by a button or mushroom-shaped bulla, often

joined also at the base around the back of the thorax, forming a pair

of "shoulders;" maxilhpeds with a stout basal joint and a slender

terminal claw; egg strings usually long and slender, eggs small and

numerous.

Generic characters of male.—Size small (0.50 mm.); cephalothorax

about the same length as the trunk, the two bent into the form of a

semicircle; no dorsal carapace; trunk a little stouter than the ceph-

alothorax and indistinctly segmented, with a pair of short anal

laminae curved dorsally; no abdomen; first antennae three-jointed;

second antennae biramose, the exopod (ventral ramus) uncinate;

second maxillae and maxiUipeds each three-jointed, attached to the

concave margin of the semicircle at the center, their tips reaching

the same level as the tips of the antennae and the anal laminae;

maxiUipeds stouter than the second maxillae and attached inside

the bases of the latter.
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Type.—Salmincola sdlmonea (Lernaea salmonea Gissler).

(Salmincola, Salmo, the host family and incola, a dweller.)

Remarlcs.—This new genus differs from Lernaeopoda in the absence

of a dorsal carapace on the cephalothorax, in the fact that the first

thorax segments are not differentiated, in the absence of posterior

processes and a palp on the first maxillae, and in the presence of a

genital process. From Lernaeopodina it may be distinguished by the

absence of a dorsal carapace, posterior processes, and the palp on the

first maxillae, by the presence of a genital process, and by the structure

of the maxilhpeds.

From AcMheres it may be separated by the configuration of the

top of the head (see figs. 19 and 69), by the absence of a neck and

abdomen, by the presence of a genital process, and by the form of the

second anteimae, which are folded across the front of the head in

AcMheres, but are carried straight forward in Salmincola.

The only male of the genus thus far discovered is that of edwardsii

which has recently been described and figured by Fasten.^

It shows a much closer relationship to AcJitlieres than to Lernae-

opoda, but may be distinguished by its smaller size, by the curvature

of the cephalothorax and trunk, and by the structure of the second

antennae.
TABLE OF SPECIES.

1. Body two or three times as long as the cephalothorax and much wider, flattened

dorso-ventrally and not inflated 2.

1. Body and cephalothorax of about the same length, trunk mder and considerably

inflated, sometimes spherical; arms much shorter than the trunk and with a

petioled bulla 7.

2. Cephalothorax as wide or wider than long and nearly in line with the trunk 3.

2. Cephalothorax much longer than wide and at right angles to the trunk axis 6.

3. Arms straight and considerably longer than the trunk 4.

3. Arms more or less cvu-ved and shorter than the trunk 5.

4. Bulla funnel-shaped; two chitinous appendages between the bases of the first

maxillae alpina (Olsson), 1877.

4. Bulla mushroom-shaped; body much flattened, thinner posteriorly than anter-

iorly californieiisis (Dana), 1852, p. 605.

4. Bulla orbicular with a long petiole; maxiUipeds large and stout, without accessory

spines carpionis (Kr0yer), 1837, p. 606.

5. Bulla scoop-shaped, with its concave ventral surface applied to the outside of the

gill filament; maxillipeds with accessory peg on ventral surface of basal

joint salmonea (Gissler), 1751, p. 607.

5. Bulla pear-shaped ; maxillipeds with a minute tooth on the inner margin of terminal

joint coregonorum (Kessler), 1868.

6. Bulla mushroom-shaped and petioled, arms longer than the trimk; maxillipeds

plainly visible, with a large papilla on the basal joint

siscowet (Smith), 1874, p. 608.

6. Bulla mushroom-shaped and petioled; arms longer than the trunk and covered

with a "vagina;" maxillipeds concealed between the arms and without

papillae lotae (Olsson), 1877.

1 Biol. BuU., vol. 27, p. 116, pis. 1-3.
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6. Bulla globular and sessile; arms much shorter than trunk; maxillipeds plainly

\-isible, very large, destitute of claws; trunk contracted anteriorly into a

neck maracnae (Olsson), 1877.

6. Bulla spherical and sessile; arms longer than trunk; maxillipeds plainly visible,

slender, bearing claws; trunk spool-shaped and much elongated.

extensa (Kessler), 1868.

7. Dorsal outline of head elongate with concave sides; maxillipeds with accessory

spines on basal or terminal joints, or both 8.

7. Dorsal outline of head broadly ovate with convex sides; maxillipeds without

accessory spines and often without claws 10.

8. Bulla mushroom-shaped with enlarging pedicel; maxillipeds plainly \isible, but

only reaching the base of the mouth tube; first maxillae with palp.

edwardsii (Olsson), 1869, p. 609.

8. Bulla conical with enlarging pedicel; maxillipeds visible and reaching anterior

margin of head; first maxillae without a palp and with 2 setae.

oquassa, new species, p. 611.

8. First maxillae without a palp but with 3 terminal setae; maxillipeds of varying

lengths 9.

9. Bulla mushroom-shaped with two distinct pedicels; maxillipeds wholly visible.

with a large spine on the basal joint; egg tubes widely separated at their base,

bicauliculoia (Wilson), 1908, p. 6*12.

9. Bulla mushroom-shaped, only one pedicel; maxillipeds partly hidden; no spine

on basal joint; egg tubes close together at their base.

falculata (Wilson), 1908, p. 613.

9. Bulla club-shaped, five times as long as wide; maxillipeds completely hidden

between the arms; the latter short and much swollen.

%maZZi (Kessler), 1868, p. fa3.

10. No terminal claws on maxilUpeds; egg tubes turned forward and curled against

the trunk; diameter of bulla much greater than that of the arms 11.

10. Small terminal claws present on maxillipeds; egg tubes long and slender and in

normal position ; diameter of bulla about the same as that of the arms 12.

11. First antennae two-jointed; exopod of second pair a segmented papilla; first maxillae

short and stout; toothed edge of mandible continuous and uninterrupted.

inermis (Wilson), 1911, p. 614.

11. First antennae unsegmented ; exopod of second pair a claw; first maxillae long and

slender; toothed edge of mandible with a wide gap near the center.

extumescens (Gadd), 1901.

12. Cephalothorax in line with trunk; basal joint of maxilliped very slender; exopod

of second antenna distinctly jointed; no accessory spine on maxillipeds.

arcturi (Miers), 1877.

12. Cephalothorax at an obtuse angle with trunk; basal joint of maxilUpeds stout and

armed with accessory spine; exopod of second antenna not jointed.

beani (Wilson), 1908, p. 615.

12. Cephalothorax at right angles to trunk; bases of arms forming a pronounced hump
across back of head; terminal claw of maxillipeds large.

gibber (Wilson), 1908, p. 615.

12. Cephalothorax at right angles to trunk; no pronounced hump; no claw on maxil-

lipeds carpenteri (Packard), 1874, p. 616.

SALMINCOLA CALIFORNIENSIS (Dana).

Lernaeopoda californiensis Dana, 1852, p. 1379, pi. 96, figs, la and 16.

Plate 29, figs. 16 and 17.

Host and record of specimens.—Several females were taken from

the body of a salmon (Oncorhynchus) in the Klamath River, CaU-
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fornia, by tho Wilkes Exploring Expedition. Four females were
collected by Dr. B. W. Evemiann from the gills of Oncorhynchus
nerka at the inlet of Big Payette Lake, Idaho, September 27, 1894.

These were identified by G. G. Gurley, and from them he obtained the

measurements given below. Unfortunately none of these speci-

mens appear in the United States National Museum collection.^

Specific characters offemale.—Cephalothorax in hne with the trunk
axis, triangular in outhne, one-third the length of the trunk, nearly

twice as wide as long, with rounded corners. Trunk elliptical, at

the center nearly twice as broad as the head, drawn to a rounded
point posteriorly between the egg strings. In lateral view both the

head and the trunk are flattened into a continuous straight line on
the ventral surface, but very convex dorsally. The trunk is thickest

anteriorly and the cephalothorai posteriorly, and each tapers lapidly

toward the opposite extremity. Egg strings slender, cylindrical,

and one-half longer than the trunk; eggs in 8 or 10 longitudinal rows,

about 30 in a row. Second maxillae short and stout and much
wrinkled, joined to the bulla by a long and slender pedicel; bulla

mushroom-shaped, its diameter considerably greater than that of the

maxillae themselves ; maxillipeds short and slender.

2Iale.—Unknown.
Color (preserved material) , a uniform grayish white. Total length,

3.5 mm.; breadth, 2.8 mm.; length of arms, 2.72 mm.; length of

buUa pedicel, 0.95 mm.; length of egg strings, 4.36 mm.
( californiensis, from the locality in which it was found).

Remwrks.—In support of his identification Gurley notes the fact

that OncorJiynclius nerka, from which Doctor Evermann obtained his

specimens, is the species which occurs in the Klamath River, where
Dana's types were found. The species seems to be ai vahd one,

although there are no specimens of it now available. For this reason

and because Dana's figures are not readily accessible they are repro-

duced here (pi. 29, figs. IG and 17) somewhat enlarged, but other-

wise just as he pubUshed them.

SALMINCOLA CARPIONIS (Kr^yer).

Lemaeopoda carpionis Kr0yer, 1837, p. 268, pi. 2, fig. 6.

Remarks.—Ki^jev distinguished this species from salm.onea as

follows, a distinction which Bassett-Smith and others have tried to

set aside.

Salmonea, head small, less than a fourth the length of the animal, subtriangular, of

the same length and width, directed straight forward or a Httle backward. Arms
elongate, equaling or exceeding the length of the trunk and making an obtuse angle

with it; bulla recumbent, depressed, oval, yellow, subcartilaginous, and without a

pedicel. External egg sacks short, slender, almost filiform, with two transverse series

of eggs at the most.

1 Eight females have since been taken from the same host and locality; they have received Cat. No.
43563, U.S.N.M., and will be more fully described later.
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Carpionis, head large, more than a fourth the length of the animal, ovate, much
longer than wide, making with the trunk a right angle or one a little acute. Arms
shorter than the trunk, often pressed against the surface of the underlying segment;
bulla large, orbicular, very convex, black, homy, with an elongate and slender ped-
icel. External egg sacks of medium size with three or four transverse rows of eggs.

In Ki'0yer's figures there are also decided differences in the struc-

ture of the maxilHpeds and second antennae, wliich make his specific

distinction a vaUd one, and accordingly the two species have both
been placed in the new genus Salmincola.

SALMINCOLA SALMONEA (Gissler).

Plate 29, figs. 18 to 22.

Lax-liLsen, Lernaea salmonea Gissler, ^ 1751, p. 185, pi. 6, figs. 1-5.

Lemaea salmonea Linnaeus, 1761, p. 509, No. 2102.

Schisturus salmoneus Oken, 1816, p. 183.

Entomoda salmonea Lamarck, 1818, p. 686.

Lemaeopoda salmonea Blainville, 1822, p. 443.

Host and record of specimens.—Three females with egg strings from
the gills of a salmon at Bamffshire, England, were obtained by ex-

change from Canon A. M. Norman, and are numbered 8339, U.S.N.M.
A second lot of six females was obtained by R. Hitchcock from

the gills of salmon in England and is numbered 39608, U.S.N.M.
Specific characters of female.—Cephalothorax short and stocky,

three-lobed in dorsal view, being enlarged posteriorly through the

bases of the second maxillae; separated from the trunk by a distinct

groove; no dorsal carapace. Trunk a flattened ovoid or pyriform,

narrowed anteriorly into a short neck, considerably enlarged and
often somewhat thi-ee-lobed posteriorly, with a minute genital process

at the center of the median lobe; no abdomen, anal laminae, or pos-

terior processes.

First antennae short and tipped with a minute spine; no external

indication of segmentation. Second antennae biramose; exopod
longer and larger than the endopod and tipped with a large curved
spine and two or tlu^ee smaller ones; both rami one-jointed.

First maxillae slender and tipped with three small jointed setae,

no palp; second maxillae, including the bulla, the same length as, or

sHghtly shorter than, the entire body, joined at the tip to a large

ovate bulla, sometimes by a single pedicel, sometimes by two dis-

tinct pedicels. Bulla as wide as both maxillae together, concave
ventrally, convex dorsally, thickened and projecting back of the

pedicel along the proximal margin. Tliis bulla is turned down so

that its long axis is parallel with that of the maxillae and its concave
ventral surface is applied to the outside of the gill filament, instead

of being buried in its tissue.

MaxiUipeds with a stout basal joint and a short, slender, curved
claw; the latter with an accessory spine near the center of its inner

iKongl. Svenska Vetenskaps Academiens Handlingar, vol. 12.
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margin; the former Anth a short and stout spine or peg on its ventral

surface near the base of the terminal claw. This spine is not in line

with the terminal claw but the latter shuts past it dorsally.

Male.—^Unknown. Color a uniform yellowdsh-white ; bulla bluish

or light purple. Total length (without egg strings) 7 to 8 mm.;
breadth, 3 mm.; length of arms, 5 mm.; of bulla, 1.5 mm.; of egg

strings, 6 mm.
(salmonea, of or pertaining to salmon).

RemarJcs.—^This species has been described by so many authors

that very little is left to be added. Attention, however, is called

to the fact that the median projection at the posterior end of the

body is not an abdomen but a genital process hke that in Clavella.

Also the "two apical knobs" mentioned by some authors are really

spermatophores (see fig. 22). The bulla is veiy pecuMar in its appli-

cation to the gill filament, as well as in its shape and orientation.

The peculiar pattern of the dorsal surface of the head is a good char-

acteristic of the species, and this with the bulla affords a ready

means of identification. These points, together with the peg on the

maxilUpeds, are the chief reasons for presenting the figures here given.

SALMINCOLA SISCOWET (Smith).

Plate 30, figs. 23 to 29.

Lemaeopoda siscowet Smith, 1874, p. 6G4, pi. 3, figa. 15-16.

Host and record of specimens.—Seven adult females Avith egg

strings were taken from the gills of Cristivomer namaycush siscowet

at Outer Island, Lake Superior, by J. W. MUner. They are num-
bered 39597, U.S.N.M. and are labeled in Professor Smith's hand-

writing '' Lernaeopoda siscowet Smith, Cqtypes."

Specific characters offemale.—Cephalothorax ovate, flattened dorso-

ventrally, coming to a rather sharp point anteriorly, and thickened

posteriorly through the bases of the arms so that it overhangs con-

siderably the trunk, from which it is separated by a very distinct

groove. Dorsally the cephalothorax is strongly arched, while ven-

trally the large maxiUipeds stand out prominently, like an under jaw.

Trunk pear-shaped, considerably narrowed anteriorly, but not form-

ing a distinct neck; only a little longer than wide, with obscure seg-

mentation grooves on the ventral surface; strongly arched dorsally

and truncated posteriorly, but ventrally extending a little back of

the bases of the Qgg strings.

The latter are cylindrical and as long as the entire body or longer;

eggs in 6 or 7 longitudinal rows, much twisted, about 30 eggs in

each row.

First antennae of medium length and tipped with 2 or 3 minute
spines, but very obscurely segmented; second pair biramose, the

exopod one-jointed, longer than the endopod, enlarged a little at

the tip and armed with a few straggling spines; the endopod two-
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jointed, the basal joint swollen into a large ventral knob armed with,

spines and similar to the one in Salmincola edwardsii (p. 610); the

terminal joint narrow and palplike and tipped with a single fleshy-

point on the margin next to the exopod. There is also a knob on

the outer sm-face of the basal joint, close to the base of the endopod

which projects strongly and is armed with curved spines. Mandible

stout, broadened toward the base and curved, armed with four large

distal teeth, which are curved and bluntly pointed, and one small,

sharp proximal tooth. First maxillae short and slender, tipped with

two conical spines and without a palp; second maxillae as long as,

or even considerably longer than, the trunk, slender, nearly straight,

and a trifle enlarged at the tips. Bulla mushroom-shaped, its diam-

eter almost thi-ee times that of either arm, its pedicel long, large,

and inflated at the distal end. Maxillipeds of medium size, the ter-

minal joint curved and tipped with a short curved claw and an

inner minute spine; the basal joint with a large papilla on its ven-

tral surface, which is terminated by two small papillae, each bearing

a spine which seems to be retractile.

Color (preserved material) a uniform yellowish-white.

Total length (excluding egg strings), 7 mm. Length of cephalo-

thorax, 2.8 mm.; of trunk, 4.2 mm.; of second maxillae (including

bulla), 8 mm.; of egg strings, 7 mm. Width of trunk, 2.8 mm.
(siscowet, Indian name of host).

Male.—Unknown.
Remarhs.—^This species was described and figured by Smith in 1874

and has not since been seen by any investigator. Fortunately, some

of Smith's original specimens have been preserved in theUnited States

National Museum, and from them the present description and figures

have been taken. There is practically little to add to Smith's excel-

lent description, but the second antennae and first maxillae are here

figured, both of which present specific characters. These, with the

peculiar outline of the top of the head, and the equally peculiar

papilla on the maxillipeds, distinguish this species from all others.

SALMINCOLA EDWARDSn (Olsson).

Plate 30, figs. 30 to 35.

Lernaeopoda salmonea Mayor, 1824, p. 24.

Basanisles salmonea Milne Edwards, 1840, p. 509, pi. 41, fig. 3.

Lernaeopoda edwardsii Olsson, 1869, p. 36.—Wright, 1882, p. 246, pi. 1, figs. 1-11.

Lernaeopoda fontinalis Smith, 1874, p. 663, pi. 3, figs. 12-14.

Host and record of specimens.—Twenty-five adult females were ob-

tained from the gills of brook trout, Salvelinus fontinalis, at the

State hatchery at Wild Rose, Wisconsin, and have received the

number 43574, U.S.N.M. A second lot of ten females were taken

from the gills of the same host at Caledonia, New York, and are

34843 °—ProcN.M.vol.47—14 39
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numbered 39587, U.S.N.M. Three females were taken from brook
trout at Sleepy Creek, Houghton, Michigan, Aug. 30, 1905, by
T. T, Hankinaiy, and are numbered 43577, U.S.N.M. There are two
females probably belonging to this species, which are labeled "Lake
Superior. U. S. Lake Survey. S. I. Smith, 1871," but the speci-

mens are so shriveled in the alcohol as to make the identification

uncertain.

Smith also described as a new species (Lernaeopoda fontinalis)

specimens found upon brook trout at Norway, Maine, in A. B.
Crockett's hatchery, which are undoubtedly the same as the present

species.

Gurley in his manuscript reports a number of specimens from brook
trout in the ponds of the U. S. Fish Commission Station, Northville,

Michigan, which he collected April 26, 1894, durmg a severe epidemic
which killed many of the fish. Specimens were also sent to the

United States National Museum May 16, 1911, from trout in a small

brook at South St. Paul, Minnesota, by Marshall E. Humphrey, of the

Kinnickinic Fisherman's Association. These were identified by the

present author and returned to Mr. Humphrey.
Specijic cliaracters offemale.—Cephalothorax inclined at an angle

of about 45° to the trunk axis, elongate-triangulate, broadest across

the posterior margin, narrowing to a rounded point anteriorly, two-
thirds as long as the trunk, and separated from it by a well-defined

groove and by the ridge formed by the bases of the second maxillae.

Trunk pear-shaped, narrowed anteriorly where it joins the cephalo-

thorax, but without a definite neck; flattened on the ventral surface,

strongly convex dorsally; no anal lammae or posterior processes, but
in all the younger and in some of the adult specimens there is a small

genital process. Egg strings short and stout, rarely longer than the

trunk; eggs of good size, arranged in 4 or 5 longitudinal rows, from
12 to 15 eggs in each row. First antennae short, nearly the same
diameter throughout, tipped with two or three minute spines and
showing no traces of segmentation. Second antennae biramose, the

exopod rounded and unsegmented, covered on the outer, and a part

of the terminal, margm with short spines curved inward ; the endopod
two-jomted, the basal joint swollen on its ventral and lateral margins
into a rounded knob covered with short curved spines, the terminal

joint much narrower than the basal, palp-like, and terminatmg in two
fleshy points. Mandibles relatively short and stout, the distal third

armed with 5 or 6 curved teeth without any secondary teeth. First

maxillae short and rather stout, terminating in one (Wright) or two
curved spines, the palp flask-shaped, shorter than the maxilla, and
terminating in one or two (Wright) curved spines. Second maxillae

(excluding the bulla) about the same length as the fused trunk, the

same diameter throughout, and extending around the back of the
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head to form a thick collar or ridge. Bulla mushroom-shaped, one-

third as long and nearly twice the diameter of the maxillae, with a
conical pedicel. None of these specimens showed the bilateral char-

acter spoken of by Wright (1882, p. 248). Maxillipeds three-jointed,

the two basal joints considerably swollen, the terminal joints tapering

strongly, the claw minute and curved.

Color (preserved material) a uniform grayish-white.

Total length (without egg strmgs), 4.35 mm. Length of trunk,

2.5 mm.; of arms and bulla, 2.85 mm.; of egg strings, 2.5 to 4.5 mm.
{edwardsii, to Milne Edwards)

.

Specific characters of male.—Since this is the only male known in

the genus the specific characters are the same as the generic (p. 603).

Remarlcs.—This species was first described by Mayor in 1824 under
the name Lernaeoiwda salmonea, because he believed it to be the

same as the species which Gissler, Lmnaeus, and Blamville had pub-
lished under that name. Milne Edwards in 1840 assigned Mayor's
species to the genus Basanistes, while he retamed Gissler's species in

the genus Lernaeopoda. In 1869 Olsson changed the species back
again to the genus Lernaeopoda, but confirmed Milne Edwards's
opinion that it was not the same as the salmonea of Linnaeus. Ac-
cordingly, he proposed the new name edwardsii for it, and it has been
thus known ever since. From the descriptions and figures of these

various authors there seems to be no reasonable doubt that the
form found in Europe is identical with that on the American trout.

Attention is called especially to the form of the bulla, the hump
joining the bases of the arms, the second antennae, and the maxilli-

peds as the distinguishing characters of the species.

SALMINCOLA OQUASSA, new species.

Plate 31, figs. 36 to 40.

Host and record of specimens.—Five females with egg strings were
obtained from blue-back trout, Salvelinus oquassa, at Kangeley Lakes,
Mame, Nov. 27, 1884, by Prof. L. A. Lee, of Bowdom College. They
are numbered 39604, U.S.N.M. One of them has been selected to

serve as the type of the new species and is numbered 43578, U.S.N.M.
They were attached to the inside of the operculum of the trout.

Specific characters of female.—Cephalothorax narrow and much
longer than wide, forming with the trunk a crescent or semicircle.

Trunk pear-shaped, strongly narrowed anteriorly but without a
definite neck; squarely truncated posteriorly. Egg strmgs consider-

ably shorter than the trunk and rather plump, slightly curved and
attached to the body not by their ends but on one side near the end,
so that they project both forward and backward eggs lai^e, ar-

ranged in 5 rows, about 10 in each row.
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First antenae minute, only two joints visible, the terminal one

armed with a single small spine. Second pair large and stout, the

basal portion definitely two-jointed; the endopod well rounded, one-

jointed and armed with numerous short and sharp spines; the exo-

pod two-jointed and tipped with two larger and blunter spines.

First maxillae quite small, set well up on the mouth-tube, and tipped

with two short and stout spines. Second maxillae stout, quite

straight, and joined at the tip to a conical bulla whose length and
diameter are about equal to that of the arms themselves. Maxilli-

peds reaching the extreme tip of the mouth-tube, rather slender,

ending in a curved claw with a tiny spine at its base; the second joint

also carries on its ventral surface a short process armed with a blunt

spine.

Male .—Unknown

.

Color (preserved material) a uniform brownish-white.

Total length (without egg strings), 4.25 mm. Length of trunk.

2.5 mm; of arms, 3 mm.; of egg strings, 2 mm. Width of trunk,

1.75 mm.; of egg strings, 0.66 mm.
(oquassa, the specific name of the host.)

Remarks.—The above specimens were found in a collection sent

to the Museum by Professor Lee. They are somewhat shrunken, but

show immistakably that they do not belong to any known species

and accordingly are used as the types of a new species.

They are most closely related to alpina and edwardsii, from which

they can readily be distinguished by the much greater length of the

maxillipeds and by the details of the second antennae.

SALMINCOLA BICAULICULATA (Wilson).

Plate 31, figs. 41 and 42.

Lernaeopoda hicauliculata Wilson, 1908, p. 472, pi. 82.

Host and record of specimens.—Three females were taken from the

tips of the gill filaments of the Dolly Varden trout, Salvelinus malma,

at Bering Island by Gov. N. Grebnitzky. These were made the

tyi^es of the species and were numbered 38594, U.S.N.M.

Tw^o females were obtained by Dr. L. Stejneger at Bering Island in

1882, from an unknown host. These are Cat. No. 8453, U.S.N.M.

A single female was taken from a "trout" at Mapleton, Oregon, by
Dr. S. E. Meek in 1896, and is Cat. No. 38575, U.S.N.M.

Remarks.—This species was fully described and figured in 1908.

It may be recognized by the two pedicels of the bulla, by the wide

separation of the bases of the egg strings, by the peculiar pattern of

the dorsal surface of the head, and by its attachment to the tips of

the gill filaments. Two figures, one of them new, are introduced

here for comparison.
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SALMINCOLA FALCULATA (Wilson).

Plate 31, figs. 43 and 44.

Leniaeopoda/alculata Wilson, 1908, p. 473, pi. 83.

Host and record of specimens.—Four females from the gills of the

blue-back salmon, OncJiorJiyncTius nerlca, at Baker Lake,Washington,

in 1902 J by the United States Bureau of Fisheries,, Cat. No. 38586,

U.S.N.M. One female from Bristol Bay, Alaska^ no date or host,

Cat. No. 8340^ U.S.N.M. Three lots obtained by the United States

Bureau of Fisheries from trout in California, Cat. Nos. 38588, 38589,

and 38590, U.S.N.M.

Remarlcs.—This species may be recognized by the abruptly nar-

rowed ends of the second maxillae, by the position and length of the

egg strings, and by the contour of the dorsal surface of the head.

The species was fully described and figured in 1908, but two figures,

one of them new, are here introduced for comparison.

SALMINCOLA THYMALLI (Kessler).

Plate 32, figs. 45 and 46.

Lemaeopoda thymalli Kessleb, 1868, p. 97, pi. 4, fig. 3 a and 6.—Gadd, 1904, p. 34.

Lemaeopoda davigera Olsson, 1872, p. 63, pi. 5, figs. 1-6.

Host and record of specimens.—A smgle female with egg strings

from the gills of Thymallus vulgaris at Yamtl, Sweden ; three females

without egg strings from Salmo alpinus at the same locality. Both

lots were obtained by exchange with the University of Stockholm;

the former is Cat. No. 20001, and the latter 19999, U.S.N.M.

Specific characters of female.—Cephalothorax egg or pear-shaped,

almost twice as long as wide, two-fifths as long as the trunk, and bent

at right angles to the axis of the latter, from which it is separated by

a deep groove and by the thickened bases of the second maxUlae.

Trunk considerably thicker than the cephalothorax, somewhat

flattened dorso-ventrally, with no traces of segmentation. A short

conical genital process on the posterior end of the trunk, a little

nearer the ventral surface; no abdomen, anal laminae, or posterior

processes. Egg strmgs cylindrical, two-fifths as wide as, and a little

longer than, the trunk; eggs small, arranged in 8 or 10 longitudinal

rows, about 20 eggs in each row.

Fii-st antennae mdistinctly four-jointed; second pair biramose,

the endopod narrower and longer than the exopod and two-jointed,

])oth rami covered with smaU spines. Fh-st maxillae smaU and tipped

with three setae; second maxillae stout, curved foi-wards and inwards,

their base at right angles to the body axis, and their tips considerably

enlarged. Bulla as long as the second maxillae, club-shaped, some-

times lanceolate, and three or four times as long as wide. It is always

buried in the tip of the gill filament and shows in its center an elongate



614 PROCEEDll^QS OF THE NATIONAL MUSEUM. vol. 47.

transparent area. Maxillipeds concealed between the second max-
illae, short and stout, with a curved terminal claw, having near its

base several small spines.

Color (preserved material) a uniform grayish-yellow, the contents

of the digestive tube a shmuig black.

Total length (without egg strings), 4 mm. Length of second

maxillae, 1.6 mm.; of trunk, 2.8 mm,; of bulla, 1.5 mm. Thickness

of trunk, 1.75 mm.
(thymaUi, the generic name of the most common host.)

Male.—Unknown.
Remarlcs.—This species was first described by Kessler in 1868.

Olsson in 1872, not knowing of Kessler's description, called it Lernae-

opoda clavigera. Gadd in 1904, recognizing the identity of the two

species, adopted Kessler's name and made Olsson's a synonym. It

may be readUy distinguished from aU other species by its enormous

club-shaped bulla. The three females taken from Salmo alpinus

were labelled by the University of Stockhohii ' ^ Lernaeopoda alpina,"

but they show none of the characters of that species whUe they do

conform m every particular to the present species. The short and

very plump body and the contour of the dorsal surface of the head

are also distinguishing characters.

SALMINCOLA INERMIS (Wilson).

Plate 32, figs. 47 to 51.

Lernaeopoda inermis Wilson, 1911, p. 632, pi. 68, figs. 33-36.

Host and record of specimens.—Found abundantly on the Lake

herrmg, Argyrosomus artedi, in Lake Huron and Lake Superior.

The United States National Museum contains five lots of speci-

mens: a single type female, Cat. No. 42283, U.S.N.M., from Knife

Kiver, Duluth, Mmnesota; a paratypc female, Cat. No. 42284,

U.S.N.M., from Blind River, Lake Huron; a paratypc female. Cat.

No. 42285, U.S.N.M., from Marquette, Lake Superior; 140 females,

Cat. No. 42278, U.S.N.M., from Saginaw Bay, Lake Huron; a single

female, Cat. No. 6113, U S.N.M., from the gills of the humpback

whitefish, Coregonus nelsonii, taken in the Yukon River, Alaska,

byE. W.Nelson.

Remarlcs.—When this species was first described in 1911 it was

placed with its nearest relatives in the genus Lernaeopoda.

Now that these relatives are to constitute a separate genus this

species must be kept with them. It has already been fully described

and figured, but attention may be called to one or two characters

which appear in the large lot from Lake Huron, obtamed after the

previous description had been published.

The second maxillae are usually turned back against the ventral

surface of the trunk, brmging the buUa close to the posterior end of
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the body. Young females and adults, whose ovaries are full of eggs,

have a plump trmik, which is not very strongly curved and whose
surface is smooth. But adults in which the eggs have been extruded

into the egg strings, have a strongly curved body, with deep grooves

or wrinkles. Indeed in many of these adults the cephalothorax is

folded forward agamst the ventral surface of the trimk, the two
almost touching. In these individuals there is a large longitudinal

groove on either side of the body above the oviducts, and several

transverse grooves, which indicate the body segmentation. The
"shoulders" also project strongly in most of the specimens, making
a ridge across the back of the neck. The comparative shape of the

dorsal surface of the head is shown in figure 48, while the first and
second antennae and the first maxillae are also presented for compari-

son. The species may be most readily recognized by the compara-

tively enormous size of the bulla, by the absence of claws on the

maxillipeds, and by the turnmg forward of the egg strings against

the walls of the trunk. From Gadd's species extumescens, which it

most resembles, it may be told by the greater diameter of the bulla,

by the larger size and prominence of the maxillipeds, by the details

of the second antennae and first maxillae, and especially by the

curvature of the mandibles in extumescens, and the wide gap in their

dentition.
SALMINCOLA BEAN! (Wilson).

Plate 32, figs. 52 and 53.

Lemaeopoda beani Wilson, 1908, p. 470, pi. 81.

Host and record of specimens.—Twenty-five females from the gills

of the Quinnat salmon, OncorhyncTius tschawytscJiu, McCloud River,

California, Cat. No. 29068, U.S.N.M., types of the species.

Two lots obtained by the United States Bureau of Fisheries at

Battle Creek, Colorado, from the same host. Cat. Nos. 38584 and
38585, U.S.N.M.

One lot obtained by Dr. C. H. Gilbert from the rainbow trout,

Sdlmo iridens, at Sisson, California, Cat. No. 38605, U.S.N.M.

Remarlcs.—This species may be distmguished by the comparative

length of the second maxillae, by the size and shape of the bulla,

and by the distance between the maxillipeds and the other mouth-
parts. The contour of the dorsal surface of the head and a side

view of the body are here introduced for comparison.

SALMINCOLA GIBBER (Wilson).

Plate 33, figs. 61 and 62,

Lernaeopoda gibber Wilson, 1908, p. 469, pi. 80.

Host ami record of specimens.—Fifty females from the gill arches

of the Dolly Varden trout, Salvelinus malma, at Attu, Alaska, June
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9 1906, by the Bureau of Fisheries steamer Albatross; Cat. No.

38583, U.S.N.M.

Remarks.—This species is the most decidedly humpbacked in the

genus, and may usually be recognized by this feature. The strong

mushroom shape of the bulla and the details of the second antennae

are also characteristic.

SALMINCOLA CARPENTERI (Packard).

Plate 33, figs. 54 to 60.

Achtheres carpenteri Packard, 1874, p. 612, fig. 1; 1875, p. 587, fig. 237.

Host and record of specimens.—A number of females with Qgg strings

were taken from "trout" in a tributary of the East River, Colorado,

by Lieut. W. L. Carpenter, August 29, 1873. Unfortunately none of

these original specimens have been preserved.

Two adult females, one with egg strings, and a young female were

taken from a "salmon" 42 inches long at Battle Creek, Colorado, by

Dr. Edwin Linton. They have received Cat. No. 43569, U.S.N.M.,

and will serve as surrogate t}'73es of the species.

Specific characters offemale.—-Cephalothorax about as long as the

trunk and turned at right angles to the latter; antennal region

separated as a rounded lobe, narrowed basally and widened distally.

Trunk a plump ovoid, one-half longer than wide, and so squarely

truncated posteriorly that the female without egg strings may be

easily balanced in an erect position. On the ventral surface are faint

indications of segmentation ; no abdomen, anal laminae, or posterior

processes, but a well-defined genital process on the young female,

with the remains of spermatophores still clinging to it. In this

young female the trunk was slender, cylindrical, well rounded pos-

teriorly, and three times as long as wide. First antennae short and

unsegmented; second pair biramose, the endopod and exopod about

the same length, the former tipped with four minute spines, the latter

with two very much stouter conical ones. Mandibles slender and

curved, armed with six teeth, the four terminal ones much larger

than the two basal ones, and curved. Fii-st maxillae slender, unseg-

mented, without a palp, and tipped with a single seta. Second

maxillae large and stout and as long as the entire body; buUa of the

usual mushroom shape, with a long and slender petiole.

The second maxillae are much shorter in the young female, and

each is enlarged at the tips and joined to the buUa by a distinct

petiole. The bases of these arms form a well-defined ridge around

the back of the head, even in the young female; maxillipeds with a

stout basal joint and a shoit, curved terminal claw.

Color (preserved material), a uniform pale white.

Total length (wdthout egg strings), 4 mm. Length of trunk, 2 mm.

;

of egg strings, 3 mm. Width of trunk, 1.75 mm.; of egg strings, 0.9

mm.
{carpenteri, to Lieut. W. L. Carpenter.)



NO. 2063. NORTH AMERICAN PARASITIC COPEPODS—WILSON. 617

Male

.

—Unknown

.

Remarlcs.—Gurley in his manuscript identifies the host of Pack-

ard's specimens as Salmo mylciss. However that may be, it is very

possible that the two lots came from the same host, since the large

fish in Colorado are called indifferently trout or salmon. Packard's

description and figure leave no doubt of the identity of his species

with the specimens collected by Doctor Linton.

Packard recognized that it was not a true AcJitheres, for he says:

"This species should perhaps be regarded as the type of a subgenus

of Aclitheres, which it resembles more nearly than Lemaeocera. The

abdominal segments are very faintly indicated, and in the form

and degree of development of the head and appendages it seems

intermediate between AcJitheres and Cauloxenus."

The additional details here presented show clearly that it belongs

to Salmincola.

Genus ACHTHERES Nordmann.

Generic cliaracters of female.—Body divided into three regions: a

smaU cephalothorax with the antennal area differentiated dorsally;

a plump thorax, more or less distinctly segmented, at least on the

ventral surface, narrowed into a well-defined neck anteriorly, where

often one of the segments is clearly separated; and a conical abdomen,

usually unsegmented, but sometimes (micropteri) segmented; no

posterior processes, anal laminae, or genital process.

First antennae distinctly three-jointed and tipped with three

setae; second antennae biramose, turned down across the frontal

margin, the endopod one-jointed, the exopod two-jouited; first

maxiUae with two terminal setae and without a palp; maxiUipeds

between the bases of the second maxillae, which are separate to the

very tip, where they are joined to an ordinary buUa; egg strings short

and stout, eggs large.

Generic cliaracters of male.—Size medium (1 mm.) ; cephalothorax

in line with the body axis, much smaller than the trunk and sep-

arated from it by a distinct groove; trunk spindle-shaped, clearly

segmented, without an abdomen or anal laminae. First antennae

three-jointed; second antennae biramose, the exopod two-jointed

and tipped with a claw; first maxillae with two terminal setae and

without a palp; second maxillae much longer than the maxiUipeds,

the two projecting strongly from the cephalothorax some distance

behind the other mouth parts.

Type—AcJitheres percarum Nordmann.
(Achtheres, dxOTjprjc burdensome, annoying).

Remarlcs.—This genus, as here constituted, includes only species

which are parasitic upon fresh-water fishes. Of the eight species six >

are North American, and one of them, coregoni, is also found in Swit-

zerland. The genus, therefore, may fairly be called an American one,
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and because the accounts of the American species are widely scat-

tered, and in some instances difficult of access, it has been thought

best to include here all that is known of them, together with some

new figm"es which admit of easy comparison.

Synonyms.—Achtheres carpenteri Packard, 1874, p. 612, fig. 1,

text, according to the characters here established can not belong to

this genus at all, and is accordingly transferred to the new genus

Salmincola (see p. 616).

Achtheres selachiorum Kurz, 1877, p. 385, pi. 25, fig. 1; pi. 27, figs.

38 to 40, is the only species found in salt water, and was stated by

Claus to be the undeveloped young of Lernaeopoda galei.

Toward the close of his description of this "new species" Kurz

stated that Lernaeopoda galei had been found upon the same host and

in the same place. But, he added, "The identity of the two species

does not appear possible. The great differences in form in L. galei,

as van Beneden himself shows, may possibly be an indication of a

difference in species (p. 388). That which induces me to cling to this

new species is the elongate body form, the longer and narrower egg

sacks, the club-shaped anal laminae, the distmct segmentation of

the body, and the three-parted form of the attachment button in

L. galei, not to mention other minor differences in the structure of

the mouth parts" (p. 389).

All the differences enumerated by Kurz admit of easy explanation

provided the specimens he secured were undeveloped young of

L. galei, and this would be further indicated by the size he has given

for them. On the other hand, to try and make of them a new species

of Achtheres is impossible, because they are so large for that genus that

they must be mature adults, but they possess a pair of good-sized

posterior processes, they have no abdomen comparable with that in

Achtheres, while the first maxillae are tripartite and have a palp.

We are hence forced to accept Claus's statement that this species is a

synonym of L. galei. The "Achtheres sp." mentioned by Wright

(1892, p. 438, fig. 10, text) is probably the same as Kr0yer's A. pime-

lodi (see p. 628).

TABLE OP SPECIES.

1. Cephalothorax about as wide and as long as the trunk; bulla an enormous disk (3

mm. in diameter); maxillipeds reaching the frontal margin of head.

corpulentus Kellicott, 1880, p. 619.

1. Trunk once and a half to twice the length and width of the cephalothorax; bulla

and maxillipeds normal size 2.

2. Abdomen much narrower than, and joined abruptly to, the trunk, inclined ante-

riorly and more or less distinctly segmented 3.

2. Abdomen the same width as the posterior portion of the trunk and passing imper-

ceptibly into it; in the same line as the trunk axis, and with no traces of seg-

mentation 4.

3. Arms stout; carapace much widened anteriorly; second antennae almost touch-

ing across the frontal margin; first antennae distinctly jointed.

micropteri Wright, 1882, p. 620.
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3. Arms slender; carapace scarcely widened anteriorly; a wide gap between the tips

of the second antennae; first antennae with no traces of segmentation.

lacae Kr0yer, 1863, p. 622.

4. Genital segment with a jointed process on either side, on the ventral surface at the

posterior margin sandrae Gadd, 1901

.

4. No jointed processes; abdomen transversely lunate or hemispherical; maxillipeds

projecting beyond anterior margin and not concealed by second maxillae.

coregoni (Smith), 1874, p. 623.

4. No jointed processes; abdomen conical and pointed; maxillipeds small and their

bases completely hidden between the second maxillae 5.

5. Carapace ovate, much narrowed and well rounded posteriorly; mouth-tube pro-

jecting considerably aviblopKHs Kellicott, 1880, p. 626.

5. Carapace trapezoidal, twice as long as wide, almost covering the second antennae;

mouth-tube not visible dorsally pimelodi Kr0yer, 1863, p. 628.

5. Carapace trapezoidal, about the same length and width; not covering the second

antennae; mouth-tube not visible dorsally percarum Nordmann, 1832, p. 629,

ACHTHERES CORPULENTUS Kellicott.

Plate 34, fig. 63.

Achtheres corpulentus Kellicott, 1880, p. 54, pi. 1, figs. 1 to 3.

Host and record of specimens.—Kellicott's specimens were taken

from the gills and gill cavity of the lake herring, Leudchthys artedi,

hi Buffalo Harbor and Niagara River. The species has also been

obtamed as follows: In the gill cavity of the bloater whitefish,

Leudchthys prognathus, from Lake Ontario, at Wilson, New York,

by R. R. Wright, On the gills of lake herring from Lake Erie, at

Dunkirk, New York, July 7, 1894, collected and identified by Cloud

Rutter. On gills of lake herring from Lake Michigan, off Milwaukee,

and on gills of ki-eye, Leudchthys hoyi, at the same locality, collected

by C. H. Stevenson and identified by G. G. Gurley. From gills of

bloater whitefish, Whitefish Bay, Lake Michigan, July, 1894, by R.

Rathbun. From bloater whitefish, Lake Ontario, at Wilson, New
York, August 26, 1894, by G. G. Gurley, From gills of whitefish,

Coregonus clupdformis, Lake Erie, at Dunkirk, New York, July 8,

1894, collected by Cloud Rutter and identified by G, G. Gurley,

Specific characters offemale.—Head nearly as long and as wide as

the body, ovate, with the anterior end very pomted and the posterior

end broadly romided; body m dorsal view broadly elliptical, nearly

as wide as long, in lateral view hemispherical, with the tip drawn well

under, as in the abdomen of certam female spiders. First antemiae

apparently two-jointed, the termuial jomt short and tipped with

four tmy setae; second antemiae stout and fleshy, reaching to the

anterior margin of the head; mandible with seven teeth, the second

tooth the longest, the succeeding ones diminishing regularly in size;

second maxillae longer than the body, tapermg considerably and
much wrinkled; bulla a broad and flat disk. Egg sacks broad at the

base, tapering toward the apex, a little longer than the body and
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turned upwards and backwards against the dorsal surface of the

trunk; eggs in eight rows at the base and four at the apex, about 100

eggs in each sack.

Total length (egg strings excluded), 7 nun. Length of cephalo-

thorax, 3.4 mm.; of trmik, 3.6 mm.; of egg strings, 4.25 mm. Width

of cephalothorax, 3.15 mm.; of trmik, 3.25 mm.; of bulla, 3 mm.
Color a pale grayish-white; the bulla and pedicel brown.

Male.—Unknown.
First copepodid larva.—Cephalothorax narrower and more elon-

gated than in amhloplitis, blmitly rounded anteriorly and irregularly

trmicated posteriorly. Notches between the head and first thorax

segment at about the center of each lateral margm; second thorax

segment half the width of the cephalothorax, with a concave pos-

terior margin; third segment half the width of the second, and

carrying near its posterior margin on either side a smgle spine; fourth

segment the narrowest; anal laminae relatively large, each tipped with

two long and two or three small and much shorter setae; first antennae

turned back along the margin of the cephalothorax. Total length,

0.92 mm. Cephalothorax, 0.7 mm. long, 0.32 mm. wide.

{corpulentus, stout, corpulent).

Remarks.—This species was first collected and described by Kelli-

cott in 1880 and was called by him the gill heiTing-sucker.

Many specimens were obtauied from different species of whitefish

in Lake Erie, Lake Michigan, and Lake Ontario during the summer
of 1894. These were identified by Prof. R. R. Wright, Mr. G. G.

Gurley, and Dr. Richard Rathbun. Unfortunately none of the

specimens appear in the collection of the L^nited States National

Museum, but the species is so common that a good supply of typical

specimens of both sexes could easily be obtamed. This species may
be recognized by the corpulent appearance of both the head and the

trmik, which are approximately the same length and width, by the

large maxillipeds which reach beyond the frontal margin of the

head, and by the very broad and disk-like bulla.

ACHTHERES MICROPTERI Wright.

Plate 34, figs. 64 to G7; plate 35, figs. 68 and 69.

Achtheres micropteri Wright, 1882, p. 249, pi. 2, figs. 1-11.

Host and record of specimens.—Five females from the gills of the

small-mouthed black bass, Micropterus dolomieu, at Burton's Land-
ing, Kankakee River, Indiana, August 19, 1909, No. 39618, U.S.N.M.
Five females from gills of large-mouthed black bass, M. salmmdes,
at English Lake, Kankakee River, August 9, 1909, No. 39544,
U.S.N.M. Three females from same host at Lake Maxinkuckee,
Indiana, July 29, 1906, No. 39552, U.S.N.M. Fifteen males and
females from the same host at Constantia, New York, April 26, 1911,
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presented by Dr. Tarleton H. Bean, State Fish Commissioner of

New York, No. 43566, U.S.N.M. The species was reported by

Wright in the paper above cited as "found in considerable numbers,

both male and female, in the mouth cavity and on the gill arches of

the small-mouthed black bass, Micropterus salmoides (Lac.) Gill,"

in the vicinity of Toronto, Canada.

Specific characters of female.—Head considerably smaller than

the trunk, the difference being about the same as m amhloplitis and

much greater than in corpulentus; dorsal carapace projecting but

little at the frontal margin, relatively wider anteriorly and narrower

posteriorly than m amhloplitis; trunk broadly ovate, narrowed into a

neck where it joms the cephalothorax and broadly rounded pos-

teriorly; abdomen relatively larger than in amhloplitis, wider at the

base where it sends out a romided lobe on either side on the dorsal

surface, and more distinctly segmented; egg strings the same width

as the abdomen, shorter than the trmik, and tapering toward their

tips ; eggs rather small, in 3 or 4 longitudmal rows, about 50 in each

string.

First antennae attached some distance behmd the mouth, dis-

tinctly three-jointed, the basal jomt considerably the longest and

stoutest, the terminal joint armed with three good-sized setae.

Dorsal ramus (endopod) of second antemia tipped with a row of

toothed and sickle-shaped spines; exopod distinctly jointed and end-

ing in a small claw. Mandible eight- or nine-toothed, the first tooth

bluntly rounded, the third tooth rudimentary and very short; inner

margin of the shank sharpened to a knife-edge, widest just behind

the teeth. First maxillae very broad and swollen through their

center, tipped with two setae, wiih a third one on the inner margin

which is curved strongly backward.

Maxillipeds with a medium basal jomt, armed near the center of

the mner margin with a raised papilla covered with small spines;

the terminal claw is only slightly curved and carries on its inner

margin an accessory claw, behind which is a more or less prominent

serrated ridge. Second maxillae closely resembling those of amhlo-

plitis in length, diameter, and wrinkling; bulla saucer-shaped and not

fully chitinized. Spermatophores minute and spherical, sometimes

fastened with so much cement as to deform the abdomen.

Color a decided yellowish-white, the yellow deepening to orange

through the center of the body as the eggs ripen in the convolutions

of the oviducts.

Total length (exchiding egg strings), 4 to 4.5 mm. Length of

cephalothorax, 1.33 mm.; of trunk, 2.66 mm.; of egg strings, 2.25

mm. Width of cephalothorax, 1 mm. ; of trunk, 2 mm.
Specific cliaracters of male.—Relatively much larger than in amhlo-

plitis, but having almost exactly the same shape and proportions.
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First antennae slender and distinctly three-jointed; endopod of

second pair with tiny and simple spines in place of the large toothed

ones of the female; exopod indistinctly jointed, with a minute terminal

claw; mandibles and first maxillae like those of the female; second

maxillae not as long as in ambloplitis, less than twice as long as the

maxillipeds, each tipped with a chela composed of two claws of

about the same size, the tip of the anterior one shutting into a

hollow in the posterior one; maxillipeds with very stout basal joints,

furnished with powerful adductor and flexor muscles; on the inner

side of the basal joint is a raised papilla armed as in the female.

Color, an almost snow white.

Total length, 1.5 mm. Greatest diameter of trunk, 0.34 mm.
(jnia'optei'i, the generic name of the host).

Remarks.—This species is fairly common on both the small- and

large-mouthed black bass. The female may be distmguished from

ambloplitis by the large abdomen, with its basal lobes and distinct

segmentation, and by the much smaller egg strings. This distinction

may then be confirmed by the presence of large toothed spmes on

the second antennae m micropteri, and their absence in ambloplitis

and by the first maxillae which are three parted in micropteri, but

only bipartite in ambloplitis. The male may be distinguished by its

much larger size and by the chelae on the tips of the second maxillae.

ACHTHERES LACAE Kr0yer.

Plate 35, figs. 70 to 74.

Achtheres lacae Kr0yer, 1863, p. 274, pi. 17, fig. 6.

Host and record of specimens.—Kr0yer found in the Vienna Museum
two females with egg strings, which had been labelled Achtheres

lacae by Kollar, and were said to have been taken from the mouth
of a North American perch, called by Kr0yer " Perca laca.''

Eight females with egg strings were obtained from the gills of the

striped bass, Roccus lineatus, October 8, 1886, in the Potomac River.

They are numbered 12031, U.S.N.M. One has been chosen as a

surrogate type of the species and has received the number 43567,

U.S.N.M.

Specific characters o/" /emaZe.— Cephalothorax ovoid, shorter than

the trunk but considerably longer than wide; dorsal antennal area

narrow, concave along the lateral margins and not continuous

posteriorly. Trunk spindle-shaped or ovoid, segmentation very

obscure, surface smooth and evenly rounded; abdomen in line with

the thorax, small, conical, and distinctly segmented, and wholly in

front of, or ventral to, the egg strings. It is one-third as wide and
one-quarter as long as the trunk and shows up prominently from
every point of view. Egg strings ellipsoidal, shorter than the trunk
and about the same diameter as the abdomen; eggs fairly large.
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arranged in 6 or 7 longitudinal rows, about 15 eggs in a row. First

antennae very short, not even reaching the end of the mouth-tube,

with no signs of segmentation and with two minute terminal spines.

Second antennae short and plump, not turned across the frontal

margin, but inclined inward, the exopod considerably smaller than

the endopod, two-jointed, and tipped with a pair of curved spines;

the endopod one-jointed and with three or four small processes rather

than spines toward the tip.

First maxillae short and plump, tipped with three setae of unequal

size and without a palp; second maxillae slender, about the same
length as the trunk, and united to a small and button-shaped bulla.

These maxillae are fastened to the sides of the head much farther

forward than in any other species, their anterior margins actually

reaching the base of the second antennae.

Maxillipeds with a stout basal joint and a short and curved term-

inal claw; the basal joint has a small projection on its inner surface,

and on the umer margin of the terminal claw is a comblike process,

somewhat similar to that in yimelodi.

Color (preserved material), a uniform yellowish-white.

Total length (without egg strings), 4 mm. Length of cephalo-

thorax, 1.75 mm.; of second maxillae, 3 mm.; of egg strings, 2 mm.
Width of cephalothorax, 1 mm. ; of egg strings, 0.55 mm.

(lacae, from Kr0yer's specific name for the host).

IfaZe.^Unknown

.

Remarks.—Kr0yer gives us very few details with reference to the

appendages of this species, and he regarded the description which

he gave as entirel}^ provisional. On the other hand, he was entirely

satisfied that the species was a valid one, and with the additional

details here given we may regard this as established. The species

agrees so closely with pimelodi and percarum that diagnostic separa-

tion seems at first difficult, but the present species may be recog-

nized by the great size of the abdomen and by the fact that the

second maxillae are attached so far forward on the sides of the head.

It is also significant that the abdomen, although so large, shows no

traces of segmentation

The species is evidently a rare one, and it would be particularly

interesting to ascertain whether it mfests this host when in the salt

water.
ACHTHERES COREGONI (S. I. Smith).

Plate 36, figg. 75 to 80.

Lernaeopoda coregoni Smith, 1874, p. 664, pi. 3, fig. 17.

—

Kellicott, 1880, p. 55, pi.

2, figs. 4 and 5.

Host and record of specimens.—Smith's original description was
made from specimens found by J. W. Milner on the whitefish, Corego-

nus clupeiformis (C. alius Smith), at Ecorse, Michigan, and at Outer
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Island in Lake Superior. Fortunately some of these specimens have

been preserved and are now in the Museum collection. They are

labeled by Smith himself as "Cotypes" and are numbered 39575,

U.S.N.M. There is also a single specimen, a female without egg

strings, taken from Coregonus clupeiformis at Sand Island, Lake

Superior, b}^ Milner at the same time as Smith's original types.

This may, therefore, be fairly regarded as another paratype of the

species. It is numbered 38563, U.S.N.M. Kellicott reported the

species as "found during the greater part of the year on the lake

herring, Argyrosomus aHedi, taken by fishermen along the Niagara

River. It prefers the fins, though taken from various parts of the

body." Two specimens were also taken from the kieye or chub of

Lake Michigan, Argyrosomus hoyi, off Kenosha, Wisconsin, Novem-

ber 6, 1894, by C. H. Stevenson. They were identified by Gurley

and are reported in his manuscript.

Specific characters offemale.—The largest species of the genus with

a total length, including arms and egg strings, of 17 mm. Cephalo-

thorax in line with the trunk, broadly rounded posteriorly, strongly

narrowed and elongate anteriorly, the lateral margins straight or

even slightly concave. Trunk pear-shaped, narrowed to a neck

where it joins the cephalothorax, obliquely truncated posteriorly,

leaving a small conical projection at the center, which represents the

abdomen. Trunk indistinctl}^ segmented, showing transvei-se grooves

and lateral indentations. Egg strings cylindrical, relatively long

and narrow, straight or slightly curved toward each other at the

center. Kellicott says, "In some cases I have found them to termi-

nate in an apparent straight, sharp spine, a fifth or more as long as

they." Eggs small, arranged in 4 or 5 longitudinal rows, from 100

to 125 eggs in each sack. First antennae stout, three-jointed,

reaching well beyond the tip of the mouth tube, and terminated by

three small setae. Second antennae with a stout basal portion and

a small endopod (dorsal), which is swollen and armed with stout

spines and short bristly hairs. The exopod (ventral) is indistinctly

segmented and terminated by three larger curved spines, turned out-

ward, and many smaller ones between them. Mandibles with four

stout distal teeth, a smaller terminal one, and two or three small

proximal ones; first maxillae small and two pointed; second maxillae

long and slender, tapering regularlv from the base to the tip; bulla

ovoid and supported on so short a pedicel as to appear sessile; max-
illipeds stout, reaching nearly to the tip of the mouth tube, terminal

joint cylindrical and fleshy, the same diameter throughout and ter-

minated by a tiny spine, the other two joints moderately swollen.

Total length (excluding egg strings), 8 mm. Length of cephalo-

thorax, 2.5 mm.; of trunk, 5.5 mm.: of egg strings, 6 mm. Greatest

width of trunk, 2.5 mm.
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Color (preserved material), a uniform grayish-white.

Specific characters of male.—A single male was foimd by Kellicott

"attached to the extremity of the female's abdomen, and so firmly

that he coidd not be removed without mutilation." Consequently,

no description was given of its general appearance or appendages,

and as no other specimen has ever been obtained, it may be said that

the male is unknown at the present time

ifioregoni, the generic name of its chief host.)

i?gmarZ:s.— This is undoubtedly a valid species, but there has been

in the past some trouble in deciding whether the forms described by
Smith and Kellicott were identical, and recently whether the Ach-

iheres coregoni ^ of Baumann was really a new species or the same
as that of Smith and Kellicott. Smith figures and describes the

mandibles and maxillipeds, while Kellicott considered only the re-

maining appendages. Fortunately Smith's cotypes are available

and we fiiid that they correspond as fully with the figures and de-

scription given by Kellicott as they do with those published by
Smith himself, and there can be no further doubt of the idenlity of

these two forms. We find also that Baumann's species corresponds

in all essential particulars and differs only in minor details. In fact

there is no greater difference than would naturally be expected in

specimens from such widely separated localities. However, the

present author sent one of Smith's specimens to Doctor Baumami
for comparison, and he says of it:

Die fragliche Achtheres-Art hat nun allerdings den gieichen Aufenlhaltsort und eine

entfernte Aehnlichkeit mit der von mir beschriebenen, Zeigt aber im Ban der Mund-
gliedmassen Abweichungen auf die einzutreten mich zu weit fuhrtsn wurde, die es

mir aber im moglich machen, die beiden Arten zu vereinigen (p. 178).

If the two species are the same the identity of the names does no

harm, but if they are distinct Smith's name will take precedence and
Baumann must give his species a new name.

The species may be readily recognized by the contour of the doi-sal

surface of the head, by the enonnous maxillipeds, each of which is

nearly as large as the head, and by the narrow waist behmd the base

of the second maxillae. The ridges on either side of the external

openings of the oviducts are also peculiar, as may be seen in figure 80,

and they show up prominently in preserved specimens.

Relative to the transference of this species to the present genus,

we may quote Smith's remark at the close of his description: "This

species is probably not a true Lernaeopoda, and is perhaps the repre-

sentative of an undescribed genus" (p. 665).

1 Revile Suisse de Zoologie, vol. 21, No. 5, pp. 100-171, pi. 5, figs. S-12.

34843°—Proc.N.M.vol.47—14 40
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ACHTHERES AMBLOPLITIS Kellicott.

Plate 25, fig. A; plate 36, figs. 81 to 85; plate 37, figs. 86 to 91.

AcMhcrcs amblopUh's Kellicott, 1880, p. 56, pi. 3, fig^. 6 and 7.

Host and record of specimens.—Three lots of this parasite were

obtained from the gills of the red-eye, AmUoplites rupestris, at Lake

Maxinkuckee, Indiana, and are numbered respectively 39614, 39615,

and 43570, U.S.N.M. The firet lot includes 5 females with egg strings,

the second lot 15 females, and the third lot 100 specimens of both

sexes. Since Kellicott's types have been lost, this last lot will sei-ve

as surrogate types of the species. Fifteen females were taken from the

gills of "Redfish" at Big Payette Ijake, Lardo, Idaho, and are num-
bered 39624, U.S.N.M. Gurley records the species as occurring on

fully 50 of the red-eyes taken in the Shiawassee River, Michigan, a

tributary of Lake Huron.

Specific characters of female.—Cephalothorax much smaller than

the trunk, the separatmg groove being narrow and deep; ovate in

outline, with a fairly well defined carapace. This carapace is wide

and roundly truncated anteriorly, while the cephalothorax itself is

just tlio reverse. It follows that where the two intersect on the lateral

margins there is a shallow notch.

Trunk broadly ovate or somewhat spindle-shaped, narrowed to a

short but distuict neck where it joins the cephalothorax, and tapering

posteriorly to a bluntly rounded point, the abdomen.

Egg strings arising from the dorsal or dorso-lateral surface and

strongly divergent, largest at the base and tapermg toward the tips;

eggs large, in 3 or 4 longitudinal rows, 8 or 10 eggs in each row.

The genital segment between and behind the egg strings is strongly

narrowed and to its posterior margin is attached the short and

conical abdomen. Two spherical spermatophores, wine red in color,

are often found attached to this abdomen, occupymg the position

usually filled by the anal laminae.

First antennae indistinctly three-jointed, long and slender, and

tipped with three small setae; second antennae biramose, endopod
bluntly rounded, one-jointed, and armed with tiny spines; the

exopod two-jointed, narrower than the endopod, tapermg quite

rapidly, and armed at the tip with a single stout spine curved like

a claw.

Mandible broad and stout, with six large primary teeth and a

single secondary one; first maxillae consisting of a single joint, short,

narrow, and bipartite at the tip; second maxiOae large and stout,

and in the mature adult profusely wrinkled; bulla funnel-shaped;

maxillipeds with a rather stout basal joint, and a short but stout

terminal claw, reenforced on the mner margin near the tip with a
single spmc.
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The cement glands are relatively very wide, filling the whole of

the doi-so-lateral portions of the trunk (fig. 9). These and the

remaining portions of the internal anatomy of this species have already

been described under morphology (see p. 582, and following).

Color, a uniform yellowish-white, without pigment except in the

egg strings, which become orange with maturity.

Total length (excludmg egg strings), 4 mm. Length of cephalo-
thorax, 1.5 mm.; of trunk, 2.5 mm.; of egg strings, 2 mm.; of second
maxillae, 2 mm. Width of cephalothorax, 1 mm.; of trunk, 1.85 mm.

Specific characters of male.—Cephalothorax considerably smaller
than the trunk, from which it is separated by a short waist; trunk
spindle-shaped and distinctly segmented, first or basal segment the
longest, the othere diminishing regularly, except that the fifth seg-

ment is longer than the fourth; no anal lammae; first antennae three-

jointed and tipped with two long setae; second pair biramose, the
endopod curved and one-jointed, the exopod two-jomted and tipped
with a claw; first maxillae relatively small, with two medium-sized
setae at the tip; second maxillae slender and three times the length of

the maxiUipeds, the basal joint much elongated and fairly stout, the
second joint short, and the termmal claw also short and slender;

maxillipeds short and stout, the basal joint swollen and armed on its

inner mai^in with a large process covered with spmes, against which
the short and stocky terminal claw shuts.

Color, a pale yellowish-white.

Total length, 1 mm. Greatest diameter, 0.3 mm.
The larvae and developmental stages of this species have been fully

described in the ninth paper of the present aeries.

(ambloplitis, the generic name of the host.)

RemarTcs.—This species is as typically American as A. percarum is

European, and is fully as widely distributed. Owing to the habits of

its principal host, the red-eye, the specimens found on those fish are
likely to be themselves parasitized, either by some of the VorticeUidae
or by algae. Sometunes the body of the copepod is so completely
covered that it looks as if it were clothed in fur. At other times it

has, seemingly, long tufts of hair on its head or rump, or even on the
second maxiliae.

The species may be recognized by its small size, relatively short
and spindle-shaped body, short and plump egg strings, the prominence
of the second antennae, and the pattern of the dorsal surface of the
head. As KeUicott observes, it lives chiefly on the mner surface of
the gill arches, which in the red-eye are covered with teeth. The
copepods, especially the younger and undeveloped stages, are so small
and so mmgled with the gill teeth as to be easily overlooked. But
careful examination of the gill arches of almost any red-eye will reveal
some of the parasites, and often many are found together on the same
fish.
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ACHTHERES PIMELODI Kr0yer.

Plate 38, figs. 92 to 95.

Achtheres pimelodi KR0,yER, 1863, p. 272, pi. 17, fig. 5a and 56.

Host and record of specimens.—A few youiig females with egg

strino-s were obtained by Kr0yer from the mouth of the channel

catfish, Ictalurus punctatus (called by Kr0yer Pimelodus maculatus),

taken at Cincinnati, Oliio, in 1854. Two adul't females were obtained

by the author from the gill arches of the catfish, Ameiurus nehulosis,

at Put-in-Bay, Ohio, July 7, 1908. They have received the number

39560, U.S.N.M. A single male wa-s obtained from the inside of the

operculum of the Fulton cat, Ictalurus anguilla, at Fairport, Iowa,

in July 1914; this has been numbered 47726, U.S.N.M.

Specific characters of female.—General form plump and swollen;

cephalothorax almost spherical, a Httle longer than wide and trun-

cated anteriorly, its lateral margins shghtly concave, not in Mne with

the trunk but incUned at an obtuse angle. Trunk pyriform or spindle-

shaped in the young females, and flattened dorso-ventrally, with two

longitudinal furrows on the dorsal surface; distinctly segmented, the

fifth segment much shorter than the others. Abdomen small,

conical, inchned ventrally and made up of two segments, the term-

inal one much smaller than the basal.

In the mature adult the segmentation largely disappears, together

with the longitudinal furrows, and the abdomen is more or less

absorbed into the genital segment. No visible anal laminae, but

Kr0yer mentions a pair of very small, blunt, two-segmented (?)

lobes at the posterior corners of the abdomen, which are apparent

only under pressure. Egg strings as long as the entire animal and

linear; eggs large, arranged in two or three rows, from 16 to 20 eggs

in a row.

First antennae directed obhquely outward and forward, slender,

pointed, and indistinctly segmented; second antennae large and

plump and turned down a'cross the frontal margin; basal portion

made up of two equal segments; exopod (ventral) two-jointed and

armed at the tip with a small spine; first maxillae very small and

plump, each tipped with two setae; second maxillae slender, cyUn-

drical, and nearly uniform in size for their entire length ; bulla small,

cup-shaped, and practically sessile; maxilUpeds with a medium basal

joint having a knob or swelhng on the inner margin; terminal claw

much shorter than the basal joint, with a sort of comb made up of

three accessory spines on its inner margin.

Color, a uniform grayish-wliite.

Total length (excluding egg strings), 2.8 mm. Length of cephalo-

thorax, 1 mm.; of trunk, 1.8 mm.; of egg strings, 3 mm. in the young,

2 mm. in adults. Width of cephalothorax, 0.90 mm.; of trunk,

1.4 mm.
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Specific cliaracters of male.—Cephalotliorax relatively wider than in

ambloylitis, and not separated as distinctly from t'he trunk, the two

in the same straight line; trunk spindle-shaped and indistinctly

segmented, with a pair of small, claw-shaped anal laminae, curved

dorsally; first antenna four-jointed, the second joint nearly as long

as the other three, tipped with three short setae; second antenna

biramose, the basal portion two-jointed, the joints at an angle with

each other, the endopod (dorsal) one-jointed, short, thickset, and

terminated by a single spine, the exopod (ventral) two-jointed, the

terminal joint inclined dorsally and armed with a large curved claw

at the upper distal corner, and three small spines along the distal

margin; first maxillae slender and tipped with two stout setae jointed

near their bases, palp a mere knob on the inner margin tipped with a

minute papilla; second maxillae much longer than the maxillipeds,

rather slender but with strong muscles and ending in stout claws;

maxillipeds mth a swollen basal joint carrying on its inner margin

a corrugated process against which the short terminal claw shuts.

Total length 2.15 mm. Greatest diameter 0.52 mm.
Color, a uniform grayish-white.

(pimelodi, Kr0yer's generic name for the host.)

Remarlcs.—It is evident from Kr0yer's description that his speci-

mens were young females and not fully grown adults. This may be

seen in the distinct segmentation, the remnants of the anal laminae

and swimming feet, which he mentions as being found on the abdomen

and the fii"st thorax segment, respectively. The adults here pre-

sented agree so completely in all their general details as to leave no

doubt of their identity. The points in which they differ are just

those that would be looked for in the two stages of development—

•

a disappearance of the swimming feet, body segmentation, and anal

laminae, and a fusion of the abdomen with the trunk. Hence the

presence of these diiferences confirms rather than disparages the

identity of the two.

Probably also the "AcMJieres sp." mentioned by Wright in the

Report of the Ontario Game and Fish Commission for 1892 (p. 438,

fig. 10, text), is the same as the present species.

It is evidently not a very common species since the examination

of hundreds of catfish by the present author yielded only the three

specimens mentioned above.

ACHTHERES PERCARUM Nordinann.

Plate 39, figs. 96 and 97.

Achtheres percaruvi Noedmann, 1832, p. G3, pi. 4, figs. 1-11; pi. 5, figs. 1-12.—Clatts,

18G2, p. 287, pis. 23 and 24.

Host and record of specimens.—The United States National Museum
collection contains two lots of this species, the first containing nine
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females without egg strings, taken from the mouth of Lucoperca in

the Danube River at Hesse, Germany. This lot is numbered 39576,

U.S.N.M.

A second lot of two females with egg strings was taken from the

gills of Perca Jluviatilis at Yamtland, Sweden, and was obtained by

exchange with the University of Stockholm. It has been numbered

43580, U.S.N.M.

Specific characters o//ewaZe.^I!ephalothorax nearly as large as the

body and ovate, inclined at right angles to the trunk axis, the trunk

as wide as long and distinctly segmented, obovate in outHne and

flattened dorso-ventrally ; abdomen small, triangular and mthout

joints; each egg string often as large as the body and ellipsoidal,

containing about 75 eggs. First antennae slender, exceptionally

long, and distinctly three-jointed; second pair with a simple exopod,

armed with short spines and considerably curved toward the endopod;

the latter also simple and tipped with a single spine; first maxillae

tliree-partite, the three rami all on a level; second maxillae stout

and tapered considerably anteriorly; bulla as wide as both arms at

their tips and cup-shaped; claw on the maxillipeds smooth and

rather slender.

Color, a grayish-white.

Total length (without egg strings), 4.5 mm. Length of cephalo-

thorax, 2.2 mm. ; of trunk, 2.3 mm. ; of egg strings, 2.5 mm. Width

of cephalothorax, 2 mm. ; of trunk, 2.3 mm. ; of egg strings, 1.66 mm.

ipercarum, the generic name of the host.)

Speciic diameters of male.—Cephalothorax fuUy as long as the

trunk, widest posteriorly, with concave lateral margins; body indis-

tinctly segmented, a flattened sphere in shape, ending in a blunt

tip posteriorly, where it is armed with two short anal laminae. First

antennae very slender and three-jointed as in the female; neither

ramus of the second pah- armed as well as in the female; fii-st max-

Olae three-partite; second maxillae long, with a wi'inkled basal joint

and a small chela on the tip of the terminal jomt; claw of maxillipeds

short and stout, shutting down against a small papilla on the inner

margin of the basal joint.

Color, a creamy white.

Total length, 1.5 mm. Greatest width, 0.66 mm.
Remarlcs.—Both sexes of this species have been admirably described

and figured by both Nordmami and Claus, the latter also giving the

internal anatomy and several stages in the development. Hence

there have been here included only the distinguishing characters and

two outline figm-es for comparison. These plainly show that it is

different from all the American species, and thus far it has never

been found upon any American host, although it is widely distrib-

uted throughout Europe. Like the American species, amhloplitis,
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it is much infested with parasitic Vorticellidae and algae, and speci-

mens are often found completely covered with these plants and

animals.

Genus LERNAEOPODA Blainville.

Generic characters offemale.—Cephalothorax more or less inclined

to the trunk axis, short, thickset, and covered with a distinct dorsal

carapace; first one or two thorax segments well differentiated, the

others thoroughly fused with one another and with the abdomen;

no anal laminae; genital process minate; a posterior process on

either side of the genital process and ventral to the egg strings.

First antennae four-jointed; exopod of second antenna much smaller

than the endopod and two-jointed; mandibles slender, teeth bluntly

rounded or even truncated; fij'st maxillae tipped with three setae,

sometimes jointed; palp present, with thi-ee termmal setae; tips of

the second maxillae enlarged into disks or furnished with a bulla;

egg strmgs long and slender.

Generic cMracters of male.—Size unusually large (2 to 3.5 mm.);

cephalothorax more or less inclined to the trunk axis, separated

from the trunk by a well-defined groove and covered with a dorsal

carapace; trunk of young males conical and segmented, later be-

coming inflated and losmg its segmentation; anal laminae often

exceptionally large and turned forward dorsally. First antennae

four-jointed; second antennae chelate; second maxillae with a large

spinous process on the basal joint, forming a chela with the ter-

minal claw; maxiUipeds much larger and stouter than the maxillae.

Type.—Lernaeopoda hrongniartii Blainville.

(Lernaeopoda, Aspvdioc, Lernaean and tiooc, foot)

.

Remarl's.—^This genus was founded by Blainville in 1822, with the

type-species L. hrongniartii, specimens of which he observed ''in the

collection of Brongniart, who did not know where or on what kind

of a fish they had been obtained" (p. 442). He also included with

the type the species salmonea of Gissler, of which, however, he said

that he had never seen a specimen, and that possibly it did not

belong to this genus. An exammation of the two species quickly

convinces one that they belong to different genera, as here indi-

cated. Although Blainville's type has never been seen by any other

observer, it was described and figured well enough to show its rela-

tionship to Grant's species, elongata, and Ki'^^'cr's species, galei.

These two species are very well known, and have been repeatedly

described and figured; taken together, therefore, they will serve as

a sort of common coenotype of the genus, and wiU illustrate for us

its chief characters.

With these three species we may retain in the original genus

Thomson's musteli, Kane's hidiscalis, and Richiardi's scyllii, making
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six in all. The five of these whose hosts are known are all parasites

on the genital apparatus, or the eyes of sharks.

The other species which have from time to time been referred to

this genus must be transferred to the new genera, Lermieofodina

and Salmincola, or they prove to be synonyms. If the number left

in the original genus seems small while those transferred to other

genera is unduly large, we must remember that hitherto practically

no attention has been paid to the structure of the male. Further-

more, this genus with Olavella {AnchoreUa) , has for years served as

a dumping ground for such species as could not with certainty be

located anywhere else. And, finally, if we could select salmonea as

the type of Blainville's genus we could still retain the majority of

the species in the original genus. But Blainville never even saw a

specimen of salmonea, so that we are obliged to abide by the decision,

even thoagh it does cause so many changes.

Accordingly we transfer to the new genus Salmincola the follow-

ing species, because they have no dorsal carapace, no free thorax

segment, no posterior processes, no palp on the first maxillae, while

the rami of the second antennae are unsegmented. L. alpinu, 01s-

son, 1877, p. 82, pi. 5, figs. 10 to 13; arcturi Miers, 1877, p. 106, pi.

4, fig. 2; heani Wilson, 1908, p. 470, pi. 81; Ucauliculata Wilson,

1908, p. 472, pi. 82; californiensis Dana, 1852, p. 1379, pi. 96, fig. 1,

a and h; carpionis Kr0yer, 1837, p. 268, pi. 2, fig. 6; edwardsii Olsson,

1869, p. 36; extumescens Gadd, 1901, p. 100
;
falculata Wilson, 1908,

p. 473, pi. 83; gihher Wilson, 1908, p. 469, pi. 80; inermis Wilson,

1911, p. 632, pi. 68, figs. 33 to 36; lotae Olsson, 1877, p. 84, pi. 6,

figs. 14 to 19;marae7Uie Olsson, 1877, p. 80, pi. 5, figs. 6 to 8; salmonea

(Gissler), 1751, p. 185, pi. 6, fig's. 1 to 5; siscowet Smith, 1874, p. 664,

pi. 3, figs. 15 and 16; tliyinalli Kessler, 1868, p. 97, pi. 4, fig. 3, a

and h.

L. Ucaudata Kr0yer, 1837, p. 275, pi. 3, fig. 11, is transferred to

the genus Charoinnus (see p. 656).

L. clavigera Olsson, 1872, p. 63, pi. 5, figs. 1 to 6, is the same species

that had been described four years before by Kessler under the name

L. thymalli (see p. 613).

L. cluthae T. Scott, 1900, p. 173, pi. 8, figs. 27 to 37, is shown by the

form and segmentation of the male to belong to the genus Charopinus

(see p. 654).

L. coregoni Smith, 1874, p. 664, pi. 3, fig.l7, belongs to the genus

Aclitheres, as has already been shown on p. 623.

L. coregonorum and L. ejtensa were established by Kessler in a paper

entitled Materials toward a Knowledge of the Onega Sea and the

District about it, particularly in its Zoological Aspects. They are

both described on p. 97 and figured on plate 4, figs. 1 and 2. After

a careful examination of these figures and a condensed description
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of the same species given by Gadd in 1904 it is certain that neither

of the species belongs to the genus Lernaeopoda as here constituted.

They have no dorsal carapace, no differentiated thorax segments, no
posterior processes, and no palp on the first maxillae. They do
agree, however, in all known particulars with the new genus Sal-

mincola, and accordingly are transferred to that genus.

L. cyprinacea Hermann, 1783, pi. 2, fig. 7, is a synonym of Gissler's

L. salmonea.

L. dalmanni (Retzius), 1829, p. 109, pi. 6, belongs to the genus
CJiarojnnus (seep. 655).

L.fontinalis Smith, 1874, p. 663, pi. 3, figs. 12 to 14, is a synonym
of Olsson's L. edwardsii.

L. (?) lampri T. and A. Scott, 1913, p. 202, pi. 33, fig. 6; pi. 49,

figs. 12 to 16, if compared with the male shown in fig. G will be found
to agree so closely as to leave no doubt that the species belongs to

the genus Thysanote rather than to Lernaeopoda (see p. 650).

L. longibracMa Brian, 1912, p. 39, pi. 2, fig. 5; pi. 12, figs. 1 to

12, and L. longimana Olsson, 1869, p. 38, pi. 2, figs. 18 to 22, have
no dorsal carapace and no free thorax segment, both rami of the
second antennae are unsegmented, and the posterior processes are

dorsal instead of ventral. For these reasons they are transferred to

the new genus Lernaeopodina (see p. 640).

L. musteli Thomson, 1889, p. 373, pi. 28, figs. 9 and 9a, is founded
on a single female, has never been seen by any other investigator, and
no data are given with reference to the appendages, so that it can
not be located anywhere with certainty, but is possibly a synonym
of L. galei.

L. obesa Kr0yer, 1837, p. 270, pi. 3, fig. 13, a to c, was shown by
Olsson to belong to the genus BrachieUa (see p. 701).

L. scyllii Richiardi, 1880, p. 151, was a mere name without descrip-

tion or figures, but Brian identified it in 1899 and gave a text figure

of the female. If his identification is right, the species is a synonym
of L. galei.

L. sehastis Kr0yer, 1863, p. 279, pi. 17, fig. 7, a to Ji, is founded
upon two mutilated specimens obtained from a Greenland fish and
has never been seen by any other investigator. It presents several

details which are radically different from the genus as here estab-
hshed, notably in the structure of the second antennae and first

maxillae, as weU as in the absence of posterior processes and a dorsal

carapace. The two appendages which look hke posterior processes
in Kr0yer's figure are stated in his description to be spermatophores.
There are enough of these differences to exclude the species from the
genus Lernaeopoda, but not enough to enable us to locate it anywhere
else with even a probability. Hence the best that can be done is to
leave it until further details can be obtained.
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L. similis T. and A. Scott, 1913, p. 202, pi. 61, figs. 5 and 6, has no

dorsal carapace, no free thorax segment, and the posterior processes

are dorsal. These facts with other details warrant its transfer to the

new genus Lernaeopodina.

L. spinads Brian, 1912, p. 36, pi. 5, fig. 8; pi. 11, figs. 3 to 6, shows

in the male a structure entirely distinct from Lernaeopoda and is

accordingly transferred to the new genus LerTiaeopodina.

L. stellata Blainville, 1823, p. 112, was figured by Milne Edwards,

1840, pi. 40, fig. 12, but has never been well enough described to be

located anywhere definitely.

TABLE OF SPECIES.

1. Ends of second maxillae enlarged into flattened disks; no bulla; posterior processes

foliaceous 2.

1. Ends of second maxillae united to a button-shaped bulla; posterior processes

usually cylindrical, sometimes foliaceous 3.

2. Second maxillae filiform; terminal disks mere flattened claws; maxilUpeds with

stout chelae; posterior processes turned forward ventrally.

brongniartii Blainville, 1822, p. 634.

2. Second maxillae stout, terminal disks three times the diameter of the maxillae;

maxillipeds with a simple, slender claw bidiscalis Kane, 1892, p. 635.

3. Size small (5 mm.); neck short and indistinct; posterior processes filiform; second

maxillae longer than the trunk; can not be located with certainty.

musteli Thomson, 1889, p. 635.

3. Size medium (12 mm.); neck distinctly segmented; posterior processes stout,

sometimes foliaceous; second maxillae two-thirds the length of the trunk.

galei Kr0yer, 1837, p. 635.

3. Size large (20 mm.); neck distinctly segmented; posterior processes mere knobs;

second maxillae two or three times the length of the trunk.

elongata (Grant), 1827, p. 637.

LERNAEOPODA BRONGNIARTU Blainville.

Lemaeopoda brongniartii Blainville, 1822, p. 442, figs. 15 and 15a.

Generic characters of female.—Smce this was Blainville's type

species, and since it has l3een seen by no other observer, it seems best

to translate Blainville's original description, explainmg m paren-

theses the appendages and parts designated:

Body slender, quite elongate, divided into an oval abdomen (trunk) and a cepha-

lothorax, flattened and covered with a hard carapace; a pair of palps (first maxillae),

short, stout, conical, and subarticulate, accompany the mouth; two pairs of legs (second

maxillae and maxillipeds), articulated and furnished mth claws, on the thorax; egg

sacks short and subcylindrical. The anterior pair of legs (maxillipeds) short and

formed of two joints and one claw; the po.sterior pair (second maxillae) much the longer,

slender, cylindrical, with a terminal flattened, triangular claw

The abdomen (trunk) is oval and a little flattened. The two sacks with which it

terminates behind are covered with a horny skin, somewhat transparent, which per-

mita one to see that their interior is filled with a hepatic substance, fully resembling

that in the abdomen. The long legs (second maxillae) were made up in the same way.

To this may be added that the cephalothorax is inclmed to the

tnmk while the posterior processes, or sacks, as Blainville calls them,
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are tiu'iied forward, or ventrally, at right angles to tlio trmik axis.

Furthermore, Blainville's second figure shows that the exopod of the

second antennae is segmented, and that the claws on the maxillipeds

are chelate.

Total length, 13 or 14 mm. Length of cephalothorax, 4 mm.; of

trunk, 10 mm.; of posterior appendages, 4.5 mm. Width of trunk,

5 mm.
(brongniartii, to Prof. Alexandre Brongniart, of the Faculty of

Science at Paris).
LERNAEOPODA BIDISCALIS Kane.

Lemaeopoda bidiscalis Ka.ne, 1892, p. 203, pis. 9 and 10.

RemarJcs.—This species was obtained by Kane from the claspere

of male topes, Galeus vulgaris, caught off the coast of Ireland m 1890,

and both sexes were admirably described and figured. The female
agrees in all essential generic particulars with the one described by
Blamville, and the male is taken as the type male of the genus
(see pi. 25, fig. B). Attention is called to the fact that in both of

these species there is no bulla, and that the posterior processes are

foliaceous. In the undeveloped young of both sexes the trunk shows
distmct segmentation.

LERNAEOPODA MUSTELI Thomson.

Lemaeopoda musteli Thomson, 1889, p. 373, pi. 28, figs. 9 and 9a.

Achtheres galei Brian, 1906, p. 101.

Remarks,—This species was described by Thomson from a single

specimen taken from the cloaca of the smooth hound, Mustelus
antarcticus, near New Zealand. Neither the description nor the
figures give us sufficient data for a definite location of the species.

We have no details of any of the appendages or mouth parts, and
the smgle figure (9a) of the under surface of the cephalothorax is so

small that it gives only the relative position of the various organs.

Brian in the reference given above makes this species, Richiardi's

Lemaeopoda scyllii, and Kurz's Achtheres selachiorum, all synjnyms
of Ki-0yer's Lemaeopoda galei, but he changes the genus of Kr0yer's
species and calls it Achtheres galei. The male of L. galei shows con-
clusively that it can not be mcluded in the genus Achtheres, and the
absence of an abdomen and the presence of posterior processes in the
females of the other species debar them from the same genus. The
only thing that we can do with this species described by Thomson
is to leave it where he placed it until we can get further details.

LERNAEOPODA GALEI Kr)«yer.

Lemaeopoda galei Kr0yer, 1837, p. 272, pi. 3, fig. 5, a to/.

—

Baird, 1850, p. 334, pi.

35, fig. 7.—T. Scott, 1900, p. 172, pi. 8, figs. 16 to 25.

Host ami record of specimens.—In the collection of the United States
National Museum there is a single female of this species, with attached
males. They were taken from a smooth hound at Cornwall, England,
and were obtained by exchange from Rev. A. M. Norman; they are
numbeied S34G, U.S.N.M.
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Specific characters q/" /eTnaZe.—Cephalothorax comparatively \ery

small, oval in outline, strongly flattened dorso-ventrally, and covered

with a distinct doi-sal carapace. Trunk slender, obclavate, narrowed

where it joms the cephalothorax and with the firet one or two thorax

segments well difi'erentiated ; broadest and thickest at the posterior

end, which is well rounded and terminates in two cylindrical processes,

on a level with the ventral surface and somewhat div^ergent; between

these processes on the median line is a small genital process; egg

strings narrow and as long as the body; eggs large and somewhat

flattened anteroposteriorly, arranged in 4 to 6 longitudinal rows,

about 150 eggs in each string. Basal joint of firet anteima much

enlarged, the other three joints diminishing regularly in size. Exopod

of second antennae only one-fourth the diameter of the endopod,

distinctly two-jointed, and ending in several short spines. First

maxillae tripartite, one ramus terminal, the other two on the inner

margm, palp well developed and tipped with two short and curved

spines. Second maxillae as long as the trunk, slender, cylindrical,

and slightly swollen at the tip, where they are furnished w\th. a small

bulla. Maxillipeds situated between the bases of the second maxillae,

with a stout basal joint armed on the inner margin with two rounded

knobs cov-ered with spines, terminal claw rather slender, with a bunch

of accessory spines near its tip.

Color, a uniform grayish-white, but \arying greatly in specimens

from different hosts and also in different specimens from the same host.

Van Beneden (1851, p. 120) obtained this species from four dift'crent

genera of Plagiostoma, Musteius, Trygon, Goleus, and Scyllium. He
notes that some of the parasites had yellow bands on the heads,

antennae, second maxillae and maxillipeds, in others these organs

were all of a bright red color, while in still othere this same red

color was confined to the anterior part of the thorax. Similar colors

are found in certain of the Lernaeidae whose attachment organs are

buried in the tissues of the host, and both there and in the present

species the color is remarkably permanent, withstanding strong

alcohol for many years.

Total length, 10 to 15 mm. Length of cephalothorax, 1.5 mm.;

of trunk, 9 mm.; of posterior processes, 2 mm.; of egg strings, 10

mm.
Specific characters o/ waZe.- Cephalothorax ui line w^itli the trunk

axis, half the entire length, considerably larger than the rest of the

body, and covered with a distinct dorsal carapace. Trunk cylmdrical,

sUghtly increased hi diameter at the center and indistinctly segmented

;

toward the posterior end on the ventral surface may be seen the two

genital openmgs for the extrusion of the spermatophores ; behind these

but thoroughly fused with the trunk is a small unsegmented abdomen,

which carries a pair of anal laminae attached to its posterior margin
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on a level with the dorsal surface. These are narrowed into a slender

neck where they join the abdomen, then swell suddenly into a plump,

somewhat flattened cylmder which is short and pointed at the tip and

is turned forward along the dorsal surface of the body.

The appendages are similar to those of the female, except that both

the second maxillae and maxillipeds are chelate, the terminal claw

shutting against a curved spine or process on the inner margin of the

second joint.

Color, a uniform yellowish-white.

Total length, 2.15 mm. Greatest diameter, 0.65 mm.
(galei, from the generic name of the most common host.)

EeTnarks.—This male is one of the largest in the entire family and it

seems to prefer to attach itself to the body of the female at the ante-

rior end and just behind the cephalothorax instead of at the posterior

end. Scott reports this species as found in company with hidiscalls

upon the male tope, Galeus canis. The present species adhered to the

skin beneath and between the ventral fins, while hidiscalis was found

adhering to the ends of the claspers.

LERNAEOPODA ELONGATA (Grant).

Plate 39, fig. 98.

Lernaea elongata Grant, 1827, p. 147, pi. 2, fig. 5.

Leniaeopoda elongata Kr0yer, 1837, p. 259, pi. 2, fig. 12.

—

Baird, 1850, p. 333,

pi. 35, fig. 5.—T. Scott, 1900, p. 171, pi. 8, figs. 11 to 15.

Host and record ofspecimens.—Three fine females, two of which have

attached males, are numbered 12037, U.S.N.M., but there is no record

of the host or locality. Another female was obtained in Greenland

by N. P. Scudder and is numbered 39574, U.S.N.M. No host is given

for this specimen, but as it was obtamed from the fishermen off the

coast it was probably taken from a shark. All four of these females

have unbroken egg strings.

Specific characters of female.—Cephalothorax small, ovoid, flattened

dorso-ventrally, and inclined at right angles to the trunk axis. First

two segments of the tnmk distinctly differentiated, the others merely

indicated by surface grooves; trunk cylindrical, more or less strongly

flattened dorso-ventrally, two or three times as long as wide, with a

row of pits or depressions along either side of the dorsal midline; the

posterior end with prominent well-rounded corners, and in the center

between the bases of the egg strings and on a level with the ventral

surface two short knoblike posterior processes. Egg strings consid-

erably longer than the body, slender, and cylindrical-, eggs minute,

arranged in 20 to 30 longitudinal rows, about 100 eggs in a row.

First antennae four-jointed, rather slender; second pair with a tiny

exopod inserted on the side of the endopod, the former tipped with



638 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.47.

four spines, the latter smooth. Mandibles slender, with eight comb-

like teeth, all of the same size; firet maxillae tipped with three jointed

setae, palp long and tipped with three spines.

Second maxillae long and stout and more or less wrinkled, jointed

at the tip by a button-shaped bulla. These maxillae are attached to

the sides of the head, on a level with the dorsal surface, and just out-

side the bases of the maxillipeds. The latter have a moderately stout

basal joint, carrying a short process on its inner margin, which is cov-

ered with bristling haire; terminal claw short and slender, with an

accessory spine on the inner margin near the tip.

Color (preserved material), a uniform yellowish-white, the pitted

areas brownish, the egg strings orange.

Total length (without egg strings), 22 mm. Length of second max-

illae, 14 mm.; of egg strings, 25 mm. Greatest width, 5 to 7 mm.

Specific characters of male.—Cephalothorax inclined to the trunk

axis nearly at right angles and covered by a well-defined carapace;

trunk conical and distinctly segmented in younger specimens, but

thickening posteriorly and losing its segmentation in older specimens;

in both it is about the same length as the cephalothorax and termi-

nates in two small spinelike anal laminae, curved backward along the

dorsal surface. First antennae four-jointed, slender; second pair,

chelate, the endopod ending in a leafhke lamina, smooth and un-

armed, the exopod with a small terminal lamina bifid nearly to its

center. Firet maxillae tipped with two long setae and a shorter one

on the inner margin; second maxiDae rather stout and tipped with a

stout claw; maxillipeds also stout, the terminal claw curved and fit-

ting against a process on the basal joint, making a powerful chela.

Color (preserved material) a tmiform yellowish-white.

Total length, 2.5 mm. Length of cephalothorax, 1.2 mm. Great-

est width, 0.75 mm.
{elongatus, elongate, alluding to both the trmik and the egg

strings.)

Remarlcs.—The male described by Steenstrup and Liitken differs

from the two found upon the present females chiefly in the inflation

and segmentation of the trunk. In their specimen the trunk was

almost spherical and showed no traces of segmentation; in the present

specimens it tapers decidedly backwards and is distinctly segmented.

But these are just the differences one would expect between young

and fully developed males.

The minute size and enormous number of the eggs is also worthy

of notice. Possibly the copepodid larvae can not attach themselves

to any other portion of the host's body except the eye where they are

always found. If this be true, it would greatly restrict their chances

of survival and so would necessitate a much larger number of eggs.
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LERNAEOPODINA, new genus.

Generic characters offemale.—Cephalothorax at an oblique angle

with the trunk, much smaller than the latter, and the two separated

by a distinct groove; dorsal carapace small and poorly defined; trunk

pear-shaped, much narrowed anteriorly; no anal laminae, but two
small posterior processes dorsal to the egg strings; no genital process

or external segmentation; first antennae three-jointed; second an-

tennae biramose, the rami about the same size, unsegmented, and
covered with bristles and spines; firet maxillae bipartite, with a

short palp; second maxillae slender, bulla button-shaped; maxillipeds

with slender terminal claw, having an accessory claw on the inner

margin; egg strings short and stout.

Generic characters of male.—Body bent twice at right angles, so

that the trunk and the anterior portion of the cephalothorax are par-

allel with the second maxillae and maxillipeds; trunk separated from
the cephalothorax by a well-defined groove, unsegmented, and ter-

minating in two anal laminae, each tipped with a small spine; first

antennae three-jointed; second antennae biramose but not chelate;

fii-st maxillae slender, without a palp and tipped with two setae;

second maxillae and maxiUipeds very large and stout, and armed
with strong chelae.

Type.—Lernaeopodina relata, new species,

(JLernaeopodina, Lernaeopoda and ending denoting likeness.)

Remarks.—It will be noted that the species belonging to this new
genus are parasitic on rays and sharks which inhabit the deeper
portions of the ocean. Brian called attention to this fact in con-
nection with the two new species which he established in 1912

(p. 38). And it may be still further emphasized by the three species

taken from deep water rays, Olsson's longimana, T. Scott's cluthae,

and the new species, relata. There must be the same adaptation
to pressm-e in the parasites which obtains in the fishes serving as

their hosts. This fact ought to have some systematic value in

indicating the close relationship of these species. The simplest

way to distinguish the genus from Lernaeopoda is by the posterior

processes in the female which are dorsal to the egg strings instead
of ventral. To this may be added the equal size of the rami of the
second antennae, both of which are unsegmented, while the first

maxillae are bipartite. The Lernaeopodina male is very much
smaller than that of Lernaeopoda, and its body is bent twice at

right angles, the cephalothorax has no carapace, and the second
maxillae as well as the maxiUipeds are chelate.

Lernaeopoda cluthae T. Scott, 1900 (p. 173), is referred to this new
genus for several reasons. It has no dorsal carapace, no differ-
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entiated thorax segments, the posterior processes are dorsal instead

of ventral, and the male is radically different from that of Lernae-

o])oda, so that it can not belong to that genus.

On the other hand the female agrees with that of Lernaeoyodina

in every particular except the segmented exopod of the second

antennae, and the male corresponds save for the fact that the trunk

is segmented. This latter is probably due to the stage of develop-

ment of the male, since we find similar differences in every genus

in the family where the males are known.

We are thus left with the single difference mentioned in the female

and may refer the species to the present genus.

Lernaeopoda similis T. and A. Scott, 1913, p. 202, for the same

reasons just enumerated can not remain in the genus where it was

placed. No details are given of the appendages or mouth parts,

nor is the male known, yet the excellent colored figures and the

brief description leaves but httle doubt that the species belongs here

in the new genus rather than in Lernaeopoda.

Lernaeopoda spinacis Brian, 1912, p. 36, is also transferred to

the present genus. Biian described and figured both sexes of this

species, and while the male agrees with that of Lernaeopodina in all

essential particulars, the female differs in the fact that it has no

posterior processes. This is an important difference but not enough

to warrant the erection of a new genus, and as the species shows

greater affinity with Lernaeopodina than with any other genus in

the family it is placed here.

TABLE OF SPECIES.

1. Second maxillae filiform and definitely longer than the trunk 2.

1. Second maxillae stouter and definitely shorter than the trunk 3.

2. Second maxillae three times the length of the trunk; posterior processes cylin-

drical and half as long as the trunk; maxillipeds small and weak.

longibrachia (Brian), 1912, p. 641.

2. Second maxilae but little longer than the trunk; posterior processes flattened

and foliaceous; second antennae chelate; maxillipeds large and strong.

longiviana (Olsson), 1869.

2. Second maxillae but little longer than the trunk; posterior processes cylin-

drical, but less than one-fourth the length of the trunk; second antennae

simple; maxillipeds large and strong cluthae {T. Scott), 1900.

3. Cephalothprax much elongated; posterior processes conical, slender; egg strings

slender and as long as the trunk; dorsal carapace very indistinct.

similis (T. and A. Scott), 1913.

3. Cephalothorax short and wide; posterior processes stout, cylindrical; egg strings

stout and only half the length of the trunk; dorsal carapace well defined.

relata, new species, p. 641.

3. Cephalothorax short, wide, and depressed; posterior processes mere knobs; egg

strings stout and as long as the trunk; dorsal carapace well defined.

spinacis Brian, 1908.
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LERNAEOPODINA LONGIBRACHIA (Brian).

Lernaeopoda longibrachia Brian, 1912, p. 39, pi. 2, fig. 5; pi. 12, figs. 1-12.

Host and record of specimens.—^There is in the collection of the

United States National Museum a single female of this species,

which is numbered 6087, U.S.N.M., but unfortunately all record of

host and locahty has been lost.

Specific characters offemale.—Brian has given a good description

and figures of this species, and we may repeat briefly the principal

characters. Cephalothorax comparatively small, one-fifth the length

and one-fourth the width of the trunk, obovate, covered with a dis-

tinct dorsal carapace, and well separated from the trunk; neck short

and without grooves; trunk pear-shaped, increasing in diameter from

the narrow neck backward, plumply roimded and smooth. A small

and degenerate abdomen between the posterior processes; the latter

cylindrical, half as long as the trunk, and contracted into a narrow

pedicel where they join the thorax. Egg strings cylindrical, half the

diameter of the body, and four-fifths as long; eggs small, in 10 or 12

longitudinal rows, about 45 in a row. First antennae four-jointed;

second antennae biramose, the endopod (dorsal) somewhat larger

than the exopod (ventral), neither of them jointed. First maxillae

minute, without a palp and tipped with two setae; second maxillae

filiform, of the same diameter throughout, and from two and a half

to five times the combined length of the cephalothorax, trunk, and

posterior appendages. MaxiUipeds rather slender, with a stout spine

on the basal joint near the distal end, and an accessory spine on the

inner margin of the terminal claw near its tip.

Color (preserved material), a light brownish-yellow.

Total length (without posterior processes), 11 mm. Length of

posterior processes, 3 mm. ; of egg strings, 1 1 mm. ; of second max-

illae, 55 mm. Greatest width of trunk, 5 mm.
(longihracMa, long-armed, alluding to the second maxillae.)

RemarTcs.—The distinguishing character of this species is the re-

markably long and slender second maxillae, which, as Brian has

stated, give the parasite the appearance of a tiny pear suspended by

two long threads. No other copepod is known in which the attach-

ment organs reach such a proportionate length.

LERNAEOPODINA RELATA, new species.

Plate 25, fig. D; plate 39, figs. 99 to 101; plate 40, figs. 102 to 105.

Host and record of specimens.—About one hundi-ed specimens of

both sexes were obtained from the giUs of a large barndoor skate,

Raja levis, at HarpsweU, Maine, August 15, 1913. A single female

with an attached male is made the type of the n,ew species and is

34843°—Proc.N.M.vol.47—14 41
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numbered 43572, U.S.N.M. The remaming specimens are numbered

43576, U.S.N.M., and become paratypes.

Specific characters of female.—Cephalothorax short and wide and

separated from the body by a well defined groove, the anterior por-

tion covered with a dorsal carapace; trunk pear-shaped, naiTowed

anteriorly into a long slender neck, prolonged posteriorly into a

bluntly rounded point between the egg strings, which represents the

abdomen; on either side of this point, and dorsal to the egg strings,

is a short cylindrical process, half a millimeter long and curved like a

parenthesis mark; they are of the same diameter throughout, with a

slight constriction at the base; egg strings only one-third as long as

the trunk, but plump; eggs large, in 4 or 5 longitudinal rows, about

10 in each row.

First antennae plump and almost entirely concealed by the second

pair, indistinctly jointed and terminated by three short spines. Sec-

ond antennae large and stout, inclined inward against the mouth

tube, and biramose at the tip, the two rami well separated, unseg-

mented, and curved toward each other at their tips, each armed with

one or two stout spines and many smaller ones. First maxillae slender

and tipped with two setae; palp short and thick, and also tipped

with two setae. Second maxillae about twice the length of the

cephalothorax, slender and joined at the tip to a small, button-

shaped bulla. Maxillipeds large and stout, the terminal claw long

and slender, w^ith an accessory claw on the inner margin, close to the

tip, followed by a row of saw teeth; a large roughened knob on the

inner margin of the basal joint near the distal end, against which the

terminal claw shuts. Color, a uniform creamy white, the bulla

transparent. Total length, including posterior processes, 5 mm.
Length of cephalothorax, 1.2 mm.; of egg strings, 1.75 mm.; of sec-

ond maxillae, 3 mm. Greatest width of trunk, 1 mm.
Specific characters of male.—Anterior portion of cephalothorax and

trunk parallel with each other and with the second maxillae and at

right angles to the posterior portion of the cephalothorax; no cara-

pace; trunk conical, tapering rapidly backward, unsegmented, ter-

minating in two short processes, each tipped with a single spine; in

side view the trunk does not project beyond the maxillipeds and

looks like a thnd pair of appendages.

First antennae three-jointed; second pair biramose, the rami

curved toward each other, and each armed with two stout spines.

First maxillae swollen at the base, slender at the tip, terminating in

two long setae; no palp; second maxillae slender and tipped with a

stout claw, which shuts past a spine on the basal joint, forming a

chela. Basal joints of maxillipeds stout, almost squarely truncated

at the distal end, and furnished there with a short and strong claw

whose tip shuts down into a gi'oove between two rounded knobs.

Color, a uniform creamy-white.
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Total length, 0.65 mm. Length of cephalothorax, 0.40 mm.
(relata, connecting or establishing a relation between several spe-

cies, as the type of the new genus)

.

RemarTcs.—This new species was found in great abundance on the
gills of a large barn-door skate, captured in about 60 fathoms of water.

Although only 100 specimens were taken there were fully 1,000
on the single fish, the gills bemg literally covered with them. The
present species differs from longimana in the details of the mouth
parts, in the structure of the second antennae, and in the shape of

the posterior appendages; from longibracMa it is sufficiently distin-

guished by the length of the second maxillae.

Genus BASANISTES Nordmann.

Generic characters offemale.—Cephalothorax at right angles to the
trunk axis, with no definite demarcation between the two; no dorsal

carapace, abdomen, anal laminae, posterior processes, or genital

process; a large spherical knob on the back of the head, a row of

smaller knobs down the center of the back, and another row along
either lateral margin. First antennae short, slender, and three-

jointed; second pair stout and bii-amose, the exopod two-jointed,

the endopod one-jointed, the latter considerably larger than the

former and both armed with small spines. Mandibles slender and
curved toward the tips where they are armed with fine saw teeth,

all about the same size. First maxillae slender and tipped with three

setae; second maxillae short and wrinkled, bulla large and club-

shaped. Egg strings cylindrical and rather plump. Maxillipeds

stout and standing well in front of the second maxillae, the terminal

claw without accessory spines.

Male.—Unknown

.

Type.—Basanistes Tiuchonis (Schrank).

(Basanistes, ^riaaviax-qc, a torturer.)

RewurTcs.—Milne Edwards, missing entirely the generic characters

in Nordmann's Basanistes, made of it a genus to take the place of

Blainville's Lernaeopoda, and included in it the two species which
Blainvillc had placed under Lernaeopoda. Since Blainville's genus
was published 10 years before Nordmann's, if it were necessary to

choose between the two, Blainville's name would take precedence.
But both genera are valid, and so the names which Milne Edwards
brought into this genus must be transferred bark again.

TABLE OF SPECIES.

1. Termiual claw of maxillipeds longer than the second joint, the latter with a stout

spine on its ventral surface coregoni Neresheimer, 1909.

1. Terminal claw of maxillipeds longer than the second joint, the latter without spines
or knobs nordmanni Kessler, 1868.

1
.
Terminal claw of maxillipeds shorter than the second joint, the latter with a large

knob against which the claw shuts like a chela huchunis (Schrank), 1786.
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Genus VANBENEDENIA Malm.

Generic characters offemale.—Cephalothorax and trunk in the same

straight line but separated by a well defined groove; the former short

and much broader than long, without a dorsal carapace, the latter

elongate, depressed, and indistinctly segmented; no posterior proc-

esses, genital process, abdomen, or anal laminae; first antennae short

and unsegmented; second antennae uniramose; first maxillae bi-

partite, without palps; second maxillae straight and rigid, approxi-

mated for their entire length and fused at their tips, where they are

joined to a mushroom bulla; egg strings filiform and much longer

than the trunk.

Generic cliaracters of male.—Cephalothorax and trunk in the same

line and thoroughly fused, the separation being indicated, if at all,

by a slight groove; no dorsal carapace; trunk shorter than the

cephalothorax, conical, and bluntly rounded posteriorly, without any

abdomen or anal laminae; antennae and mouth parts like those of

the female; second maxillae and maxillipeds some distance behind

the mouth tube (see pi. 28, fig. N).

Type.— Vanhenedenia hr^yeri, the single species.

{Vanhenedenia, to P. J. van Beneden.)

'PR^CHEJIjIASTIlSrAE!, new stabfamily.

Subfamily cliaracters of female.—Cephalothorax shorter than the

second maxillae, much narrowed and flattened, in line with the trunk

or bent a little backward; trunk elongate, flattened dorso-ventrally,

enlarged posteriorly, with no traces of segmentation, no posterior

processes, genital process, abdomen, or anal laminae; maxillipeds

on the inner surface of the second maxillae, and the two removed a

long distance behind the mouth tube; second maxillae united only

at the tip, bulla mushroom shaped.

Male.—Unknown.
Remarlcs.—Since this subfamily includes but a single genus its

characteristics for the present will be the same as those of the genus.

The most marked character is the juxtaposition of the second max-

illae and maxillipeds and their removal a long distance behind the

mouth tube.

Genus TRACHELIASTES Nordmann.

Generic cliaracters of female.—Cephalothorax separated from the

trunk by a well-defined groove, and usually strongly curved; no

dorsal carapace; first antennae indistinctly jointed; second antennae

biramose, each ramus unsegmented and ending in a claw; first max-
illae tripartite, without a palp; second maxillae long, stout, and

wi'inkled, united only at the tip to a mushroom-shaped bulla; max-
illipeds small, with weak claws; egg strings large and about as long

as the trunk.
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Male.—Unknown.
Type.— Tracheliastes polycolpus Nordmann.
(TracTieliastes, Tpdxfj^dw, arching the neck like a horse.)

Remarks.—This genus, Hke the subfamily, may be recognized at

once by the fact that the maxillipeds have migrated away from the

other mouth-parts, along with the second maxillae, t]x<^. two being

found together some distance behind the mouth tube. Nordmaiin's

figures and description were so convincing as to leave no question m
regard to the validity of the genus. It has never been disputed, nor

has it any syiaonyms like most of the other genera. Richiardi's

species, gigas, was simply named with only a few words of descrip-

tion, but the size given, combined with these few words, makes it

certain that he had a new species, and hsnce it has been included in

the following table:
TABLE OF SPECIES.

1. Cephalothorax half the length of the second maxillae or more 2.

1. Cephalothorax less than one-fourth the length of the second maxillae 3.

2. Size small (7.5 mm.); cephalothorax and second maxillae conical; the latter,

together with the trunk, covered with rusty spots; genital process present.

maculatus Kollar, 1835.

2. Size small (6 mm.); cephalothorax and second maxillae cylindrical and much
wrinkled; cephalothorax strongly arched; no genital process.

polycolpus Nordmann, 1832.

2. Size large (35 mm.); cephalothorax flattened and curved forward but not
wrinkled; no genital process grandis, new species, p. 645.

3. Size medium (12 mm.); cephalothorax short, cylindrical; second maxillae slender

and tapering and not wrinkled; genital process present stellifer Kollar, 1835.

3. Size large (80 mm.); mouth parts arranged like the sepals of a calyx; anterior third

of second maxillae filiform gigas Richiardi, 1880.

TRACHELIASTES GRANDIS, new species.

Plate 40, figs. 106 to 108.

Host and record of specimens.—Two females without egg strings

and with no label to indicate their host or locality were found in the

collection of the Museum. The better of the two has been numbered
43565, U.S.N.M., and is made the species type.

Specific characters of female.—Cephalothorax relative^ very
minute, curved forward ventrally between the second maxillae and
much wrinkled; separated from the trunk by a deep invagination on
either side and by a dorsal and, ventral groove. Trunk massive,

strongly flattened dorso-ventrally, gradually enlarged toward the
center and then slightly contracted, the posterior margin almost
squarely truncated, with a slight invagination at the center and
rounded corners; no posterior processes, genital process, abdomen, or

anal laminae. The convolutions of the oviducts form a series of slight

rounded swellings along either side of the median line. These swell-

ings increase in size posteriorly and are of a darker color that the rest

of the trunk.
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First antennae slender, cylindrical, slightly enlarged at the tips and

obscurely segmented; second antennae with a short and stout basal

portion made up of two segments, and two conical rami, each appar-

ently unsegmented and ending in a short spine, the exopod nearly

twice the length of the endopod. Second maxillae stout, strongly

flattened dorso-ventrally, and tapering toward the tips, where they

are joined to the slender pedicel of the mushroom bulla. The cepha-

lothorax being curved forward ventrally, the bases of these second

maxillae nearly meet on its dorsal surface, and they extend forward

anteriorly in line with the body axis.

Maxillipeds large and swollen and inserted on the ventral surface of

the bases of the second maxillae, some distance behind the mouth

tube; they are made up of two stout conical joints and a strongly

curved terminal claw.

Color (preserved material), a yellowish-white, the swellmgs of the

oviducts a light brown, the bulla and its pedicel a dark cinnamon

brown.

Total length, including the second maxillae, 38 mm. Length of

cephalothorax, 5 mm.; of second maxillae, 10 mm.; of trunk, 32 mm.
Width of cephalothorax, 5 mm.; of trunk, 12 mm. Tliickness of

the trunk, 7 mm.
{grandis, huge or immense, alluding to the trunk.)

Remarlcs.—If the immense size of the trunk and the details of the

appendages did not make it certain that this was a new species, the

meager material at the author's disposal would not warrant its estab-

lishment. Neither female possesses egg strings, the trunk of one is

badly mutilated, and there are no data as to host or locahty. And
yet it will be evident to anyone that the specimens are certainly

new and unique in many respects, and accordingly they are put for-

ward as a new species, very much the largest of the genus.

BR.IA.N'KLIL.IIvr^IC, ne\v subta,i:raily.

Subfamily characters of female.—Cephalothorax about the same

length as the second maxillae, bent backward at a right angle with

the body axis; trunk plump, with two posterior processes, but with no

genital process, abdomen, or anal laminae; trunk unsegmented; max-

illipeds minute and degenerate, removed a long distance behind the

mouth-tube; second maxillae removed an equal distance behind the

maxillipeds, fused throughout their entire length and armed at the

tip with a bulla or with dichotomously branched horns, similar to

those found in certain of the Lernaeidae; maxillary glands as external

swellings on the trunk at the base of the second maxillae.

Male.—Unknown.
Remarlcs.—This subfamily just fills out the possibilities in the mat-

ter of the arrangement of the second maxillae and maxillipeds with
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reference to the mouth tube. In the Lernaeopodinae they are close

together and close to the mouth-tube; ui the Tracheliastmae they are

close together, but are removed from the mouth tube ; in the Clavel-

Imae one of them is close to the mouth tube while the other is sepa-

rated, and here in the Brianellinae they are both separated but at dif-

ferent distances. Such a completion affords gratifying proof that the

original basis of systematization was well chosen.

BRIANELLA, new genus.

Generic characters offemale.—Cephalothorax in line with the sec-

ond maxillae and at right angles to the trunk axis, considerably

longer than the trunk and about the same length as the second

maxillae; separated from the trunk by a distinct groove; trunk pear-

shaped, with posterior processes dorsal to the egg strings; first

antennae rudimentary knobs ; second antennae biramose and chelate

at the tips; mouth area depressed or telescoped into the anterior

surface of the head; second maxillae partially fused, each terminating

in a dichotomously branched horn instead of a common bulla;

maxiUipeds reduced to papillae and terminating in small spines

instead of claws.

Male.—Unknown.
Type.—Brianella corniger, new species.

(Brianella, to Dr. Alessandro Brian, who has pubUshed many
valuable memoirs on the parasitic copepods.)

Remarlcs.—In addition to the separation of the second maxillae

and maxiUipeds from each other and from the other mouth-parts,

this genus also offers a strikmg contrast to every other genus in the

Lernaeopodidae in the absence of a bulla and the presence of dicho-

tomously branched horns, similar to those found on the head of some

of the Lernacidae. And yet this is but little different from what

we find in the genus Charopinus, where the second maxillae are en-

tirely separate and end in enlarged disks, or fingerhke processes.

It is but a short step from those processes to these horns, and the

two are probably formed in a very similar manner. The removal

of the maxillary glands to the cephalothorax is also similar to what

is found in several genera of the Clavellmae. This genus, therefore,

in its morphology as well as in the arrangement of the mouth parts,

stands between the Lernaeopodinae and the ClaveUinae.

BRIANELLA CORNIGER, new species.

Plate 41, figs. 109 to 113.

Host and record of specimens.—Two adult females with egg strings

were obtained from the gills of a ray off the coast of Lota, Chile.

The more perfect specmien is numbered 43573, U.S.N.M., and is
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made the type of the new species; the other specimen is numbered

43583 and becomes a paratype.

Specific characters of female.—Cephalothorax thick, cylindrical,

longer than the trunk, and in line with the second maxillae at right

angles to the trunk axis; head not enlarged and without a dorsal

carapace; trunk ovoid, flattened dorso-ventrally, contracted ante-

riorly where it joins the cephalothorax, and smoothly rounded pos-

teriorly; a single pair of posterior appendages dorsal to the egg strings,

close together, parallel, and curved dorsally; no genital process, abdo-

men, or anal laminae; egg strings attached dorsally ciose to the

processes, as long as the trunk and half as thick; eggs small, in 8 or

10 longitudmal rows, about 30 in a row.

First antennae very rudimentary, a mere unsegmented knob inside

the second pair; second antennae indistmctly three-jointed and bira-

mose at the tip, the two rami hke the jaws of a pair of pincers, and

each tipped with a minute spine; basal joint much enlarged, with a

wide flattened and laminate process on the posterior murgin. The

area carrying the mouth tube is depressed or telescoped into the

anterior part of the head, so that the mouth does not project beyond

the surface. In this depression lie the first antennae and the first

maxiHae. The second maxillae are separate at their base and for

one quarter of their length, then fused sohdly. At the base of each

maxilla, on the lateral margin where it joins the cephalothorax, is a

maxillary gland, trapezoidal in outline, as wide as the maxilla, and

projecting prominently. These glands are pecuharly large and their

location is a conspicuous one. At the tips of these maxillae we do

not find a bulla, but a pair of dichotomously branched horns. Each

of these starts from the lateral margin of the maxiUa on its own side,

and the two extend away from each other; they are twice or thrice

compounded and the branches are bluntly pointed. The maxiUipeds

are situated at the center of the space between the second maxillae

and the mouth tube; their basal jomts are minute, slender, and

triangular in shape, while the terminal claws have degenerated into

mere spines at the apex of the basal joints.

Color (preserved material), a dark yeUowish-brown.

Length of cephalothorax, 5 mm.; of trunk, 4.75 mm.; of posterior

processes, 4 mm.; of egg strings, 4.25 mm. Width of cephalothorax,

1.40 mm.; of trunk, 2.5 mm.
(corniger, carrying or wearing a horn, alluding to the second

maxillae.)

RemarTcs.—Phis being the only species of the genus, it follows that

it displays all the generic characters, and so becomes of great sys-

tematic interest. The remarks already made imder the genus apply

with equal force here.
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THOMSONELLA, new genus.

Generic characters offemale.—Cephalothorax half the length of the

second maxiUae, the two in the same line and at right angles to the

trunk axis; trunk pear-shaped and a little longer than the cephalo-

thorax, indistinctly divided into four segments; two slender poste-

rior processes dorsal to the egg strings; a rudimentary abdomen but
no anal laminae; maxilhpeds at the center of the space between the

second maxillae and the mouth tube, smaU and rudimentary; second
maxillae long and free to their tips where they are joined to an ordi-

nary bulla. First antennae two-jointed, the basal joint the longer;

second antennae biramose, exopod much larger than the endopod,
both unsegmented; fii-st maxillae tipped with three setae, and bear-

ing a palp -vvith two terminal setae.

Male .—Unlaiown.

Type.— Tliomsonella jMrJceri {Bracliiella parlceri Thomson).
{ThomsoneUa, to Prof. George ^C. Thomson, of the University of

New Zealand, who first described the type-species.)

RemarTcs.—This new genus is estabhshed for the species described

under the name Brachiella parlceri by Prof. Thomson in his "Par-
asitic Copepods of New Zealand,"^ and afterward (1909) by Miss
May E. Bainbridge,^ who placed a question mark in front of the
genus name. That it can not belong to the genus BracUelU is at
once evident from the position and degeneration of the maxilhpeds,
as well as from the structure of the other mouth parts. It does not
possess a single character assigned to the genus Brachiella except the
large size and the separation of the second maxillae. It shows a
close relationship to the new genus Brianella in the position and
structure of the maxilhpeds and in the general make-up of the entire

body. But it differs fi"om that genus in the structure of the fii-st

antennae, the mouth tube, and the second maxillae, and may be
recognized simply by the presence of the buUa instead of the branched
horns. It serves to place the now subfamily on a more secure founda-
tion, and in the possession of a bulla it shows that the same variety

exists in the new subfamily as in the older ones.

CJ1.AVELIL.IN-^K, new subfamily.

Subfamily characters offemale.—Cephalothorax much longer than
the second maxillae and often bent backward until it rests against the
dorsal surface of the trunk; usually narrow and wormhke; trunk
flattened dorso-ventrally, with pau-ed posterior processes, sometimes
as many as six or eight, aad often with an unpaired genital process;
usually no abdomen and no anal laminae; maxillipeds close to the

1 Trans. New Zealand Institute, vol. 22, p. 374.

2 Trans. Linnaean Society, ser. 2, Zool., vol., 11, p. 62.
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base of the mouth tube and looking like an under jaw in side view;

second maxillae removed a long distance behind them, sometimes

fused, sometimes separate, usually with a bulla; maxillary glands as

external swellings at the base of these maxillae.

Subfamily characters of male.—Cephalothorax fused with the trunk,

with no traces of segmentation; no anal laminae or only very minute

ones; second antennae biramose, but without a claw; in BracMella

and its relatives the cephalothorax and trunk are in the same lino or

the body is somewhat curved; in Clavella and its relatives the body

is folded together ventrally with no distinction of cephalothorax and

trunk.

Remarlis.—This subfamily is considerably the largest of the four

and includes all the more degenerate genera. Since it has also been

the least well known and has served as a sort of wastebasket to catch

such forms as could not readily be located elsewhere, more changes

have been necessary and a much larger number of new genera have

been introduced. The figures and the diagnoses given, however, will

readily prove the validity of these genera, which are largely due to

the differential characters of the males, here for the first time pre-

sented.
Genus THYSANOTE Kr0yer.

Generic characters offemale.—Cephalothorax in Hne with the trunk,

short, thickset, flattened dorso-ventrally, and completely fused with

the trunk or only imperfectly separated; trunk unsegmented, flat-

tened like the cephalothorax, with no genital process, abdomen, or

anal laminae; a pair of fingerlike posterior processes ventral to the

egg strings; branched or unbranched fimbriate processes attached to

the posterior margin of the second maxillae, to the body at the base

of the second maxillae, and to the posterior comers of the trunk,

sometimes hiding the egg strings. First antennae indistinctly seg-

mented; second antennae biramose; first maxillae large, tripartite;

second maxillae united only at their tips, bulla mushroom-shaped;

maxiUipeds large and powerful; egg strings usually short and stout.

Generic characters of male.—Cephalothorax in line with trunk axis,

the two curved into a quarter moon and separated by a distinct

groove; no dorsal carapace; trunk spmdle-shaped, unsegmented, and

terminated by two conical anal laminae, which are curved ventrally;

mouth-tube and appendages at right angles to the body axis; second

antennae uncinate; second maxillae and maxillipeds with stout

sickle-shaped claws, one or both of them sometimes twisted like a

corkscrew.

Type.— Thysanote pomacanthi Kr0yer.

{Thysanote, duaavoc, a fringe, alluding to the fimbriate processes.)

RemarJcs.—This genus may be recognized at once by the fimbriate

processes, whose dense fringe causes some of the species to bear a
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crude resemblance to a miniature human figure. The genus type

shown by the male is fully as distinct as that of the female, and this

has differentiated the genus so thoroughly that there has been almost

no false identification of the species (see pi. 26, fig. G).

TABLE OF SPECIES.

1. Fimbriate processes few in number and well separated 2.

1. Fimbriate processes numerous and thickly massed 3.

2. Processes unbranched, clnh-shaped. .appendiculata (Steenstrup and Liitken), 1861.

2. Processes dichotomously branched longimana Wilson, 1913, p. 651.

3. Second maxillae with three single processes; a single bundle of unbranched proc-

esses on either side of the trunk at the posterior end fimhriata (Heller), 1865.

3. Second maxillae with four bundles of processes; two similar bimdles at the posterior

end of the trunk, all dichotomously branched 4.

4. Posterior fimbriate processes recurved at the tips and entirely concealing the egg

strings pomacanthi Kr0yer, 1863, p. 651.

4. Posterior processes straight, egg strings visible for half their length.

loUventris (Heller), 1865.

THYSANOTE LONGIMANA Wilson.

Thysanote Zongrmana Wilson, 1913, p. 257, pi. 47, figs. 262-264; pi. 48.

Host and record of specimens.—Five females and three males were
obtained from the throat of the red snapper, Neomaenis aya, at Mon-
tego Bay, Jamaica, July 23, 1910, and both sexes are fully described

in the reference given above. Since the host is found aU along our

Atlantic Coast as far north as Connecticut this parasite also may be

classed as North American.

THYSANOTE POMACANTm Kr^yer.

Thysanote pomacanthi Kr0yer, 1863, p. 288, pi. 15, fig. la to i.

Host and record of specimens.—Kr0yer obtained 10 females from
the gills of Pomacantlius paru in the Danish West Indies. M. T.

Thompson recorded in his manuscript notes two females of this

species from the gills of Pomacanthus arcuatus in the local collec-

tion at Woods Hole, Massachusetts. From the sketches and data

accompanying this record it is certain that the specimens really

belonged to this species, so that it may be recorded as North Ameri-

can. These specimens, however, can not be found, and hence no

attempt is made to supplement Kr03^er's description.

THYSANOTELLA, new genus.

Generic characters offemale.—Cephalothorax curved forward and

nearly as long as the trunk; the latter much the wider, with concave

sides, each of the four corners prolonged into a single bundle of four

filiform, unbranched processes; two pairs of posterior processes, one

dorsal, the other ventral, close to the midUne, with a tiny genital proc-

ess between them. First antennae three-jointed; second antennae

biramose, without claws; first maxiUae bipartite, palp with a single
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spine; second maxillae fused, except for a short distance at the

center, bulla disk-shaped; maxillipeds stout, terminal claw slender;

egg strings club-shaped, and as long as the trunk.

Oeneric characters of w«Ze.—Cephalothorax ovoid, in line with the

trunk and separated from the latter by a distinct groove; no dorsal

carapace; trunk two-tliirds the length and only one-fifth the diameter

of the cephalothorax, distinctly divided into three segments and

terminating in two lancinate plates.

First and second antennae close together at the upper and anterior

corner of the cephalothorax, a considerable distance from the mouth

tube; first antennae three-jointed; second pair uniramose and two-

jointed; maxilUpeds relatively enormous, the claw very powerful,

bent so as to form three-quarters of a circle, and sharp pointed, wath

an accessory spine on the inner margin.

Type.— TTiysanoteUa multif/mbriata (Bassett-Smith).

{Thysanotella, the diminutive of TJiysanote.)

Remarlcs.—This genus is estabhshed to include a single species

described and figured by Bassett-Smith (1898, p. 96, pi. 6, fig. 2, a

to g). Both sexes are known, and each differs so markedly from the

types of the other genera that the validity of the genus is securely

established, provided Bassett-Smith' s description was correct. In

the female the long and wormhke cephalothorax is hke that found

in EuhracUella, Clavella, and Cliaropinus, but very different from that

found in TJiysanote; the fimbriate processes are all on the trmik, and

there are two pairs of posterior processes. The entire make-up of the

male is peculiar; the body is reduced to less than a quarter the size of

the cephalothorax, but is distinctly segmented; the two pairs of

antennae are away up on the back of the cephalothorax, and the

maxiUipeds are enormously developed and pecuhar in position.

Bassett-Smith himself says of this male: "It shows distinctly the

BracUella form." But from the figure here given (fig. H, pi. 26) it

wiU be seen that it conforms far more to Charopinus than to BracM-

ella. He tells us that he only succeeded in maldng a rough drawing

of this male and that he lost the specimen wliile preparing it for

mounting. But granting this, no amount of correcting or finisliing

could ever cause his figure of the male to bear any resemblance to

that of BracJiiella or TJiysanote.

Genus CHAROPINUS Kr^yer.

Generic cJiaracters offemale.—Cephalothorax elongate, cyhndrical,

more or less distinctly separated from the trunk, sometimes turned

back at right angles or even against the dorsal surface of the trunk;

usually no dorsal carapace; trunk pear-shaped, enlarged and often

flattened posteriorly, and carrying there a pair of filiform posterior

processes, dorsal to the egg strings; no genital process, abdomen or

anal laminae. Fii-st antennae indistinctly four-jointed; second
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antennae with a curved exopod and a jointed endopod, making the
rami somewhat chelate; first maxillae tripartite, palp with one or
two minute spines; second maxillae long and usually quite corru-
gated, sometimes joined at their tips and furnished with a bulla,

sometimes separate, with their ends enlarged in various patterns
and clasping a chitin bar; maxillipeds with a short terminal claw,
shutting against a projection on the second jomt.

Generic characters of male.—Anterior portion of cephalothorax at

right angles to the posterior portion and the trunk; no distinct

dorsal carapace; thorax segmented with an enlarged genital segment;
a well-defined and segmented abdomen, carrying anal laminae.
First antennae indistinctly four-jointed; second antennae biramose,
rami usually curved and chelate; first maxilla tripartite, palp with
two setae; second maxillae and maxillipeds some distance behind
the other mouth parts and close together.

Type.—Charopinus dalmanni (Retzius).

{Charopinus, the name of a parasite in Martial.)

RemarJcs.—Kr0yer's description of the species (dalmanni) which he
made the genus type, and of a new species ramosus, and the details

given in his figures, leave no doubt that the "new" genus and species,

StylopJiorus hippocephalus, proposed by Hesse in 1878, is really

only a new species of Charopinus. To these three species Scott
added a fourth, duhius, in 1900, but if one will examine the figures

and description in the same paper (1900, p. 173) of the species which
Scott named Lernaeopoda cluthae, it will be evident that this also

belongs to the present genus and not to Lernueopoda. This genus
is the only one in the entire family in which the adult male is com-
pletely segmented, while the male of Lernaeopoda shows no segmen-
tation whatever. In particular the partial or complete separation
of the two segments bearing the second maxillse and maxillipeds is

characteristic of the male Charopinus, and this is admirably shown
in Scott's figure. His species, therefore, must be removed from the
genus Lernaeopoda and placed here with the other species of Charopi-
nus. Exactly the same statements apply to the species called

Brachiella malleus by Nordmann (1832, p. 95) and Vogt (1877,

p. 46), and also to the species named below (dentatus), in each of

which the male proves beyond a doubt that the species belongs to

the genus Charopinus. It will be noted also that every species of

the genus as here constituted is parasitic upon the gills or in the
nasal openings of a ray.

TABLE OF SPECIES.

1
. Tips of second maxillae completely fused and furnished with a bulla for attachment

to their host 2.

1. Second maxillae entirely separate or sUghtly coalesced, the tip of each enlarged and
anchored separately in the host 3.
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2. Second maxillae half as long again as the trunk; bulla thin and wide.

diibius (T. Scott), 1900.

2. Second maxillae the same length as the trunk; bulla thick and narrow.

duthae (T. Scott), 1900.

2. Second maxillae half the length of the trunk; bulla thin and narrow.

malleus (Rudolphi), 1832, p. 654.

2. Second maxillae one-third the length of the trunk; bulla email and mushroom

shaped; no posterior processes dentatus (Wilson), 1912, p. 654.

3. Ends of second maxillae slightly coalesced, branched separately; posterior proc-

esses short, curved ramosits Kr^yer, 1863.

3. Ends of second maxillae enlarged into semilunar disks; posterior processes strongly

curved dalmanni (Retzius), 1829, p. 655.

3. Ends of second maxillae ttrminating in finger-like projections; posterior processes

short and divergent hippocephnlus (Hesse), 1879.

3. Ends of second maxillae enlarged into semielUptical disks, which are slightly

coalesced at the center; no branches or projection; posterior processes short and

straight hicaudatus (Kr0yer), 1837, p. 656.

CHAROPINUS MALLEUS (Rudolphi).

Brachiella malleus Nordmann, 1832, p. 95.—Vogt, 1877, p. 46, pi. 3, figs. 1-8.

Host and record of specimens.—A single lot of females with egg

strings broken was taken at Port Arthur, Manchuria, by J. F, Abbott,

and were sent to the author from Stanford University by Dr. C. H.

Gilbert; there is no record of the host or date of capture. These

parasites have been given Cat. No. 38578, U.S.N.M.

Remarlcs.—This species was first described in manuscript notices

,

by Rudolphi in 1817 under the name Dirhynchus malleus. These

notices were handed OA^er to Nordmann, who published the species

in 1832 as Brachiella malleus, with a short description but no figure.

In 1877 Vogt published a more elaborate description, accompanied

by excellent figures, and it has been noted by many subsequent

investigators. The type of male however, which is admirably

portrayed by Vogt, is very different from that belonging to the genus

BracJiiella, but is like Oharopinus, and accordingly is transferred to

this latter genus.
CHAROPINUS DENTATUS (Wilson).

Brachiella dentata Wilson, 1912, p. 97, pi. 9.

Host arid record of specimens.—Six lots of this species, numbering

twenty to twenty-five specimens each, and including both sexes,

were obtained by Rev. George W. Taylor, former director of the Pacific

Coast Biological Station at Nanaimo, British Columbia. They were

taken from the gill arches in the throat of the large skate, Raja

hinoculata, and the lots have received, respectively, Cat. Nos. 38636,

38642, 38643, 38644, 39537, and 39540, U.S.N.M.; the first lot were

made the types of the species.

Remarlcs.—Both sexes of this species were fully described and
figured in the paper referred to above, and at the time the manu-
script was written they were referred to the genus Brachiella in con-
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sequence of the structure of the second maxillae. A more careful
study of both sexes and especially of the male, in the light of the
differentiations here established, shows that the species belongs to
the genus Charopinus and not to Brachiella, and it is here transferred,
with the necessary change in the adjective (see pi. 26, fig. I).

This and the two following species are the only ones thus far found
in North American waters.

CHAROPINUS DALMANNI (Retzius).

Lernaea dalmanni Retzius, 1829, p. 109, pi. 6.

Lemaeopoda dalmanni Kr0yer, 1837, p. 264, pi. 2, fig. 11; pi. 3, figs. 4a aud 46.
Charopinus dalmanni Kr0yer, 1863, p. 280, pi. 14, fig. 6, a to g.—T. Scott 1900 p

169, pi. 8, figs. 6 to 10.
'

. •

Host and record of specimens.—Two females with egg strings were
obtained from the nostrils of a skate at Polperro in 1884, and were
sent to the United States National Museum by Rev. A. M. Norman,
of England. They were nmnbered 12909, U.S.N.M. Another lot of
three females mth egg strings was obtamed from the nostrils of the
barndoor skate. Raja levis, at South HarpsweU, Maine, July, 1913,
by the author. These have received Cat. No. 43575, U.S.N.M.
Remarls.—T\\Q description and figures published by Retzius,

although in many respects imperfect, leave no doubt as to the identity
of the parasite. And when supplemented by the excellent work of
Kr0yer and T. Scott there is practically nothmg to be added except
a few comments upon the morphology, and one or two corrections.
Turner and Wilson published, in 1862, an extended account of the
present species, includmg observations on its larval form. Their
figures are admirable, but whatever value their description may
possess is greatly dimmished by the fact that they mistook the ventral
for the dorsal surface, and have not named correctly a single appen-
dage except the second antennae, whose nomenclature they borrowed
from Kr0yer. The "eyelike" spots noted by Retzius and Ivr0yer
on either side of the thorax in front of the base of the second maxillae
are doubtless the maxillary glands, which often appear in other genera
of this family in the form of protuberances upon the external surface
of the cephalothorax. During the migration forward of the maxil-
lipeds and the migration backward of the second maxillae, these
glands are sometimes draAvTi out of the maxillae into the body of the
cephalothorax. Turner and Wilson describe what is evidently the
body of the gland and the excretory duct leading from it. The pos-
terior appendages are said by every investigator who has described
the species to spring from the ventral surface of the body in front of
the egg strings. But they are just as certainly dorsal as in ramosus
and the other species of the genus. If the cephalothorax be straight-
ened up into line with the rest of the body, the mouth parts are of
course on the ventral sm^face, and the posterior appendages are just
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as siirely dorsal. The discovery of this species in the nostrils of the

barndoor skate upon our own coast makes it necessary to include it

in the North American fauna.

CHAROPINUS BICAUDATUS (Kr^yer).

Plate 41, figs. 114 to 118; plate 42, figs. 119 and 120.

Lernaeopoda bicaudata Kr0yer, 1837, p. 275, pi. 3, fig. 11.

Brachiella pastinacae P.J. van Beneden, 1851, p. 118, pi. 4, figs. 8, 9.—Kurz, 1877, p.

389, pi. 25, figs. 2, 3.

Brachiella pastinaca Bainbridge, 1909, p. 50, pi. 8, figs. 6, 7; pi. 9, fig. 8.—T. and A.

Scott, 1913, p. 211, pi. 64, fig. 8.

Host and record of si)edmens.—Eight females with Qgg strings were

obtained from the spiracles of the common dogfish, Squalus acantJiias,

by Dr. F. D. Lambert at South Harpswell, Maine, July, 1912. They

have received Cat. No. 43536, U.S.N.M.

Specific cTiaracters offemale.—Cephalothorax short and wide, and

inclined at an angle of 45° to the trunk axis; a narrow dorsal cara-

pace divided longitudinally through the center, the two halves

resembhng closely the elytra of beetles, and diagonally truncated

anteriorly; trunk somewhat pear-shaped, narrowed into a long and

slender neck anteriorly, swollen into a sphere posteriorly, and flat-

tened dorso-ventrally; posterior processes cylindrical, plump, dorsal

to the egg strings and haK the length of the latter, and inclined back-

ward; egg strings stout, cylindrical, and about the same length as

the trunk; eggs in 8 longitudinal rows, about 18 eggs in the longest

row.

First antennae two-jointed, the basal joint considerably swollen

and armed on the anterior margin with a long and stout spine, the

terminal joint narrower and tipped with two oKactory cylinders and

a small spine ; second antennae biramose, both rami unsegmented,

the endopod considerably larger than the exopod, and both of them

covered with small spines and bristles. Mandibles long and narrow,

with four large principal teeth, two smaller secondary teeth, and two

intermediary teeth. First maxiUae tripartite, the outer ramus

smaller than the other two, palp large and tipped wdth two setae.

Second maxiUae slender and cylindrical, two-fifths as long as the

trimk and enlarged at the tip into a crescent or semicncle, at right

angles to the axis of the maxilla. Maxillipeds \vith a stout basal

joint, armed on the inner margin with two knobs covered with

spines and a large solitary jomted spine; terminal claw slender, with

an accessory claw at the tip on the inner margin.

Color (preserved material), a uniform yellowish white.

Cephalothorax, 2.20 mm. long, 1.25 mm. wide. Trunk, 3.75 mm.
long, 2 mm. wide, 1.60 mm. thick. Egg strings, 2.75 mm. long.

Posterior processes, 1.10 mm. long.

{bicaudatus, his, two, and caudatus, tailed, alluding to the pair of

small posterior processes, looking hke two tails.)
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Remarks.—This is the only parasite within tlie author's knowledge

that has ever been found upon the common dogfish along our North

American coasts. Doctor Lambert has handled thousands of dogfish

specimens for laboratory purposes, and this is the only instance in

which any copepods have been found upon them. The species,

therefore, can not be at all common; it may be readily distinguished

by the divided carapace, the slender neck, usually flexed backward,

and the plump posterior processes.

This species was discovered by Kj*0yer in 1837 and was referred to

the genus Lernaeopoda, but he placed a question mark after the genus

name and said in the context: ''There is some doubt as to whether

this Lernaean should be referred to the geims BracMella ovLernaeopoda,

or whether it should be made the type of a new genus." The species

was afterwards described by Beneden under the name Brachiella

pastinacae; it has since been noted by Kurz (1877), Brian (1906),

Bainbridge (1909), and T. and A. Scott (1913), besides appearing in

several lists. In some of these the specific name ended in a vowel,

in others in a diphthong; it ended originally in a diphthong. That

it really belongs in the genus Charopinus is clearly shown by the

backward flexion of the cephalothorax, by the enlarged ends of the

second maxillae, and by the structure of the fii*st antennae and first

maxiUae. The description and figures given by Miss Bainbridge^

(1909) are the best that have been thus far published; the following

differences are noted in the present specimens. The first antennae

have only two joints instead of four, and are exactly Hke those figured

by Miss Bainbridge (pi. 9, fig. 8), The teeth on the mandibles corre-

spond with those given by Miss Bainbridge, and are a trifle different

from the ones figured by Kurz. There are no traces of the ''pair of

slender clawed appendages" at the sides of the mouth tube noted by
Miss Bainbridge. It would be very difficult to underetand what
these would represent, if present. That they can not be "maxillary

palps," as suggested by Thomson for his BracTiiella parlceri and

quoted by Miss Bainbridge, is at once evident when we reflect that

the maxillae already have well-developed palps. In examining a

British specimen of Brachiella parlceri Miss Bainbridge failed to find

the structures designated "maxillary palps" by Thomson, and in

the specimens here described the present author fails to find the

structures noted by Miss Bainbridge. It seems probable in both

cases, therefore, that they were accidental rather than specific.

Genus NAOBRANCHIA Hesse.

Generic characters offemale.—Cephalothorax narrow and elongate

and well separated from the trunk; a minute but distinct dorsal

carapace on the head; trunk broad and well rounded anteriorly,

> Miss May E. Bainbridge, now the Hon. Mrs. Henn Collins.

34843°—Proc.N.M.vol.47—14 42
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much narrowed posteriorly, vnih a pair of ventral posterior processes;

abdomen well differentiated and carrying anal laminae; egg strings

extending in front of the oviduct as well as behind it, and inclosed in a

membrane, strengthened by ribs.

First antennae three-jointed; second antennae biramose, the

exopod two-jointed, the endopod simple; first maxillae bipartite,

without a palp; second maxillae in the form of bands, containing

longitudmal muscles, which clasp around the gill filaments of the

host; no bulla; maxillipeds of the usual pattern; a pair of spoon-

shaped palps attached either to the second joint of the maxillipeds, or

to the ventral surface of the head.

Generic characters of male.—Cephalothorax and anterior trunk in

the same line and indistinguishably fused, wdthout any trace of

segmentation, the two covered with a dorsal carapace; posterior

trunk turned ventrally at right angles to the anterior portion, and

projecting from beneath the posterior end of the carapace as a large

process behind the second maxillae; anal laminae small, sometimes

entirely lacking. Fhst antennae three-jointed; second antennae

biramose, the exopod jointed and chelate, the endopod simple; fii-st

maxillae bipartite, \\dthout a palp; second maxillae and maxilhpeds

removed some distance behind the other mouth parts, about the same
size and armed vnih stout claws.

Type.—NaobrancTiia cygniformis Hesse.

(Naohranchia, ua'ao, inhabiting and ^pdyx^^^, giUs.)

RemarJcs.—This genus is one of the most interesting in the entire

family. The female can be recognized at once by the flattened

muscle bands which serve for second maxillae, and by the fact that

the egg strings are carried inside of a protecting membrane. The
anterior part of the body of the male is similar to that of TJiysanote,

but the posterior body is bent sharply at a right angle and projects

ventrally hke an unpaired appendage behind the second maxillae.

These characters will distinguish either sex at a glance, and since

they are so totally different from all other genera it follows that an

account of the internal as well as the external morphology of the

genus ought to be interesting as well as instructive. From serial

sections of Naohranchia lizae we learn that the mouth tube, as in

most other genera, is the most anterior portion of the body. Through
it runs the thread-Hke esophagus {oe, fig. 121), which is bent more
sharply than in AchtJieres and ClaveUa, and which extends a con-

siderable distance behind the maxilHpeds. It enters the stomach at

the center of the anterior end, the entrance being surrounded by a

rather weak sphincter muscle. The anterior portion of the stomach
is) is thrown into a series of fairly regular transverse folds by alter-

nate constrictions and enlargements. Wlien it reaches the bases of

the second miixLllae these folds abruptly cease without any change
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in the average diameter. This smooth posterior portion of the

stomach passes insensibly into the intestine (i) which is curved a

trifle upward nearer to the dorsal surface of the body and opens at

the anus (a). The cells of the glandular layer of the stomach and

intestine are similar to those of other genera (figs. 123, 126, 133).

The frontal gland
(fg,

fig. 122) is at the extreme anterior portion of

the head and is proportionally very small. This genus is not per-

manently fastened to its host by any bulla or frontal filament, and

hence a much smaller gland is sufficient. The second maxiUae are

flattened into a thin ribbon and the maxilUpeds are extremely

minute. Hence, there are no excretory glands in either of them,

but there is a pair of large glands in what may be called the shoulders

of the trunk, opposite the bases of the second maxillae and above

the tips of the egg strings (fig. 125). The infra- and supra-esopha-

geal ganglia are exceptionally large, and there is not the disparity in

size between them that was noted in Achtheres (ig, sg, fig. 122).

Each ganglion shows the usual nerve connections with the various

appendages, but the large posterior nerve (p), which runs back along

the floor of the neck and trunk, is given off from the ventral surface

of the infra-esophageal ganglion and not from its posterior end.

The cement glands are in the posterior part of the body on either

side of the intestine. The ovary and uterine processes of the ovi-

ducts are arranged similarly to those of Achtheres. On examining

cross sections of the second maxillae it is found that in the process of

becoming flattened they have also undergone other changes. On
the outer surface of the maxilla there is a thin layer of ordinary skin

(s, fig. 124); immediately beneath this are the three bundles of

muscles (m) symmetrically arranged, one at the center and one at

a Uttle distance toward each lateral margin. Each muscle runs

along its own cylindrical tube and is distinct from the others, but

the tubes are connected across the two intervals by open spaces (o)

in which may be found a thin muscular ribbon. That portion of

the maxilla on the inner side of the muscles is much thicker than the

outer skin and has become sohdified into a homogeneous mass in

which there is no longer any distinction of dermis, epidermis, and

subcutaneous tissue (n, fig. 121). This mass has every appearance

of cartilage and takes a cartilage stain. On the contrary, the blunt

claws at the tips of the maxillae take the eosin, but do not take the

haematoxyUn.
TABLE OP SPECIES.

1. Egg stiings reaching forward nearly to the base of the second maxillae; abdomen
reachingbackward nearly to the tips of the egg strings. . lizae (Kr0yer), 1863, p. 660.

1. A long interval between the second maxillae and the egg strings; abdomen scarcely

reaching the center of the latter 2.

2. Cephalothorax much longer than the rest of the body and filiform.

cygniformis Hesse, 1863.
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2. Cephalothorax the same length as the rest of the body, thick and stocky 3.

3. Egg strings longer than the trunk and parallel amplectens (Kurz), 1877.

3. Egg strings much shorter than the trunk and inclined toward each other.

occidentalis, new species, p. 663.

NAOBRANCHIA LIZAE (Kr»<yer).

Plate 27, fig. J; plate 42, figs. 121 to 124; plate 43, figs. 125 to 132; plate 44, fige. 133

to 135.

Anchorella lizae Kr0yer, 1863, p. 29, pi. 16, fig. 11 a to c.

Host and record of specimens.—Four adult and two young females

and two males were obtained by Dr. Edwin Linton from the gills

of the common mullet, Mugil cefhalus, at Beaufort, North Carolina,

July 10, 1901. They are numbered 39611, U.S.N.M. Doctor Linton

states that other specimens were found later the same year, and

still others during the following years, so that it is fairly common
on the mullet.

Specific characters of female.—Cephalothorax cylindrical, longer

than the trunk and tapering gradually and uniformly; head excep-

tionally small, neither enlarged nor separated from the neck and

covered with a minute dorsal carapace; neck slender and separated

from the trunk by a well defined dorsal groove and ridge; trunk

rectangular, with rounded corners, three-fifths as wide as long, and

strongly flattened dorso-ventrally; anterior portion of the trunk

making up the full width, posterior portion much narrowed, with

the rectangle filled out along the lateral margins by the egg strings.

In young females the genital segment is well differentiated, some-

what enlarged, with strongly convex sides, which are prolonged

into a pair of stout conical posterior processes on a level with the

ventral surface. To each of these processes is attached one end of

the rib, which supports the membrane covering the egg string on

that side. Inside of these processes there is a short and narrow

one-jointed abdomen, to the posterior margin of which is attached

a pair of minute conical anal laminae. In the adult female this

abdomen is practically absorbed into the genital segment, the only

indication of it being the anal laminae. The egg strings are pecul-

iar in being turned forward along the lateral margins of the trunk

and backward a Httle beyond the tips of the posterior processes.

They are club-shaped, largest near the posterior ends and tapering

rapidly anteriorly. They are a Httle more dorsal than ventral,

especially at the posterior ends. They are covered and held securely

in place by a transparent membrane, strengthened by a rib which
runs along the center of the outer surface (fig. 127), turns dorsally

at the posterior end, runs forward a little ways, and then turns

inward to the dorsal surface of the trunk (fig. 132). The eggs are

rather large and not arranged in rows, from 150 to 175 in each egg
string. The two egg strings touch dorsally at their widened pos-
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terior ends, but are separated ventrally by the enlarged genital

segment.

First antennae short, slender, conical, the basal joint much
enlarged, the two terminal joints narrowed; second antennae

biramose and turned down squarely across the frontal margin, both

rami one-jointed, the endopod (dorsal) half as long again as the

exopod and bluntly rounded, the exopod with two short spines at

the tip and a short, one-jointed process on the ventral surface. The

mouth-tube is broadly conical and extends beyond the tips of the

second antennae. The first maxillae are short, stout, bipartite, and

destitute of a palp. The second maxillae are comparatively long

and wide. Each is flattened into a broad band of cartilaginous sub-

stance, manipulated by three longitudinal muscles. These bands

pass entirely around the gill filament, and thus hold the parasite

securely in place. The nature of these second maxillae has puzzled

all the observers who have thus far described any species of tliis

genus. Does each of the ribbonlike bands represent a separate

maxilla ? Or does the right half of both bands represent the right

maxilla and the left half the left maxilla ? If the former, does each

maxilla extend around the filament from its own side, or do they

both start from the same side? If the latter, how are the bands

joined where they meet? In adult specimens these maxillae are so

completely fastened that one can get no idea of the way in which

they are formed.

Fortunately, one of the specimens obtained at Beaufort was a

young female in wliich the second maxillae were not yet fully devel-

oped, and this specimen (fig. 128) answers our questions for us.

Each band represents a separate maxilla, and the two are anterior

and posterior instead of right and left. Furthermore, both bands

started on the midline of the ventral surface of the cephalothorax

and extended around the filament from the left to the right side of

the parasite. Here on the right side and sunk into the surface of

the cephalothorax are two sockets, into which the blunt claws on

the tips of the maxillae fit. The claws and the sockets are gradually

fused together, until in the adult they can no longer be separated.

Each maxillae, therefore, corresponds to an ordinary maxilla flat-

tened laterally. As these maxillae migrated toward the ventral

midline the base of one moved a little forward and the base of the

other a little backward, so bringing the two into line. From the

arrangement of the claw on the tip of each maxilla it would seem

as if there was no orientation during this migration. After the

migration the maxillae extended around the filament, with the inner

surface of the left hand one and the outer surface of the right hand

one next to the filament.
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Maxillipeds with a short, triangular basal joint and a slender,

curved, terminal claw, armed with a blunt spine on its imier margin

near the center. Outside of and a little behind the maxiUipeds, on

the lateral margins of the head, are located the peculiar appendages

noted by both Hesse and Kurz, but apparently overlooked by
Kr0yer in the present species. Each is ovate in outline, thin, convex

outwardly and concave inwardly, and is attached by a narrow neck

to the lateral margin of the head just behind the carapace. In the

present species they are relatively so small and they lie so close to the

surface of the head that they are easily overlooked (see p. 664).

Color, a uniform white; eggs strings a faint pink or flesh color;

alimentaiy canal a deep black, most conspicuous m the neck, where

it appears as a broad black band with undulating margins; second

maxillae yellowish (Doctor Linton's manuscript notes).

Total length, 8.4 mm. Length of cephalothorax, 3.4 mm.; of egg

strings, 2.25 mm.; of trunk, 3 mm.; of second maxillae, 2.5 mm.
Width of cephalothorax, 0.5 mm.; of trunk, 1.85 mm.; of second

maxillae, 0.9 mm.
Specific characters of male.—General form ovate, the head at the

pointed end; cephalothorax and anterior trunk in the same line and

covered with a dorsal carapace; posterior trunk at right angles to the

rest of the body. First antennae slender and indistinctly three-

jointed; second antennae biramose, the two rami about the same
length, the endopod one-jointed and bluntly rounded, the exopod

two-jointed and tipped with a short curved claw; mouth tube

broadly conical and pointed ventrally, much longer than the antennae;

first maxillae bipartite and without a palp, attached to the side of the

mouth tube at about its center, with the tips of the setae projecting

a little beyond the end; second maxillae and maxillipeds almost

exactly alike, relatively large, with massive basal joints and short

curved terminal claws; behind the second maxillae projects ventrally

a broad conical genital process, somewhat corrugated at its tip.

Color, a light yellow.

Total length, 0.26 mm. Greatest diameter, 0.13 mm.
Qizae, from Kr0yer's specific name {Mugil liza) of the host.)

Remarks.—One specimen of this species was obtamed by Kr0yer
from the gills of " Mugil liza" (M. curema) near New Orleans, Louisi-

ana, and was described and figured in his Bidrag till Kundskab om
Snyltekrebsene. The specimen was a young female, 3 mm. in length

and without egg strings, and he referred it to the genus Ancliorella.

But he added that if his view of the structure of the attachment

apparatus was correct the species might properly be considered the

type of a new genus. In the same year (1863) Hesse published^

the description and figures of a new genus and species which he

» Ann. des Sci. Nat. (4), Zool., vol. 20, pp. 122 to 132, pi. 1, fig. 1, a-f.
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named Naobrancliia cygniformis. Kr0yer's specimen undoubtedly
belonged to this same genus, and hence must be called Naobranchia

lizae. In 1877 Kurz in his Studien der Lernaeopodiden ^ described

a new genus and species which he designated Cestopoda amplectens.

He was thoroughly familiar with Kr0yer's paper and made several

quotations from it, and concluded that his specimens and Kr0yer's

"certainly belong, if not to the same species, at least to the same
genus." He added that the data with reference to Kr0yer's species,

which are necessary to enable us to tell whether the two are identical,

are lacking. If he could have had the data here presented he would
have seen at once that the two species are distinct. However, he
seems to have entirely overlooked Hesse's paper, and since Hesse's

species is a third one belonging to the same genus, the name which he
gave to that genus must stand, and "Cestopoda," given by Kurz,
becomes a synonym. The distinctive characteristics of the present

species are the comparatively great width of the second maxillae, the

elongation of the trunk, and the form and position of the egg strings.

In the other species some of the eggs are carried in front of the

opening of the oviduct, but the great majority are behind it, and the

egg strings taper posteriorly; here only a few of the eggs are carried

behind the opening, while the great majority are in front of it, and the

egg strings taper anteriorly. The male also, which is here described

for the first time, serves to distinguish the species. The large and
prominent genital process is especially noteworthy, as well as the

similarity in size and structure between the second maxillae and the

maxillipeds.
NAOBRANCHIA OCCIDENTALIS, new species.

Plate 44, figs. 136 to 139.

Host and record of specimens.—Five adult females and one male
were obtamed from the gills of the Pacific cod, Gadus macroceplialus,

at Chignik Bay, Alaska, August 7, 1903, by the Bureau of Fisheries

steamer Albatross during the Alaska salmon investigations. The
best female has been selected as the type and numbered 43579,

U.S.N.M. The remaining specimens with the male become paratypes

and have been numbered 39567, U.S.N.M.

Specific cliaracters offemale.—Cephalothorax about the same length

as the trunk, much enlarged and wrinkled at the base, tapering toward
the head, where it is considerably smoother; head not enlarged, but
covered with a minute and smooth dorsal carapace; neck distinctly

separated from the trunk by a deep dorsal groove and shallower ones

on the sides; trunk triangular, much flattened dorso-ventrally, the

posterior corners of the triangle projecting over the egg strings; pos-

terior margin inclined on either side toward the genital segment; the

1 Zeit. fur wiss. Zool., vol. 29, p. 407.
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latter clearly differentiated in young females, but in older adults

absorbed into the trunk.

Fii-st antennae indistinctly three-jointed, the basal joint enlarged;

second antennae with a two-jointed exopod and a one-jointed en-

dopod, the latter much longer than the former.

Mouth tube a broad cone, overlapping the tips of the second an-

tennae; fii'st maxillae bipartite and rather stout, without a palp.

Second maxillae narrow, but each maxilla with thi'ee longitudinal

muscles, as in the preceding species. Maxillipeds with a broad tri-

angular basal joint and a short terminal claw. Just behind the base

of each maxilhped is a spoon-shaped appendage as large as tho entire

head and attached to the ventral surface of the head by a narrow

base. In nearly all the preserved specimens these appendages pro-

ject from the head like a pair of enormous ears, but in one speci-

men they are tm^ned forward and laid down over the mouth parts as

though to protect them. Kurz says that in the live animal they pro-

ject hardly at all. He calls them sucking disks and says that they

have the same form and structure as the lunules in Caligus. He
does not show such a structure, however, in the figure given, and

certainly in the present and the preceding species they have nothing

resembling that structure (see p. 662). When inflated and standing

out sidewise, they cause the head to look something like a pawn-

broker's three-ball sign.

Color (preserved material), yellowish-white.

Total length (without egg strings), 8 mm. Length of cephalotho-

rax, 4 mm.; of trunk, 4 mm.; of egg strings, 3.6 mm. Width of

cephalothorax at base, 1.65 mm.; of trunk, 2.8 mm.; of egg strings,

1.65 mm.; of second maxillae, 0.5 mm.
Specific characters ofmale.—General form ovoid, head at the pointed

end; cephalothorax and anterior trunk covered with a carapace, pos-

terior trunk turned at right angles and terminating in a pan- of anal

laminae. Fii'st antennae indistinctly jointed; second antennae bira-

mose and no longer than the first pair, endopod bluntly rounded,

exopod two-jointed and ending in a minute chela; fii-st maxillae bi-

partite and without a palp ; second maxillae longer than the maxilli-

peds and projecting well from the ventral surface, with a slender

terminal claw; genital process wide and long, its sides roughened by
many ridges and grooves.

Color, a grayish-white.

Total length, 0.66 mm. Greatest width, 0.33 mm.
{occidentalism western, being the fiirst species from the Pacific coast

of North America.)

ReTnarTcs.—^The facts brought out in the description of these two
species enable us to supplement and correct the interpretations of

Kr0yer, Hesse, and Kurz in the following particulars

:
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The head is covered by a minute, but distinct, dorsal carapace.

The second antennae are biramose, the exopod two-jointed, the en-

dopod one-jointed. The first maxillae are bipartite and have no palp.

The egg strings are attached, not at the proximal ends, but on one

side, and to the trunk (genital segment) in front of the abdomen.

The covering of the egg strings is a thin membrane, wliich is prob-

ably elastic, but is not "muscular."

The strange structm-es outside of and behind the maxillipeds seem

at first sight anomalous, but Hesse describes and figures them in cyg-

niformis as occurring on the second joint of the maxillipeds.

In comparison with the other species it is doubtful whether they

actually do occur on the maxillipeds ; but however that may be, they

are certainly closely connected with those organs and may possibly

represent palps. They do not show the structure of sucking disks,

as most of the authoi-s would have us believe, either in surface view

or in sections, and it is extremely doubtful if they ever function in

that manner. The modified second maxillae are universally desig-

nated as "muscle bands," but when examined in sections they are

found to be epithelial and cartilaginous rather than muscular. The
muscles are in the form of three bundles of fibers running lengthwise

of the bands, which probably represent the ordinary longitudinal

muscles of the second maxillae. How this attachment apparatus is

formed in the copepodid larva and how it is thrown around the gill

filament of the host can not be determined until we obtain the devel-

opment history of the larva.

Genus CAULOXENUS Cope.

Generic characters offemale.—Cephalothorax stout, separated from

the trunk by a deep constriction, like the waist of a wasp; trunk a

stout, sacklike, unsegmented ovoid; no posterior processes, genital

process, abdomen, or anal laminae; egg strings ovoid, shorter than

the trunk; second maxillae elongate, fused through their entire

length, tapering toward the distal end, where they are furnished

with a broad, disklike bulla; these maxillae are attached at about

the center of the cephalothorax and are folded back against the head.

Male, unknown.
Type.—Cauloxenus stygius Cope.

{Cauloxenus, kocuXoc, a stem, and ^tvbc, a guest.)

RemarTcs.—This genus contains but a single species which is para-

sitic on the blind fish, Amhylopsis spelaeus De Kay. Both the host

and the parasite were obtained by Professor Cope from Wyandotte
Cave. The parasite was fastened to the inner edge of the upper lip

of the fish, where it had to hold its body rigidly, by means of its pow-
erful second maxillae, at an angle with the fish's lip in order to keep

itself from being eaten. Professor Cope has given in the American
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Naturalist (July, 1872, page 411), an account of the species followed

by a diagnosis and accompanied by three text figures. The generic

characters just given have been taken largely from his diagnosis,

and, of com-se, apply equally well to the species. Neither his descrip-

tion nor his figures give us any details of the appendages, and since

the original specimens have been lost we are left with the above

meager details. They appear sufficient, however, to guarantee the

validity of the genus, and so it is retained wdth the hope that some-

time other specimens may be obtained and the genus be more finnly

established.

Genus CLAVELLA Oken.

Clavella Oken, 1815.

Schisturus (part) Oken, 1815.

Lemaeomyzon Blainville, 1822.

Clavella Cuvier, 1830.

Anchorella Nordmann, 1832.

—

Kr0yer, 1837. Not Anchorella Cuvier, 1830.

Generic cTiaracters of female.—Cephalothorax distinctly separated

from the trunk, long, wormlike, and standing at an angle with the

body axis, often in line with the second maxillae; trunk pear-shaped

or ovoid, wdthout posterior processes, abdomen, or anal laminae; an

impaned genital process often present, ventral to the anus and con-

necting v\dth the semen receptacle.

First antennae three-jouited, arising from the ventral surface of

the head between the second antennae and the proboscis; second

antennae miiramose, turned inward toward each other across the

frontal margin of the head, often meeting or even overlapping on the

midline; first maxillae bipartite, with a palp; second maxillae entirely

fused, usually very short, sometimes altogether lacking; maxiUipeds

stout, the terminal claw usually with an accessory claw on its inner

margin.

Generic cJiaracters of male.—Cephalothorax and tinmk folded to-

gether ventrally and fused into an unsegmented ovoid, in which there

is no distinction of parts; no dorsal carapace or anal laminae; first

antennae two-jointed; second antennae uniramose and three-jointed;

first maxillae bipartite, without a palp; second maxillae and max-

iUipeds close to the mouth-tube and strongly uncuiate; all the ap-

pendages pointing diagonally downward and forward.

Type.—ClaveUa uncinata (MiiUer).

{ClaveUa, the diminutive of clava, a club.)

Remarks.—In his Lehrbuch der Naturgeschichte (1815) Oken first

proposed (p. 182) three genera for the Lernaeans, PJiyllina, Scliis-

turus, and Lemaea. Under the second name he included 15 species

which had been previously included in the genus Lernaea; among these
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was Miiller's Lernaea uncinata. But Eudolphi had used the name
Schisturus in 1809 for a genus of worms, and perhaps Oken became
aware of this. At all events he presented later in the same book

(p. 357) a much better classification of the Lernaeans, which he

divided into four genera, Axine, ClaveJla, Pennella, and Lernaea. For

the second of these genera which was new to science he took as the

type Clavella uncinata.

In 1822 Blainville, overlooking or neglecting Oken's work, estab-

lished (p. 438) a new genus which he called Lernaeomyzon, and of

which he also made MiiUer's Lernaea uncinata the type.

In 1830 Cuvier, in his Le Regne Animal, adopted Oken's genus

Clavella (vol, 3, p. 258) and included in it Miiller's two species uncinata

and clavata. But he also established (p. 257) a new genus which he

named AncTiorella, and for which he gave the following diagnosis:

"Ne se fixe aux ouies que par une seule productio qui part du dessous

du corps, et se derige en arriere." He made Strom's Lernaea adunca

the type of this new genus, which, of coiu-se, he claimed to be gener-

ically distinct from Oken's Clavella.

Kj"0yer in his Naturhistorisk Tidsski'ift (1837) shufiied these genera

in a very arbitrary and reckless manner. Under the Lernaeoda (vol.

1, p. 193) he placed as the first genus, "1. Anchorella (Cuv., Clavella

Oken, Lernaeomyzon Blainv.). Arter: AncJi. uncinxita Fabr. Anch.

lagenula Guerin. AncJi. microcepJiala Nordm."

As the seventh genus he placed "Clavella Oken, Arter: CI. hip-

poglossi Cuv. CZ. ? clavata MuU." (p. 195). He added in a footnote

on the same page, "This genus was not included by Blainville, prob-

ably in the belief that it was identical with Ancliorella, because

MiiUer's L. uncinata, which Ouvier referred to the genus ClaveUa,

really belongs to Anchorella; but this is not the case with CI. hip-

poglossi. Whether it may be with L. clavata I can not say definitely,

since I have not seen it, and Miiller's description is unsatisfactory."

Kr0yer thus made Oken's Clavella a synonym of Cuvier' s Ancliorella,

and then later established it as a distinct genus. He took the type-

species of Clavella and made it the type of Anchorella, while he estab-

lished as a new type for Clavella Guerin's species Mppoglossi. Milne

Edwards and subsequent writers, until recently, have followed

Kr0yer's arrangement, wholly ignoring Cuvier' s generic distinction as

well as the genera of Blainville and Oken.

The Lernaea adunca, which Cuvier made the type of the genus

Ancliorella, was described and figured by Strom m 1762, but has

never been seen by any subsequent observer. So far as can be deter-

mined from Strom's description and figures the species is identical

with uncinata. If the two really are the same, AncTiorella becomes

a synonym of Clavella; if they are not identical, both genera are vahd,
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but the genus Anchorella can not possibly include uncinata and its

relatives, as has been the common usage.

Synonyms.—To this illegitimate genus Anchorella has been referred

indiscriminately a heterogeneous collection of more than 50 species,

among wliich we must recognize at least three new genera. These

species furnish one of the most convincing proofs that could be given

of the lax methods adopted in dealing with the Lernaeopods. There

are 16 species which are mere names, having never been either de-

scribed or figured, one the data with reference to which do not justify

us in locating it anywhere, 7 which can be located with probability,

but not certainty, and 18 which must be transferred to other genera.

This leaves only 17 out of the original 52, and to them are added 9

others which are new to science.

Anchorella carusi, cJiarads, clava, crassa, elongata, lichiae, simplex

subtilis, and tenuis were simply named in RichiarcU's ''Catalogo

sistematico dei Crostacei." Brian afterwards described (1906, p. 113)

and figured (pi. 10, fig. 5) Richiardi's characis, so that it can be

definitely located in the genus Clavella, where he placed it. He also

mentioned the other species, but without describing or figuring them.

Anchorella adunca has been noted above.

The following four species were described and figured by Kr0yer

(1863), Anchorella agilis (p. 300, pi. 16, fig. 2); A. angulata (p. 293,

pi. 15, fig. 3) ; A. denticis (p. 296, pi. 16, fig. 4) ; A. pagelli (p. 295, pi. 16,

fig. 3). The last two appear in Brian's "Copepodi parassiti dei pesci

d'ltalia," but his additions to Kr0yer's descriptions consist of a few

details with reference to the maxilHpeds.

We have no data on the mouth parts, the antennae, or the male of

either of the four species. A. agilis has been found by several col-

lectors off the coast of Greenland (see Stephensen, 1913, p. 339), but

nothing has been added to Kr0yer's meager description. The four

probably belong to Clavella, but there can be no certainty until these

additional data are forthcoming.

Anchorella (Lernaea) anomala was described and figured by Abild-

gaard (1794, p. 57, pi. 6, fig. 2), who of course placed it in the genus

Lernaea. Milne Edwards said of it:

Le Lernea anomala d'Abildgaard parait appartenir aussi d ce genre [Anchorella],

mais diff^rerait de toutes les especes precedentes pax la longueur considerable de

I'organe d'adh&ion, et par I'existence d'un renflement en forme de nojud a I'ex-

tr^mite ant^rieure du thorax (1840, p. 520).

But of course this is not enough to identify the species and it also

must await fm-ther details.

Anchorella appendiculata and A. appendiculosa (Kr0yer, 1863,

pp. 305 and 306, pi. 16, figs. 6 and 7) were each founded on a single

specimen and no others have ever been obtained. The details given
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are sufficient to show that these species do not belong to the present

genus. Tlie four posterior processes, the second antennae, and the

maxilUpeds show a greater affinity with Brachiella than with Clavella,

and accordingly the species are transferred to that genus. Kr0yer
claimed to have found a male of appendiculata, but put a question

mark after the sex. So far as can be determined from his figures and
description this ''male" was simply a piece of the skin of the host
and was not even anything alive.

AnchoreUa canthari Heller (1865, p. 242, pi. 24, fig. 6) almost cer-

tainly belongs to the genus Clavella. Heller does not give very many
details in his brief description, but the additional data and the

excellent figures of T. and A. Scott (1913, p. 224, pi. 69, figs. 1 to 3)

are sufficient to locate it accurately.

AnchoreUa centrodonti van Beneden (1870, p. 43) was figured (pi. 2,

fig. 5), but not described, and as far as the figure shows, appears to be
a synonym of imcjelli.

AnclioreUa dilatata Kr0yer (1863, p. 302, pi. 15, fig. 2) shows several

exceptional characters, notably the biramose second antennae and
the body lobes on either side of the abdomen. If the details be just

as Kr0yer has described them, it differs considerably from Clavella,

but can not be estabhshed elsewhere on our present knowledge.

AnchoreUa emarginata Kr0yer (1837, p. 287, pi. 3, fig. 7) is here

referred to the new genus Clavellisa (see p. 694).

Aiichorella fallax Heller (1865, p. 241, pi. 24, figs. 4 and 5) is here
referred to the new genus Clavellopsis (see p. 687).

AnchoreUa hosiilis Heller (1865, p. 243, pi. 24, fig. 7) is certainly

not a Clavella, and probably belongs to the genus Brachiella (see p. 702),

but the male is needed for positive determination.

AnchoreUa intermedia Quidor (1906, p. 29, pi. 3, figs. 37 to 44) has
biramose second antennae and slender maxilhpeds, not reinforced.

The male also corresponds mth that of the genus Clavellodes but
differs markedly from a Clavella male. The species, therefore,

should be placed in the new genus Clavellodes (see p. 690).

AnchoreUa laciniata Kr0yer (1863, p. 308, pi. 16, fig. 18) is here
referred to the new genus Clavellopsis (see p. 687).

AnchoreUa lagenula Guerin (1817, pi. 9, fig. 5) is a synonym for C.

uncinata.

AnchoreUa lizae Kr0yer (1863, p. 294, pi. 16, fig. 11) belongs to the
genus Naohranchia (see p. 660).

Clavella macrotrachelus Brian (1906, p. 116, pi. 21, figs. 1 to 4) is not
a Clavella, as is shown by the male, and is referred to the new genus
Clavellodes (see p. 690).

AnchoreUa microcephala was named by Nordmann (1832, p. 107),

but was never described or figured.
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Clavella obesa Richiardi (1880, p. 152) was named but never de-

scribed or figured. It probably belongs to the genus Hatschekia and

not to Clavella.

Anchorella ovalis Kr0yer (1837, p. 289, pi. 3, fig. 6) belongs to the

new genus ClaveXlisa (see p. 696).

Anchorella paradoxa van Beneden (1851, p. 117, pi. 6, fig. 1) is here

referred to the new genus Clavellopsis (see p. 687).

Anchorella quadrata Bassett-Smith (1896, p. 15, pi. 4, fig. 5) is

probably a Clavella and is retained m that genus, although it is veiy

meagerly described.

Clavella rohusta Wilson (1912, p. 96, pi. 8, figs. 73 to 78) has bira-

mose second antennae and short posterior processes similar to those

of Kr0yer's Anchorella laciniata. It can not, therefore, remain in

the genus Clavella, but must be transferred to the new genus Clavel-

lopsis (see p. 688).

Anchorella rugosa Kr0yer (1837, p. 284, pi. 3, fig. 14) is not a Cla-

vella and is made the type of the new genus Clavellodes (see p. 690).

Anchorella sargi Kurz (1877, p. 393, pi. 25, figs. 5, 6, 29, 51, 52) is

also not a Clavella, and is transferred to the new genus Clavellopsis

(seep. 687).

Clavella sdaenae Brian (1906, p. 119, pi. 10, fig. 2; pi. 20, figs. 13,

14) is probably identical with Heller's Anchorella sciaenophila as

Brian suggests. The presence of four posterior processes and the

details of the antennae and mouth parts indicate that it should be

transferred to the genus Brachiella. Here also the rriale must

finally decide where the species belongs.

Anchorella sciaenophila Heller (1865, p. 243, pi. 24, fig. 8) is here

transferred to the genus Brachiella, as just stated (see p. 703).

Anchorella scomhri Kurz (1877, p. 403, pi. 25, figs. 12, 35, 41) is

not a Clavella and is referred to the new genus Clavellisa (seep. 694).

Anchorella stellata Kr0yer (1838, p. 142, pi. 3, fig. 5) is probably a

Clavella, and may be left there until further data can be obtained.

Clavella strumosa Brian (1906, p. 112, pi. 9, figs. 4 to 7) is not a

Clavella and is referred to the new genus Clavellopsis (see p. 687).

Anchorella triglae Kurz (1877, p. 404, pi. 35, figs. 13 to 15) was first

described by Glaus as a Brachiella (see p. 702), and was transferred by

Kurz to AncJiorella. The male shows conclusively that it belongs

where Glaus placed it.

Anchorella urolophi Kr0yer (1863, p. 304, pi. 16, fig. 10) also pre-

sents marked exceptions to the Clavella characters. The second

antennae are biramose, and there is a two-jomted abdomen with well-

developed anal laminae. These furnish serious reasons for exclud-

ing it from the genus Clavella, but they do not tell us where it ought

to be placed.
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TABLE OF SPECIES.

1. Cephalothorax definitely longer than the trunk 2.

1. Cephalothorax about the same length as the trunk or shorter 8.

2. Trunk as wide as, or wider than, long; base of neck somewhat differentiated from

the rest of the thorax; second maxillae lacking, bulla on the body; egg strings

long, tapering 3.

2. Trunk as wide as, or wider than, long; base of neck not differentiated; second

maxillae as long as the cephalothorax; egg strings short and stout 4.

2. Trunk definitely longer than wide; base of neck not differentiated; second max-
illae lacking, bulla on the body; egg strings long and tapering 5.

3. Genital process exceptionally large and prominent; maxillipeds small; head
pointed; egg strings straight perfida, new species, p. 672.

8. Genital process medium-sized; maxillipeds small; head swollen and bluntly

rounded; each egg string curled until its ends nearly touch each other.

characis (Richiardi), 1880, p. 668.

4. Second maxillae completely fused; neck smooth; genital process large.

inversa Wilson, 1912, p 673.

4. Second maxillae separate at their bases; neck and arms very rough; genital proc-

ess minute pagri (Kr0yer), 1863.

4. Second maxillae separate at their tips; neck and arms smooth; genital process

minute stichaei (Kr0yer), 1863.

5. Cephalothorax flexed back so tightly as to form a longitudinal groove on the

dorsal body surface; head swollen; egg strings long and slender 6.

5. Cephalothorax not turned back against the trunk; no dorsal groove; head not

enlarged ; egg strings short and stout 7.

6. Second maxillae entirely lacking; trunk pear-shaped, much narrowed and
wrinkled anteriorly; genital process minute agilis (Kr0yer), 1863, p. 668.

6. Second maxillae very short; trunk ovoid or ellipsoidal, smooth and plump; gen-

ital process minute bergyltae (Kr0yer), 1863.

6. Second maxillae entirely lacking; trunk oblong, no wrinkles; genital process one-

third the length of the trunk tumida, new species, p. 674.

6. Second maxillae one-third the length of the cephalothorax; trunk ovoid, not

wrinkled; genital process of medium size canaliculata, new species, p. 675.

7. Second maxillae entirely lacking; cephalothorax stout and wrinkled posteriorly;

genital process of medium size parva Wilson, 1912, p. 676.

7. Second maxillae entirely lacking; trunk nearly spherical; genital process minute.

canthari (Heller), 1865, p. 669.

7. Second maxillae quarter as long as cephalothorax; trunk ellipsoidal, twice as

long as wide; genital process wanting insolita, new species, p. 676.

7. Second maxillae half as long as cephalothorax; trunk ovoid, nearly three times

as long as wide; genital process wanting levis, new species, p. 677.

8. Genital process lacking; second maxillae medium length 9.

8. Genital process present; second maxillae short, often lacking 11.

9. Trunk as wide as, or wider than, long; second maxillae partly or wholly sepa-

rated angulata (Kr0yer), 1863, p. 668.

9. Trunk distinctly longer than wide; second maxillae completely fused for their

entire length : 10.

10. Trunk ellipsoidal, twice as long as wide, and evenly rounded; bulla a large flat-

tened disk with stellate perforations stellata (Kr0yer), 1838, p. 670.

10. Trunk ellipsoidal, twice as long as wide, and evenly rounded; bulla minute

and spherical pinguis, new species, p. 678.

10. Trunk pear-shaped, three times as long as wide; second maxillae covered with

scales squamigera, new species, p. 679.



672 PROCEEDINGS OF THE NATIONAL MUSEUM. vol.47.

11. Cephalothorax thick and stout; trunk nearly as -wide as, or wider than, long. 12.

11. Cephalothorax slender and linear; trunk considerably longer than wide 13.

12. Genital process of extraordinary size, fully as large as one of the egg strings.

quadrata (Bassett-Smith), 1896.

12. Genital piocess one-quarter the length of the trunk; second maxillae completely
fused; egg strings one-third longer than the trunk.

uncinata (Muller), 1776, p. 680.

12. Genital process a mere ridge, scarcely projecting; second maxillae completely

fused; egg strings snorter than the trunk recta, new species, p. 684.

12. Genital process one-eighth the length of the trunk; second maxillae separate,

the base of each surrounded by a large wing alata Brian, 1906.

12. Genital process one-eighth the length of the trunk; second maxillae entirely

fused, without wings; head pointed forward, parallel with trunk axis.

brevicolUs (M. Edwards), 1840.

13. Trunk ellipsoidal, smoothly rounded posteriorly; bulla an elongate club; egg

strings narrow and tapered posteriorly pagelli (Kr0yer), 1863.

13. Trunk ellipsoidal, flattened, with a fleur-de-lis on the ventral posterior margin;

egg strings narrow and cylindrical irina, new species, p. 685.

13. Trunk ovoid, narrowed anteriorly, truncated posteriorly; egg strings thick

ellipsoids denlicis (Kr0yer), 1863.

13. Trunk ellipsoidal, smoothly rounded posteriorly; bulla a sphere; egg strings

long cylinders dubia (T. and A. Scott), 1913.

CLAVELLA PERFIDA, new species.

Plate 45, figs. 140 to 143.

Host and record of specimens.—An adult female with egg strings,

and one attached male, and a young female with four attached males

were obtained from the gills of an Alaskan pollack, Tkeragra cTial-

cogramma, September 27, 1906, from a depth of 52 fathoms in the

northwest Pacific. The adxilt specimen is made the type of the spe-

cies and numbered 43505, U.S.N.M. The younger female, with the

attached males, is numbered 43589, U.S.N.M.

Specific characters of female.—Cephalothorax much swollen and

inflated, longer than the trunk and tajDering gradually from the base

to the tip, bent back dorsaUy against the trimk; head not enlarged,

narrowed anteriorly; no dorsal carapace; base of neck with one or

two constrictions, as though segmented; trunk much wider than

long, convex ventrally, concave dorsally; genital process relatively

large and prominent, on a level with the ventral surface; egg strings

half as long again as the trunk, tapering slightly posteriorly; eggs

arranged in 12 to 14 longitudmal rows, about 25 eggs in each row.

Fbst antennae indistinctly three-jointed, wholly inside the second

pair, tipped with a tuft of small setae; second antennae uniramose,

the terminal joints bent across the frontal margui and almost touch-

ing at the midhne; mouth tube reaching the posterior margm of

these antennae, broad and stocky; first maxillae tripartite, with a

small and poorly developed palp; second maxillae entirely lacking,

the attachment bulla being fastened to the surface of the trimk at
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the base of the neck; opposite this bulla are the maxillary glands in
the form of a club-shaped projection on either side, pointing diago-
nally outward and ventrally; maxiUipeds with a triangular basal
joint and a long and stout tennmal claw, bent abruptly near the
tip and armed there on the inner margin ^vith an accessory spine.

Color (preserved material), a uniform yellowish-white.
Cephalothorax, 2.75 mm. long, 1 mm. ^vide. Trunk, 1.75 mm.

long, including the genital process, 2.1 mm. wide. Egg strings, 3
mm. long.

Specific cliaracters of male.—General body form, egg-shaped, quite
pointed at the smaller end and evenly rounded at the larger end-
first antennae two-jointed, well supplied with setae; second antennae
indistinctly three-jomted, with two short setae at the tip; these
antennae reach about to the center of the mouth tube, which is broad
at the base, proportionally long, and inclined at an angle of 45°
with the body axis; first maxillae bipartite at the tip, mth a third
ramus on the imier margm; second maxillae and maxiUipeds of the
usual pattern. Just behind the second maxillae a drop of the cement
substance, which forms the covering of the spermatophores, has
exuded from the genital orifice and hardened in the preservative.

Color (preserved material), a imiform yellowish-white.
Total length, includmg the mouth tube, 0.57 mm. Width, 0.33 mm.
(perfidus, deceitful, aUuding to the apparent segmentation at the

base of the neck, the external maxUlary glands, and the apparent
genital process on the male.)

RemarJcs.~The first two of the peculiarities just mentioned wiU
serve to distinguish this species from all others of the genus, and
as the Alaska fish become better known this parasite is likely to be
found more abundantly.

CLAVELLA INVERSA Wilson.

Clavella iiiversa Wilson, 1913, p. 231, pi. 50.

Host and record of specimens.—SLx females with egg strings were
obtained from the gills of the red-mouthed grunt, Batliystoma^rimator
July 18, 1910, at Montego Bay, Jamaica. The type-specimen was
numbered 43513, U.S.N.M., while the paratypes were numbered
42291, U.S.N.M. A single adult female was taken by Dr. Edwin
Linton from the giUs of a croaker, Micropodon undulatus, at Beau-
fort, N. C, August 20, 1902. It is numbered 39610, U.S.N.M.
Remarks.~T\iQ host of this species is abundant along the Atlantic

coast of the Southern States, particularly the Carolinas, where it is
one of the common food fishes. Probably, therefore, an examina-
tion of these fishes in the markets or elsewhere would reveal a greater
number of the parasites. The species may be recognized by the
genital process, and by the distinctly undersized appearance of the

34843°—Proc.N.M.vol.47—14 43
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body and egg strings when compared with the second maxillae and

cephalothorax.
CLAVELLA TUMIDA, new species.

Plate 45, figs. 144 to 147; plate 46, fig. 148.

Host and record of specimens.—A single female without egg strings,

but with two attached males, was obtained from the gills of the tom-

cod, Microgadus tomcod at Harpswell, on the Maine coast, July 17,

1903. It of course becomes the type of the new species, and is num-
bered 39592, U.S.N.M.

Specific characters offemale.—Cephalothorax swollen, slightly flat-

tened dorso-ventrally, and flexed back against the dorsal surface

of the trunk so tightly that it makes a groove along the median line

of the latter. On either side of this groove the body rises into a

ridge, which apparently increases the depth of the groove; head

considerably swollen, and covered with a distinct dorsal carapace;

trunk flattened dorso-ventrally, oblong, with rounded corners;

ventral surface fiat, with a well-defined central ridge of longitudinal

muscles; dorsal surface with the two lateral ridges and the central

groove as just stated; genital process relatively large, club-shaped,

and attached on a level with the ventral surface. First antennae

indistinctly three-jointed, the basal joint considerably swollen and

attached a long distance inside of the second antennae and close to

the mouth tube. Second anteimae imiramose, the basal joints much
enlarged and stiffened with a chitin framework, the terminal joints

turned inward at right angles across the frontal margin and almost

touching at the midline. Mouth tube short, narrow at the base and

tip, and swollen through the center; first maxillae tripartite at the

tip, the outer ramus very rudimentary; palp also small and armed
•with a single seta. Second maxillae practically wanting, only form-

ing a bowl-shaped depression in the base of the neck; bulla of medium
size, and spherical, fastened to the bottom of the bowl by a short

pedicel; maxillipeds small, with a swollen basal joint and a slender

terminal claw, bent sharply close to the tip, and armed there on the

inner margin with an accessory spine.

Cephalothorax, 3 mm. long, 0.5 wide. Trunk, 2.5 mm. long,

1.25 mm. wide. Genital process, 0.6 mm. long.

Specific cliaracters of the Tnale.—Body somewhat egg-shaped, but

considerably straightened along the ventral margin; mouth tube at

the small end and projecting do^vnward and forward at an angle of

45° with the body axis; the two pairs of antennae removed a long

distance from the anterior margin and close together; first pair three-

jointed, the third joint very narrow and more like a swollen seta;

second pair with a short basal joint and one-jointed rami, the exopod
slightly longer than the endopod and both armed with minute spines;
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moutli tube more than twice as long as the second antennae and
very broad at the base; first maxillae bipartite and slender, without
a palp; second maxillae much longer than the maxillipeds and rather
slender, armed with fleshy blunt processes rather than with claws;
maxillipeds with a swollen basal joint and a small and curved terminal
claw, whose tip fits into a pocket on the basal joint.

Color (preserved material), a uniform grayish-yellow.
Total length, 0.39 mm. Greatest width, 0.30 mm.
(tumidus, swollen, applying to the head and genital process of

the female and the maxillipeds of the male.)

Remarks.—This species is rare, for out of an examination of more
than 100 figh the type-specimen was the only one obtained.

It may be distinguished by its general swollen appearance, by the
reentrant frontal margin of the head, and by the large genital process.

CLAVELLA CANALICULATA, new species.

Plate 46, figa. 149 to 151.

Host and record of specimens.~A single female with egg strings
and an attached male was obtained from the pectoral fin of the CaH-
fornia tomcod, Microgadus proximus, at Yakutsk Bay, Alaska.

It becomes the type of the new species, and has received the num-
ber 39601, U.S.N.M.

Specific characters of feTnale.—Cephalothorax slender, cylindrical,
considerably longer than the trunk, and turned back agamst the
dorsal surface of the latter; head and adjacent portion of the neck
enlarged and squarely truncated anteriorly; no dorsal carapace;
trunk elongate-ovate, somewhat flattened dorso-ventrally with a
deep groove on the dorsal surface into which the cephalothorax fits,

and a groove near the posterior end on either side, out of the bottom
of which the oviduct opens; genital process of medium size, and
incUned outward and backward; egg strings about the same length
as the trunk and tapered posteriorly; eggs arranged in 8 longitudinal
rows, about 20 eggs in a row.

Second antemiae uniramose, the terminal joints turned down across
the frontal margin and meeting at the midUne; second maxiUae in
line with the cephalothorax, about one-quarter the length of the
latter, fused into a common cyfinder for their entire length and some-
what enlarged at the tip; bulla spherical and almost sessile; maxilfi-
peds placed far forward and covering the mouth tube, first antennae
and first maxillae, basal joint stout, terminal claw slender, with an
accessory claw on the inner margin near the tip.

Cephalothorax 3 mm. long, 0.45 mm. wide. Trunk 2.5 mm. long,
1.5 mm. wide, 1 mm. thick. Egg strings 2.55 mm. long, 0.625 mm!
wide.
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Specific cTiaracters of male.—Body egg-shaped, quite pointed

anteriorly, no dorsal carapace; first antennae with a rudimentary

endopod and indistinctly jointed; endopod of second antennae also

rudimentary, exopod ending in two setae; mouth tube pointing

forward in line with the body axis and about twice the length of

the first antennae; first maxillae bipartite at the tip and without a

palp; second maxillae long and narrow, contrasting strongly with

the short and stocky maxillipeds.

Color (preserved material), yellowish-white.

Total length, 0.45 mm. Greatest width, 0.30 mm.
(canaliculatus, grooved, alluding to the large groove down the

center of the back, into which the cephalothorax fits.)

Remarlcs.—The first antennae are partially, and the first maxillae

are entirely, hidden by the maxillipeds in the female, and it was

not considered advisable to mutilate the type-specimen for the sake

of getting at the first maxillae. The species is sufficiently distin-

guished by the deep dorsal groove and the wide and inclined genital

process of the female.

CLAVELLA PARVA Wilson.

Clavella parva Wilson, 1912, p. 95, pi. 8, figa. 66 to 72.

Host and record of specimens.—Ten females with egg strings were

obtained from the soft dorsal fin of the broAvn rockfish, Sehastodes

auriculatus, at Nanaimo, British Columbia. Six of the specimens

were selected as types of the species and numbered 39525, U.S.N.M.

Remarlcs.—This species may be distinguished by its minute size,

and by the form of the first maxillae, wliich are bipartite at the tip,

each ramus ending in two setae, with a fifth seta on the outer margin;

palp short and ending in two setae.

CLAVELLA ENSOLITA, new species.

Plate 46, figa. 152 and 153.

Host and record of specimens.—Two females with egg strings were

obtained from the pectoral fin of Leptohlennius serpentinus, the

snake blenny, at Woods Hole, Massachusetts, dredged from a depth

of 41 fathoms. The largest female is made the species type and is

numbered 39607, U.S.N.M.

Specific characters offemale.—Cephalothorax in fine with the sec-

ond maxillae, slender, cylindrical, slightly swollen at the base and

smooth; head not enlarged, squarely truncated anteriorly, and with-

out a dorsal carapace; trunk ellipsoidal, one-third shorter than the

cephalothorax, with a row of shallow transverse wrinkles along either

side of the midline on the ventral surface; genital process partially

separated inside the skin but not showing externally; egg strings

ellipsoidal, a little shorter than the trunk; eggs large, arranged in
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8 longitudinal rows, about 10 or 12 eggs in a row. First antennae
slender, indistinctly three-jointed, much swollen at the base, narrow
at the tip, with but one or two setae; second antennae uniramose,
with a slender, conical terminal joint, and a stout basal portion,

reinforced with chitin ribs; mouth tube broad, but not projecting

beyond the first maxillae; the latter bipartite at the tip, with a minute
palp, bearing a single seta; second maxillae short, stout, and thor-

oughly fused for their entire length; bulla minute and spherical;

maxilhpeds with a long and fairly stout basal joint and a slender

terminal claw, without spines or accessory claws; these maxillae are

removed behind the mouth tube so that they do not overlap the other

mouth parts.

Color (preserved material), dark cinnamon brown; egg strings red.

Total length, excluding egg strings, 4.5 mm. Length of cephalo-

thorax and second maxillae, 3 mm. Width, 0.5 mm. Trunk,
2.1 mm. long, 0.9 mm. wide. Egg strings, 1.6 mm. long; 0.5 mm.
wide.

(insolita, unusual, alluding to the absorption of the genital process

into the trunk.)

Male.—Unknown,
Remarks.—The host of this parasite is very rare as far south as

Cape Cod, which would account for the limited number of specimens
and the fact that it has never been discovered before.

CLAVELLA LEVIS, new species.

Plate 47, figs. 154 and 155.

Host and record of specimens.—Two females without egg strings

were obtained from the pectoral fins of a "rare Brotulid" by the

steamer Blake of the United States Coast Survey. The better of

the two is made the species type with the number 43553, U.S.N.M.
The other becomes a paratype, with the number originally given

it, 6086, U.S,N.M.

Specific characters of female.—Cephalothorax slender and cylindri-

cal, a Uttle longer than the trunk; head not enlarged, pointed ante-

riorly, without a dorsal carapace; second maxillae in line with the

cephalothorax and about half as long; trunk egg-shaped, about twice

as long as wide and perfectly smooth, without ridges or processes of

any kind. First antennae ^^-ith the basal joint strongly swollen, the

two terminal joints cylindrical, bent at an angle \\-ith the basal joint

and tipped with two spines; second antennae uniramose, the joints

diminishing rapidly in size from the base toward the tip. These
antennae are not bent across the frontal margin as is usual, but are

turned ventrally, the last joint bent inward and tipped with a tuft of

setae. Mouth tube broadly conical, projecting a httle beyond the

anterior margin; first maxillae bipartite, with a small palp armed
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with a single seta; second maxillae fused entirely, but with the hne

of demarcation plainl}> visible; bulla relatively large and shapexl like

a wine glass; maxillipeds with a triangidar basal joint and a slender

curved terminal claw, with an accessory claw^ on its inner margin near

the center.

Color (preserved material), a rich reddish-brow^n.

Cephalothorax, 3.5 mm. long, 0.5 mm. wide. Trunk, 3 mm. long,

1.35 mm. wide. Second maxillae, 1.25 mm. long.

(levis, smooth, aUuding particularly to the absence of all ridges

and processes at the posterior end of the truni.)

3Iale.—Unknown.
Remarlcs.—The Brotulid hosts are not obtained often enough to tell

how common these parasites may be on them. The species may be

recognized by the smoothness of the posterior end of the trunk and

by the pecuHar form of the first and second antennae. The direction

of the latter appendages ventrally instead of across the anterior margin

is peculiar and is readily seen in a ventral new of the head.

CLAVELLA PINGUIS, new species.

Plate 47, figs. 156 to 161.

Host and record of specimens.—Fifteen females with egg strings and

two males were obtained from the pectoral fins of " Lycodes hrunneus"

off the coast of New Jei-sey in the deep Atlantic. One female has

been selected as the type of the new species and numbered 43594,

U.S.N.M. The other specimens become paratypes and are numbered

8352, U.S.N.M. A secojid lot was obtained from the pectoral fins

of "Lycodes, brown sp.," taken in the deep Atlantic close to the

previous lot. There are three females, one very young and only 1.5

mm. in length; they are numbered 8351, U.S.N.M.

A tliird lot, containing ten females, was obtained from the pectoral

fins of Lycodesfrigidus, caught in the deep water off the coast of Nova

Scotia. They are numbered 39606; U.S.N.M.

A fourth lot of two females was obtained from the same host off

Nantucket Island and are numbered 43587, U.S.N.M.

A single female was obtained from the pectoral fin of a species of

Macrurus in the deep water south of Buzzards Bay, Rhode Island.

It is numbered 6074, U.S.N.M.

Specific characters of female.—Cephalothorax slender, cyfindrical,

and sUghtly longer than the trunk; head not enlarged nor differ-

entiated from the neck; no dorsal carapace; trunk elliptical in out-

line, flattened dorso-ventraUy, much longer than wide, without a

genital process; external oviduct openings with deep grooves on both

the dorsal and ventral surfaces; egg strings cylindrical, about the

same length as the trunk; eggs small, in 8 or 10 longitudinal rows,

about 25 or 30 in a row.
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First antennae short and very indistinctly jointed; second antennae
uniramose, turned down across the frontal margin, wdth the tips

meeting at the midline; mouth tube wdde and with its tip overlapping
the second antennae; first maxillae long and slender, tripartite, the
outer ramus much shorter than the others; palp short and armed ^\dth

a single seta; second maxillae short and completely fused, tapering
rapidly toward the tip; bulla small and spherical; maxillipeds with a
long basal joint and a slender terminal claw, curved at the tip and
carrying an accessory claw on its inner margin.

Color (preserved material), a deep brownish-yellow, eggs orange.
Cephalothorax, 4 mm. long, 0.5 mm. wide. Trunk, 3.5 mm. long,

1.5 mm. wide, 1 mm. thick. Egg strings, 3.5 mm. long, 0.62 mm.
thick.

Specific characters of male.—Body egg-shaped, wddest posteriorly;

mouth tube long and pointed forward in line with the body axis;

first antennae removed some distance from the dorsal margin and
apparently only two-jointed; second antennae with one-jointed
rami, both of which are armed with short processes rather than with
spines; first maxillae long and slender and bipartite, without a palp;
second maxUlae and maxillipeds of the usual form.

Color (preserved material), a grayish-yellow.

Total length, 0.4 mm. Greatest width, 0.25 mm.
(pinguis, smooth, sleek.)

,

Youngfemale.— CeiphalothorBJi folded back against the dorsal sur-
face of the trunk and one-third longer than the latter; head con-
siderably enlarged through the bases of the maxillipeds; second max-
illae in line with the cephalothorax and one-third the length of the
latter, from which they are separated by a well-defined groove; bulla
spherical, on a long pedicel; trunk cylindrical, the same diameter
throughout, and perfectly smooth, without grooves or processes.

Remarks.—This species seems fairly common on the deep water
forms of Lycodes. It may be distinguished by the long and narrow
trunk, the absence of a genital process, and the deep grooves at the
bases of the egg strings.

CLAVELLA SQUAMIGERA, new species.

Plate 48, figs. 162 to 1G6.

Host and record of specimens.—An adult female without egg strings

was obtained from the tail fin of Antimora viola, August 5, 1884, in

the deep water of the Atlantic opposite Atlantic City, New Jersey.

The cephalothorax of a second specimen was also obtained, but
the trunk in some way was destroyed. The perfect specimen is

made the species type and is numbered 39602, U.S.N.M.
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Specific characters of the female.—Cephalothorax longer than tlio

trunk and very slender; head not enlarged but tapered strongly

anteriorly; no dorsal carapace; trunk pear-shaped, somewhat flat-

tened dorso-ventrally, narrowed mto a short neck anteriorly where it

joins the cephalothorax, and with two posterior knobs, one at the

mouth of each oviduct; no genital process.

First antennae pointing ventrally and apparently two-jointed,

the terminal joint very small and tipped with three setae; second

anteim.ae uniramose, three-jointed, the two terminal joints turned

down across the frontal margin and tapered to a point. The ante-

rior margin of the head is so narrow and these antennae are so long

that they overlap considerably at the midline. Mouth tube a

broad cone, so short that it reaches only halfway to the second

antennae; first maxillae bipartite at the tip, with a rudimentary

palp, tipped with a single seta; second maxillae fused for their

entire length, but with the line of demarcation plainly visible.

Each maxilla is considerably swollen and bears at the tip and on the

sides chitin scales, which point backward, away from the tip, and
overlap one another like shingles. Bulla small, dark-colored, and
club-shaped; maxillipeds with a narrow and elongate basal joint

and a medium terminal claw, reenforced with an accessory spine on

the inner margin near the center.

Cephalothorax, 6 mm. long, 0.4 mm. wide. Trunk, 4.66 mm.
long, 2 mm. wide, 1 mm. thick.

{squamigera, squama, a scale, and gero, to bear, alluding to the

remarkable scales on the second maxillae.)

RemarTcs.—This species can be recognized at once by the scales

on the second maxillae, since nothing like them has been reported

from any other species. They seem to increase both in size and in

number with the age of the parasite. They bear some resemblance
to the anchoring apparatus found on the heads of some of the Ler-

naeidae. But in the present instance they do not even touch the

skin of the host, to say nothing of being buried in its flesh, since

there is a normally functioning bulla at the tips of these maxillae.

Their use is decidedly problematical.

CLAVELLA UNCINATA (MUller).

Plate 27, fig. M; plate 48, figs. 167 to 173; plate 49, figa. 174 to 176.

Lernaeaundnata Mij-LhER, 1776, p. 38, pi. 33, fig. 2.

Schisturus uncinatus Oken, 1815, p. 183.

Clavella uncinata Oken, 1815, p. 358.

Lernaeomyzon uncinata Blainville, 1822, p. 438.

Clavella uncinata Cuvier (Oken), 1830, p. 258.

Ancorella uncinata Nordmann, 1832, p. 102.

Anchorella uncinata Kr0yer, 1837, p. 193, pi. 3, fig. 8, a to/.
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Host and record of specimens.—The following list gives the hosts,

localities, specimens, and numbers of the large collection of this

species in the National Museum

:

Cat. No.
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the frontal margin, their tips just touching on the midhne, their pos-

terior margins in contact with the anterior ends of the maxiUipeds.

These terminal joints are also strengthened by stout chitin ribs, and

their bluntly rounded tips are roughened by short spines. ^louth

tube very short and narrow, actually withdrawn behind the ends of

the maxiUipeds; mandibles with a slender neck, a widened blade, and

five or six large, sharply pointed and curved teeth; first maxillae

short and slender, bipartite, the palp extremely rudimentary.

Second maxillae short, thoroughly fused, and furnished with a

medium-sized spherical bulla; maxiUipeds pushed forward until they

completely overlap the mouth tube, first antennae and maxiUae.

They are rather small with a stout basal joint and a slender, curved

terminal claw, which is twisted so that it shuts down on the dorsal

surface of the basal joint, and is whoUy invisible in ventral view.

Color, a uniform orange yellowy, lighter in living specimens, much
deepened and darkened on preservation in alcohol, especially the

chitin framew^ork of the second antennae.

Specific cJiaracters of male.—General body form ovoid, the head at

the pointed end; cephalothorax folded ventrally against the trunk

and the two indistinguishably fused, with no recognition of parts,

no segmentation, no anal laminae, and no dorsal carapace.

First antennae two-jointed and tipped with two minute setae;

second antennae with a long, three-jointed exopod, tipped with two

or three short setae, and a rudimentary endopod, unarmed; mouth

tube large and long, conical, projecting its entire length in front of

the thorax; mandibles simUar to those of the female; first maxiUae

narrow and slender, bipartite, ending in two long acuminate setae,

the palp with a single seta; second maxiUae long and narrow, pro-

jecting some distance beyond the maxilhpeds, and armed with a

short and slender claw; maxiUipeds with a stout, triangular basal

joint and a short and stout claw; the surface of the basal joint on

the inner surface is raised up in a semichcular ridge, which forms a

sheath, into which the tip of the claw fits when it is closed; between

the maxilhpeds on the median line is a short rounded process, simUar

to that noted by van Beneden in the male of BracMella, and by Kane
in the male of Lernaeopoda.

Color, a uniform yeUowish-white.

Total length, 0.5 mm. Greatest width, 0.32 mm.
(uncinata, fuirnished with claws, aUuding to the maxiUipeds w^hich

had not been found on other Lernaeans).

Copepodid larva.—A single finely preserved specimen was found

among a lot of adult males and females taken from the gUls of a

flounder. General body form simUar to that of Cyclops; carapace a

fusion of the first thorax segment with the head, ovate in shape,

three-fifths of the entire length, with the anterior and posterior mar-
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gins almost squarely truncated
;
posterior body made up of four seg-

ments of the same width, but the fost and third are considerably
shorter than the second and fourth (fig. 13, p. 593).

First antennae attached to the anterior corners of the carapace on
the dorsal surface, three-jointed, the terminal joint as long as the
basal ones. These antennae are turned back and approximated close

to the sides of the carapace; the basal joint is armed with a single

small spine, the terminal joint ends in a tuft of six spines, uaiequal

in length. The second antennae project diagonally forward from
beneath the bases of the first pair; they are two-jointed, the terminal
joint being a stout acuminate claw, bent into a half circle and armed
at its base on the ventral surface with a short spine. The mouth
tube is cylindrical, of the same diameter throughout, and bluntly
rounded at the tip. The mandibles are included in the tube and reach
to its tip; they are slender, slightly enlarged at both ends, and fur-

nished with a dozen small saw teeth, all about the same size.

Inside the base of the mandibles can be seen the tips of the new
pair which are to appear at the next molt.

The fii-st maxillae are attached to the ventral surface of the head,
outside of and close to the base of the mouth tube. Each is com-
posed of two rami of the same length, the exopod being stout and
conical and ending in a single spine, the endopod slender and cyhn-
drical and ending in two long equal spines (fig. 14, p. 594).

The second maxillae are two-jointed, the basal joint longer and
stouter than the terminal joint; they end in a blunt claw which is

bent strongly near the base. The maxilhpeds are longer and more
slender than the second maxillae, the basal joint much stouter than
the terminal; the latter ends in a slender, acuminate claw, only
slightly bent, with a small spine on the ventral surface at its base.

Both pairs of legs are biramose, the rami one-jointed; the basal joints

carry a long threadlike spine on the outer margin; the exopods are

armed with two long and two short spines on the outer margin, the
latter fringed with fine teeth, and four plumose setae at the tip; the
endopods have a single small spine at the outer distal corner and six

plumose setae, one of which is removed from the other five and ap-
pears on the inner margin close to the base.

Remarks.—This is the oldest species, and therefore an appropriate
type of the genus. Its history has already been given under the
genus remarks (see p. 667). It is so common that it has been at least

mentioned by almost everyone who has dealt with the parasitic

copepods. And yet it is surprising to find that it has never been
described in any detail, while the best figures that have been pub-
lished are either too small to show the detail (Kr0yer, 1837), are

taken at such an angle as to give a poor idea of the real structure

(Vogt, 1877), or are buried in a general treatise (Claus, 1861)
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whence it is difficult to extract those that belong to any definite

species. The same is found to be true of the male; Vogt copied

Nordmann's and Kr0yer's figures which gave incorrect details, and in

the enlarged figure which he himself added (1877, pi. 4, fig. 4) he

made some serious blunders which have remained uncorrected up

to the present time. This is the only detailed figure of the male

which has ever been pubhshed, and yet in it the "firet antenna"

has no real existence, the "second antenna" is really the first one,

and the "palp" is the second antemia, while he failed to see the fii-st

maxillae at all. He did see them in his figure of the mouth parts of

the female (fig. 7), but he called them there the "palp," which would

make them correspond in his judgment with the second antennae of

the male.
CLAVELLA RECTA, new species.

Plate 50, figs. 183 and 184.

Host and record of specimens.—Seven females with egg strings

were obtained from the dorsal and caudal fins of Selastodes melanops,

locally known as "black bass," at Sitka, Alaska, July 28, 1903.

The largest and best preserved specimen has been selected as the

type of the species and has received the number 43519, U.S.N.M.

The others become paratypes, with the number 38593, U.S.N.M.

Specific characters of female.—Cephalothorax thick, cylindrical,

somewhat longer than the trunk; head not enlarged, nor covered

with a dorsal cai'apace, but pointed anteriorly; trunk subquadri-

lateral in outline, with rounded corners and convex dorsal and

ventral surfaces; genital process a ridge or lump not projecting

much, bordered by a similar ridge on either side, the two side ones

meeting at a point in front of (ventral to) the median one; egg

strings eUipsoidal, about the length of the trunk; eggs arranged in

10 or 12 longitudinal rows, about 15 eggs in each row.

First antennae indistinctly three-jointed and sparsely armed with

setae; second antennae uniramose and straight, not bent across the

frontal margin. The antennae themselves taper strongly toward the

tip and the lateral margins of the head approach each other ante-

riorly, so that the ends of these antennae almost meet on the midline,

but there is no bend in them.

First maxillae bipartite, with a simple palp armed with a single

seta; second maxillae very short, entirely fused, but with the line of

demarcation clearly indicated; they are not in line with the cephal-

othorax but are parallel with the trunk axis; bulla minute, spherical,

dark-colored; maxiUipeds with a rather long basal joint and a slender

terminal claw, which is reinforced by an accessoiy claw on its inner

margin near the tip. These maxillipeds are relatively small and are
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pressed closely to the ventral surface of the head, so that it is difficult

to distinguish them, even in a side view.

Male.—^Unknown.

Color (preserved material), a uniform grayish-yellow. Cephalo-
thorax, 3 mm. long, 0.5 mm. mde. Trunk, 2.25 mm. long, 2 mm.
wide. Egg strings, 2 mm. long, 0.90 mm. wide.

(rectus, straight, alluding to the second antennae.)

Remarks.—-The pointed head, the straight second antennae, and
the tiny maxillipeds serve to distinguish tliis species from those pre-

viously described. It adds one more to those obtained on fish from
the Pacific coast.

CLAVELLA IRINA, new species.

Plate 49, figa. 177 to 181.

Host and record of s'pecimens.—Two adult females with egg strings

and an attached male were taken from the gill cavity of the Pacific

cod, Gadus macrocepJialus, at Chignik Bay, Alaska, August 7, 1903,

by Dr. Harold Heath. The more perfect one is made the type of

the species and is numbered 43568, U.S.N.M. The other female

becomes a paratype and is numbered 39570, U.S.N.M.

Specific cJiaracters of female.—Cephalothorax slender and cylin-

drical, the same diameter throughout and longer than the trunk; no
dorsal carapace; trunk oblong, flattened dorso-ventrally, with
rounded corners; genital process on a level with the ventral surface,

ellipsoidal, flanked on either side at its base mth a curved process,

the three together forming a conventional fleur-de-lis; egg strings

cylindrical, tapering posteriorly, the same length as the trunk; eggs

in 6 longitudinal rows, about 40 in a row.

First antennae indistinctly three-jointed, thick at the base and
tapering, with tliree short terminal setae; second antennae uniramose,

with a long and stout basal joint and a short terminal joint bent
across the anterior margin, but not at a right angle.

The tips of these antennae do not qui!e meet on the midline and
are roughened with minute spines. Mouth tube relatively much
larger than in uncinata, and projecting beyond the second antennae;

first maxillae bipartite, with a small palp bearing a single seta.

Second maxillae not in fine with the cephalothorax but paraflel with
the axis of the trunk, short, tapering, completely fused, but with the

line of demarcation plainly visible; bulla small, club-shaped. Max-
ilhpeds with a moderately swollen basal joint and a slender, curved
terminal claw, carrying an accessory claw on its inner margin near
the tip. These maxilUpeds are close to the mouth tube as in un-
cinata, but they do not cover the mouth parts quite so completely.

Color (preserved material), a uniform yellowish-white,
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Cephalothorax, 7 mm.^ long, 0.85 mm. wide. Trunk, 6.40 mm.

long, 3 mm. wide, 2 mm. thick. Second maxillae, 1.6 mm. long.

Egg strings, 8 mm. long.

Specific characters of Tnale.—Bodj egg-shaped, more pointed

anteriorly than that of uncinata and not as evenly rounded poste-

riorly, mth the result that the thickest part of the egg comes, not

through the bases of the second maxillae as in unciimta, but a con-

siderable distance behind them; no dorsal carapace; mouth tube

ahnost in line with the trunk axis and projecting its entire length in

front of the anterior margin. First antennae tlii-ee-jointed, with

two terminal setae; second antennae with a long basal joint, a short

exopod indistinctly jointed and tipped with two tiny spines, and a

rudimentary endopod; first maxillae slender, bipartite, with a small

palp carrying a single seta; second maxillae long and slender, with

a small but powerful terminal claw; maxillipeds with a stout basal

joint and a slender terminal claw, both appendages relatively smaller

than in uncinata.

Color (preserved material), a dark yellowish-white.

(irinus, belonging to an iris flower, alluding to the fleur-de-lis

pattern at the posterior end of the trunk.)

Remarlcs.—This species is quite different from uncinata, and may

be recognized by its large size, by the fleur-de-hs pattern at the

posterior end of the trunk and.by the shape of the maxilHpeds. It

is evidently not a very common species.

CLAVELLOPSIS, new genus.

Generic characters offemale.—General body form short, thick, and

squat; cephalothorax distinctly separated from the rest of the body

but much shorter and thicker than in Clavella; trunk inflated, often

wider than long; genital process present and sometimes posterior

processes, but no abdomen or anal laminae.

First antennae four-jointed, situated as in Clavella; second anten-

nae biramose, the endopod'( dorsal) one-jointed, the exopod (ventral)

distinctly two-jointed and often tipped with a spine or olfactory

cylinder; first maxillae bipartite, the palp usually with two setae;

second maxillae mth broad and winglike folds of skin at the base of

the pedicel of the bulla; maxilUpeds stout, the terminal claw usually

reinforced by an accessory claw.

Generic characters of male.—Cephalothorax and trunk at right

angles, the latter a semielhpsoid, strongly arched dorsally and

flattened ventrally, with no distinction of parts and no dorsal cara-

pace. First antennae three-jointed; second antennae biramose, each

ramus unsegmented ; mouth tube extending ventrally at right angles

to the long diameter of the ellipse; first maxillae tripartite, without

a palp; maxilUpeds at about the center of the ventral surface; second
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maxillae posterior to them and pointing somewhat backward; no

anal laminae.

Type.— Clavellopsis {AnchoreUa) laciniata (Kr0yer).

(Clavellopsis , Clavella and b4)cc, appearance, likeness.)

Remarks.—The species which go to make up this new genus have

heretofore been referred to the genus Clavella. But although their

outward appearance is like that of Clavella there are certain details

of structure which do not allow them to be included in that genus.

The chief points of distinction are to be found in the four-jointed

first antennae, the biramose second antennae, and the reinforced

second maxillae of the female and in the general form of the male,

together wdth the structure of the two pairs of antennae and the

first maxillae.

TABLE OF SPECIES.

1. Cephalothorax distinctly longer than the trunk 2.

1. Cephalothorax the same length as, or shorter than, the trunk 4.

2. Six posterior processes present; second maxillae entirely lacking, bulla attached

to the surface of the trunk; egg strings half the length of the trunk.

laciniata (Kr^yer), 1863, p. 687.

2. No posterior processes; second maxillae present 3.

3. Neck and second maxillae swollen and much wrinkled; genital process minute.

fallax (Heller), 1865, p. 669.

3. Neck and second maxillae swollen but smooth; genital process cylindrical and one-

third the length of the trunk; egg strings short and stout sargi (Kurz), 1877.

4. Two to six posterior processcb; cephalothorax and trunk thick and swollen 5.

4. No posterior processes; cephalothorax swollen only at the base 6.

5. Cephalothorax flexed forward; genital process minute. ro6z<sta (Wilson), 1912, p. 688.

5. Cephalothorax flexed backward; genital process large. .paracfoa:a (van Beneden), 1851.

6. Trunk spherical, flattened, nearly as wide as long; head with a dorsal carapace.

strumosa (Brian), 1906.

6. Trunk cylindrical, flattened, six times as long as wide; no dorsal carapace.

producta, new species, p. 688.

CLAVELLOPSIS LACINIATA (Kr0yer).

Anchorella laciniata Kr0yer, 1863, p. 308, pi. 16, fig. 8, a and b.

Clavella laciniata Wilson, 1913, p. 259, pi. 49.

Host and record of specimens.—Five females and two males were

found attached to the skin in the roof of the mouth of the doctor fish,

Teutliis Jiepatus, at Montego Bay, Jamaica. They have received

Cat. No. 42310, U.S.N.M.

Remarlcs.—The female of this species was briefly described by
Kr0yer in 1863, and was not seen again until the summer of 1910,

when both sexes were obtained by the present author in Jamaica,

and were fully described and figured in the reference given above.

The species was then referred to the genus Clavella, but further

study compels its separation and establishment as a distinct genus.

And since this is one of the oldest and best known species it is made
the genus type (see pi. 27, fig. K).
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CLAVELLOPSIS ROBUSTA (WUson).

Plate 49, fig. 182.

Clavella robusfa Wilson, 1912, p. 96, pi. 8, figs. 73 to 78.

Host and record of sj^ecimens.—A single lot of six females with egg

strings was taken from the gill cavity of the brown rockfish, Sehas-

todes auriculatus, at Nanaimo, British Columbia. The species types

are in the collection of the National Museum and are numbered

39331, U.S.N.M.

RemarTcs.—This species was fully described and figured in the

reference above given. It was then placed in the genus Clavella, but

accordmg to the new standards here estabUshed it must be transferred

to the genus Clavellopsis , because its second antennae are biramose,

mth a two-jointed exopod, and there are very short posterior proc-

esses, sunilar to those in laciniaia.

There is need of the male of this species before the systematic

position can be finally determined.

CLAVELLOPSIS PRODUCTA, new species.

Plate 50, figs. 185 and 186.

Host and record of specimens.—Two females without egg strings

were obtained by the Bureau of Fisheries steamer Albatross from the

anal fin of Nematonurus goodei (Giinther), July 21, 1884, in the deep

Atlantic opposite Chesapeake Bay. One of these was badly injured

when obtained ; the other is made the type of the new species and is

numbered 43524, U.S.N.M.

Specific characters of the female.—Cephalothorax in line with the

second maxillae, smooth, slender, and considerably shorter than the

trunk; head not enlarged, pointed anteriorly; no dorsal carapace;

trunk much elongated, slender, smooth, slightly enlarged at the

posterior end and smoothly rounded without ridges or processes of

any sort. First antennae indistinctly jointed, with an enlarged base;

second antennae biramose, the exopod short, one-jomted, and

bluntly rounded, the endopod longer, two-jointed, and tipped with a

short conical spine; mouth-tube broadly conical, projecting in front

of the anterior margin, but not as far as the second antennae; first

maxillae bipartite, the palp small and armed with a single seta;

second maxillae much swollen, transversely wrinkled, and fused

throughout their length, but with the demarcation plainly visible;

bulla small, black, and conical, with a broad, wing-like fold of skin

around its base; maxillipeds with a rather stout basal joint and a

slender claw, curved near the tip, and with a notch and tooth on its

inner margin near the center.

Color (preserved material), a dark cinnamon brown.

Cephalothorax and second maxillae, 8.40 mm. long, 0.60 mm. wide.
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Trunk, 9 mm. long, 1.50 mm. wide near the center.

(elongata, elongate in its general proportions.)

Remarlcs.—This species is apparently quite rare, but we must
remember that very few of the fish which serve as its host have ever
been exammed for parasites. It can be at once distinguished from
other species by the narrow and elongate cephalothorax and trunk.

CLAVELLODES, nev/ genus.

Generic characters of female.—Parasites of medium size (8 mm.);
cephalothorax distinctly separated from and much larger than the

trunk, and reflexed against the dorsal surface of the latter; head
somewhat enlarged and separated from the neck by a well-defined

groove; trunk plump, of varying length, without an abdomen, anal

laminae or posterior processes. First antennae slender, three-

jointed; second antennae biramose, destitute of claws; first maxillae

tripartite, the palp with a single seta; second maxillae so 'short that

the bulla is vktually on the trunk ; terminal claw of maxillipeds rein-

forced near the tip by an accessory claw, behind which the margin is

toothed for a distance.

Generic characters of male.—Of medium size (1 mm.); body folded

upon itself so that the anterior and posterior portions are parallel,

while the central portion is at right angles to them, the whole com-
pletely fused without any distinction of parts or segmentation; gen-
eral form ellipsoidal, with the anterior margin almost squarely trun-

cated; mouthparts and genital process crowded together along this

margin; no anal laminae.

First antennae indistinctly four-jointed; second antennae bira-

mose, endopod simple, exopod two-jointed; first maxillae similar to

those of the female; second maxillae larger and more powerful than
the maxillipeds, and pushed so far forward as to be even with, or in

front of, the anterior margin of the head.

Type.— Clavellodes rugosa (Anchorella rugosa Kr0yer).

(Clavellodes , Clavella and icdog, hkeness or appearance.)

Remarlcs.—This new genus is estabhshed to include thi-ee species

which have hitherto been referred to Clavella. They differ so much,
however, from that genus in the structure of the second antennae,

first maxillae and maxillipeds of the female, and in the general form
and appendages of the male, that a new genus must be created to

receive them. The internal structure of the male, as described and
figured under the species rugosa (see p. 691), is pecuHarly interesting,

not only because it shows a marked difference from Clavella, but also

on account of the structure and arrangement of the entire sexual

apparatus. In the female of this new genus the head is widened by
the formation of prominent lateral lobes, the second antennae are

biramose, and the first maxillae are tripartite. In the male the body
34843°—Proc.N.M.vol.47—14 44
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is SO completely folded on itseK that all the appendages and even the

genital process are on the anterior margin, level wath the anterior

border of the head, and they all point forward parallel with the long

axis of the body.

TABLE OF SPECIES.

1. Trunk longer than wide, smooth; cephalothorax slender, scarcely longer than the

trunk; genital process present macrotrachelus (Brian), 1906.

1. Trunk wider than long, much wrinkled; cephalothorax plump, half as long again

as the trunk; no genital process .• rugosa (Ki-0yer), 1837, p. 690.

1. Trimk the same width and length, smooth; cephalothorax in line with the trunk

and the same length; genital process present intermedia (Quidor), 1906.

CLAVELLODES RUGOSA (Krjiyer).

Plate 27, fig. L; plate 51, figs. 190 to 199.

Anchorella rugosa Kr0yer, 1837, p. 284, pi. 2, fig. 7; pi. 3, fig. 14 a to c—T. Scott, 1900,

p. 176, pi. 8, figs. 45 to 48.

Host and record of specimens.—Ten females with egg strings and

four attached males were obtained from the gills of the woK fish,

AnarrJiicJias lupus, off Kace Point, Gloucester, July 25, 1879, in 31

fathoms of water. They have been given Cat. No. 39616, U.S.N.M.

Another lot consisting of 15 females was taken from the gills

of the same host at Casco Bay, Me., July 16, 1873, and has been

given Cat. No. 43592, U.S.N.M.

Specific characters of female.—Cephalothorax considerably longer

than the trunk and bent backward against the dorsal surface of the

latter; head distinctly separated from the neck by a well-defined

groove, flattened dorso-ventrally, enlarged at the sides into two

prominent lateral lobes, which reach forward to the bases of the first

antennae; neck stout, cyhndrical, and covered with transverse

wrinkles; trunk subquadrate, flattened a little dorso-ventrally, and

with its entire surface thrown up into ridges and furrows; anterior

and posterior margins reentrant; bulla in the bottom of the hollow

at the anterior end, genital orifice in a corresponding position at the

posterior end; egg strings broad, nearly twice the length of the trunk,

and tapering posteriorly; eggs arranged in 10 to 15 rows, about 20

eggs in each row.

First antennae three-jointed, the basal joint much wider and
longer than the others; second antennae biramose, the endopod much
larger than the exopod, and the two rami turned down across the

frontal margin, with their tips just meeting at the midfine; exopod
two-jointed, endopod one-jointed, with the tip and frontal margin
armed with short spines; mouth tube broad, strongly tapered, with
its tip just touching the second antennae; first maxillae tripartite,

the outer ramus much shorter and smaller than the other two; palp
bent down across the front of the maxilla and tipped with a single
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seta; second maxillae so reduced as to leave the bulla on the surface

of the trunk; maxillipeds with a stout basal joint, provided with
powerful muscles and armed along its imier margin with several

knobs and processes, irregularly arranged, and against which the
terminal claw shuts; the latter is large and stout, with an accessory-

claw on the inner margin near the tip and behind it a row of short

saw teeth.

Color (preserved material), grayish-yellow, egg strings orange.

Cephalothorax, 5 mm. long, 1.25 mm. wide. Trunk, 3.2 mm. long,

4 mm. wide. Egg strings, 6 mm. long.

Specific characters of Tnale.—Body completely folded together and
fused, so that all the appendages and the genital process are crowded
along the frontal margin; general form an eUipsoid, flattened laterally

and truncated anteriorly, with an even curvature and a smooth sur-

face; no dorsal carapace, but a short central rostrum projecting over
the mouth tube.

First antennae four-jointed, the basal joint much larger than the
others; second antennae biramose, the exopod two-jointed and tipped
with a tuft of short setae, the endopod smooth except for a single spine

on the outer margin; first maxillae similar to those of the female;

second maxillae large and stout, with a long and powerful terminal

claw; maxillipeds shorter but just as strong.

The internal anatomy of this male is shown in figure 198 and may
be described as follows: The esophagus (oe) is slender and nearly
straight; its dorsal wall is only a single cell in tliickness, while in the
ventral wall two rows of nuclei may be seen, and there is a corre-

sponding increase in thickness. The stomach (s) Hes close to the
dorsal surface and is abruptly and considerably enlarged at the
anterior end. It passes insensibly into the intestine, wliich curves
around the posterior part of the trunk, still close to the dorsal

surface, and ends bhndly at the point e. The frontal secretory

gland (fg) is very similar to that in AcJitheres, and fills the entire

front of the head above the esophagus. The median center of

the maxilhpedal gland (mp) may be seen between the dorsal

surface of the stomach and the adjacent body wall; the lateral

centers appear in other sections. These excretory glands are much
reduced in such dwarfed males, and although the centers are fairly

distinct the ducts can not be discerned. There is about the same
difference between the infra- and supra-esophageal gangha as was
found in Achtheres. The supra ganghon {sg) is oval in section and
sends out a good-sized nerve to the frontal margin. Another nerve
extends from the posterior end to the frontal gland, the anterior end
of the stomach, and the median center of the maxilhpedal gland.

The infra gangUon iig) is much larger and very irregular in outhne,
and supplies the lower lip, the various mouth-parts, and the repro-
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ductive organs. These latter consist of a pair of testes with their

deferent ducts, a spermatophore receptacle, and the duct which leads

from the latter to the external surface. The testes (t) are relatively

large and ellipsoidal in form, and instead of being located between

the stomach and the dorsal body wall, as in Achtheres, they are

placed below and on either side of the stomach and intestine, nearly

in the center of the posterior part of the body. At the posterior end

of the testis may be seen the spermatogonia {stg) wdth their large,

spheroidal nuclei; passing forward we find the primary and secondary

spermatocytes {stc) considerably reduced in size, and finally at about

the center of the testis, the spermatozoa {sp). These gradually

arrange themselves with their long diameter parallel to the axis of

the testis. Toward the forward end where the testis narrows, the

spermatozoa are bunched together and pass in this form out into the

deferent duct. Around the anterior end of the testis and Uning the

walls of the deferent duct are large pear-shaped gland cells {gc),

which secrete the material that forms the outer covering of the

spermatophores. Around the anterior end of the testis these cells

all have their large ends outward and their small ends inward, thus

bringing about the necessary reduction in diameter at the opening of

the deferent duct. Along the walls of the latter they are more irreg-

ular in shape, and are arranged in no definite order. The deferent

duct bends completely around as soon as it leaves the testis and

passes back just beneath the latter to its posterior end. There it

again turns completely around and passes forward, opening to the

surface at the tip of the genital process just behind the- second

maxillae. In this last section, which may be called the spermatophore

receptacle, the gland cells entirely disappear from the walls, and the

bunched spermatozoa, already surrounded by the cement substance,

are molded into spermatophores {syli).

Color (preserved material), a dirty white.

Total length, 1.15 mm. Greatest width, 0.65 mm.
(rugosus, rough, alluding to the body and neck of the female.)

Bemarlcs.—This species was fii'st described by Ki-0yer in 1837, and

later by Baird (1850), van Beneden (1851), and T. Scott (1900).

The specimen described and figured by Baird does not agree with

the others and certainly was not the present species. Moreover, it

was obtained from a different host, "Oadus ceUarius;" the other

descriptions agree and the specimens were all obtained from the same

host. Scott says of it:

I find also on the codfish what appears to be the same species of Anchorella. It is

evident, however, that these organisms, so far as the British species are concerned,

require a more careful study than they have yet received (1900, p. 176).

After such a study of the specimens in the United States National

Museum it has been deemed best to make this species the type of a
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new genus, which resembles Clavella in general characters, but
differs in many details.

CLAVELLISA, new- genus.

Generic characters offemale.—Cephalothorax much longer than the
trunk, slender and often wrinkled, attached to the center of the
dorsal surface of the trunk; head distinctly separated from the neck,
slightly enlarged and covered vdih a doreal carapace; trunk wider
than long, somewhat flattened dorso-ventrally, and destitute of

abdomen, anal laminae, genital, or posterior processes; egg strings

short and Avide, sometimes at an angle with the body.
First antennae exceptionally large and heavily armed, the spines

often flattened hke a knife blade and projecting far in front of the
head. Second antennae biramose, the two rami at right angles
to the basal portion and turned across the frontal margin. First
maxillae usually bipartite, the palp with a single seta; second maxillae
short and laminate ; maxillipeds of the usual pattern.

Generic characters of male.—General form ovoid, the anterior por-
tion covered with a carapace; body folded upon itself and thoroughly
fused without any distinction of parts or segmentation; mouth tube,
appendages, and genital process on the ventral surface at different

angles with the body axis, and not crowded together, as in Clavellodes.

First antennae three-jointed, basal joint much larger than the others;
second antennae biramose, the rami cylindrical and unjointed; first

maxillae tripartite; second maxillae and maxilHpeds long and armed
with strong claws; genital opening at the tip of a prominent knob
behind the second maxillae.

Type.— Clavellisa spinosa, new species.

( Glavellisa, Clavella and 'hoc, similar in appearance.)

Eemarlcs.—This is another new genus and includes two new species
and three that have been heretofore included in the genus Anchorella.
The first and most noticeable peculiarity of the genus is the attach-
ment of the cephalothorax to the dorsal surface of the trunk, at
about its center. Apparently it has no connection whatever with
the second maxillae; in other words the second maxillae have
migrated backward the whole length of the neck, and have then
moved along the outer surface of the trunk until they are some
distance away from the base of the neck.

Then the first antennae are much enlarged, have become rioid,

and project straight forward, being armed, at least in one species,

with large and mcked spines, totally unlike anything known in the
entire family of Lernaeopodidae. In the male wliile there has been
a folding and complete fusion of the body, it has not been carried
as far as in Olavella and Clavellodes. The posterior portion of the
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body stands at an angle of about 45° with the anterior portion, and

the genital process and appendages stand at the same angle.

TABLE OF SPECIES.

1. First antennae armed with stout spines, rigid, and projecting in front of the head;

egg strings at an angle of 45° with the trunk axis, .spinosa, new species, p. 694.

1. First antennae well armed, but flexible and not projecting in front of the second

pair; egg strings parallel with trunk axis 2.

2. The trunk spherical or ovoid and without any posterior invagination at the center. 3.

2. The trunk flattened dorso-ventrally and emarginate posteriorly at the center 4.

3. Cephalothorax more than three times the length of the trunk; the latter spher-

ical scombri (Kurz), 1877.

3. Cephalothorax only one-half longer than the trunk; the latter ovoid.

ovalis (Kr0yer), 1837, p. 696.

4. Cephalothorax twice the length of the trunk; the latter subrectangular in out-

line emarginata (Kr0yer), 1837.

4. Cephalothorax only one-third longer than the trunk; the latter heart-shaped.

cordata, new species, p. 697.

CLAVELLISA SPINOSA, new species.

Plate 50, figs. 188 and 189; plate 52, fig. 200.

Host and record of specimens.—Eight specimens, including both

sexes, were obtained from the gill rakers of the menhaden, Brevoortia

tyrannus, at Beaufort, North Carolina, August, 1905. They have

received Cat. No. 39556, U.S.N.M. One female was obtained by

Doctor Linton from the same host and locality, and has received

Cat. No. 39612, U.S.N.M. Five females and two males were taken

by Dr. M. T. Thompson from the same host at Woods Hole, Massa-

chusetts, August 6, 1901, and have received Cat. No. 39803, U.S.N.M.

A single female from the first Beaufort lot, carrying an attached male

on the side of the neck, is made the type of the new species, and is

given Cat. No. 43547, U.S.N.M.

Specific characters of female.—Cephalothorax proportionally slen-

der, from three to five times the length of the trunk, tapering from

the trunk toward the head, and turned back so that its dorsal sur-

face rests against that of the trunk; head not enlarged, but strongly

narrowed anteriorly, where it terminates in three projections made
up of the antennae and the mouth tube, covered dorsally with a

fairly distinct carapace; neck usually profusely wrinkled; trunk

nearly twice as wide as long, flattened on the dorsal surface, and kid-

ney- or bean-shaped, the arms extending from the eye of the beau;

the swollen sides of the trunk are filled with the convolutions of the

oviducts and increase in size and convexity with the maturing of

the eggs; no abdomen, anal laminae, genital or posterior processes;

egg strings ellipsoid or kidney-shaped and attached not by one end,

but near the middle of one side, causing them to stand at an angle of
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45° with the trunk axis; eggs arranged in 7 or 8 longitudinal rows,
about 50 in each string.

First antennae imperfectly three-jointed, projecting far in front of

the second pah-, relatively very large, and with a wicked armature.
At the tip are four stout ventral spines and two dorsal ones, the lat-

ter as long as the antennae themselves and usually surrounded by a
wide membranous flange; the second joint also carries a pair of stout
spines on its dorsal surface. This armature is totally different from
anything found in the entire family and must be quite effective for

piercing the skin of the host. Second antennae biramose, the ter-

minal joints turned squarely across the frontal margin at right angles

to the basal joint, the exopod (ventral) smaller than the endopod
(dorsal), each bluntly rounded and armed with a single short and
stout spine. Mandible long and slender, with a narrow neck, the
tip enlarged and armed with eight well-rounded teeth. Fii'st max-
illae tipped with three stout spines, the outer of which is sometimes
sm-rounded with a membranous flange; palp armed with a single

spine. Second maxillae short and stout, laminate, not tapering,

united only at the tips, and fui-nished there with a long and rather
slender club-shaped bulla, the pedicel of which is enlarged and forked
at the apex, where it incloses a small and solid sphere. Maxillipeds

with a stout basal joint and a long and slender terminal claw, with
no accessory armature.

Color, trunk transparent cartilage color; oviducts and eggs white;
cephalothorax usually black or blackish from the contents of the
digestive tube.

Cephalothorax and second maxillae, 1.50 mm. long, 0.15 mm.
wide. Trunk, 0.50 mm. long, 0.85 mm. wide. Egg strings, 0.60 mm.
long, 0.35 mm. wide.

Specific cJiaracters of male.—Bodj completely folded upon itself

and so thoroughly fused that there are no traces of parts or
segmentation; egg-shaped, with the head at the pointed end, and
^the appendages and genital process on one side of the egg; head
covered with a dorsal carapace, which extends back of the second
maxillae. Fu-st antennae three-jointed, tipped with stout setae;

second antennae similar to those of the female, but not bent, the
exopod larger than the endopod, both rami unsegmented and tipped
with two smaU spines; mandibles and fii'st maxillae like those of the
female; second maxillae long, with a slender second joint and rather
a weak terminal claw; maxillipeds with a large and stout basal joint

and a slender terminal claw, armed with a row of minute teeth along
its inner margin.

Color, a uniform yellowish-white.

Total length, 0.25 mm. Greatest width, 0.125 mm.
(s'pinosus, covered with spines, alluding to the first antennae.)
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RemarJcs.—This species is fairly common on the menhaden, but

only one or two specimens are found upon the same fish. It can be

at once distinguished by its minute size, by the long and slender

cephalothorax, and by the kidney-shaped egg strings, carried at an

angle with the trunk axis. Different specimens vary considerably

in the size and armature of the antennae, as well as in the angle at

which the egg strings are carried. The males correspond more

closely than the females, and there is enough conformity among the

latter to insure the validity of the species.

CLAVELLISA OVALIS (Kr)*yer).

Anchorella ovalis KR0yER, 1837, p. 289, pi. 3, fig. 6a and b.

Host and record of specimens.—Kr0yer found a single specimen of

this species, without egg strings, on the gills of TrigU gumardus; no

locality given.

Bermr'ks.—From Kr0yer's description and figure it is certain that

he had a Lernaeopod very similar to the ''Anchorella enmrginata"

which he had just described. In distinguishing the tv/o he says

that in A. ovalis the trunk is thick and egg-shaped, the cephalothorax

is one and a half times as long as the trunk and of medium thick-

ness, the head is short and broad, but thick. His figure shows that

the cephalothorax is attached to the center of the dorsal surface

of the trunk, while the second maxiUae are attached to the ventral

surface some distance from the base of the neck.

He did not describe the appendages at aU, but the above facts are

enough to locate the species in the present genus.

Beneden afterwards (1870, p. 31, pi. 2, fig. 8) figured a parasite

which he referred to this species, but which certainly did not belong

here as can be seen from a comparison of Kr0yer's and Beneden's

figures. Beneden's species had a short and thickset cephalothorax

attached in the usual way to the anterior end of the trunk, while the

second maxillae were on the neck some distance above where it joins

the trunk.

EarMer in the same paper (p. 270) Kr0yer described a species which

he named "Lernaeopoda ohesa." He had but a single specimen and

had forgotten the host, but thought it was "Squalus acantUus Linn."

In 1869 Olsson found the same parasite upon the gill arches of the

common gurnard, Trigla gurnardus, and transposed it to the genus

BracUella. It is this species ohesa rather than the species ovalis

which Beneden and Scott have found upon the gurnard (see p. 701).

It belongs in the genus BracUella where Olsson placed it, but Kr0yer's

ovalis just as certainly belongs here in the genus Clavellisa.
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CLAVELLISA CORDATA, new species.

Plate 26, fig. E; plate 50, fig. 187; plate 52, figs. 201 to 208.

Host and record of specimens.—Twelve females and four males were

obtained by Vinal N. Edwards from the gills of the hickory shad,

Pomolohus mediocris, at Woods Hole, October 30, 1903. They have
received Cat. No. 39566, U.S.N.M. and become paratjrpes of the

new species,

A single female with attached male was taken from tliis lot and
made the species type, with Cat. No. 43539, U.S.N.M.

A second lot of 20 specimens, including both sexes, was obtained

from a single hickory shad at the same locality in September, 1902;

they have received Cat. No. 39579, U.S.N.M.

A tliird lot of 10 specimens, including both sexes, w^as taken from

the gills of the alewife, Pomolohus pseudoharengus at Woods Hole,

October 5, 1887, and has received Cat. No. 43534, U.S.N.M.

Two lots, containing three females each, were obtained from the

gills of young shad, Pomolohus mediocris, taken in the pound at

Woods Hole, July 8, 1875, by A. E. Verrill; they have received,

respectively. Cat. Nos. 39622 and 38026, U.S.N.M.

Three females were obtained by Dr. M. T. Thompson from the gills

of the alewife ao Woods Hole, August 10, 1901; they have received

Cat. No. 39595, U.S.N.M.

Specific cliaracters offemale.—Cephalothorax longer than the trunk,

slender, cyUndrical, and about the same diameter throughout; head

not enlarged, but narrowed anteriorly and covered with a dorsal

carapace; trunk heart-shaped, of the same width and length, flat-

tened dorso-ventrally, narrowed anteriorly, and with a median pos-

terior sinus; cephalothorax attached to the dorsal surface of the

trunk a Httle in front of the center; egg strings cyUndrical and about

as long as the trunk; eggs small, in 8 longitudinal rows, about 20

eggs in a row.

First antennae stout, indistinctly three-jointed, with a tuft of small

setae at the tip; second antennae also stout, the terminal biramose

portion swollen, turned at right angles to the basal portion and

bluntly rounded; exopod one-jointed and armed with a single stout

spine, endopod indistinctly two-jointed, with two minute terminal

spines. Mandibles with a narrowed neck and a widened blade, armed
with five large curved and bluntly rounded teeth. First maxillae

with two terminal setae, the palp with a single seta; second maxillae

attached at the anterior end of the trunk some distance from the base

of the neck, short, cyUndrical, not tapering, squarely truncated at

the tips, where they are united by their inner corners; bulla long,

slender, and club-shaped.
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Maxillipeds with a stout basal joint and a short and stout terminal

claw, curved at the tip, where it carries on the inner margin a long

accessory claw, behind which is a row of saw teeth.

Color, a uniform yellowish-white, the contents of the stomach and

intestine dark brownish-black; egg strings orange yellow.

Cephalothorax, 4 mm. long, 0.50 mm. wide. Trunk 3 mm. long,

3 mm. wide at the posterior end. Egg strings 3.5 mm. long, 0.8 mm.
wide.

Specific characters of male.—Body folded on itself in the same way
as in spinosa, swollen, mth no distinction of parts or segmentation;

a dorsal carapace on the head; genital process larger than in spinosa;

no anal laminae. First antennae three-jointed and well armed with

setae; second antennae biramose, the exopod two-jointed and tipped

with a tuft of setae, the endopod slender, eUipsoidal, and unarmed.

Mouth tube long and prominent, projecting its entire length in front

of the carapace.

First maxillae much shorter than in the female and projecting just

to the tip of the mouth tube; second maxillae rather slender, the basal

joint long and narrow. Maxilhpeds with a stout and thick basal

joint and a terminal claw Uke that of the female.

Color, a uniform yellowish-white.

Total length, 0.30 mm. Greatest width, 0.20 mm.
{cordatus, heart-shaped, alluding to the trunk.)

ReTuar'ks.—^This species is fairly common on the two kinds of her-

ring mentioned. It may be recognized by the heart-shaped trunk

with the long and slender cephalothorax attached to its dorsal sur-

face. If there is need of any further distinction from spinosa it may
be found in the egg strings, which are here attached by one end, are

parallel with the trunk axis, or are curved like parentheses marks.

In the ripening ovary of this species the thi-ead or filament connected

with the oocyte is much longer than in AcJitheres, and contains often

as many as 20 cells (fig. 187, pi. 50).

Genus BRACHIELLA Cuvier.

Generic cTiaracters of female.—Cephalothorax elongate and cylin-

drical, flexed more or less backward, often against the dorsal surface

of the trunk; head usually enlarged and covered by a distinct dorsal

carapace; trunk swollen, flattened dorso-ventraUy, and in the larger

species (10 to 25 mm.) with two rows of pits or grooves or knobs on

the doreal and ventral surfaces; two or four paired posterior processes

and an unpaged genital process; no abdomen or anal laminae; egg

strings long and slender.

First antennae two to four (usually three) jointed, basal joint

more or less swollen; second antennae biramose, the exopod (ventral)
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two-jointed; first maxillae tripartite, palp with one or two setae;

second maxillae separate to the tips where they are jointed to an

ordinary buUa; sometimes fused; maxillipeds with a stout basal joint

and a long terminal claw.

Generic cJmracters of male.—-Cephalothorax inclined more or less to

the trunk, from which it is separated by a well-defined constriction

and often by a short neck; head covered by a dorsal carapace which
varies considerably in size; trunk straight, spindle-shaped, and much
narrower than the cephalothorax; small anal laminae sometimes

parallel with the trunk axis, sometimes at right angles to it; often

with a large unpaired (genital) process between the second maxillae.

First antennae three-jointed, about the same length as the second

pair; the latter biramose, both rami one-jointed, the exopod (ventral)

sometimes with two joints; first maxillae three or four partite; second

maxillae and maxiUipeds close together and about the same size,

both provided with stout curved claws.

Type.—Bracliiella thynni Cuvier.

(Brachiella, ^pa^cajv, arm, with diminutive ending.)

Remarks.—-This genus, like Clavella, has received many species

which ought never to have been assigned to it. For a long time the

distinction between the two genera consisted simply in the separa-

tion or fusion of the second maxillae. If they were fused the species

was placed in the genus Clavella; if they were separate it w^as referred

to the genus Brachiella, irrespective of its other morphological pecu-

Uarities. Consequently, we find here also many species w^hich must
be transferred to other genera, or for which new genera must be

created. The list which follows includes such species. There is

rather more dissimilarity amongst the males than in the other genera

but they agree very well in all essential characters. Probably w^hen

the species, and especially the males, become better known it will be
necessary to separate some more of them and establish other new
genera. Even the data already known with reference to such species

as concava and lophii make it practically certain that they must
eventually be placed elsewhere. But vmtil we can get the necessary

data it is better to keep them here where they w^ere originally placed.

Synonyms.—Bracliiella anserina Wilson, 1908, p. 467, differs in so

many and so important particulars from the Brachiella here estab-

lished that it has been made the type of a new genus, Prohrachiella

(see p. 716).

Brachiella antarctica Quidor, 1906, p. 30, pi. 3, figs. 45 to 48, has
no posterior processes, the exopod of the second antennae is unseg-

mented, the second maxillae are entirely separate, and the male
differs so much from Brachiella that it has been made the type of a
new genus, Euhrachiella (see p. 716).
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B. appendiculata Steenstrup and Lutken, 1861, p. 419, and B.

appmdiculosa Bassett-Smith, 1898, p. 14, are both synonyms of

Thysanote appendiculata (see p. 651).

B. dentata Wilson, 1912, p. 97, is proved by the structure of the

male to belong to the genus Oharopinus (see p. 654).

B. Jtmbriata Heller, 1865, p. 240, belongs to the genus Thysanote

(see p. 651).

B. gaini Quidor, 1912, p. 211, is placed with B. antarctica in the

new genus EubracliieUa (see p. 716).

B. impudica Nordmann, 1832, p. 92, is proved by the structure of

the male as well as the female to be distinct from BmcJiiella and is

made the type of the new genus Epihracliiella (see p. 715).

B. inconcinna, minuta, and ramosa were simply named by Richiardi

(1880, p. 151) and have never been described or figured.

B. insidiosa Heller, 1865, p. 239, is referred to the new genus

Parabrachiella (see p. 713).

B. lohiventris Heller, 1865, p. 241, belongs to the genus Thysanote

(see p. 651).

B. lophii Mihie Edwards, 1840, p. 514, was briefly described and

well figured, but has never been seen by any other investigator,

although it is included in two or three lists on the authority of Milne

Edwards. The description and figures given by the latter are enough

to indicate fairly well that the species does not belong to Brachiella,

nor indeed to any of the other genera in the family.

The size of the creature (cephalothorax and second maxillae 20

mm.; trunk and posterior processes 16 mm.), the structure of the

second antennae, first maxillae (unipartite) , and maxilHpeds, and the

peculiar shape and attachment of the posterior processes show httle

afFmity with any of the genus types here presented.

But the male is unknown and the data are not sufficient to enable

us to erect a new genus, so the best that can be done is to leave it

where Milne Edwards placed it and wait for further details.

B. malleus Nordmann, 1832, p. 95, is proved by the structure of

the male, as well as certain characters of the female, to belong to the

genus Oharopinus (see. p. 654).

B. multijimhriata Bassett-Smith, 1898, p. 96, is shown by the struc-

ture of the male to be distinct from Brachiella, and as the female is

also pecuhar it is made the type of a new genus, Thysanotella (see

p. 652).

B. neglecta Richiardi, 1880, p. 151, was another mere name, but it

was afterwards briefly described and figured by Brian (1898. p. 24, pi.

4, fig. 29). He, however, mentions and portrays a pair of tubercles,

each armed ^vith a claw, on the posterior margm of the trunk. Noth-

ing like them is known anywhere among the Lernaeopods, and if cor-

rect the parasite would at least become a distinct genus. But it has
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not yet been well enough described to be located anywhere with
satisfaction.

B. ohesa (Kr0yer), 1837, p. 270, was described as belonging to the
genus Lernaeopoda. Kr0yer had but a single specimen and had for-
gotten on what host it was found, but said he thought it was ''Squalus
acantUus Linn." Olsson found the same parasite in the throat of
Trigla gurnardus, and on accomit of the elongate cephalothorax and
the removal of the second maxillae some distance behind the other
mouth parts, he transferred it to the genus Brachiella (1869, p. 42),
where it rightly belongs

In 1870 P. J. van Beneden reported (p. 10) the same species from
"Spinax acantJiius L." on the coast of Belgium. He also reported
(p. 31), from the gills of Trigla gurnardus, a species which he called
"AnchoreUa ovalis Kr0yer," and of which he gave a figure (pi. 2,
fig. 8). But this figure shows no similarity whatever to Kr0yer's
ovalis, while it does resemble in all essential particulars his Lernaeopoda
ohesa.

T. Scott described (1901, p. 133) from the gills of Trigla gurnardus
on the Scottish coast a parasite which he referred to Kr0yer's A.
ovalis, basing liis Judgment upon Beneden's figure. But as Beneden
was wrong, so of course Scott was misled, and the species he had was
not ovalis at all, but ohesa. The excellent figures given by Scott
(pi. 7, figs. 30 to 35) leave no doubt that he was really dealing with
the same species examined by Kr0yer and Olsson. But it belongs
m the genus Brachiella where Olsson placed it, and is here restored
to that genus.

Kichiardi in the hst already mentioned (1880, p. 151) named a
parasite which he obtained from ''Trigla corax'' in the Mediterra-
nean, Brachiella ohesa, but gave no description or figures. This was
probably the same as Kr0yer's species, but even if it was not Kr0yer's
name holds precedence.

B. ohlonga Valle, 1880, p. 76, is another mere name and has never
been described or figured.

B. ovalis (Beneden) Scott, 1901, p. 133, as shown above, is a syno-
nym of ohesa.

B. parleri Thomson, 1889, p. 374, can not belong to any of the genera
previously described and is made the type of the new genus Thom-
sonella, closely related to Brianella (see p. 649).

B. pastinacae Beneden, 1851, p. 118, is a synonym of Charopinus
hicaudatus (see p. 656).

B. pernettiana (Blainville) , 1822, p. 439, was originally described
and figured as a ''Lernaean" by Pernetti (1770, vol. 1, pi. 1, figs. 5, 6).

Blainville included it in his new genus Lernaeomijzon and gave a
brief description. Cuvier (1830, p. 257) referred it to the genus
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BracMella, but added nothing further in the way of description, and

thus we are left mth insufficient data to locate it intelUgently.

B. rostrata Kr0yer, 1837, p. 207, differs so radically in both sexes

from BracUella that it is made the type of a new genus, Parabrach-

iella (see p. 714).

There are thus five species which are mere names, thi-ee which can

not be satisfactorily located, and 16 which must be transferred to

other genera, including six which become new genus types.

TABLE OF SPECIES.

1. Only two posterior processes, dorsal to the egg strings 2.

1. Only two posterior processes, ventral to the egg strings 3.

1. Four posterior processes, two dorsal and two ventral 7.

2. Posterior processes pear-shaped with a narrow pedicel; first maxillae unipartite;

both rami of second antennae unsegmented lopMi Milne-Edwards, 1840.

3. Posterior processes cylindrical, widely separated; first maxillae tripartite ; exopod

(ventral) of second antennae two-jointed concava Wilson, 1913, p. 703.

3. Trunk ovoid, considerably longer than wide; posterior processes minute and con-

ical; genital process present '*•

3. Trunk ovoid, about the same length and width; posterior processes larger; no

genital process _
^. .... 5.

3. Trunk swollen, wider than long; posterior processes large and laminate; genital

process rudimentary ^^

4. Second maxillae as long as the cephalothorax, cylindrical and slender; first an-

tennae four-jointed and slender bisjnnosa Nordmann, 1832.

4. Second maxillae half as long as the cephalothorax, cylindrical and slender; first

antennae three-jointed and stout exigua Brian, 1906.

4. Second maxillae half as long as the cephalothorax, stout and flattened; first an-

tennae three-jointed and slender; posterior processes laminate.

mitrata, new species, p. 709.

5. Posterior processes cylindrical, bluntly rounded; second maxillae short and stout;

egg strings as long as the trunk pinguis, new species, p. 710.

5. Posterior processes conical, with an acute point; second maxillae long and slender;

egg strings twice the length of the trunk nitida, new species, p. 711.

6. Trunk irregular, covered with lobes and processes, emarginate posteriorly; first

antennae short and two-jointed triglae Claus, 1860.

6. Trunk smooth and regular, rounded posteriorly; first antennae four-jointed,

swollen - obesa (Kr0yer), 1837, p. 701.

7. The fom: posterior processes about the same length 8.

7. Ventral posterior processes distinctly longer than dorsal 11 •

7. Dorsal posterior processes distinctly longer than ventral 12.

8. Size large (10 mm.); head enlarged and covered with a dorsal carapace; second

maxillae separate to their tips 9.

8. Size small (5 mm.); head not enlarged, no carapace; second maxillae fused for

their entire length 1*^-

9. Genital process half as long as posterior processes; maxillipeds huge, each nearly

as large as the entire head; second maxillae smooth... chevreuxii Beneden, 1891.

9. Genital process minute; maxilUpeds of normal size; first antennae two-jointed;

second maxillae much wrinkled appendiculosa (Kr^yer), 1863, p. 712.

10. Ventral processes close together, dorsal ones far apart; genital process present;

second maxillae smooth appendiculata (Kr0yer), 1863.

10. Ventral processes close together, dorsal ones far apart; genital process present

;

second maxillae wrinkled hostilis Heller, 1865.
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10. Ventral and dorsal processes the same distance apart; no genital process; second
maxillae smooth sciaenophila Heller, 1865.

11. Trunk smooth; second maxillae much longer than cephalothorax ; first antennae
three-jointed

ffracilis Wilson, 1908, p. 712.
11. Trunk smooth; second maxillae much shorter than cephalothorax; first antennae

three-jointed; genital process long and club-shaped . j-uZosa, new species, p. 705.
11. Trunk smooth; second maxillae very short; first antennae three-jointed; genital

process long and cylindrical merluccii Bassett-Smith, 1896.
11. Trunk with two rows of pits or grooves on the dorsal and ventral surfaces; second

maxillae short; first antennae four-jointed; no genital process.

elegans Richiardi, 1880, p. 707.
12. Trunk wider than long; dorsal processes abruptly curved near their tips.

chavesii Beneden, 1891.
11. Trunk longer fhan wide; dorsal processes straight; two rows of pits on the dorsal

and ventral surfaces of the trunk thynni Cuvier, 1830, p. 703.

BRACHIELLA CONCAVA Wilson.

Brachiella concava Wilson, 1913, p. 262, pi. 51.

Host and record of specimens.—A single female with e^g strings was
taken from the gill arch of a sting ray, Dasyatis hastata, at Montego
Bay, Jamaica, August 10, 1910. Jhis was made the species type and
received Cat. No. 42286, U.S.N.M.
Remarlcs.—This species was fully described and figured in the

reference above given. It is not common, but may be recognized by
the size and shape of the posterior processes and the absence of a
genital process. But these posterior processes are dorsal and not
ventral, and are only found in one other species, lophii, which prob-
ably does not belong to the present genus, as already stated (p. 700).
That throws the burden of proof on the present species if it is to
remain in the genus, but this can not be decided fully until the
male is found. When that occurs it is very possible'that the species
will be transferred to the genus Charopinus.

BRACmELLA THYNNI Cuvier.

Plate 25, fig. C; plate 53, figs. 209 to 215.

Brachiella thynni Cuvier, 1830, p. 257, pi. 15, fig. 5.

Thynnicola ziegleri Miculicich, 1904, p. 47.

Host and record of specimens.—A single female with egg strings was
taken from the gills of a tunny fish at Cornwall, England, and sent
to the United States National Museum by Kev. A. M. Norman. It
was numbered 8342, U.S.N.M. Twenty-five females and four males
were obtained from the giUs of Thynnus thynnus at Bakar, Croatia,
Hungaiy, by Prof. S. Brusina. They have received Cat. No. 43458'
U.S.N.M.

Specific characters o//€waZe.—Cephalothorax as long as the trunk,
cylindrical, and usually bent sHghtly backward; head Httle if any
enlarged, but covered with a distinct dorsal carapace; neck the same
diameter throughout, and separated from the trunk by a well-defined
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gi'oove; trunk ovate, flattened dorso-ventrally, and in older speci-

mens mucli Avrinkled; at least two segmentations plainly indicated

by breaks in the ventral musculature, by ventral grooves, and by
lateral indentations; two paire of posterior processes, one dorsal,

the other ventral, the latter usually half the diameter and length of

the former, and closer together; both pairs curved like parentheses

marlffi, and the bases of the dorsal pair curved around inside the

point of attachment as two small knobs, side by side on the median

line; no genital process; egg strings between the two pairs of proc-

esses and a little longer than the doreal pair; eggs minute, arranged

in 10 or 12 longitudinal rows, fully 75 eggs in the longest rows.

Firet antennae stout, three-jointed, unarmed; second antennae

turned down across the frontal margin, the exopod minute, degen-

erate, and nearly fused with the endopod. First maxiUae large and

stout, tripartite, each ramus swollen at the base and tipped with a

single spine; palp also swoUen, turned at right angles to the rest of

the appendage and tipped with a single spine.

Second maxiUae small and short, and free to the veiy tips, each

maxilla ending in a semilunar attachment disk; the edges of the disks

are grown together, but apparently they do not form a single bulla.

At the base of each maxilla on the dorsal surface is an oblong ridge

or projection, which runs lengthwise of the appendage and contains

the maxiUary gland.

MaxiUipeds widely separated, so that aU the other mouth parts can

be seen between them in ventral view; basal joint triangular and

much longer than wide; terminal claw slender, and tipped with a

single spine which shuts into a depression on the inner margin of the

basal joint; no accessory spine.

Color (preserved material), a rich golden yellow.

Cephalothorax, 6 mm. long, 1 mm. wide. Trunk, 6 mm. long, 3

mm. wide. Doreal posterior processes, 8 mm. long. Egg strings,

9 mm. long.

Specific characters of male.—Head at an angle of 45° with the bodj^

axis and covered with a weU-defined carapace; posterior cephalo-

thorax contracted into a narrow, wasplike waist, where it joins the

trunk; the latter ovate, with a pair of slender conical anal laminae

at the pointed posterior end, on the dorsal surface. Ventral to the

anal laminae is the rounded genital process, which is a little longer

and much tliicker than the laminae.

Fu*st antennae stout and three-jointed; second antennae biramose,

the endopod tipped with a single spine, the exopod with a minute

chela. Mouth tube large and in line with the axis of the head; first

maxiUae short and wide, like a hand with three fingers and a thumb,
each tipped with a single spine. Second maxillae large, \^^dely sepa-

rated, each tipped with a long curved claw. MaxilUpeds close
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together, the basal joint much longer than mde, the terminal claw
sharply bent.

Color the same as that of the female.

Total length, 2.25 mm. Greatest diameter, 0.5 mm.
{thynni, the generic name of the host.)

Remarlcs.—This species is one of the largest of the genus, and was
first described by Cuvier, who made it the type-species of his new
genus Brachiella. Since then it has been described or noticed by
almost every wiiter on the parasitic copepods, and always urnler the
same name, with one exception. Miculicich, supposing it to be new,
gave a long account of it with text figures ^ and named it Thynnicola
ziegleri. This mistake he himself corrected in March, 1905, in the
same periodical. But in spite of the fact that it is so universally
known, there are still several things in connection with its structure
that need either correction or further description. For this reason
the above account has been given, with such figures as seemed nec-
essary. The facts here estabhshed are

:

1. The body of the female is as fully segmented as that of AcMheres,
and the segmentation is similarly indicated.

2. The head is covered with, a well-defined dorsal carapace.

3. The neck is separated from the trunk by a groove behind the
second maxillae.

4. There is no genital process.

5. The second antennae are biiamose, the exopod (ventral ramus)
being rudimentary.

6. The first maxillae liave a palp at right angles to the body of the

appendage.

7. The maxiUipeds are widely separated.

BRACHIELLA GULOSA, new species,

Plate 53, figs. 216 to 220; plate 54, figs. 221 to 224.

Host and record of siJecimens.—Three lots of this parasite were ob-
tained by Dr. Hugh M. Smith from the under surface of the operculum
of the channel bass, Scienops ocellatus, from the Center Market at

Washington, District of Columbia. The first lot, ten females and
two males, were captured off Elizabeth City, New Jersey, and were
given Cat. No. 43588, U.S.N.M. The second lot, eighteen females
and four males, w^ere captured off the North Carolina coast, and have
received Cat. No. 39578, U.S.N.M. The third lot, five females and
one male, were captured near Morehead City, North Carolina, and
bear Cat. No. 39580, U.S.N.M. A single female with attached male
has been taken from the first lot and given Cat. No. 43585, U.S.N.M.,
as the type of the new species. Ten females and one male were
taken off New- York City, September 1, 1901, by Mr. Blackford; they

' Zool. Anz. for Sept., 1904.

34843°—Proc.N.M.vol.47—14 45
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have received Cat. No. 39581, U.S.N.M. Three females were taken

at Woods Hole, Massachusetts, by the late Dr. M. T. Thompson,

which have been given Cat. No. 39591, U.S.N.M. Seven females and

one male were taken off the North Carolina coast, and have received

Cat. No. 39573, U.S.N.M. The host is the same for all these speci-

mens, the channel bass, Scienops ocellatus.

Specific characters offemale.—Cephalothorax stout, cj^lindrical, and

considerably longer than the trunk; head enlarged and covered with

a dark brown carapace; neck and second maxillae curved like a

sickle; trunk anteriorly narrowed into a short neck Avhere it joins the

cephalothorax, posteriorly inflated into a sphere, which is flattened

dorso-ventraUy ; four posterior processes, two dorsal and two ventral,

and a genital process between the two latter, short and club-shaped;

the ventral posterior processes are straight, parallel, and longer than

the dorsal pair, which arise a little in front of the posterior margin

and are curved like parentheses marks; between the two pairs are

the egg strings, which are from one and a half to two and a half

times the length of the processes, and about twice their diameter;

eggs smaU, in from 10 to 12 longitudinal rows, about 50 eggs in a row.

First antennae somewhat swollen at the base and three-jointed;

second antennae biramose and turned down across the frontal

margin, tlie endopod (dorsal ramus) large, bluntly rounded, one-

jointed, and unarmed, the exopod (ventral ramus) comparatively

minute, two-jointed, and terminated by a tuft of small setae.

Mouth-tube short, broad at the base, and hardly reaching the

second antennae; first maxillae bipartite, palp one-jointed and

tipped with a single spine. Second maxillae short, slender, and

entirely separate as far as the buUa, which is in the shape of a flat-

tened sphere. The glands at the bases of these maxillae stand out

as prominent knobs on either side of the neck.

Maxillipeds with, a stout basal joint and a slender terminal claw

which shuts down against a knob on the inner margin of the basal

joint.

Color (preserved material), a light brownish-yellow.

Cephalothorax, 4.65 mm. long, 1 mm. wide. Trunk, 3.25 mm.
long, 3.25 mm. wide, 2 mm. thick. Second maxiUae, 1.50 mm. long.

Posterior processes (ventral), 3 mm. long. Egg strings, G mm. long,

0.80 mm. mde.
Specific cliaracters of male.—Head at an angle of 45° with the body

axis, and covered with a distinct dorsal carapace; trunk with the first

and second segments forming a narrow neck or waist, the posterior

portion narrow ovate and ending in a pair of slender anal laminae,

which are conical and at right angles to the trunk axis. First an-

tennae slender and three-jointed; second antennae biramose, the

endopod smoorhly rounded, the exopod with a single spine at the
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outer corner. Mouth tube projecting its entire length in front of

the anterior margin of the carapace in line with the head axis. First

maxillae tripartite, palp tipped with a single spine; second maxillae

considerably longer than the maxillipeds and tipped with powerful

claws, which shut into a socket on the inner margin of the basal joint.

Maxillipeds short and stout and tipped with a strong claw; genital

process distmctly visible between and partly behind the second

maxillae, with a fringed or fluted tip.

Color, a whitish-yellow, lighter than the female.

Total length, 1.45 mm. Greatest mdth, 0.65 nun.

{gulosus, gluttonous.)

Bemarks.—In the second lot of parasites mentioned there were
three young females, one of them only 1 mm. long. These females

had but a single pair of posterior processes, the ventral ones, but in

the largest of the three another pair were just starting on the dorsal

surface. Evidently, therefore, the ventral pair are formed first and
the dorsal pair grow out later to supplement them. The general

appearance, the arched neck, the distinct carapace, the knoblike

protrusions of the maxillary glands, the short and slender second

maxillae, and the arched dorsal processes distinguish this species

from its nearest relatives.

BRACHIELLA ELEGANS Richiardi.

Plate 54, figs. 226 to 233; plate 55, fig. 234.

Brachiella clcgans Richiardi, 1880, p. 151.

—

Brian, 1899, p. 8, fig. 4.

Host and record of sijecimens.—Five females and a male were ob-

tained from the gill cavity of the amber jack, Seriola lalandi, at

Woods Hole, Massachusetts, by the late Dr. M. T, Thompson, Sep-

tember 11, 1901.

They have received Cat. No. 39585, U.S.N.M., and since no other

specimens are in existence at the present time they will serve as

surrogate types of the species.

Siiecijic characters offemale.—Cephalothorax short, flattened dorso-

ventraUy, and about the same length as the second maxillae; head
somewhat enlarged and covered with a dorsal carapace; neck ex-

tremely short and passing insensibly into the trunk without any sign

of demarcation; trunk elongate-triangular, Avidest across the pos-

terior margin, which is almost squarely truncated; two pairs of

posterior processes and a very short and well rounded genital process

;

ventral processes originating close to the midline, somewhat divergent

and curved like parentheses marks, and three-fourths as long as the

trunk; dorsal processes less than half the length of the ventral,

originating close to the lateral margins, and widely divergent, in some
cases even standing out at right angles to the trunk axis; egg strings

about the same length as the trunk; eggs minute, in 6 or 7 longi-

tudinal rows, about 30 eggs in a row.
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First antennae four-jointed and tapered to a sharp point; second

antennae biramose and bent down across the frontal margin, with the

tips overlapping, the exopod (ventral ramus) much smaller than the

endopod and indistinctly two-jointed, the endopod bilobed at the tip

and armed with tiny spines.

Mouth tube broad at the base and long enough to overlap the tips

of the second antennae. First maxillae bipartite, palp short and

stout and armed with a single spine; second maxillae short, held at

right angles to the body axis, and separate to the very tip, where they

are attached to a large spherical bulla; maxillipeds with a stout basal

joint and a slender terminal claw, armed on its inner margin near the

tip with a secondary claw; these maxillipeds are attached so far for-

ward that they almost reach to the frontal margin of the head.

Color (preserved material), a dark ycllowish-browm.

Cephalothorax, 2.15 mm. long, 2 mm. mde, 1.25 mm. thick. Sec-

ond maxiUae, 1.75 mm. long. Ventral posterior processes, 4.33 mm.
long. Egg strings, 5 mm. long.

Specific characters of male.—Cephalothorax smaU and separated

from the trunli by a short waist; head covered with a dorsal carapace;

trunk spindle-shaped, ending posteriorly in a long conical genital

process; no anal laminae. First antennae four-jointed, joints sub-

equal; second antennae biramose, endoped well rounded and armed
with a single spine, exopod two-jointed and carrying a terminal tuft

of setae. First maxillae Avith a two-parted tip and a small palp,

armed with a single spine; second maxillae remarkably long and

slender, over twdce the length of the maxillipeds, the terminal claw

slender, with a bluntly rounded pad at its base. Maxillipeds triangu-

lar and stout.

Color, the same as that of the female.

Total length, 1.35 mm. Greatest width, 0.35 mm.
{elegans, elegant or neat in appearance.)

llemarlcs.—This species was first named by Richiardi mthout any

description or figure. It was afterwards identified by Brian, who de-

scribed the female briefly and illustrated it -with a single text figure.

There is no doubt that these Woods Hole specimens belong to the

same species that Brian figured; whether they are identical mth
Richiardi's named species can not, of course, be determined with cer-

tainty, but, since Brian's and Richiardi's specimens came from the

same locality and host, there is a strong presumption that they are

identical. A full description, with figures of both sexes, is here pub-

lished for the first time.

The species closely resembles Heller's B. insidiosa, but differs in

several important particulars, notably in the relative lengths of the

two pairs of posterior processes, in the bilobed exopod of the second

antennae, and in the position of the maxillipeds relative to the other
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mouth parts. The manuscript notes and sketches of Dr. M. T.

Thompson have been of great service in making out the foregoing

description.
BRACmELLA MITRATA, new species.

Plate 54, fig. 225, plate 55, figs. 2.35 to 238.

Host and record of specimens.—Four adult females with egg strings

were obtained by Dr. M. T. Thompson from the gills of the tilefish,

Loijholatilus chameleonticeps, off Woods Hole, Massachusetts. Three

of them are numbered 39594, U.S.N.M., and become paratypes; the

fourth is made the type of the new species with the number 43559,

U.S.N.M. A single rather poor specimen was obtained from the

same host and locality by the present author, and has been numbered

39589, U.S.N.M.

Specific characters offemale.—Cephalothorax short and very thick-

set, and curved so that the axis of the head is at right angles to the

Crunk; a small dorsal carapace; groove separating the cephalo-

thorax from the trunk obscure; trunk flattened dorso-ventrally, a

little longer than wide, narrowed anteriorly and obliquely truncated

(mitered) posteriorly; genital process on the ventral surface with a

laminate posterior process on either side of it; egg strings cylindrical

and as long as the entire parasite; eggs arranged in 6 longitudinal

rows, about 25 in a row.

First antennae three-jointed, the basal joint much stouter than the

others, the terminal joint tipped with three stout setae.

Second antennae turned down squarely across the frontal margin,

the exopod (ventral) much smaller than the endopod, two-jointed and

tipped with two short spines, the endopod rounded and unarmed.

First maxillae slender and tipped with two long spines and a shorter

one on the outer margin; palp short and stout and tipped with two

spines. Second maxillae short, about the same diameter throughout,

and separate to the very end, where they are joined to a short-

stemmed, button-shaped bulla. Maxillipeds with a stout basal joint

and a slender terminal claw, carrying an accessory spine on its inner

margin near the tip.

Color (preserved material) , a uniform brownish-yellow.

Total length, excluding egg strings, 6 mm. Cephalothorax 2.35

mm. long, 1.15 mm. wide. Second maxillae, 1.15 mm. long. Egg
strings, 5 mm. long.

(mitratus, mitred or cut off diagonally, alluding to the posterior

margin of the trunk.)

Male.—Unloiown.

RemarJcs.—This species may be readily distinguished by the short

and very thick neck, by the laminate posterior processes, and by the

oblique truncation of the posterior part of the trunk. Here, again,

the notes and sketches of Doctor Thompson have been of great value

to the present author.
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BRACHIELLA PINGUIS, new species,

Plate 55, figs. 239 to 244; plate 56, fig. 245.

Host and record of specimens.—Two adult females with egg strings,

one young female and a male of this species were taken from the

mouth of Antimora viola by the Bureau of Fisheries steamer Albatross

in 1883 in the middle Atlantic south of Newfoundland. The bettor

of the adult females has received Cat. No. 43540, U.S.N.M. and is

made the species type; the others become paratypes and have been

given Cat. No. 8341, U.S.N.M.

Specijic characters offemale.—Cephalothorax short, stocky, and
cylindrical, not flattened ; head enlarged a little and covered with *a

dorsal carapace; neck separated from the trunk dorsally by a well-

defined groove; trunk ovate and smooth, without ridges or pits; two
small posterior processes, close together on the ventral surface and
about one-third as long as the egg strings; no genital process; egg

strings stout and a little longer tlian the trunk; eggs small, arranged

in twelve longitudinal rows, about 30 eggs in the longest rows. First

antennae three-jointed and tapered reguUirl}^ from base to tip; second

antennae biramose and turned down squarely across the frontal

margin, the exopod (ventral) very small and two-jointed. ]\Iouth-

tube wide and long, reaching the tips of the second antennae. First

maxillae three-partite, the outer ramus much smaller than the

others, the palp slender and tipped with a single seta. Second

maxillae short and stocky, entirely separate to the tips in tlie young
female, but more or less fused in the adults; bulla button-shaped.

Maxillipeds large and standing out prominently from the head,

terminal claw stout, but only half the length of the basal joint, with

an accessory claw on the inner margin.

Color (preserved material), a brownish-yellow.

Cephalothorax, 4.5 mm. long, 1 mm. wide. Trunk, 5 mm. long,

without the posterior processes, 3.25 mm. wide, 3 mm. thick. Egg
strings, G. mm. long, 1.40 mm. in diameter.

Specific characters of male.—Cephalothorax at an angle of 45° with

the axis of the trunk; head covered with a dorsal carapace; waist only

a groove dorsally; trunk spindle-shaped and curved so that the

conical anal laminae point ventrally.

First antennae slender and three-jointed; endojjod of second pair

bent over backward nearly at right angles, exopod ending in a chela.

First maxillae like those of the female; second maxillae slender and
very much longer than the maxilhpeds; the latter triangular and
rather small, but armed with a powerful claw.

Color (preserved material), yellowish-white.

Total length, 1.15 mm. Greatest diameter, 0.5 mm.
(pinguis, stocky or plump.)
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Bernarlcs.—This new species from one of the deep-water fishes may
be recognized by its generally plump appearance, by the well defined

dorsal carapace of the female, and by the two long and slender ventral

processes. The peculiar characters in the male are the short and

phnnp body, the small carapace, and the folding of the endopod of the

second antennae.

BRACHIELLA NITIDA, new species.

Plate 5G, figs. 246 to 248.

Host and record of si}ecimens.—A single adult female with egg

strings was obtained by the Bureau of Fisheries steamer Albatross

from the mouth of Alhatrossia i^edoralis, at station 5015 in the

northern Pacific in 1906. The specimen was perfectly preserved and

easily determined to be a new species ; it becomes the species type and

has received Cat. No. 43584, U.S.N.M.

Specific characters of /emaZe.—Cephalothorax slender, flattened

dorso-ventraUy, and as long as the trunk; head enlarged and covered

with a dorsal carapace; neck grooved in several places as though

jointed; trunk a flattened sphere, with a smooth and evenly curved

surface; two short posterior processes, close together on the ventral

surface, and two-fifths as long as the trunk; egg strings over twice the

length of the trunk and stout; eggs in 10 or 12 longitudinal rows,

about 45 in the longest rows; no genital process. First antennae

three-jointed, the basal joint much enlarged; second antennae bira-

mose and turned down squarely across the frontal margin, the exopod

two-jointe.d and reaching the tip of the endopod. Mouth tube short

and narrow at the tip, not reaching the second antemiao. First

maxillae tripartite, the palp short and armed with a single seta.

Second maxillae slender, longer than the cephalothorax, and sepa-

rate for their enthe length; bulla small and mushroom-shaped.

Maxillipeds some distance behind the mouth-tube, rather slender,

but standing out prominently from the head, with a short terminal

claw, whose inner margin carries a series of minute teeth.

Color (preserved material), white.

Cephalothorax, 4 mm. long, 0.5 mm. wide. Trunk, 3.80 mm. long,

3.75 mm. wide, 2.5 mm. thick. Egg strmgs, 8 mm. long, 1 mm. in

diameter.

(nitidus, dapper, neat.)

Male.—Unknown.
Remarlcs.—This is a peculiarly neat and clean lookmg species and

may be recognized by the prominent maxilUpeds, by the long and

slender second maxillae, and by the exceptionally long egg strings.

In the second antennae also there is a great difference in size between

the two rami.
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BRACHIELLA APPENDICULOSA (Kr)<yer).

Anchorelln appendiculosa Kr0yek, 1863, p. 306, pi. 16, fig. 6, a to c.

Host and record of sj^ecimens.—Kr0yer took a single specimen of this

species in April, 1853, at New Orleans, Louisiana, from the gills of a

fish, "a Corvina or possibly a PageUus, because I have no certain

recollection of it and made no written notes."

Specific characters of female.—Cephalothorax longer than the trunk

and made up of two parts, an elongated head covered with a brown
carapace, and a thick, wrinkled neck; trunk thick and broad, obcor-

date in outline; four cylindrical posterior processes, the dorsal pair

somewhat smaller than the ventral and farther apart, the ventral pair

nearer together and longer than the trunk; genital process short and
nearer the dorsal surface; egg strings large and a little longer than the

processes.

Second antennae biramose, turned down across the frontal margin,

the posterior or ventral ramus a little smaller and apparantly three-

jointed. First antennae close to the mouth-tube near its base, two-

jointed, the joints standing almost at a right angle to each other.

Second maxillae three-fifths as long as the cephalothorax, situated at

the posterior end of the neck, close to the trunk. Each maxilla is

broad at the base and pointed toward the tip, where it is attached to a

small, spherical bulla.

Maxillipeds large and prominent, the basal joint armed on the inner

margin with roughened knobs and spines, the terminal claw with an
accessory spine on the inner margin near the base.

Color, milk-white.

Total length, 8.75 mm. Cephalothorax, 4.85 mm. long. Trunk,
3.90 mm. long. Posterior processes, 4.25 mm. long.

(appendiculosa, with many small appendages).

RemarTcs.—This species has never been seen by any investigator

other than Kr^j^-er, but his description and figures are sufficient to

establish the validity of the species, and since it was obtained at New
Orleans it must be included in our North American forms.

There is good hope that it may be rediscovered when the fish of that

localit}^ are more carefully examined.

BRACHIELLA GRACILIS Wilson.

Brachiella gracilis Wilson, 1908, p. 464, pi. 77.

Host and record of specimens.—Both sexes and several develop-

mental stages were taken by Dr. J. F. McClendon from the mouth of

the white sea bass, Cynoscion nohilis, at La JoUa, California.

These were made the types of the species and were given Cat. No.

38577, U.S.N.M.

RemarTcs.—This species was fully described and figured in the refer-

ence given above. It may be recognized by the length and slender-
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ness of the second maxillipeds, by the fact that they are held together
for theu- entu-e length without being actually fused, and by the long
genital process.

PARABRACHIELLA, new genus.

Generic characters of female.—Of large size (14 to 17 mm. lono-);

cephalothorax of medium length and separated from the trunk by a
well-defined groove, cylindrical and flexuose; a more or less distinct

carapace on the head; trunk also cyhndrical, somewhat flattened
dorso-ventrally, without pits or grooves; one or two pairs of posterior

processes and a minute.genital process.

First antennae four-jointed; second antennae biramose, the exopod
with two segments; first maxillae bipartite, the palp with two tiny
spines; second maxillae united only at the tips; maxillipeds of the
usual form, the terminal claw with two accessory spines on the inner
margin.

Generic characters of male.—Head at right angles with the rest of

the body, but so thorougldy fused as to show no trace of separation
or segmentation; no dorsal carapace; body strongly inflated, the
dorsal surface a semicircle, the ventral surface nearly straight,

tapering posteriorly and terminating in two small anal laminae at
right angles to the body axis.

First antennae three-jointed; second antennae biramose, the rami
reduced to mere knobs; first maxillae tripartite; second maxillae and
maxillipeds relatively very small, close together, and removed a little

from the base of the mouth tube.

Tyije.—Parahrachiella rostrata (BracMella rostrata Kr0yer).

(Parahrachiella, IJapa, near and Brachiella.)

Remarks.—This genus includes at present only two species, rostrata,

originally described by Kr0yer in 1837 from halibut taken at Kattegat,
SiTid insidiosa, described by Heller in 1865 from a Gadus species in

the Mediterranean. The former has been noted by numerous writers

as found on the halibut along the coasts of Scandinavia, Scotland,
and eastern North America. The latter has also been found in

various portions of the Mediterranean and around the British Isles,

chiefly upon hake, Merluccius vulgaris.

The female of the genus may be recognized by its large size, by the
groove between the cephalothorax and trunk, by the absence of pits

and grooves, and by the short posterior processes.

The male is distinguished by the angulation of the head, and by
the fact that the body is neither segmented nor constricted.

TABLE OF SPECIES.

1. Only one pair of posterior processes rostrata (Kr0yer), 1837, p. 714.

1. Two pairs of posterior processes insidiosa (Heller), 1865.
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PARABRACmELLA ROSTRATA (Kr0yer).

Plate 28, fig. O; plate 56, figs. 249 to 255.

Brachiella rostrata Kr0yer, 1837, p. 207, pi. 2, fig. 1.—T. Scott, 1900, p. 174, pi. 8,

figs. 38 and 39.

Host and record of specimens.—The United States National Museum

collection includes two lots of this species; the first, three females,

was taken from halibut near Shetland and was sent by Rev. A. M.

Norman, of England, in 1884; they bear Cat. No. 8343, U.S.N.M.

The second lot of four adult females with egg strings was obtained

from halibut on the Georges Banks by a Gloiicest^r fishing vessel in

1883, and bears Cat. No. 6212, U.S.N.M.

Specific characters o//ema7e." Cephalothorax as long as the trunk,

cylindrical, not flattened, and distinctly separated from the trunk by

a groove behind the second maxillae; head not enlarged, but covered

with a dorsal carapace which is squarely truncated anteriorly; neck

about the same diameter throughout; trunk strongly flattened dorso-

ventrally, four times the width but only twice the thickness of the

neck; two minute conical posterior processes on the ventral surface

close to the midline ; egg strings one-half longer than the trunk and

narrow; eggs in 10 longitudinal rows, about 40 in the longest rows.

First antemiae indistinctly four-jointed, with an enlarged base;

second antennae biramose and turned down squarely across the

frontal margin, the endopod (dorsal ramus) one-jointed with a few

minute spines, the exopod (ventral ramus) two-jointed and unarmed.

First maxillae bipartite with a small palp; second maxillae cylin-

drical, tapering toward the tips, where they are joined by a club-

shaped bulla, Maxillipeds with a stout basal jomt and a slender

terminal claw; the latter is arched dorsally, straight ventrally, and is

reinforced on the inner margin near the tip by two secondary spines.

Color (preserved Inaterial), a brownish-yellow.

Cephalothorax, 6 mm. long, 1.25 mm. in diameter. Trunk, 6.5

mm. long, 4 mm. wide, and 2.30 mm. thick. Egg strings, 8.50 mm.
long, 1.25 mm. in diameter.

Specific characters of male.—Axis of head at right angles to that of

the body, the two thoroughly fused, strongly inflated, and without

any traces of separation or segmentation; trunk convex dorsally,

flattened ventrally, and tapered posteriorly where it ends in two-

minute anal laminae, directed diagonally backward and ventrally.

First antennae slender and three-jointed; second antennae bira-

mose, both rami reduced to mere knobs.

First maxillae tripartite, the palp minute and ending in a single

sphie; second maxillae slender but no longer than the maxillipeds;

the latter a little stouter and with a stronger terminal claw.

Color like that of the female.
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Total length, 2 mm. Greatest diameter, 1 mm.
{rostrata, furnished with a rostrum or beak.)

Remarks.—This species is apparently common upon the halibut of

the northern Atlantic wherever they are captured. It is sufficiently

distinguished by the characteristics given under the genus. Atten-

tion is particularly called to the strong contrast between the males

of this genus and Bracliiella in their general bodily appearance as

well as in the details of the appendages.

EPIBRACHIELLA, new genus.

Generic characters of female.—Of medium size (10 mm. long);

cephalothorax cylindrical and about the same length as the trunk,

separated from the latter by a distinct groove; trunk strongly flattened

dorso-ventrally and without pits or grooves; six short and pointed

posterior processes, all about the same length; no genital process;

egg strings much longer and stouter than the processes.

First antennae four-jointed, the basal joint much inflated; second
antennae biramose and turned down across the frontal margin.
Firet maxillae bipartite, the palp with two minute spines; second
maxillae of varying length and branched at or near their center.

Maxillipeds with a stout basal joint, armed on its inner margin with
spines and setae, the terminal claw with an accessory spine and a

row of saw teeth.

Generic characters of male.—Head and body in the same Ihie and
separated by a well-defined groove; no dorsal carapace; trunk a

little wider than the cephalothorax and distinctly segm.ented, taper-

ing posteriorly to two bluntly rounded anal laminae.

Second maxiUae larger than the maxillipeds, the two attached to

the center of the cephalothorax, close behind the other mouth parts;

no data with reference to the antennae or maxillae.

Type.—EpihracMella impudica (BracJdella impudica Nordmann.)
(EpihracJiiella, kn'c close to, and Bracliiella.)

Remarks.—At present this genus includes but the smgle species

impudica, which was well described and figured by Nordmann in

1S32.

Since then it has been noticed by various other investigators up
to 1899 when Bassett-Smith tried to change the species from the
genus Bracliiella to Thysanote. In this he was followed by T. and A.
Scott (1900, 1902, 1904, and 1913). But if we compare the females

we fuid in the present genus a total absence of the fimbriate proc-

esses, which are the chief characteristics of Thysanote, a very dif-

ferent cephalothorax, and numerous distinctions in the detail of the

antennae and mouth parts. The males are even more unlike than
the females in the separation of the cephalothorax and trunk and in

the segmentation of the latter (see pi. 26, fig. F.).
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PROBRACHIELLA, new genus.

Generic characters of female.—Cephalothorax nearly in line with

the trunk and arched; head covered with a dorsal carapace; trunk

subquadrilateral, a little narrowed anteriorly, separated from the

cephalothorax by a well-defined groove; four pairs of posterior proc-

esses, one pair at the ventral, another at the dorsal, posterior corners,

a third pair partly fused on the dorsal midline, and a fourth pair just

outside the third and fused with them at their base; no abdomen, anal

laminae, or genital process; egg strings short and spherical. First

antennae indistinctly three-jointed; second antennae a flattened

lamella, biramose at the tip but with the rami unsegmented and

unarmed. First maxillae tripartite, without a palp; second maxillae

very short and completely fused; maxillipeds with swollen basal

joints and weak terminal claws.

Generic characters of male.—Cephalothorax at right angles to the

trunk axis and separated from the trunk by a shght constriction; no

dorsal carapace; trunk cone-shaped, somewhat flattened ventrally;

no anal laminae. First antennae three-jointed; second antennae

uniramose, indistinctly segmented, tipped with a claw and a corru-

gated knob. First maxillae like those of the female; second maxiUae
and maxillipeds about the same size and armed with powerful chelate

claws (see pi. 28, fig. R.).

Type.—Prohrachiella anserina (Brachiella anserina Wilson),

(Prohrachiella, the prefix IJpo and Brachiella.)

Remarlcs.—The female is readily distinguished by the eight posterior

processes and the spherical egg strings, neither character being found

anywhere else in the entire family. In the male the turning of the

cephalothorax at right angles to the trunk axis, and the general squat

appearance of the body, the uniramose second antennae, and the

chelate second maxUlae and maxiUipeds are the chief character-

istics. This is an arctic species and may be far more common than

the single lot of specimens would indicate. The fish around Bering

Straits have hardly been examined at all for parasites; when they are,

it is possible that this species will be found more abundantly.

When first described* this species was placed in the genus Brachiella,

but when the characters of that genus were definitely established this

species differed in so many particulars that it was necessary to estab-

lish a new genus for it. At present the generic and specific characters

are the same.

EUBRACHIELLA, new genus.

Generic characters offemale.—Cephalothorax about the same length

as the trunk, inclined a little forward or nearly in the same line; no
dorsal carapace; trunk stout and short and separated from the

1 Proc. U. S. Nat. Mus., vol. 35, p. 467.
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cephalothorax by a distinct groove; no abdomen, anal laminae, or

posterior processes; genital process so rudimentary as to be scarcely
visible; egg strings cylindrical and plump.

First antennae three-jointed; second antennae biramose, both
rami unsegmented, and unarmed. First maxillae tripartite, the
palp with one spine; second maxillae short and stout, entirely sep-
arate and each maxilla attached separately to the host, or to a com-
mon bulla. Maxillipeds with a swollen basal joint, which is unarmed,
and a slender termmal claw.

Generic characters of male.—Cephalothorax longer than the trunk
and the two separated by a distmct constriction; head covered with
a dorsal carapace; trunk bent in a half circle so that the posterior
end points toward the head;*'iio anal laminae or traces of segmenta-
tion. First antennae three-jointed ; second antennae uniramose,
tipped with a curved claw. First maxillae bipartite, without a palp;
second maxillae a little larger than the maxillipeds, both tipped with
stout claws. (See pi. 28, fig. P.)

Type.—EuhracJiiella antarctica (BrachieUa antarctica Quidor).
(Euirachiella, Ed and BrachieUa.)

Remarlcs.—This genus is distinguished by the fact that the female
has no posterior processes, the rami of the second antennae are un-
segmented, and the second maxillae are either entirely separate or
are separately attached to a common bulla. The male differs even
more, and shows a condition about half way between a typical
BrachieUa male and that found in the genus Clavella and its near
relatives. The body has been folded upon itself until the posterior
end of the trunk points as directly forward as in Clavellodes, but there
has been no fusion, and the trunk is clearly differentiated from the
cephalothorax; and according to Quidor the second anteimae are
uniramose and terminate in a prehensile claw. The genus includes
two species, both obtamed in the antarctic by the French expedi-
tions under the command of Jean Charcot.

TABLE OF SPECIES.

1. Trunk quadrilateral, first maxillae tripartite antarctica (Quidor), 1906.
1. Trunk obcordate, first maxillae bipartite gaini (Quidor), 1912.
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EXPLANATION OF PLATES.

Plate 25.

Male genus types.

Fig. A. Achtheres amblopUtis. Fig. B. Lernaeopoda bidiscalis (aiter Ka,ne) . Fig.C.
Brachieda thynni. Fig. D. Lemaeopodina relata.

Plate 26.

Male genus types. ,

Fig. E. ClavelUsa cordata. Fig. P. Epibrachiella impudica (after Nordmann).
Fig. G. Thysanote longimana. Fig. H. Thysanotella multifimbriata fafter Bassett-

Smith). Fig. I. Charopinus dentatus

.

Plate 27.

Male genus types.

Fig. J. Naobranchm lizae. Fig. K. Clavellopsis laciniata. Fig. L. Clavellodes mgosa
Fig. M. Clavella undnata.

Plate 28.

Male genus types.

Fig. N. Vanbenedenia hr0yeri (after Olsson). Fig. O. Parabrachiella rostrata. Fig.

P. Eubrachiella antarctica {dilt&x QaiAor) . Fig. R. Probrachiella anserina.

Plate 29.

Females of Salmincola californiensis and S. salmonea.

Fig. 16, dorsal view, S. californiensis (after Dana). Fig. 17, side view. Fig. 18,

side view, -S". salmonea. Fig. 19, dorsal view of head. Fig. 20, side view, showing
first (a^) and second (a^) antennae, and first maxilla (mx^). Fig. 21, maxilliped.
Fig. 22, genital process enlarged, showing spermatophores (s) in position. Fig. 22a,

first antenna. Fig. 226, second antenna. Fig. 22c, mandible. Fig. 22c?, first maxilla.

Plate 30.

Females of Salmincola siscowet and S. edwardsii.

Fig. 23, side view, S. siscowet. Fig. 24, dorsal view of head. Fig. 25, second an-
tenna. Fig. 26, mandible. Fig. 27, first maxilla. Fig. 28, maxilliped. Fig. 29,

papilla of maxilliped enlarged. Fig. 30, side view, S. edwardsii. Fig. 31, dorsal

view of head. Fig. 32, second antenna. Fig. 33, mandible. Fig. 34, first maxilla.-

Fig. 35, maxilliped.
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Plate 31.

Females of Salmincola oquassa, S. bicauliculata and S.falculata.

Fig. 36, side view, S. oquassa. Fig. 37, dorsal view of head. Fig. 38, second an-

tenna. Fig. 39, first maxilla. Fig. 40, maxilliped. Fig. 41, side view, S. bicaulicu-

lata. Fig. 42, dorsal view of head. Fig. 43, side view, -S./o^euZata. Fig. 44, dorsal

view of head (inverted).

Plate 32.

Females of Salmincola ihymalli, S. inermis, and S. beani.

Fig. 45, side view, S. thymalli. Fig. 46, dorsal view of head. Fig. 47, side view,

5. inermis. Fig. 48, dorsal view of head. Fig. 49, first antenna. Fig. 50, second

antenna. Fig. 51, first maxilla. Fig. 52, side view, S. beani. Fig. 53, dorsal view

of head.

Plate 33.

Females of Salmincola carpenteri and S. gibber.

Fig. 54, side view, 5. carpenteri. Fig. 55, dorsal view of head. Fig. 56, second

antenna. Fig. 57, mandible. Fig. 58, first maxilla. Fig. 59, maxilliped. Fig. GO,

side view, yoimg female, showing genital process. Fig. 61, side view, S. gibber. Fig.

62, dorsal view of head.

Plate 34.

Females of Achtheres corpulentus and A. micropteri.

Fig. 63, dorsal view, A. corpulentus (after Kellicott). Fig, 64, dorsal view, A.

micropteri. Fig. 65, ventral view of antennae and mouth parts; a* and a^, first

and second antennae; tnx, first maxilla; mxp, maxilliped. Fig. 60, first antenna,

enlarged. Fig. 67, mandible.

Plate 35.

Females of Achtheres micropteri and A. lacae.

Fig. 68, side view, A. micropteri. Fig. 69, dorsal vdew of head. Fig. 70, side view,

A. lacae. Fig. 71, dorsal view of head. Fig. 72, month tube, first and second an-

tennae and first maxilla. Fig. 73, second antenna, side view. Fig. 74, maxilliped.

Plate 36.

Female of Achtheres coregoni and male of A. ambloplilis.

Fig. 75, side view, A. coregoni. Fig. 76, dorsal view of head. Fig. 77, side view

of antennao and mouth parts, enlai^cd. Fig. 78, second antenna. Fig. 79, maxil-

liped. Fig. 80, ventral view of posterior trunk, showing small abdomen. Fig. 81,

side view, A. ambloplitis. Fig. 82, first and second antennao and mouth tube. Fig.

83, second antennao from inner sido. Fig. 84, first maxilla. Fig. 85, maxillipeds.

Plate 37.

Female of Achtheres ambloplitis.

Fig. 86, dorsal view. Fig. 87, side view. Fig. 88, dorsal view of head. Fig. 89,

ventral view of antennae and mouth parts. Fig. 90, mandible. Fig. 91, bulla.

Plate 38.

Female of Achtheres pimelodi.

Fig. 92, dorsal view. Fig. 93, side view. Fig. 94, dorsal view of head. Fig. 95,

antennae and mouth parts, lettering as in &g. 65.
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Plate 39.

Female of Achtheres percarum and males of Lernaeopoda elongata and Lernaeopodina

relata.

Fig. 96, side view, A. percarum. Fig. 97, dorsal view of head. Fig. 98, side view,

young male, L. elongata. Fig. 99, side view, L. relata. Fig. 100, second maxilla.

Fig. 101, maxilliped.

Plate 40.

Male and female of Lernaeopodina relata and female of Tracheliastes grandis.

Fig. 102, side view of mouth parts and antennae, L. relata, male. Fig. 103, side view

of female. Fig. 104, ventral view of antennae and mouth parts. Fig. 105, maxil-

liped. Fig. 106, ventral view, T. grandis. Fig. 107, side view of antennae and

mouth tube. Fig. 108, maxilliped

Plate 41.

Females of Brianella corniger, and Charopinus bicaxtdatus.

Fig. 109, side view, B. corniger. Fig. 110, front view of head; an^ and an^ first

and second antennae. Fig. Ill, side view of same, flattened under pressure. Fig.

112, side view, natural condition; lb, labium. Fig. 113, maxillipeds. Fig. 114, dorsal

view of head of C. bicaudatus. Fig. 115, first antennae. Fig. 116; mandible. Fig.

117, first maxilla. Fig. 118, maxilliped.

Plate 42.

Females of Charopinus bicaudatus and Naobranchia lizae.

Fig. 119, side view, C. bicaudatus. Fig. ] 20, ventral view of antennae and mouth-

parts; an^ and an^, first and second antennae; mx\ first maxilla. Fig. 121, median

section of N. lizae; a, anus; i, intestine; mx^, second maxillae; n, thickened car-

tilage around the muscle strands; oe, esophagus; s, stomach sr, semen receptacle;

X, y, and z, points at which the enlarged figures 123, 126, and 133 were taken; *,

point corresponding to the one in the shoulders where the maxillary glands are sit-

uated. Fig. 122, median section of head, enlarged
; /a, frontal gland; ig, and sg, infra

and supra-esophageal ganglia; m, mouth; oe, esophagus; p, posterior nerve; s, stomach.

Fig. 123, section x of fig. 121, enlarged; gc, gland cells of stomach; s, skin; set, subcu-

taneous tissue. Fig. 124, section of second maxillae; m, muscle bands; o, open

spaces connecting the muscle bands; s, skin.

Plate 43.

Female of Naobranchia lizae.

Fig. 125, maxillary gland. Fig. 126, section z of fig. 121, enlarged. Fig. 127, side

view of adult. Fig. 128, side view of young, showing maxillae freed at their tips.

Fig. 129, side view of head, showing the peculiar lateral appendages. Fig. 130, sec-

ond antennae. Fig. 131, ventral view of fused trunk and abdomen. Fig. 132, dorsal

view.

Plate 44.

Female and male of Naobranchia occidentalis.

Fig. 133, section y of fig. 121, enlarged. Fig. 134, section of egg, showing blastoderm

disk and large central vacuoles. Fig. 135, ventral view of antennae and mouth parts

of N. lizae. Fig. 136, dorsal view, N. occidentalis. Fig. 137, ventral view of antennae

and mouth parts. Fig. 138, ventral view of head, showing peculiar lateral append-

ages. Fig. 139, side view of male.



Plate 50.

Females of Clavella recta and Clavellopsis producta, and female and male of Clavellisa

spinosa.

Fig. 183, side view, C. recta. Fig. 184, antennae and mouth parts. Fig. 185, side

view, C. producta. Fig. 186, antennae and mouth parts. Fig. 187, cell filament and

egg of Clavellisa cordata. Fig. 188, antennae and mouth parts of G. spinosa. Fig. 189,

side view of male.
Plate 51.

Female and male of Clavellodes rugosa.

Fig. 190, ventral view of cephalothorax and dorsal view of trunk. Fig. 191, dorsal

view of head. Fig. 192, ventral view. Fig. 193, first antenna. Fig. 194, second
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Plate 45.

Female and male of Clavella perfida, and female of C. tumida.

Fig. 140, side view, C. perfida, female. Fig. 141, ventral view, showing genital
i

process and maxillary glands. Fig. 142, ventral view of antennae and mouth parts.

Fig. 143, side view of male. Fig. 144, side view, C. tumida. Fig. 145, \entral view of

antennae and mouth parts. Fig. 146, first maxilla. Fig. 147, maxilliped of male.

Plate 46.

Male of Clavella tumida, female and male of C. canaliculata, and female of C. insolita.

Fig. 148, side view, male C. tumida. Fig. 149, side view, female C. canaliculata.

Fig. 150, ventral view of antennae and mouth parts. Fig. 151, side view of male.

Fig. 152, ventral view of C. insolita. Fig. 153, antennae and mouth parts, an^ and

an^, first and second antennae; mx^, first maxilla; mxp, maxilliped.

Plate 47.

Female of Clavella levis, and female and male of Clavella pinguis.

Fig. 154, side view, C. levis. Fig. 155, antennae and mouth parts. Fig. 156, side

view of adult female of C. pinguis. Fig. 157, side view of young female. Fig. 158,

antennae and mouth parts. Fig. 159, second maxillae showing line of separation.

Fig. 160, side view of male. Fig. 161, antennae and first maxilla, enlarged.

Plate 48.

Female of Clavella squamigera, and female and male of Clavella uncinata.

Fig. 162, side view, C. squamigera. Fig. 163, ventral view, showing scales around

second maxillae. Fig. 164, antennae and mouth parts. Fig. 165, second antennae.

Fig. 166, maxilliped. Fig. 167, first antenna and first maxilla of female C. uncinata.

Fig. 168, maxilliped. Fig. 169, section through the center of the bulla. Fig. 170,

side view of male. Fig. 171, first and second antennae of male. Fig. 172, first maxilla.

Fig. 173, maxilliped.
Plate 49.

Female of Clavella uncinata, female and male of C. irina, and female of Clavellopsis

robusta.

Fig. 174, antennae and mouth parts of C. uncinata. Fig. 175, mandible. Fig. 176,

claw of maxilliped (last two figures by R. Rathbun). Fig. 177, side view of female

of C. irina. Fig. 178, antennae and mouth parts. Fig. 179, ventral view of posterior

trunk, showing genital process and peculiar fleur-de-lis. Fig. 180, side view of male.

Fig. 181, second antenna. Fig. 182, dorsal -\dew of C. robusta, showing short posterior
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antenna. Fig. 195, same, different view. Fig. 19G, first maxilla. Fig. 197, maxil-
liped. Fig. 198, longitudinal section of male; e, blind end of intestine; /(;, frontal

gland; ig and sg, infra- and supra- esophageal ganglia; gc, gland cells; mp, maxilli-
pedal gland; oe, esophagus; s, stomach; sp, spermatozoa; sph, spermatophore; stc, sper-

matocyte; stg, spermatogonia; t, testis. Fig. 199, first and second antennae of male.

Plate 52.

Female of Clavellisa spinosa, and female and male of Clavellisa cordata.

Fig. 200, ventral view of cephalothorax and dorsal view of trunk of C. spinosa.

Fig. 201, ventral view of female of C. cordata. Fig. 202, side view. Fig. 203, antennae
and mouth parts. Fig. 204, first antenna. Fig. 205, second antenna. Fig. 206,

mandible. Fig. 207, maxilliped. Fig. 208, side view of male.

Plate 53.

Female and male of Brachiella thynni and of B. gulosa.

Fig. 209, side view, B. thynni. Fig. 210, dorsal view of trunk. Fig. 211, second
antennae and first maxillae. Fig. 212, second antenna, enlarged. Fig. 213, maxil-
liped. Fig. 214, side view of male. Fig. 215, antennae and first maxillae. Fig. 216,

posterior trunk of B. gulosa, showing genital process. Fig. 217, first maxilla. Fig. 218,

maxilliped. Fig. 219, side view of male. Fig. 220, first and second antennae, after

sketch by M. T. Thompson.

Plate 54.

Females of Brachiella gulosa and B. mitrata, and female and male of B. elegans.

Fig. 221, side view, B. gulosa. Fig. 222, antennae and mouth parts. Fig. 223,

second antenna, enlarged (from M. T. Thompson). Fig. 224, mandible. Fig. 225,

antennae and mouth parts of B. mitrata. Fig. 226, first antenna of B. elegans, female.
Fig. 227, second antenna, both antennae by M. T. Thompson. Fig. 228, first maxilla.
Fig. 229, maxilliped.

_
Fig. 230, side view of male of B. elegans. Fig. 231, first and

second antennae by M. T. Thompson. Fig. 232, first maxilla. Fig. 233, claw of

second maxilla.

Plate 55.

Females of Brachiella elegans and B. mitrata, and female and male of B. pinguis.

Fig. 234, side view, B. elegans. Fig. 235, side view, B. mitrata. Fig. 236, first

antenna. Fig. 237, first maxilla. Fig. 238, maxilliped. Fig. 239, first antenna and
first maxilla of B. jnnguis. Fig. 240, second antenna. Fig. 241, maxilliped. Fig.

242, side \'iew of male B. pinguis. Fig. 243, first antenna. Fig. 244, second antenna.

Plate 56.

Females of Brachiella pinguis, B. nitida, and Parabrachiella rostrata.

Fig. 245, side view, B. pinguis. Fig. 246, side view, B. nitida. Fig. 247, antennae
and mouth parts. Fig. 248, maxilliped. Fig. 249, side view, P. rostrata. Fig. 250,
antennae and mouth parts, drawn by R. Rathbun. Fig. 251, second antenna. Fig.

252, mandible. Fig. 253, first maxilla. Fig. 254, second maxilla of male. Fig. 255,
maxilliped of male.
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Male Genus Types,
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Male Genus Types.

For explanation of plate see page 721.
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Male Genus Types.

For explanation of plate see page 721.
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0.10 mm.

Male Genus Types.

For explanation of plate see page 721.
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Females of Salmincola californiensis and S. salmone/;

For explanation of plate see page 721.
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Females of Salmincola siscowet and S. edwardsii.

For explanation of plate see page 721.
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Females of Salmincola oquassa, S. bicauliculata, and S. fauculai

For explanation of plate see page 722.
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Females of Salmincola thymalli, S. inermis, and S. BEA^

For Explanation of plate see page 722.
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Females of Salmincola carpenteri and S. gibber.

For explanation of plate see page 722.
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Females of Achtheres corpulentus and A. micropteri,

For explanation of plate see page 722.
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Females of Achtheres micropteri and A. lacae.

For explanation of plate see page 722.
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Female of Achtheres coregoni and Male of A. ambloplitis

For explanation of plate see page 722.
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Female of Achtheres ambloplitis.

For explanation of plate see page 722.
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Female of Achtheres pimelodi

For explanation of plate see page 722.
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Females of Achtheres percarum and Males of Lernaeopoda elonqata and
Lernaeopodina relata.

For explanation of plate see page 723.
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Females of Lernaeopodina relata and Tracheliastes qrandis.

For explanation of plate see page 723.
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J^^
Females of Brianella corniger and Charopinus bicaudatus.

For explanation of plate see page 723.
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Females of Charopinus bicaudatus and Naobranchia lizae.

For explanation of plate see page 723.





U. S. NATIONAL MUSEUM PROCEEDINGS, VOL. 47 PL. 43

Females of Naobranchia lizae.

For explanation of plate see page 723.
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Female and Male of Naobranchia occidentalis.

For explanation of plate see pa&e 723.
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Female and Male of Clavella perfida, and Female of C. tumida.

For explanation of plate see page 724.
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0.1mm.

Male of Clavella tumida, Female and Male of C. canaliculata, and Female of
C. insolita.

For explanation of plate see page 724.
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Female of Clavella levis, and Female and Male of C. pinguis.

For explanation of plate see page 724.
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Female of Clavella squamigera, and Female and Male of C. uncinata.

For explanation of plate see page 724.
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Female of Clavella uncinata, Female and Male of C. irina, and Female of
Clavellopsis robusta.

For explanation of plate see page 724.
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Females of Clavella recta and Clavellopsis producta. and Female and Male
OF Clavellisa spinosa.

For explanation of plate see page 724.
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Female and Male of Clavellodes rugosa.

For explanation of plate see pages 724, 725.
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Female and Male of Brachiella thynni and B. gulosa.

For explanation of plate see page 725.
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Females of Brachiella gulosa and B. mitrata, and Female and Male of B. elegans.

For explanation of plate see page 725.
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Females of Brachiella elegans and B. mitrata, and Female and Male of B. pinguis.

For explanation of plate see page 725.
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Females of Brachiella pinguis, B. nitida, and Parabrachiella rostrata.

For explanation of plate see page 725.
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Boletobia marginalia 211

rugosa .- 211

tenebrosa 211

turpis 211

Bolina fasciolaris 204

Bonchis glanysis 311

munitalis 311

Borkhausenia ascriptella 33

minutella 32

Brachiella 698

anserina 099, 710

antarctica 099, 717

appendJculata 700, 712

concava 703

dentata 700

elegans 707

fimbriata 700

gaini 700

gracilis 712

gxilosa VOS

hostilis 581

impudica 700

inconcinna "00

insidiosa 700

lobiventris 700

lophii 700

malleus 053,700

minuta 700, 715

mitrata 709

multifimbriata 700

neglecta 700

nitida 711

obesa 701

oblonga 701

ovalis 701

parkeri 701

pastinacea; 656, 701
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Brachiella pernettiana 701

pinguis 710

ramosa 700

rostrata 702, 713,714

thynni 699,603,703

triglae 581

Brachionus angularis 529

bakcrl 529

caudatus 529

budapest incnsls 529

capsuliflorus 529

dolabratiis 529

falcatus 530

militaris 530

mirabiUs 531

patulus 530

macracanthus 530

urccolaris 529

Brassolis isthmia H4
Brazil, a new pearly freshwater mussel of the

genus II jTia from 303

Brianella 647

cornigcr 647

Brixia raolccula 255

Brugas infans 208

Bryocodia lilacina 379

Bungalotis scbrus 152

Busck, August, New genera and species of

Microlcpidoptcra from Panama 1

Ca anastigma 252

Cabima 329

dccurrens 330

dosla 330

hoplidice 330

mochloplilcps 404

Cabotia cundajensis 339

rhythmatica 339

Cacofota incrmis 370

Cacographis osteolalis 313

Cactobrosis 406

elongatclla 407

fernaldalis 407

insignalclla 407

longipennella 407

maculifcra 407

Calamophlcps lophophora 343

squalidella 342

California, Two Cottoid fishes from 135

Caligo eurylochus H4
oilcus hyposchcsis 144

Calledcma jocasta , 223

marmorca 223

Callidryas eubule 140, 424

philea 140

trite 424

Callimormus gracilis 155

juventus 155

Callizona aceste 142

Callocardia morrhuana 413

Calloleria tutia 145

Calocea 375

eucraspedica 375

Calonotos tiburtus 162

Calydia bourgaulti 100

homithea 99

metalligera 99

Page.
Calydia norduca lOO

ornata 99

osseata 99

Calyptocome catagompha 234

concoloraria 234

Ignlfer 234

ptyctographa 234

rivTilaria 234

subrubella 234

Cambogia helidarla 232

hulaquina 233

tegularia 233

Campometra laurena 205

meretricia 205

pacifica 205

sublucida 205

surrocta 385

Campsomeris dives 614

trifasciata 614

Camptopleura theramenes 153

tisias 153

Canthypna leontina 537

Caphys bilinca 310

eastelechalis 310

subsordidalis 311

titana 310

Capnodes alcinoo 207

anthea 207

apicata 206

barine 206

chica 206

deois 206

dlstacte 206

flagrans 206

lothos 206

mells 206

modesta 206

mundicola 206

palllfasclens 207

phaedra 206

niflnans 206

sufTiciens 206

tyroe 207

Carcha violalis 302

Carcinoplax dentatus 118

Cardita boroalLs 412

Cardium robustum 413

Carthara surynorta 227

Carystus fantasos 155

Casandria abseuzalis 200

araea 201

flotsama 201

fugax 200

griselda 201

Ulegitima 200

interstitia 200

leucopis 200

metaphaea 200

murora 201

Casbia nicetaria 242

oroanda 242

Castnia atymnius 349

cacica 348

humboldti 349

licus 348

viryi 348
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Page.
> purpurea 299

Cataclysta aclistalis 288
amathystina 290
annulalis 291

argyrolepta 289
auspicatalis 288
autobella 291

bijonalis
, 2S7

brunneodora • 289
cabimalis 289

complicaUIis 289
dialitha 291

di\'ulsalis. 291

glycysal is 288

hamiferalis 287

lolepta 290

mignonalis 290

muUipicta 291

peraital is 289

symphonal is 290

triumphal is 288, 289

unilincalis 290

vacuolata 291

zelota 291
Calarata curviliniclla 37

lapilcUa 3g
lep'sma 35
obnubila 35, 36, 37
occUata 37
pumll is 36
stcnota 35

Cathypna aculcata 539
alTiDis 536

brovis 538, 539

cur\icomis 534, 535, 536

Doxilis 540

hastata 534

homcmanni 543

lofuana 535^ 536

luna 534

nana 535

nitida 534, 535, 536

papuana 534

ungulata 534, 535
Catia pustula 154

ravola 424

Catopyrrlia decrepitaria 242
Catoria tharpoidcs 243

Catomia unipcnnaria 243

Caudell, A. N. Orthoptora of tho Yalc-
Dominican Exi>edition of 1913 491

Cauloxenus 665

stygius 665

Caviria tibialis 222

Cecroptenis nois 152

Celaenorrhinus variegatus 153

Celama sorghiella 248

sylpha 248

Celiptcra gamoti 208

Centris lanipes 131

versicolor 131

Ceratinia cleis 145

leucania 145

megalopolis 145

Cercerls iresinides 522

Cerithiopsis (Cerithiopsis) virginica 421

Ceromaera ardalus.
Page.

tymber
205

Cerura dandon
224

lancea
'

' ^^
laqueata

224
rarata .......'.'.'.' 224

Cestopoda amplectens
602

Chalcidoidca and Apoidca collected by the
Yale-Domini can Expedition of 1913 131

Chalcoeciaemessa
jgj ^82

heochroa ^02
Chalcoelopsis pigrissima 3^4
Chalenata quella

jgj
ustata '

J93
ustatina

^93
Characonia nilotica

200
Charis avius

^^^
gynaea

J47
hermodora

147
Charoblemma opisthomela igg

unilinea igg
Charopinus

552
bicaudatus 656, 701
dabnanni 653, 655
dentatus 654
malleus 654

Chasmophora macrophthalma 119
Chcnevadia huralis 305
Chilara monlea 227
Chimastrum artcnteum 147
Chincoteague Island, Virginia, littoral marine
mollusks of 411

Chione cancellata 413
Chlorinthis pulcherrima 230
Chloropaschia canities 324

Chloropteryx albidata 230

hyperythraria 230

productaria 230

subrufescaria 230
Chorrera 330

idiotes 330

Chrysocestis flmbriaria 239

Cicinnus beta 253

chabaudi 391

lantona 253

solvens 253

Cirphis humidicola 175

inconspicua 175

latiuscula 175

microsticta 176

multilinea 175

seteci 176

strigiiscula 176

unipuncta 176

Citheronia marion 159

mexicana 159

Claphe caramina 222

charax 222

lankesteri 222

maria 222

marna 222

melancholica 222

obtusa 222

sorbina 222

submarginalis 222

vittabunda 222
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Clathiirella jewetti 413

Clavella 666

canaliculata 675

insolita 676

inversa 673

irina 685

laciniata 687

levis 677

macrotrachelus 669

obesa 670

parva 676

perflda 672

pinguis 678

recta 684

robusta 670

sciaenae 670

squamigera 679

strumosa 670

tumida 674

uncinata 591, 666, 680

Clavellisa 693

cordata 697

ovalis 696

spinosa 693, 694

Clavellodes 689

rugosa 689, 690

Clavellopsis 686

fallax 581

laciniata 687

producta 688

robusta 688

sargi 581

Clemensia quinquiferana 171

Cleta faragita 241

minuta 241

Cliniodes mossalis 393

Closteromorpha cupreiplaga 1 82

reniplaga 182

rufifacta 182

Clupeosoma pscudopis 396

sufflexale 396

Cnemodes indignaria 231

Cobalus cannae 154

virbius 154

Cobubatha damozela 380

dreptica 380

euproptopa 380

icria 196

millidice 381

mondana 380

numa 196

orthodoxica 197

paidica 196

paistion 197

periusia 196

pinax 196

quadrifera 196

subterminata 197

tortricopsis 197

Cockerell, T. D. A. Names applied to the

North American bees of the genera Lithur-

gus, Anthidium, and allies 87

Cocytius antaeus medor 155

cluentius 155

Coelioxys abdominalis 133

Coenipeta competrix 205

libitris 205

Page.
Coenipeta lobuligera 204

tanais 205

Coenocharis comifrons 390

Cbenochroa monomacula 348

Cogia calchas 153

nabis 219

Colaenis cillene 423

Julia 141

phaerusa 141

C!olla coelestis 228

Collotheca polyphema 555

Columbella (Anachis) avara 413

(Astyris) lunata 413

Colurella bicuspidata 550

uncinata 551

Comotia 343

torsicomis 343

Concana hoshea 203

Conchj'lodes ovulalis 270

platinalis 270

salamjsalis 270

Cbndylorrhiza vestigialis 281

C!onocephaIus propinquum 493

Conochilus hippocrepis 555

volvox 555

Ctonotambe 313

paralysialis 313

Copepods, North American parasitic, belong-

ing to the Lernaeopodidae 565

Corbula contracta 413

Correbia lycoides 164

Cosmosoma 161

demantria 424

hercyna 161

hercynacula 161

melanotela 161

rcmota 161

semifulva 161

Cosmothyris 391

margaretta 391

arpi 349

infantilis 350

23

basirosella 24, 42

Cosymbia albocostaliata 379

Coxina hadenoides 208

Crabs, new genera and species of American

Brachyrhynchous 117

Crabs of the families Grapsidae and Ocypo-

didae, new species of 69

Craftsia 304

vaetta 304

Crambophilia majorcula 220

minorcula 220

Crambus agnesielia 316

autotoxellus 401

expansellus 316

fissiradiellus 315

intangcns 316

mc-rctricella 315

retusellus 316

tactellus 315

tenuistrigatus 315

Crassatella (Eriphyla) lunulata 412

Crawford, J. C. Hymenoptera, superfamilies

Apoidea and Chalcidoidea, of the Yale-

Dominican Expedition of 1913 131
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Crepldula convexa 421

fornicata 421

plana 421

Cricetus (Onychomys) leucogaster 451

torridus 456

Crinodes ritsemae 224

striolata 224

Crocidolomia palindialis 278

Crocidophora zinghalis 278

Cromarcha 398

polybata 398

Cropia dimorpha 176

Cryptolechia analis 30

chorrera 29,30

crossota 28

epidesma 49

fervida 28

igiucolor 27

illuminella 28

incensatella 28

marcella 29

miniata 28

notella 30

straminella 27

sulphurea 28

tunicata 29

Cryptoptilum antillai'um 494

Crj'ptoses eholoepi 314

Culladia belliferens 401

eucosmella 316

Cyclomia fulvimacula 242

ocellata 242

strigifera 242

Cyclopalpia monotonalis 312

Cydosia submutata 425

Cylichnella biplicata 413

Cynaeda bidentalis 392

Cyrtograpsus altimanus 121

angulatus 121

Cyrtoplax spinideutata 118, 119

Cyrtoxipha imitator 495

Cytherea convexa 413

Dagassa croceiceps 207

curvilinea 207

Dalaca assa 350

Danais berenice 144

gilippus 144

plexippus 144, 423

Dannemora quadripuncta 338

Dasychira? perspicUla 62

Dasymutilla, species 514

Dasypyga querna 331

Decantha borkliausenii 31

minuta 31

Deinopygia caudata 238

conifer 237

falcipennis 237

gospera 238

rectifaciens 237

triangulata 237

Delphyre cumulosa 163

elachia 163

hebes 163

Deopteryx 306

hypenetes 307

Deptalia insularia 234

Dcsarma longipes 76

34843°—Proc.N.M.vol.47—14 47

Page.
Desmia aclistalis 261

bajulalis 260
geminalis 260
notalis 260
parastigma 261
phaiorrhoea 261
tages 260
tetratocera 260

Deuterolia 402
nipis 402

Diamuna falcata 175
Diarhabdosia coroides I68
Diartlira monostyla 550
Diaschiza auriculata 528

caeca 528

forflcata 528

gibba 528

gracilis 528

lacinulata 528

Diasemia particolor 394

ramburialis 280
Diastema argUlophora 194

tigris 194

Diastema varium 420

virginica 419

Diathrausta nerinalis, form Angustella 285

Diatraea gaga 319

lineolata 319

saccharalis 319

solipsa 319

Dicentria ccrriben 387

clammenhoa 387

Dichocrocis sabatalis 273

Dichogama bergLi 270

smithii 270

Dichomeris arotrosema is

cornuta 20

costalis 18

excavata 18

exteriorella 23

ligulella 17

lumiaosa 19

perceptella 19

stellatella 20

tristicta 17

Dichorda obliquata 229

Dichiomatopodia cervina 231

Dicrauophorus forcipatus 528

Didonis biblis 423

Didugua argentilinea 224

Difundella 327

corynophora 327

Diglena felis 529

forcipata 528

grandis 528

Dinia aeagrus 161

Dinocharis collinsii 551

tetractis 551

Diorhina periander 146

Diplax trigona 532

Dipleuclilanis propatula 533

Dircerma euchytma 145

Dirphia agis 157

eumedide 157

hircia 157

speciosa 157

Dismidila atoca 313

Dismorphia discrepans 140
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Page
Dissotrocha macrostjia 556

Distyla aculeata 539, 540

flexUis 538, 540, 541

gisscnsis 534

lipara 538

ludwigii 537

ploenensis 636

Dithadama angulata 232

delila 232

Diurella brachyura 552

dixon-nuttalli 553

stylata 652

tenuior 653

tigris 552

voluta 552

weberi 552

Divaricella quadrisulcata 412

Dixauaene lepidocaena 172

Dochephora fumosa 228

Donax variabilis 413

Doratoperas atrosparsellus 320

Dotilla myctiroides 84

profuga 84

sigillorum 69, 83

wichmanni 84

Doxa sodalis 27

Virginia 27

Draconia rusina 254

Draconipteris gigantea 159

mirabilis 159

Drepanodes drepanula 241

Drescoma 328

cinilixa 328

cyrdipsa 328

drucella 328

Drobeta brephus 195

Drugera morona 224

Dryadopsis adjunctaria 230

pulveraria 230

Duglena felis 529

Dyar, Harrison G. Descriptions of new spe-

cies and genera of lepi-

doptera from Mexico. .

.

365

Lepidoptera of the Yale-

Dominican Expedition

ofl913 423

Report on the lepidop-

tera of the Smithsonian

Biological Survey of the

Panama Canal Zone. .

.

139

The Noctuid moths of the

genera Palindia and
Dyomyx 95

Dycladia mamha 162

Dymba 185

coryphata 186

Dyomyx and Palindia, Noctuid moths of the

genera 95

albistriga 114

ancea 116

cimolia 116

consequens 114, 211,3.85

egista 114, 211

egistoides 115

fumata 107,114

guenei 115

Page.
Dyomyx herberta 115

inferior 114,211

janus 115

jonesi 116

juno 116

lineata 114, 115

megalops 115

merricki 95, 114

obliquata 116

ocala 115

ora 116, 211, 384

pave 116

placida 116

volcanica 116

zates 116

Dyops telmela 2H
Dysdaemonia tamerlan 157

Dysodea aiigulisola 254

thyridina 254

Dysodia remie 254

Dyspteris amata 228

trifilaria 228

Eacles magniflca 159

Eantis tliraso 153

Ecpanthcria eridanus 424

laeta 174

Edia belialis 392

bidentalis 392

extralinea 392

helianthiales 392

microstagma 392

Edulica compedella 339

Egchiretes nomimus 202

Elasmopalpus liguosellus 333

rubedinellus 333

Elymiotis pm-purasccns 224

Emesis fastidiosa 148

Enceutrum felis 529

Endommasis nigritella 338

Enophrys bison 135

claviger 135, 136

taurinus 135, 136

Ensis minor 413

Entomoda salmonea 607

Entrephia levinia 262

Enyo japix 156

Eobrena melopoalis 298

Eois quadi-irub£ta 233

russeuria 233

Ephostia animosella 345

cautella 345

colorella 345

divergens 345

elutella 345

nouparilella 345

Ephestiodes noniella 345

plorella 344

Ephialtias pseudena 244

Ephyrodes bipunctata 207

Epibrachiella 715

impudica 715

Epicalia nyctimus 142

Epicallima taboga 33

Epilampra cribro.ia 491

Epimccis fraternaria 243

subalbida 243
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Epiperola albimarginata 250

Epistor lugubris 156

ocypete 156

Episyron poms 516

Epithomia callipero 145

Epitoniiun lincata 414

multiatriata 414

sayara 414

virginicum 414

EragLsa garleppi 224

Erastria tilora 195

Erastriodes emargiiiala 194

Erebus orora 203

Erccta ornatalis 262

vittata 262

Eresia clara 141

drjTiitis 141

ofella 141

Erinnyis alope 155

eUo 156

oenotras 156

Eriopus floridensis 177

Eriopyga borthorodes 372

diplopis 372

eccarsia 371

monopis 371

stictipenna 371

vesquesa 424

xera 372

Eriscepsis lenaeus 163

Eritarbes guttata 1

otiosa 1

Erupa evanidella 320

incoloralis 320

Erycina inca 146

Eryphanis automedon 144

Escandia 297

fimbrialis 297

Ethmia aurlfluella 33

cjT)raeella 34

deUlella 34

elutella 35

festiva 33

terpnota 35

ungulatella 34

Eubagis pieridoides 142

postverta 142

salpensa 142

Eublemma cinnamomca 190

minima 198

Eubrachiella 716

antarctica 717

Eucereon hyalinum 164

latifasciata 164

rogersi 164

Euchlanis dilatata 532

oropha 532

plicata 532

triquetra 5,'!2, 533

Euclea baranda 249

buscki 249

norba 249

trichathdota 249

Encratoplax spinidentata 119

Eucratopsis macrophtiialma 119

Eudamus asiae 152

catillus 152

Page.
Eudamus dorantes 152

doryssus 152

eurycles 152

proteus 152

Santiago 424

simplicius 152

Eudryas sauctae-johannis 184

Eueides aliphera 146

zorcaon 146

Eulepidotis addcns 103, 425

affinis 107, 210

alabastaria 211

alabastraria no
albata no
anna 103

argentilinea 104

argyritis 109

atalanta 106

austrina 103

bourgaulti 100,209

Candida 109

caudata ill

chloris 104

coeruleilinea 103,210

corinna 101

croceipars 105

crocoptcra 101

deleeta 106

dctracta 110

dives 100

dominicata 95, 108

electa 109, 210

emilia 100

erina 106

ezra 106, 2lo

folium 104

100

108

geminata 108

glaucopasa 105, 384

guttata 110,210

hebe 106

hemileuca Ill

hemithea 99, 209

hermura Ill

holoclera 105

illyiaria 104

ilyrias 104

julianata 107

juncida 107, 210

junetta 1 00, 209

mabis 114

magica 100

metalligera 99,209

metamorpha 109

micca 95, 1 1

2

mlcroleuca Ill

modestula Ill

mustela 103, 210

niceaea 109

norduca 100, 209

ornata 99,111

osseata 99

ouocco 110

perducens 107

perlata 210
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Page.

Eulepidotis persimilis 108

prismatica 101

pulchella Ill

rectimargo 109, 210

reducens 104

regalis 102

reticulata 103

sabina 103

santarema 109

schedoglauca 105

selecta 102

serpentifera 106

Stella 101

stigmastieta 105,383

striaepuncta 107

suppura 109, 383

suzetta 101

sylpha 105,384

teligera ;. 109

testaeciceps 110, 211

transcendens 102

vincentiata Ill

viridissima 104

Eumacrodcs (Euacidalia) orbelia 232

Eumenes santa-anna 514

Eimica modesta 142

Euparolia nipimidalis 402

Eupleura caudata 414

Euprosterna elaeasa 250

Euptoieta liegesia 141

Euptychia camerta 143

confusa U3
ebusa 1-53

libye 143

marisea 143

moUina 143

ocirrhoe 1 !3

phares 143

suivalens 365

Euroto lyde 154

micythus 154

Eurrhyparodcs lydanus 261

sculdus 261

splendeiis 261

Eurybia haliinede 1 16

Ij'cisca 146

unxia H6
Eurychelus monilifer 126

Eurythemia coquilla 339

vestUla 339

Eurythmasis 338

ignifatua 338

Eurythmia coca 339

mossa 340

uncta 340

Eurylhmidia ignidorsella 338

Eusarca subfasciata 241

Euschirropterus poeyi pulvrrosa 175

Eustrotia eatilina 195

inveterata 381

pulmona 195

Eutelia abscondens 199

apithana 382

auratri:v 199

Eutychide midia 154

phaetusa 154

Euxoa agiestis 175

Page.
Euzophcra climosa 335

conquistador 335

gigantella 407

glomis 335

mabes 334

pongipennella 407

rinmea 335

tintUla 334

Exomalopsis similis 131

Eyiima oleacea 414

Filinia longiseta 554

Fishes, two Cottoid, from Monterey Bay, Cal-

ifornia 135

Fissurclla alternata 421

Floscularia ringens 554

Focilla gucrini 206

inconstans 206

Fortinea 3

auriciliella 3

Frierson, L. S. A new pearly freshwater mus-
sel of the genus Hyria from Brazd 363

Fruva vinculis 382

Fulgur carica 413

Fundella ahemora 403

pellucens 327

Galanda funcrea 218

Galasa belliculalis 307

caustalis 3C9

dilirialis 309

dubitalis 309

fervidalis 307

lophopalis 307

hitealis 308

monitoralis 307

pallidalis 308

relativalis 308

strenualis 308

stygialis 308

subpallidalis 307

unlfactalis 397

Galepha azcta 205

Galtica 6

venosa

Gamelia irmina 157

nausicaa 157

Gardenia maguifica 175

Garter-snake, Thamnophis ordinoides, the

variations exhibited by, inhabiting the

Sausalito Peninsula, California 351

Gaudealor paidicus 166

Gazena catamelas 242

Gckasimus gibbosus 127

Gelechia geniatella 13

palpigera 10

paraplutella 13

Gelenipsa psychodidarum 192

Genopaschia 324

protomis 324

Genusa vicina 242

Gephyra costinotata 297

pomponius 297

Gephyrclla 299

parsimonalis 299

Geridixis minx 170, 171

Giant Hornbill (Rhinoplax vigil), a peculiar-

ity in the growth of the tail feathers of the.

.

497

Gilbert, Charles H. Two Cottoid fishes from

Monterey Bay, California 135
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Givira juturna 349
Glossopaschia 326

caenoses 326
Glyphipteryx bergstraesserella 61

plenella 61
Glyphodes adornatalis 277

amoestalis 277

arguata 277

ausonia 277

buscki 277

cumalis 277

elegans 426

hyalinata 426

inflmalis 277

jainjsalis 277

latilimbalis 276

lucidalis 277

nitidalis 276

plumbidorsalis 277

sibillalis 277

Goniacidalia balmata 237

fuiciferata 237

Gonioterma burmanniana 51

cora 53

gerda 52

impressella 51

minna 52

Gonitis edetrix 209

Goniurus coelus 152

talus 152

Gonodes cimeata 178

densissima 178

Gonodonta elaborans 425

giualdus 203

immacula 203

pyrgo 203

Gonopionea aschanalis 281

Gorgora morga 377, 378

Graepcria costalis 194

Grapsidae and Ocypodidae, new species of

crabs of the families 09

Gryllodes rufipes 495

Guatemala, vespoid and sphecoid hymenop-
tera from 513

Gynaecia dirce 142

Haemalea cniorata 235

macoaria 235

macouma 235

pullida 234

straminea 235

terminata 234

Halesa aenitusalis 241

Halictus auratus 133

punctifrons 133

species 133

Halisdota catenulata 173

rhomboidea 173

Hamadera aurca 23

Hamearis domina 148

erostratus 148

Hammaptera columbaria 228

minnipenna 228

Harmaclona cossidella 63

Harnocha , 337

velessa 337, 338

Page.
Harnochina 34Q

roctilinea 340
Barring, Ilarry K. Report on Rotatoria from
Panama with descriptions of new species .

.

525
Hedyle heliconaria 243
Heliconius albucilla 145

charithonia 146

cliioneus 140

Claudia 145

erato 145

ismenius 145

jucundus 145

toagdalena 146

melpomene 145

petiveranus 146

zuleika 146

Heliocontia apicella 193

lepus concordcns 193

perstructana 198

Heliopetes alana 154

arsalite 153

Heliiu-a banoca i64

Hemerophila contrariana 55,56

laciniosella 55

meratella 55
Hemiceras clarki 226

corema 227

deornata 227

evanescens 227

flavescens 226

indistans 227

oleagina 226

plana 226

rufescens 227

vecina 226

Hemipecten niveogrisea 349

Hemiptilonota rudimentaria 234

Henderson, John B. , and Paul Bartsch. Lit-

toral marine mollusks of Chincoteague

Island, Virginia 411

Hepialus momus 350

Herdonia brLxifacies. .
."

256

Herminiodes atrisignata 216

concatenalis 216

insula 216

latris 217

longistriata 217

Herse cingulata 155

Hesperia notata 154

syrichtus 154

Hesperomys (Onychomys) leucogaster 427

torridus 427,456

torridus 456

Heterephyra cuneifera 231

iUimitata 231

naltona 231

semibrunnea 231

Heterocampa laeca 225

lopodites 225

notabilis 225

punctata 225

tuna 225

viridescens 225

Heterochroma postalbida 424

Hileithia deeostalis 265, 267
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Page.
Hollister, N. A systematic account of Iho

grasshopper mice 427

Homalopalpia 332

dalera 332

euthales 403

Homoeocera stictosoma 161

Homoeosoma mucidella 342

rausiosum 342

soraella 328

Homona aquila 53

eolTearia 53

consobrina 54

patulana 55

sebasta 54

Homoncocnemis psaphidoides 374

Homophysa calla 256

cymalis 256 , 257, 296

invisalis 256

moribundalis 257,296

oriola 256

polycyma 250

sequistrialis 257

Ilomophysodes 296

morbidalis 296

Homopyralis elongata 214

nireus 214

praeustalis 214

Viridis 214

Honora ciiierella 407

Hopothia histigma 220

Ilositea bicincta 314

Ilyalarctia tepica 369

Hyalosticta obliqualis 309

Ilyalothyrus neleus 153

Hyalurga subnormalis 174

Ilyblaea puera 203

Ilydata caducata 230

Ilydraenomia orcinus 153

Ilydroeciodes rectilinea 372

Hylephila phj-laeus 154, 424

Ilylesia cressida 158

invidiosa 158

schausi 157

sp. A 158

sp.B 158

sp.C 158

Hymenoptera from Guatemala, vespoid and
sphecoid 513

Hymenoptera, superfamilies Apoidea and
Chalcidoidea, of the Yale-Dominican Ex-
pedition of 1913 131

Hypareva pogonoda I(i4

Ilypena leuctra 219

pacifica 219

Ilypenopsis macula 178

Ilypermescinia lambella 341

Hyperparachma rhodalis 302

Hypocala andremona 204

Hypocharis 162

clusia 162

Hypocosmia bimaculalis 301

rectilincalis 301

HJijogramma damoua 207

Hypoleria libera 145

HjT)sipyla cnabella 405

muriscis 330

Page.
Ilypudaeus leucogaster 427,430, 437

Hyria, a new pearly frcsh-w ater mussel of the

genus, from Brazil 363

amazonia 3(i3

corrugata 3C3

croceimarginata 234

flexUinca 233

gavisata 233

gemma 233

helleria 233

humilis 353

paulesca 233

rosinaria 2.33

rubidentata 233

Hyssia degenerans 373

plenipotentia 373

Ichneumonoidea, results of the Yale-Peru-
vian Expedition of 1911. Addendum to tlie

hymenoptera 36I

Idaea asopiata 231

costifera 232

impropriata 2.32

lanceolescens 232

ossularia 231

subquadrata 231

Idalus hippia 173

lesta cancellalis 320

Illatila 334

gurbyris 334

mice leuconotum 167

minuta 168

opulenta 168

Isanthrene crabroniformis 160

Iscadia leena 202

Ischnopteris rastellaria 242

Ischnurges chromophila 394

Isogona aeolia 206

natatrix 2O6

Ithonia exponens 205

Jocara noctuina 324

subcurvalis 324

Jonaca compulsana 56

olivacea 57

Josia fulvia 244

Junonia coenia 142, 423

Keratella coclilearis 531

quadrata 532

stipitata 531, 532

Labiosa (Raeta) canaliculata 413

Laovicardium mortoni 413

Langsdorfia franckii 349

Laphygma frugiperda 177

Larandus marmoratus 495

Latebraria amphipyroides 204

Lauron sora 174

Lecane aeganoa 542, 544

amorpha 544, 560

arcula 539, 540, 561

compta 540,561

crcpida 533, 534, 501

curvicornis 534, 536, 561

dorj'ssa 542,543

elegans 544

ercodes 537

flexil is 538, 539, 560

liornemanni 543
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Page.
Lecane leontiua 536

ludwigii 537, 538

luna 534

marshi 537, 538

nana 536, 541, 561

ohioensis 538

papuna 534

ploenensis 536

pusilla 541, 561

sibina 534, 535

stokesii 638

tenuiseta 543,560

ungulata 534, 535

Leda acuta 412

Lemonias cilissa 148

leucianus 148

pelarge 148

Lentagena audaria 3 19

Lepadella cyrtopus 550

imbricata 549

patella 549

solidus 549

triptera 549

Lepasta mixta 224

Lepidodcs llmbulata 205

I>epidogma violesceus 323

Lepidomys bilinealis 301

irrenosa 300

lineosa 300

platybathyralis 301

viridans 301

Lepidoptera, new species and genera of, from

Mexico 365

Lepidoptera of the Panama Canal Zone, col-

lected under the auspices of the Smithsonian

Biological Survey 139

Lepidoptera of the Yale-Dominican Expe-

dition of 1913 423

Leptidule antithesis 228

Leptocteuisla dubia 218

sp 218

Lerema accius 155

Lernaea dalmanni 655

elongata 637

salmonea 596, 604

uncinata 667, 680

Lernaeomyzon uncinata 680

Leraaeopoda 631

beani 615

bicaudata 632, 656

bieauliculata 612

bidiscalis 635

brongniartii 631, 634

carpionis 60

clavigera 613, 632

cluthae 632, 653

coregoni 623, 632

coregonorum 632

cyprinacea 633

dalmanni 633,655

edwardsii 609, 633

elongata 637

extensa 632

faleulata 613

fontinalis 609, 610, 633

frontalis 633

Page.
L«rnaeopoda galei 618, 633, 635

gibber 615

inermis 614

lampri 633

longibrachia 633

musteli 633, 635

obesa 633

salmonea 607, 609

scyllii 633, 635

sebastis 633

similis 634

siscowet 608

spinacis 634

stellata 634

thymalli 613, 632

Lernaeopodidae, North American parasitic

copepods belonging to the, with a revision

of the entire family 585

Lemaeopodina 639

cluthae 639

longibrachia 641

relata 639, 641

Lerodea tripunctata 154

Lctis herculia 204

hercyna 204

magna 204

my cerina 203, 425

tiasa 204

Lucinodes dissolvens 278

elegantalis 278

var prophetica 278

Leucochroma analytica 263

columbiensis 262

corope 202

eupharamacis 263

euphthinylla 262

Leucosigma reletiva 181

uncifera 181

Leucothyris paula 145

Leuculodes dianaria 3S9

Leiu-ophyllum luridum 493

Lichenochrus fulvicosta 493

Lignyostola lacydus 153

Ligonia exquisitata 232

Limnias ceratophylli 554

Lineodes fontella 284

mesodonta 284

monetalis 284

\Tilnifica 284

Liopasia maculifimbria 394

simplicissimalis 280

Lipatia crotolariella 10

Lipocosma consortalis 259

Ulosalis 392

parcipunctalis 258

punctissimalis 258

teliferalis 258

Lipomelia divaricata 233

Lirimiris truncata 224

Lithacodia merta 195

Lithurgus, names applied to bees of the genus 87

Littorina irrorata 421

Lonomia cynira 159

Lophosema purpurascens 200

Loxophlebia leucothemia 160

Luperina cuppes 374
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Page.

Lutosa cubensis 494

Lycaena hanno 152, 423

Lycaugesia calochroia 187

epistigma 187

fuscicosta 187

gratiiicula 188,189

hemipennis 189

homogiamma 187

hypozonata 187, 188

infantilis 187

melasoma 187

microzale 187

monostella 189

perpiirpura 188

postnigrescens 188

pseudura 188

semiblanda 189

semiclara 187

stigmaleuca 188

teneralis 188

Lycomorphodes geniflcans 169

sordida 166

Lycophotia infecta 175, 424

rodea 1"^

Lycorea eleobaea I'l^

Lygropia alitemeralis 275

cliromalis 275

cosmia 275

erythrobatliram 276

fuscicostalis 275

imparalis 276

leialis 275

lelex 275

murinalis 276

obriausalis 275

unicoloralis. 275

Lyonsia hyalina 413

Lysana plusiana ' 224

Macalla niveomfa 323

thjTsisalis 323

Machlotica atractias 61

chrysodeta 61

Macrochaetus collinsii 551

Macrocnerae auripes 162

chrysotarsia 162

indistiucta 162

laconia 162

lades 162

cabimensis 162

Macrophthalmus brevis 83

grandidierii 83

sandakani 69.82

sulcatus S3

Macrotheca poecilostigma ' 315

Maerodes colombalis 218

Malocampa matralis 225

trepsora 388

Mangilia cerinea 413

species /'. 413

Mania empedoeles 244

lunus 244

Mantruda ctiironomus 223

erratica 223

Mapeta omphephora 402

Marasmia coclirasalis 263

floridalis 265

Page.
Marglnella apicina borealis 413

Marthula ru lescens 223

Maruca testualis 279

Maschane erratipennis 225

Mossala imitans 205

Masseplia liipa 257

Mastigophoras lysizona 218

Mazaezia relata 204

Mechanitis isthmia 145

macriaus 145

Medava diminuta 202

Megachile binotata 133

elongata 132

flavitarsata 132

multidens 132

Megaciiy ta priassalis 218

Megalopyge albicollis 251

costarieeusis 251

lanata 251

muUicollis 251

Megalotrocha spiuosa 555

Megarttiria peterseni 328

Megasis punctella 404

Megastes graadalis 278

Megistias cerdo 155

Melanchroia cephise 425

Melanella oleacea 414

Melese asaua 173

incerta 173

laodamia ' 173

Melicerta ringens 554

Melina hirtipalpis 218

Melinoea idae 144

Melipona variegatipes 131

Melipotis contorta 425

januaris 204

Melissa imperialis 132

Melissodes cajennensis 132

insularis 132

mfodentata 132

Melitara fernaldalis 407

Menopsimus crambiformis 178

Mescinia berosa 341

mosces 341

tiiloses 341

Mesene rubella 147

Mesocondyla concordalis 269

tarsibarbalis 270

Mesoscia eriophora 251

Mesosemia 146

asa 147

molina 147

telegone 146

Mesothen pyrrha 160

Metacharis victrLx 148

Metalectra coutacta 214

contactoides 214

didyma 215

diversata 216

moehtheros 215

monopais 214

paralappa 215

praecisalis 214

pimetilinea 214

tristigma 215

Metamorjiha dido 141
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Page.

Metanema anopsiaria 240

Metiscus atheas 155

Metopidia emarginata 549

solidus 549

Metraga colle 249

costilinea 391

emilia 249

perplexa 249

rubicolor 249

Mexico, new species and genera of lepidoptera

from 365

Miantonota carbina 230

Mice, grasshopper, a systematic account of. .

.

427

Micrathetis dacula 1"9

tecnion 179

triplex 179

Microbembex tarsalis 516

Microblemma discipimcta 191, 192

ulopus 191

Mlcrocentrum divisum 493

Microlepidoptera from Panama, new genera

and species of 1

Micromescinia pygmaea 347

Microphaea nyctichroa 195

Microphestia 346

animalcula 346

Microphycita conops 346

titillella 346

Microrape minuta 250

Midila carneia 313

halia 314

Mildrixia 405

constitutionella - 405

Mimallo amilia 253

Miselia centroohlora 371

Mnasithius simplicissimus 155

Moerbes 337

dryopella 337

Molippa sabina 157

Molluslcs, littoral marine, of Chincoteague

Island , Virginia 411

Monodes agrotina 180

agyra 179

barbarossa 179

commacosta 180

deltoides 179

devara 179

trolia.

hyposcota. .

,

ipsidomo. . .

,

langia

lithotela....

micromma.

niveiplaga

perigeana

Monommata longiseta

orbis

Monostyla bifurca 649,

bulla

closterocerca 54'

cornuta 544

crenata

decipiens 548,

Page.

Monostyla furcata 548, 561

hamata 548

lunaris 544, 545, 546

monostyla 5G0

obtusa 548

pyriformis 547, 561

quadridentata 547

robusta 544, 545

rugosa 548, 501

truncata 547, 548

virga 544, 546, 561

Moodna supplicclla , .

.

342

Moodnopsis decipiens 408

Morpho amathonte 144

peleidcs 144

Moths, Noctiiid, of the genera Palindia and

Dyomyx 95

Mugil cnrema 662

liza 662

Mulelocha agna 216

bilunulalis 216

calligramma 216

celita 216

subnigra 216

Mulinia lateralis 413

Mulona phelina 167

Murgisea diplommatalis 312

Mus missouriensis 438

missuriensis 438

Musotima narcissusalis 257

Mussel, new pearly freshwater, from Brazil.

.

363

Mya arenaria 413

Mychonia excisa 240

Myelois decolor 326

euzopherella 326

flavicans 333

pombra 326

solitella 404

transitella 326, 404

venipars 404

Myers, P. R., Results of the Yale-Peruvian

Expedition of 1911. Addendum to the

hymenoptera Ichneumonoidea 361

Myolisa 399

chattinis 399

Myscelus perissodora 366

Mysoria venezaelaea 152

Mytilina trigona 532

ventralis 532

Mytilus edulis 412

Nacoleia acutangulalis 271

brunnescens 271

canacealis 271

craftsialis 271

dorisalis 271

indicata 271

marginalis 271

nannalis 271

pelealis 272

persinualis 272

schistesemalis 273

stenialis 273

stygialis 272

veritalis 272

xanthialis 272

xanthodysana 272
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Page.

Naobranchia 657

cygniformis 658, 663

lizae 660

occidentalis 663

Napata leucotelus 162

Naprepa cyllota 226

flexifera 226

Natada salta 250

Natica pusilla 421

Navarcostes limnatis 226

Navasota myriolecta 347

NavTira lobata 311

Nedusia placidaria 244

Negathia comptata 230

Nematocampa reticulata 240

Neoconoceplialus gu ttatus 493

Neomanobia 373

thyodes 373

Neostericha thetis 234

Nepheloleuca atomaria 425

Neritos cotes 174

Neurophyseta mellograpta 257

Nezula grisea 173

Nica canthara 142

Nocloa ezeha 374

Nocula proxima 412

Nodozana albula 168

picturata 168

thricophora 168

Nola aeschyntela 246

apera 247

artata 247

brunneifera 246

chauna 246

contorta 248

flavescens 248

habrophyes 248

nephelepasa 246

nimbimargo 247

prothyma 247

quiiitessa 247

zeteci 247

Noorda esmeralda 281

Norape pura 2,50

xantholopha 251

Noropsis hieroglyphica 205

Noteus militaris macracantlnis 530

quadricornis 531

Notholea longispina 532

Notogonidoa sternalis 519

Notommata aurata '527

Cerberus 527

copeus 527

pseudocerberus 527

torulosa 527

Nudur 368

fractivittarum 106,308

Nymphidium adelphinum 148

ascolui 148

lamis 148.

mantus 148

molpe 148

Nymphula hermeasalis 280

Nysson (Brachystegus) guatcmalensis 519

Nystalea lophoeera 223

nvseus 223

Page.
Obrotis ocellata 201

Ochlodes samenta 307

Ochrodota pronapides 173

Ocoba 311

melanophila 311

Ocypodidae and Grapsidae, new spocies of

crabs of the families 09

Odostomia (Chrysallida), species 418

toyatani 417

(Evalea) pocahontasae 418

virginica 418

(Mcnestho) impressa 418

Odozana Icucota 172

sixola 167

Oecistes pectinifer 555

umbella 555

Ogdoconta puJ vilinca 181

Oiketicus kirbyi 254

Olceclostera amoria 227

Oligostigma clectrale 295

moUitalis 295

profusalls 294

purifactalis 295

semimarginale 295

tigrinale 295

Olyssa dares 205

Ommatochila mundula 208

Ommatospila narcaeiisalis 279

Onophas columbaria 154

Onychomys arctieeps 439

brevieaudus 439

leucogaster 434 , 454

albescens 450

arctieeps 439,410

breviauritus 453

brevieaudus 441,443

fuliginosus 447

fuscogriseus 443

leucogaster 434, 436

longipes 451

melanophrj's 444

missouriensis 438

rudiosae 448

var. torridus 456

longicauda 463

longicaudus tylarcnsis 466

longipes 451

macrotis 469

melanophrys palloscens 444

pulchcr 461

ramona 468

rudiosae 448

torridus 454, 456

arcnieola 456

canus 471

Claras 465

longicaudus 463

macrotis 469

perpallidus 456

puleher 461

ramona 468

suirufTis 472

torridus 456

tularensis 466, 471

yakiensis 470

yakiensis 470
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Ooppila rosipara 230

Ophisma ablunaris 204

diatonica 204

pritanis 204

Ophthalmophora phrynearia 23S

Opisthoxia molpodia 238

nitidiscjuama 23S

Oraesia excitans 203

Orocharis gryllodes 495

saiilcyi 495

species 495

Orphulnella punctata 493

Orsa flava 207

Orsiphanes cassiae 144

invirae 144

Ortholeucia albiluna 193

O'-thonopias triacis 137

Orthoptera of the Yale-Dominican Expedi-

tion 011913 491

Oniza albocostaliata 379

costalis 379

leucof,'rapsis 1S9

Oryctometopia clevelandella 331

fossulatella 331

Ostrea virginica 412

Otacustesis pericopidis 147

Oxydia sixola 241

traascetidens 241

Oxynthes coruscLs 154

Oxytenis honesta 159

Ozarba bascura 190

catilina 195

choruba 3S1

hemitecta 196

opiora 195

semipotentia 3S1

tilora 195

Paches subalbatus 153

PachyUa dirceta 156

flcus 156

resumens 156

Pachyodynerns nasidens 514

Pachyplastis apicalis 223

Pachyzancla aegrotalis 2S0

bipunctalis 280

distincta 280

phaeopteralis 2S0

xanthometa 280

Paectes eanofusa 199

fuscescens 199

panballa 199

phloisma 199

Pagj'da aponianalis 281

traducalis 262

Palaeozana mlda 167

Palindia and Dyoinyx, Noctuid moths of the

genera 95

addens 103

alBnis 107

aglaura 107

110

110

albistriga lH
albula 110

argentilinea 10^

atalanta 106

Page.
Palindia Candida 109

caudata 1 1

1

chloris 104

cocruleilinea 103

corineta 103

corinna loi

delecta 106

detracta no
deva 103

dewitzii io3

diana 103

dives 100

dominicata los

egala 107

emilia lOO

evadens m
ezra 106

folium 104

forinosa loO

fiimata 114

geminata 108

guttata 110

hebe 106

hermura 111

ilyrias 104

inferior lU
juncida 107

julianata 107

var. aglaura 107

juncida 107

lucia 103

mabis 107, 1 14

magdalcnsis 110

merricki 114

micca 112

modestula Ill

mustela 103

nicaea 109

var. obscura 107

ornata ill

persimilis 108

primulina 112

pulchella HI
punetangulata 110

rectimargo 109

reflexa 112

regina 108

reticulata 103

sabina 103

santarema 109

scita 113

serpentifera 106

spectabilis 110

Stella 101

striaepuncta 107

striata 112

striataria 112

teligera 109

testaceiceps 110

thecloides 107

variabilis 107

vincentiata Ill

viridissima 104

vivida 109

Palthis incuriosa 219

submarginata 219
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Pamea rumina 253

Pammeris euriopis 235

Panama Canal Zone, lepidoptera of the, col-

lected under the auspices of the Smithso-

nian Biological Survey 139

Panama, new genera and species of microlepi-

doptera from 1

Panama, Rotatoria from, with descriptions of

new species 525

Panula inconstans 425

Papilio crithalion 139

ilus 139

polydamas 139

dominicus 424

thoas neacles 139

xantieles 139

Parabrachiella 713

rostrata 713

Paracarystus hypargyra 155

Parachabora abydas .' 206

Parachartergus apicalis 513

Parachma fervidalis 305

meterythra 305

tarachodes 306

Paracraga cyclophera 253

Paragonia tasmia 241

Paraides ocrinus 154

Paramliia 292

glenealis 292

gnomosynalis 292

Parangitia centrochalca 379

circumcincta 192

mosaica 378

subrufescens 192

Faranympha toxea 207

Paraprepia fuscilingua 168

Paraspistis ioloncha 10

palpigera 10

Parastega chionostigma 17

curvatella 16

niveisignella 16

trichella 16

Parathyris perspicilla 62

Paratrytone aphractoia 366

Parevia pamelli 173

Paridneaholophaelis 112,303

monoflexa 303

Passelgis 312

xanthothricalis '. 313

Patalene hamulata 211

Patissa parvipunctalis 314

Pavolechia argentea 21

Pecten gibbus iiradians 412

Pectinigera violodis 347

Pedal ia mira 554

Pedalion mira 554

Pedinaspis (Pedinaspis) margaretella 514

Pelasgis geromalis 312

Peleopoda imperiella 26

lobitarsis 26

Pellicia thyestes 153

Pentobosa xylinoides 224

Peosina numeria 204

Pepsis auranticomis 514

Pergana polygonaria 242

Periclina transmigrata 426

Periclinia triatrapata 425

Page.
Pericopls angulosa irenides 174

marginalis 174

Peridromia ferentina 142

feronia 142

Perigea albida 177

albigera 177

cupentia 177

1 ineata 177

miraica 177

sutor 177

Perimcde annulata 2

particomella 2

Perimeles remus 154

Perola villosipcs 250

Perophthalma tencra 147

Petricola pholadiformis 413

Phacoides aurantia 412

Phaeochlaena tendinosa 244

Phalaena Bombyx ilyrias 104

perspicilla 62

citri 251

( leometer striataria 112

julianata 107

vincentiata Ill

ilyria 104

Noctua ancea 116

corinna 101

Pharga absorptalis 216

andaca 216

Phedosia turbida 223

Pheia stratiotes 160

utica 160

Philodina macrostyla 556

Phlyctaenodes autocratoralis 281

bifidalis 281

bifllalis 280

helvialis 281

phrixalis 395

Phobolosia grandimacula 181

mydronotum 181

Phoebis agarithe 140

argante 140

Phoenicoprocta 160

paucipuncta 161

Pholas (Barnea) costatus 413

Pholisora simodora 367

Pholus eacus 156

licaon 156

vitis 156

Phrigionis dives 100

Plirudocentra pupillata 229

Phryganodes albirenalis 270

clementalis 270

humeralis 270

insolutalis 270

mart>Talis 270

milvalis 270

originalis 270

prolongalis 270, 426

simialis 270

varialis 270

Phrygionis metalligera 99

pallicosta 238

quadrilineata 101

regalis 102

setosa 100

Phuphena tura 177
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I'hurys flexa 208

imniimis 208, 425

Phyciodes fragilis 141

leucodesma 141

ptolyca 141

tulcis 142

Phycita almonella 333

Physocleora camerata 242

capruma 242

nubilata 242

pusilla 243

Pierella luna 143

Pieris josepha 140

kicaha 140

margarita 1 10

meleneka 140

monuste 140

pandrosia 140

Piesmopoda columnella 332

flavicans 333

laidion 332

xanthomera 332

xanthopolys 332

xanthoudemia 333

Filectocera bufalis 2S5

simplicialis 285

stercoralis 2S5

Piletosoma argoponalis 274

novalis 274

thialis 274

Pilocrocis anormalis 268

chlorisalis 269

collustralis 268

cora 393
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cyclostlgma 268

decora 269

infuscalis 268
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modestalis 269

ramentalis 268

ninatalis 268

terminalis 269

Pionea apouianalis 281

belialis 282,392

bicoloralis 281

discordalis 395

epanthisma 283

eupalusalis 282

explicalis 282

exuvialis 282

inclusalis 282

lagunalis 282

sthennymalis 282

sylvialis 282

taenioalis 282

thyanalis 392

vinotinctalis 282

Placonia demera 207

Planes marinus 120

minutus 120

Platoeceticus aphaidropa 253

costaricensis 253

symmicta 254

Platychirograpsus spectabilis 122, 123

typicus 122
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Platyja ancea 116

Platytes tlij-nella 318

Plectoptera poeyi 491

Pleonectyptera albocostaliata 379

Pleurotrocha sordida 528

Plodia int erpunctella 345

Plusia rogationis 203

verruca 203

Plusiodes laronia 208

Plynteria centriponens 211

conformens 213

contenta 212

coryphata 213

costata 211

dilmis 212

extirpens 213

floreus 211

irrespondens.. 211

maises 212

melanopasa 211

unifacta 213

Poaphila immanis 208

paucula 208

Pococora adolescens 323

atramentalis 322

basigera 322

capnodon 323

sphaerophora 323

I'ocopaschia 324

accelerans 325

bellangula 325

noctuina 325

Poesula tincticollis 217

Pogopus mictochroma 217

porrectalis 217

Polistes instabilis 513

Polyartbra platyptera 553

trigla 553

Polygrammodes baeuscalis 279

hercules 280

hirtalis 280

ostrealis 280

Polynices duplicata 421

heros 421

Pompiliodes aliena 160

Porpe bjerkandrella 59

lamella 59

Poujadia cyttarella 347

Prenes ares 424

nero 154, 424

Prepiella aurea 167

Prisodon brownianus 363

Proales sordida 528

Probrachiella 716

anserina 716

Prococera variella 403

(Wanda) vandella 403

Prodenia doUchos 424

Prodesia mycha 194

Proelymiotis apicenotata 223

Promenesta 21

lithochroma 22

marginella 22

Prorachia daria 177
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Prorifrons antonia 221

castullux 221

nana 221

peruviana 221

quadrilineata 221

Proroblemma cupreispila 191

philogonia 191

porphyrea 191

Proteides angasi 424

Protoparce hannibal 155

jamaicensis 424

Psaliodes orozcoa 3R9

Psammacoma tenta 413

Psephis ministralis 257

myrmidonalis 258

Pseudochartergus chartergoides 513

Pseudocraspedia holopolia 186

leucozona 186

mathetes 186

sodis 186

Pseudodivona 405

commensella 406

Psilacron macarisma 387

Psiloeorsis crucifera 25

quercicella 25

Psoloptera thoracica 162

Psoricoptera hora 14

Psychonoctua nullifer 349

terraflrma 349

Pterhemia excissa 217

Pterodina incisa 553

mucronata 554

patina 554

trilobata 553, 554

Pteroprista albipunctalis 218

Ptochostola incanellus 317

pygmaeus 317

Ptychognathus guijulugani 69, 71

Ptychopoda adipata 235

cedrica 235

clothula 237

finita 235

horrifica 235

onca 236

sincerio 236

subcrinita 236

umbrimargo 236

vagata 236

zoalma 235

Ptychotrichos episcepsidis , 163

Ptygura longipes 555

pectinifer 555

Pycnoscelis surinamensis 491

Pyralis maniliotalis 320

nigrapuncta 321

thiastoralis 254

Pyrausta alialis 283

catonalis 283

dissimulans 396

flavidalis 283

insignatalis 283

liopasialis 284

mellinalis 283

mopsalis 283

ploimalis 284

postaperta 396
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Pyrausta rhodochroia 283

rhodope 2S4

stenialis 395

Pyrgus s}Tichtus 424

''Pyrinia" detractaria 232

PjTochlora rhanis 230

PjTThogyra crameri 142

Pyrrhopyge phidias 152

Pythonidos ccrialis 153

Ractieolopha sarptaria
, 230

Racheospila agenoria 229

albociliaria 230

atrapes 229

aturia 229

concinnaria 229

delicatesccns 229

intensa 229

ocellata 229

sigillaria 229

Rathbun, Mary J. New genera and species

of American Brachy-

rhynchous crabs 117

New species of crabs of

the families Grapsidae

and Ocj-podidae 69

Rattulus bicristatus 551

pusillus 551

rattus 552

Recur\'aria flavidella 12

putella II

Rejectaria pliarusalis 218

Relmis 336

fifaca 337

ydda 337

Remigia disseverans 209

latipes 208, 425

marcida 208

megas 425

Replica 309

inchoalis 309

RestidL-i 299

ruha 300

Rhabdodryas trite 140

Rhaesena neliasalis 214

zoum 214

Rliindoma 24

rosapicella 25

Rhinoplax vigil 497,500

Rhinthon ahis 154

Rliodoneura mescememna 255

pammicra ? 255

paullula 255

thiastoralis 254

Rhomboptila brantsiata 241

Rhopalum angulicolle 521

opacum 521

spinigerus 521

Rhosologia didactica 386

stigmaphilcs 386

Rhuda focula 225

RhjTichopyga QavicoUis 162

Rifargia chocotoa 424

condita 226

distinguenda 225

myconos 226

praerupta 226

presbytica 226
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Roeselia atypica 246

bifiliferata 244

hypopecta 245

melletes 245

mesographa 245

micropecta 245

pecta 245

pedanta 245

pemitens 245

polyodonta 244

Rohwer, S. A. Vespoid and sphecoid hy-

menoptera collected in Guatemala by W.
P. Cockerell 513

Rosema acirites 227

deolis 227

falcata 227

fulvipennis 227

marona 227

Rotaria macrura 556

neptunia 556

Rotatoria from Panama, report on, with

descriptions of new species 525

Rothschildia lebeaui 157

Rotifer macrunis 556

Rupela albinella 314

Sacadodes pyralls 181

Saccoploura catocalis 297

Safia minta 207

Salmincola beani 615

bicauliculata 612

californiensis 605

carpenteri 616

carpionis 606

edwardsii 595, 609

falculata 613

gibber 615

inermis 581, 614

611

604,607

siscowet 608

thymalli 581, 613

617

Salobrena dicela 297

vacuana 297

Salpina ventralis 532

Salvelinus fontinalis 609

oquassa 611

Samcova damia 299

Samea chloristalis 264

ecclesialis 264

mictalis 264

multiplicalis 265

Sameodes actealis 279

Saozana 172

leucota 173

Sarosa mora 161

Sarota chrysus 147

Saurita phoenicosticta 161

temenus 161

tipulina 161

Sausalito Peninsula, California, the variations

exhibited by Thamnophis ordinoides, a gar-

ter snake inhabiting the 351

Scada xanthina 145

Scapharca campechensis pexata 412

transversa 412
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Scardia boleti c5

minimolla 65

Scaridium eudactylotum 551

longicaudum 551

Schacontia 400

chanesalis 400

medalba 400

replica 400

Schenectadia 343

merilesella 348

Schisturis salmoneus 607

vmcinatus 680
Scoparia pusilla 320
Scopifera niacisalis 2I8

Scopimera investigatoris 84

Scotura leucophleps 244

Scybalista potentalis 260

semiferrealis 259
Selenis hermelina 207

suero 207

sueroides 207

Semiothisa accumulata 239

achetata 240

arenisa 240

bejucoaria 240

cardinea 239

carpo 239

diffusata 240

enotata 239

infusata 240

josefaria 240

nigropimctata 240

occultata 240

orbonata 239

pallidata 240

perpendiculata 240

santaremaria 240
Semyra bella 249

gladys 249
Semiia auritalis 312

subauritalis 312

Serincia ipg

metallica 169

Sesarma cinereum 125

(Holometopus) limbense 69, 79

tampicense 124

laeve 77

miersii 125

modestum 76

( Parasesarma) dumacense 69 , 80

moluccensejamelense 69,81

panguauranense 69 , 81

semperi 77

(Sesarma) aequifrons 69, 76

edwardsi philippinense . . 69,76

jarv'isi 124

mindanaoense 69, 75

palawanense 69, 72

tectum 69,78

verleyi 123

vicentense 69,74

taeniolatum 73

Sesia fadus 156

titan 1S6

Siculodes postponens 255

Siga pyronia 313
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Sigaretus perspectivus 421

Silaon iresinides 517

Sinantherina spinosa 555

Sisyrosea aphasia 250

diana 249

parva 250

Sitotroga cerealella 1

Smithsonian Biological Survey, lepidoptera

of the Panama Canal Zone, collected under

the auspices of the 139

Sostrata leucorhoa 153

scintillans 153

Sosxetra grata 203

Spargamia gigantalis 426

Spathilepia clonius 152

Speocropia aenyra 176

leucosticta 176

randa 176

Sphida pleostigma 377

Spilomela discordens 269

fimbriauralis 269

perspicata 269

poeonialis 269

Spisula (Hemimactra) solidissima 413

solidissima raveneli 413

Spododes auranticolor 390

Spragueia dama 198

Squatinella mutica 551

Staphylus evippe 153

mazans 153

Stelopolybia angulata 514

cyannensis 514

meridionalis 513

Stenla acumlnalis 286

benetinctalis 397

coluhralis 285

costalis 285

declivalis 285

electalis 286

geUiasalis 285

liSTpherochalis 285

pulveralis 285

samealis 286

Stenodynerus huastecus 514

totonacus 514

Btenoma acronitis 43

aesiocopia 41

alhrmatella 51

aplianes 41

apicalis 43, 44

basilaris 45,46

hovinella 50

carbonifer 48

chlorina 41

claripennis 39

discalis 46

emma 52

felix 40

fenestra 44

filiferella 36,49

frondifer 42

fumipennis 45

lactls 43

lampyridella 24 , 4

1

leucothea 50

liniella 51
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Stenoma litura 39

marginata 22,38,49

mendoron 43

menestella 49

minor 49

mitratella 46

nestes 43

niviliturella 49

ochropa 49

pallulella 47

phytoptera 44

plumosa 47

sagax 40

simplex 49

speratum 42

striatella 47

tristrigata 51

trochilosticta 42

venatum 39

viridis 42

vlvax 40

vividella 43

Stenopaschia 325

trichopteris 325

Stenoptycha pterophoralis 284

Stephanops muticus 551

Stericta scopipes 324

Sthenobaea dyopsata 302

Stictia guatemalensis 517

Stictoptera clara 200

heterogramma 200

vitrea 199

Stiria argyropolia 376

iticys 375

tachymora 375

Stiriodes nydar 376

subserviens 376

Stizus godmani 516

Strauropides persimllis 177

Streptopalpia deera 311

Strymax 344

dorae 344

pyUis 344

Stylophorus hippocephalus G02, 653

Sufetula diminutalis 259

hj-pocharopa 259

hj'pochiralis 259

Sycotypus canaliculatus 413

Sylepta amando 273

calanticalis 274

dioptalis 273

elevata 273

excelsalis 274

gordialis 273

imbroglialis 273

laticalis 274

silicalis 273

simmialis 426

strigicincta 273

Symphysa amoenalis 260

Synchloe hyperia 141

lacinia 141

Synchlora frondaria 230

Syngamia abnormalis 263

aquaticalis 264

flabeUalis 264
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Syngamia florella 204

fJorepicta 392

haemorrhoidalis 264

imflammatalis 264

melanobathram 264

pepitalis 264

rubricinctalis 264

sciagraphalis 263

tytiusalis 264

Syntomeida syntomoides 424

Syssphinx molina 160

Taboga 321

inis 321

Tachychlora lepidaria 230

Tachyphyle maiestor 228

oleaster 228

oubrica 229

Taehysphex cockerellae 518

Tagelus divisus 413

gibbus 413

Tagiades sergestus 155

Talara melanosticta 169

mesospila 170

minynthadia 169

mona 170

phaeella 169

violescens 169

Tallma straminca 249

Tamphana marmorea 227

Taracliidia carmellta 197

Taygetis andrometa 143

kerea 143

Tegostoma dinicliealis 284

Tegiilifera resectalis 320

Telemiades amphiron 152

Telphusa longifasciella 15

medulella 15

obligata 15

Tephroclystia magniflcata 389

Tephrosla madefactaria 425

Teratomorpha glbifrons 31

chilibrella 31

Teratopteris gigantca 159

Terebra concava 413

discolata 413

Terias albula 140

ccpio 140

deba 424

elathea 141

euterpe 424

ueda 140

persistens 141

tenella 140

Testudinella incisa 553

intermedia 554

mucronata 554

patina 554

trilobata 553

Tetracis atropunctaria 240

Tetratocera erycata 206

Teucer ateucer 163

Thamnophis ordinoideg, the variations ex-

hibited by, a garter snake inhabiting the

Sausalito Peninsula, California 351

Thgrgella fuliginosa 155

34843°—Proc.N.M.vol.47—14^—48
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Thecla aufidena 149

been 149

burica 150

callides 150

cerata 149

climicles 150

eydrara 149

damo 148

dolylas 149

echion 149

elimes 149

ericusa 149

hemon 143

heraldica 151

hesperitis 149

mesca 151

otoheba 423

palegon 149

phaleros 149

politus 149

posetta 149

salona 423

sjmcellus 149

tarema 149

togarna 1 49

trebula 149

xeneta 149

Theope foliorum 148

virgilius 148

Therinia honesta 1.59

Thisbe irenaea 148

Thompson, Joseph C. The variations exhib-

ited by Thamnophis ordinoides (Baird and
Girard), a garter-snake inhabiting the Sau-

salito Peninsula, California 351

Thomsonella 649

parkeri 049

Thorybes uvydixa 367

Thracides aroma 155

Thymelicus athenion 154

ThjTuiicola ziegleri. 602, 703

Thyone grisescens 165

simplex 165

Thysanopyga apicitrunearia 241

Thysanote 650

appendiculata 700

longimana 651

pomacaiithi 650, 651

Thysanotella 651

multiflmbriata 652

Timestes chiron 142

Timora verruca 370

Tineocephala judis 221

Tinitinoa 347

phyrdes 348

Tioga fovealis 322

tersilla 322

Tiphia trichiosoma 514

Tippecoa 398

infans 398

Tithorea hippothous 144

Tithraustes haemon 244

Tolype mexicana 221

nana 221

synoecura 221, 388
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Tolype taruda 221

vemcrila 388

Tornatina canaliculata 413

Tornos penumbrosa 243

Toronia adolesceus 349

iiifantalis 350

Torotambe 306

mirabella 306

Tortyra cuprinella 57

fcrratella 58

fulgens 58

Tosale oviplagalis 298

Trachea stygia 377

Tracheliastes gigas 645

grandis 645

maculatus 045

polycolpus 645

stellifer 581

Trachypus mexicaiius 522

Trauaxa lua 217

Triarthra longiseta 554

Tricentra colligata 234

Trichocerca bicristata 551

nitida 551

pusilla 551

rattus 552

Trichotria tetractis 551

Trichrysis tridens 514

Triclonella determinatella 32

pergandeella 32

sequella 32

Triommatodes padrina 208

Tfiphoris nigrocincta 419

pyrrha 419

Trithyris apicolor 265

pretiosalis 265

scyllalis 265

sunialis 265

Tritia trlvittata 413

Trizocaicinus dentatus 117, 118

Trochuda pura 223

Trogoblemma cacodoxica 378

modesta 378

Trogoto'-napersecta 195

Trosia acca ribbei 2

argentea 251

fallax 251

tricolora 251

tympania 251

Trygodes merta 232

Trypoxylon aztecum 522

mexicanum 522

Turbonilla ( Pyrgiscus) pocahontasae 415

powhatani 415

species 417

toyataui 416

virginica 416

Tympanomerus ceratophora 85

orientalis 85

philippinensis 69,84

pusillus 85

stapletoni 85

Ubida cretaceipars 318

monodisa 318

neogynaecella 319

strictalis 401

thyonella 318

Uca maracoani 126
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Uca monilifera 126

musica 127

stenodactyla 127

stenodactylus 127

Ufeus lura 370

Uliosoma discoloralis 310

rhodoesis 310

Unduzia gistinda 252

Urania fulgens 25, 244

Urepione quadrilineata 240

Urosalpinx cinereus 414

Ussara decoratella 59

eumitrella 60

eurythmiella 59

repletana 60

Utetheisa ornatrix 424

venusta 174

Vanbeuedenia kroyeri 644

Varneria nannodes 346

Varuna affinis 70, 71

altimana 69, 70

dentata 70

litterata 70

onyx 70

polleni 70

spinicarpus 70

tomentosa 70,71

Vehilius venosus 155

Venericardia granulosa 412

( Pleuromeris) tridentata 412

Venus mercenaria 413

Vespola plumipes 184

Via 193

vindicia 194

Vipsophobetron marona 250

Virbia orola 173

rosenbergi 173

Vitula bodkini 338,339

malacella 408

rusto 338

taboga -^-
339

Vorticella felis
' 529

Walshia albicornella 2

amorphella 2

Wetmore, Alex. A peculiarity in the growth

of the tail feathers of the Giant Hornbill

(Rhinoplax vigil) 497

Wherry, Edgar T. Notes on wolframite,

beraunite, and axinite 501

Wilson, Charles Branch. North American

parasitic copepods belonging to the Ler-

naeopodidae, with a revision of the entire

family 565

Wolframite, beraunite, and axinite, notes on

.

501

Xanthopastis timais

Xanthoptera aurifera

botycides

intensifica

nigrofimbria

Xantippe ema
gertria

olivalis

suavis

tresca

trudie 304

Xylocopa brasilianonim 132

Xylomyges eridania 177, 424

sunia 17V

75

304

304
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Xylophanes libya 15g
neaehus 155

pistacina 156
Pluto ;."

156
tersa 157
titana 157
turbata 157

Yale-Dominican Expedition of 1913, hymen-
optera collected by the 131

Yale-Dominican Expedition of 1913, lepidop-
tera of the 423

Yale-Dominican Expedition of 1913, orthop-
tera of the 491

Yale-Peravian Expedition of 1911.—Adden-
dum to the hymenoptera Ichneumonoidea. 361

Yoldia 1 imatula 412
Yosemitia didactica 408
Yrias lineata 208
Zaboba

;
399

Zaboba pyraloidos
4^^^

Zamagiria
329

di.xolophella
'

"

'

329
Zamanna

^^^
dimorphalis

303
Zanclopteryx subsimilis

243
uniferata '

244
Zanolaverago

227
Zaparasa

390

^, .

^yl^'^ '.'.'.'.'.'.

390
Zetesima lasia

gg
portentosa on

Zethes umbrata 42r

Zeuzera comisteon
349

pyracmon
349

ramosa
'

349
Zinckeniaperspectalis fascialis 260
Zophodia dryopella

' \
337

Zunacetha bipartita 244
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