


__ 2!
’

*— CO '" Z CO 12
IIIS N

I __ NVINOSHIIlAiS S3iavaan LIBRARIES SMITHSONIAN INSTITUTION

VRIES SMITHSONIAN INSTITUTION NOliniUSNI NVINOSH1IWS S3iavaai

VRIES SMITHSONIAN _ INSTITUTION NOIlfUIJLSNI NVINOSH1IIMS S3

JJ1SNI nvinoshiiiais S 3 1 a va an
, z
o

LIBRARIES SMITHSONIAN
z

'iNSTITUTIOf'

^RIES SMITHSONIAN INSTITUTION NOliniUSNI NVINOSHIIlAiS S3iavaa

NVINOSHIIlAiS S3
to

>

'

avaan^LiBRAR ES SMITHSONIAN INSTITUTE
co

iRIES SMITHSONIAN INSTITUTION NOIJ.fUIJ.SNI “*NVIN0SH1IWS S3IUVaai
z
o

1USNI NVINOSH1IWS S3z co
avaan LIBRARIES

if)

Z
,
SMITHSONIAN INSTITUTIOf

(O
s — 1



'mm
jr > 2
.IJLSNI NVINOSHIIWS^SB I d Vd 8 IT

in

z,^7
>

L! B R AR I ES^SMITHSQNIAN INSTITUTION
to

INSTITUTION NOIinillSNI NVIN0SH1IWS saiavaan

LI1SNI NVINOSH1IWS LIBRARIES SMITHSONIAN

kR I ES SMITHSONIAN
to

/ T’V UJ

$\ —
m'tA
Zh'f'X ce .

< ^Wc/ ae

m

to

I \
INSTITUTION NOIinillSNI

to

INSTITUTION

zo
to
X
b ^

2 * :

NVINOSHlIWS^Sa IdVdBIl
CO S

LI1SNI NV1N0SH1IINS

o
2

Q/y, pC

saidvaan LIBRARIES SMITHSONIAN INSTITUTION

1 I1S N

I

nvinoshiiws saidvdan
to
UJ

LIBRARIES SMITHSONIAN
to

INSTITUTION

^RIES SMITHSONIAN
2

INSTITUTION NOIinillSNI NVINQSH1IWS saiavaar

msNi nvinoshiiws saiavaan
2 CO 2LIBRARIES SMITHSONIAN INSTITUTION

22 2



V

l

)







PSYCHE

Journal of Entomology

Volume 54

1947

Editorial Soar'd

Frank M. Carpenter, Editor P. J. Darlington, Jr.

Charles T. Brues Joseph C. Bequaert

Published Quarterly by the Cambridge Entomological Club

Editorial Office : Biological Laboratories

Harvard University

Cambridge, Mass., U. S. A.



The numbers of Psyche issued during the past year
were mailed on the following dates :

Vol. 53, nos. 3-4, Sept-Dec., 1946: February 14, 1947.

Yol. 54, no. 1, March, 1947 : April 4, 1947.

Yol. 54, no. 2, June, 1947 : June 19, 1947.

Yol. 54, no. 3, Sept., 1947 : October 20, 1947.



PSYCHE
A JOURNAL OF ENTOMOLOGY

Established in 1874

Vol. 54 MARCH, 1947 No. 1

TABLE OF CONTENTS

Synopsis of West Coast Cerceridse (Hymenoptera, Cerceridse). N.

Banks 1

New Species of Diplosphyronid Pseudoscorpions from Australia. C.

Clayton Hoff 36

The Genus Callictita (Lepidoptera, Lycsenidse). B. G. Wind and H.

K. Clench 57

Field Notes on Tabanus nigrovittatus Macquart. N. S. Bailey 62



CAMBRIDGE ENTOMOLOGICAL CLUB

President

Vice President

Secretary

Treasurer

officers for 1946-47

P.

Executive Committee <

J. Darlington, Jr.

J. Bequaert

N. S. Bailey

F. M. Carpenter

N. Banks

C. T. Brues

F. M. Carpenter

EDITORIAL BOARD OF PSYCHE

C. T. Brues—editor-in-chief

F. M. Carpenter—associate editor

P. J. Darlington, Jr.

J. Bequaert

PSYCHE is published quarterly, the issues appearing in March, June, Septem-
ber, and December. Subscription price, per year, payable in advance : $3.00 to
Subscribers in the United States

;
Canadian and foreign subscriptions $3.25,

payable at par. Single copies, 85 cents.
Cheques and remittances should be addressed to Treasurer, Cambridge Entomo-

logical Club, Biological Laboratories, Harvard University, Cambridge, Mass.
Orders for back volumes, missing numbers, notices of change of address, etc.,

should be sent to Professor F. M. Carpenter, Biological Laboratories, Harvard
University, Cambridge, Mass.

IMPORTANT NOTICE TO CONTRIBUTORS
Manuscripts intended for publication, books intended for review, and other edi-

torial matter, should be addressed to Professor C. T. Brues, Biological Laboratories,
Harvard University, Cambridge, Mass.

Authors contributing articles over 8 printed pages in length will be required to
bear a part of the extra expense, for additional pages. This expense will be that
of typesetting only, which is about $2.00 per page. The actual cost of preparing
.cuts for all illustrations must be borne by contributors

;
the expense for full page

plates from line drawings is approximately $5.00 each, and for full page half-tones,
$7.50 each

;
smaller sizes in proportion.

AUTHOR’S SEPARATES
Reprints of articles may be secured by authors, if they are ordered before, or at

the time proofs are received for corrections. The cost of these will be furnished
by the Editor on application.

The Sept.-Dec., 1946, Psyche (Vol. 53, Nos. 3-4) was mailed Feb. 14, 1947.

THE SCIENCE PRESS PRINTING COMPANY, LANCASTER, PA.



PSYCHE
Vol. 54 March, 1947 No. 1

SYNOPSIS OF WEST COAST GERCERIS 1

(HYMENOPTERA, CERCERIDJE)

By Nathan Banks
Holliston, Mass.

The first species of Cerceris described from this area
was C. californica by Cresson in 1865. Since then Pro-
vancher described one, Viereck one, Mickel five, and the

author several. Having received some additional ma-
terial, I have put all in synoptic form. Several species

described by Viereck and Cockerell from New Mexico
occur in southern Arizona, and in a few cases in southern
California, so I have included such as I know to occur in

southern Arizona.
It has been impossible to be sure in every case to asso-

ciate the sexes correctly
;
in some instances either of two

species might belong to one of the opposite sex from what
is now known, therefore I have described such forms
separately.

In the males I find that the shape of the middle lobe of

the clypeus and the breadth of the hair-lobes are very
useful. The sculpture of the enclosure, though usually
fairly constant in each species, is sometimes variable, so

of less value than previously considered by writers. The
sculpture of the pygidium is less variable, but often simi-

lar in several species
;
the general shape of the pygidium,

and the crest of hair at sides quite constant, although
often differing in the sexes.

Length and density of hair are also of use. There is

little to be found (so far) in the wing, the length of the

pedicel of the second submarginal cell is different in a few
1 Published by a grant from the Museum of Comparative Zoology at Har-

vard College.

1



2 Psyche

species. The pale markings are more constant than in

many insects
;
these, and the punctation, and the shape of

the clypeal process in the female are of basic importance.

In several of the species in this paper, Isolde
, femur-

rubrum, orestes, thione, the lower part of the outer edge
of the lateral lobes is fitted to the edge of the eye for

a short distance
;
this occurs in some of the European

species and is the normal condition in the subgenus
Apiratrix.

Some have used the number of spines on the hind tibia

as of specific value, but in onr species it is not dependable.
In a few species the males have the ends of the last ventral
ridge developed, and provided with blunt teeth. In these

species the lateral lobe does not reach the eye.

The two subgenera may be distinguished by the follow-

ing :

At base of second ventral segment is a slightly raised

area, often semicircular in outline; the stigma of the

fore wings is brown to almost black Apiratrix.

No raised area at base of second ventral segment
;
stigma

yellowish to ferruginous Cerceris.

Subgenus Cerceris Latr.

The majority of the species, and all of the larger ones
belong to this subgenus.

CERCERIS FEMALES

1. No distinct clypeal process with a free apical edge,

or not raised above general surface 2

A distinct clypeal process, with free apical edge well

raised above the general surface of clypeus 6

2. No band on second segment of abdomen 3

A yellow band on part or whole of second segment ... 4

3. Face below antennae pale yellowish, except the nar-

row black lower border of clypeus; snpraclypeal
carina very long and high, bands on fourth and
fifth segments quite broad orestes

Face below antennae with much black; the hump on
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clypeus and the outer part of lateral lobes only

yellowish, lateral face-marks mostly above clypens.

insolita

4. Hind femora wholly pale
;
abdomen with all segments

broadly yellow; venter mostly yellowish, spots on
vertex arno

Hind femora black, venter also, and other femora
mostly black , 5

5. Small
;
with pale band on third ventrite, scape wholly

black; first segment small, not equal one-lialf of

second behind; abdomen coarsely punctate, enclo-

sure mostly smooth, with median groove ... melanthe

Rather large; scape with pale spot below; first seg-

ment of abdomen broad, equal to one-half of second

behind, enclosure roughened, irregularly striate;

abdomen finely punctate denticularis

6. Clypeal projection in form of a large cone, the base

occupying almost all of clypeal surface, tapering
above to a point

;
wings brown, enclosure large,

with a smooth pale spot in middle macrosHcta
Clypeal projection not in form of such a large cone 7

7. The projection, short, edge concave, with two mem-
braneous plates hanging beneath

;
propodeum with

or without lateral stripes femur-rubrum
The projection has no such plates pendent beneath 8

8. Clypeus with one or two small pointed teeth a little

above lower margin of clypeus 9

The process on clypeus is of other shape 10

9. Two teeth on clypeus
;
very large species, with very

broad face grandis
One tooth only on clypeus

;
rather small species

;
face

of normal width atliene

10. All femora largely black, venter black, clypeal process
twice as broad as long, not divided, black beneath.

nigrescens
Femora not black, if partly black then venter has
much yellow 1

1

11. Very large, almost wholly yellowish or rufous, last

joint of antennae wholly black; second submarginal
cell very large, sides strongly convex, pedicel not
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one-third of height of cell ; last segment of abdomen
with a sharp tooth each side before end; clypeal
process divided into two horns frontata

Not so wholly yellowish or rufous species
;
last joint

of antennae partly rufous
;
second submarginal cell

not so large; scape (first joint) of antennae not
twice as long as third joint 12

12. Clypeal process broad, divided into two divergent
horns 13

Clypeal process without divergent horns 15

13. The separation of horns reaches nearly to base of

process 14

The separation reaches hardly more than one-lialf

the length of process
;
hind femora dark toward

tip; enclosure obliquely striate eurymele
14. Venter black, second segment with a median carina;

all femora yellow or rufous
;
enclosure finely, longi-

tudinally striate sexta

Venter with much yellow, no carina on second seg-

ment; front and mid femora black on base; enclo-

sure more coarsely and obliquely striate sextoides

15. Body largely rufous or yellowish; wings quite dark;
clypeal process small, lower margin broadly
emarginate, and a sharp tooth each side on clypeal

margin under the outer corners of clypeal process

;

enclosure rufous, punctate on sides fidelis

Enclosure black, striate 16

16. Hind femora, and others, a nearly uniform rufous
or yellow 17

Hind femora pale yellowish, tip black, other femora
black on base

;
scape black above 18

17. Tip of clypeal process well raised above clypeus,

sides parallel
;
enclosure obliquely striate nasica

Clypeal process depressed, slightly tapering, tip

hardly its breadth above clypeal surface
;
enclosure

longitudinally striate, scape pale above vicina

18. Clypeal process, but little elevated, much broader
than long, margin broadly truncate varians

Clypeal process about as long as broad, subtriangu-

lar, tapering to black, well elevated cequalis
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MALES

1. Hind femora pale on base, with a large dark mark
near tip

;
elypeus truncate below 2

Hind femora all dark, all pale, or pale on apical

part 8

2. Yellow bands on abdomen so broad on sides as to

leave only a median triangular dark spot in front;

elypeus with three teeth below; pygidium partly
yellow

;
hair-lobes little more than twice their

breadth apart, venter with complete yellow bands 3

Yellow bands on abdomen not so much broadened
on sides, always some black laterally; pygidium
black 5

3. Yellow bands on abdomen deeply indented with black

in front
;
hair on propodeum moderately long

;
hair-

lobes not as broad as clypeal truncation sextoicles

Yellow bands on abdomen scarcely indented with
rufous, wide throughout

;
hair on propodeum very

long; hair-lobes about as broad as clypeal trunca-

tion 4
4. First segment black, pale on sides

;
head without

rufous
;
bands on abdomen broad, scarcely in-

dented; enclosure obliquely longitudinally striate;

teeth of elypeus small eurymele
First segment rufous, bands sometimes indented with

rufous
;
back of head with some rufous

;
enclosure

obliquely striate on sides, behind with short cross

striae crossing the median groove
;
teeth of elypeus

large nasicci

5. Hair-lobes not twice their breadth apart 6

Hair-lobes about three times their breadth apart ... 25

6. Hair on face (from side) very long; clypeal margin
evenly truncate below, no teeth; pygidium plainly

narrowed toward base .2 varians
Hair on face very short; clypeal margin with three

teeth below; pygidium not narrowed toward base;
first segment broader than long 7

7. Enclosure strongly longitudinally striate
;

second
segment band scarcely broader than others; face
plainly narrowed above cequalis
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Enclosure ratlier large, swollen, smooth, with mid
groove, a few short striae in each corner

;
band on

second segment much broader than others
;
face but

little narrowed above posticata
8. Second abdominal segment without a pale band, hind

femora almost wholly brown to black 9

Second segment with distinct pale band 10

9.

Face almost wholly pale; band on first segment, pale
marks on pronotum, scutellum and often on sides

of propodeum; venter with some yellowish orestes
Face with only narrow lateral marks pale, no band
on first segment, no marks on scutellum nor pro-
podeum, lower face with much silvery hair.

semiatra

10.

A tuft of yellowish spreading hair at each side of

pygidium; third submarginal cell with rounded
sides

;
stigma and marginal cell elongate 11

No such tuft of hair each side of pygidium 12

11. Face with dense, erect, very long hair, longer than
scape, much long hair elsewhere

;
yellow bands do

not cover the segments at sides
;
venter black

;
pro-

podeum and abdomen (except bands) black.

englehardti

Face with very short hair, scarcely noticeable, yellow
bands (except one on second segment) usually

cover entire side, venter spotted, thorax and ab-

domen usually partly rufous fidelis

12. Enclosure with a smooth pale spot in middle
;
pygid-

ium broader than long
;
scape and hair lobes long.

macrosticta
No such pale area in enclosure, pygidium longer than
broad 13

13. Hind femora wholly black at least on inner side,

the black of several segments hardly reaches
margin 14

Hind femora paler, rufous or yellowish on apical

part 15

14. Venter black; the yellow of bands leaves a black

crescent ending shortly before lateral margin.
denticidaris
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Venter with yellow spots
;
yellow of bands leave a

somewhat diamond-shaped black mark open only

to middle part of front margin completa

15. Hair-lobes less than the breadth of one apart; yellow
of clypeus comes to a point in middle of front edge

;

femora rufous, body black with yellowish marks

;

abdomen strongly convex transversely thione

Hair-lobes plainly separated by more than breadth
of one of them 16

16. Tip of antennae black
;
third joint slender, longer than

fourth, marginal cell and stigma very slender
;
sec-

ond submarginal cell with curved sides
;
legs mostly

yellowish to rufous
;
second submarginal cell very

large, face much narrowed in middle 17

Tips of antennae rufous; face less narrowed; second
submarginal cell normal size, pedicel full one-half

of cell 18

17. Third antennal joint a little longer than the first

(scape)
;
face narrowed above, near end of lateral

face marks becoming wider again, upper side of

lateral lobes curved, supraclypeal mark not above
antennae

;
hair on vertex, thorax and abdomen grey

to reddish brown, on face yellowish white
;
second

submarginal cell very large, sides much curved,
pedicel about one-third of cell height orpline

Third antennal joint not as long as the long scape;

face still more narrowed above than in orpline;

upper side of lateral lobes straight; hair on body
mostly white to light grey, ventral fringes white,

face with snow-white hair
;
second submarginal cell

still larger, sides more curved, and pedicel less

than one-third of cell height front ata

18. Third antennal joint much longer than the fourth,

and a little longer than the first (scape), fourth
joint three times as long as broad; enclosure ob-

liquely striate
;

clypeus impressed above the

slightly raised three-toothed margin
;
pygidium

with parallel sides
;
abdomen black, with subequal

bands above and lateral spots below sexta
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Third joint not longer than scape
;
fourth joint not

nearly three times as long as broad 19

19. Yellow of clypens ends below in a point; upper side

of the triangular lateral lobes is straight
;
little if

any rufous on propodeum or abdomen 20
Yellow of clypeus ends broadly below, and at lower
margin; often some rufous on thorax and ab-

domen; lateral lobes with upper side curved end-
ing in a black comma-mark 21

20. A row of white hair across lower face from eye to

eye; liair-lobes very narrow; spots on scutellum;

enclosure smooth, but anterior corners with a few
oblique striae; sometimes lateral spots on pro-

podeum
;
venter with little if any yellow.

femur- rubrum
No row of white hair across lower face

;
hair-lobes

moderately broad, yellow; no spots on scutellum-;

enclosure with median groove and each side with
coarse oblique striae; venter with yellow bands;
sternum with rather long, erect white hair vicina

21. First segment of abdomen plainly longer than broad

;

face with lateral lobes wholly pale yellowish
;
pro-

podeum reddish, smooth and shining
;

clvpeal

margin slightly rounded, pygidium slender, sides

nearly parallel; lateral spots on venter ferruginor
First segment not plainly longer than broad; the

dorsal surface usually broader than long 22

22. Third joint of antennae plainly longer than fourth,

fourth and fifth both rufous
;
clypeus projecting

below nearly the height of lateral lobes in a short

truncate margin; pygidium not twice as long as

broad in middle, hind tibia has two basal teeth with
an elongate base Isolde

Third joint of antennae barely if any longer than
fourth, ventral punctate areas reduced to a nar-

row row in the middle 23

23. Venter black, trace of rufous on the sides; clvpeal

process truncate; propodeum, first, and base of

second segment reddish, abdomen slender, the

punctate side-lobes of venter much swollen so that
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they project below, viewed from side; the ridge on
sixth ventral forms a sloping rounded lobe with
several teeth on the margin calodera

Venter with yellow spots or bands
;
the swollen areas

are scarcely noticeable from side view; clypeal

projection very faintly tridentate, or the margin
at least biconcave 24

24. Lateral face marks reach little above antennae
;
rather

broad at end, supraclypeal mark also short
;
scutel-

lum black, or at most with small spot each side,

pygidium slender, sides nearly parallel; lateral

lobe of sixth segment broadly rounded behind and
with two large, black, blunt teeth

;
and usually some

smaller connecting row or ridge with small teeth

;

the lateral lobe of fifth segment, though fairly long,

also shows some small teeth near inner end and
hind border populorum

Lateral face marks reach toward top of eyes, supra-

clypeal mark extends to anterior ocellus
;
some-

times spots or band on vertex, and a curved mark
back of each eye

;
scutellum usually broadly yellow-

ish or rufous; propodeum usually wholly rufous,

or black; enclosure large, smooth; pygidium with
the sides converging toward tip; the lateral lobe

of the venter of sixth segment is broad, convex, and
shows several rounded teeth, three on the outer
corner

;
lobe of fifth segment has no distinct teeth.

Mota
25. Enclosure longitudinally striate nigrescens

Enclosure mostly obliquely striate abbreviata

Cerceris macrosticta V. & C.

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 133,
1904.

A female from Tucson, Arizona, July (Bequaert).

Cerceris frontata Say

Say, West. Quart. Kept., 2: 80, 1823.

Leconte Ed., 1 : 167, 1859.

From Flagstaff, Arizona, 29 July (Carpenter)
;
Pal-
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merlee, Arizona (Biedermann), and Colton, California
(Pilate).

Cerceris sexta Say

Say, Bost. Jour. Nat. Hist., 1 : 382, 1837.

Leconte Ed., 2: 763, 1859.

This belongs to the group of frontata, but I have not
seen it west of Wyoming and Utah.

Cerceris sextoides sp. nov.

Female. In general similar to sexta (biuugidata) and
to eurymele, but the clypeal process is more widely
emarginate than in either, and the horns of the process
much more slender and sharply pointed, and not at all

angulate at the base of the emargination. The markings
are similar to those species, the abdomen with a broad
band on each segment, emarginate in the middle of the

front; the venter is black on the first and basal half of the

second segment. Front and mid femora partly black (not

in sexta) and the hind femora partly dark above. The
hair and sculpture are about as in eurymele.
The male is more slender than in eurymele

,

the second
and following segments hardly more than two-thirds as

broad as in eurymele, and the yellow bands are more nar-
row

;
the venter has yellow bands or lateral spots, the hair

lobes not as broad as the clypeal truncation. The femora
of all legs have some black, the hind femora with a large

black spot at tip.

Length of '? 12 mm., of <$ 11 to 12 mm.
Holotype ? from Lone Tree, Yakima River, Wash., 30

June 1882 (S. Henshaw)
;
allotype and paratvpes from

Nelson’s, Yakima River, 4-5 July, and Camp Umatilla, 26

June, both Washington and by Mr. Henshaw; also from
Davis, Calif., 1 July (Bohart), and one “California.”
Type M.C.Z. no. 23547.

Cerceris grandis Bks.

Banks, Bull. Amer. Mus. Nat. Hist., XXXII : 423, 1913.

Type from Ft. Yuma, Arizona.
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Cerceris eurymele sp. nov.

Female. Black, face below antennae pale yellowish, the

front edge of the clypeal process slightly reddish, the

lateral spots extend a little above antennae, basal half of

mandibles yellowish, a large elongate spot back of the

eyes and basal joint of antennae yellow, the next four
joints and the last joint pale rufous, others dull black;

two spots on pronotum, tegulae, small spot on pleura be-

low tegnlae, postscutellum, and a stripe each side on pro-

podeum yellow. Abdomen with two large spots, almost
touching, on first segment

;
second, third, and fourth with

a broad band, occupying almost entire width except a
rather square black space in middle of front margin,
band on fifth segment also broad, but without indenta-

tion; sides of apical segment yellow, and venter with four
very broad bands

;
tip below with some long brown hairs

each side; legs mostly yellowish, hind femur with a small

dark mark before tip on inner side, hind tibiae with larger

dark mark at tip
;
extreme bases of front and mid femora

black
;
front basitarsus with six long even bristles on outer

side. Wings yellowish hyaline, dark streak beyond the

reddish stigma.

Body densely and rather finely punctate
;
hair on head

moderately short, on thorax above shorter, longer hair on
back of head, lower pleura, and sides of propodeum. Cly-

peal process very large, on the plan of C. sextoides, but
the basal part is much longer, and the lateral parts not so

divergent, the tips being very blunt. Enclosure strongly,

obliquely striate, rather more coarsely than in sextoides,

basal segment broader than long, second segment hardly
twice as broad behind

;
pygidium very finely granulate,

tip rounded, at base fully once and a half as wide as at

tip, sides with fringe of yellow hair.

Male very similar, spot back of eyes small, spots on
propodeum sometimes small, yellow bands on abdomen
broadly and shallowly emarginate in front, black spots
on legs larger

;
hair on head and thorax very long

;
pygid-

ium with parallel sides, truncate at tip, and less than twice
as long as broad; face of moderate width, mid lobe of
clypeus one and one-half times as high as broad, lower
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margin with three teeth; hair lobes as broad as the trun-
cate edge (broader than in sextoides ), from side the
clypeus is somewhat depressed below, and above very
faintly convex, and with much rather long hair.

Length of $ 15 mm., of 13 mm.
The female holotype from Davis, Calif., 30 June (Bo-

hart), M.C.Z. no. 23546, and males from El Cajon, Calif.,

May 1 (Van Duzee), and Santa Barbara, Calif., 18 July
(Cockerell), Riverside, Calif., 4 Oct. (Melander). Very
similar to C. sextoides but the clypeal process is different,

the males with broader hair-lobes, longer hair on body,
and the yellow bands on abdomen broader in the middle.

Cerceris englehardti sp. nov.

Male. Body finely punctured; entire body densely
clothed with erect, very long hair, white on face, brown
on vertex and mesonotum, rest of thorax grey but white
on sternum, first segment of abdomen grey hair above,
other segments yellowish, venter with dark grey on ex-

treme side, most of venter without hair. On the face

some hair is as long as the scape, on vertex longer than
scape, on mesonotum somewhat shorter, but on pro-

podeum again longer, quite long above on first segment,
but shorter on other segments.

Black, with yellowish markings
;
face pale yellowish,

extending higher than usual, supraclypeal mark reaching
the anterior ocellus

;
scape pale below, dark above, third

joint mostly pale all over, beyond the joints are black, but
the extreme tip of last is rufous

;
third joint nearly as long

as the scape
;
pronotum with two yellow spots, a tiny spot

on middle of postscutellum, rest of thorax black; no spot

on first segment of abdomen, second segment with band
very broad on sides, reduced to a line in middle, other seg-

ments with band less broad and broadly emarginate in

front. Legs yellowish to rufous, front femora black ex-

cept tip; second femora with black mark at posterior

base
;
third tibia rufous on apical half, basal half paler.

Wings quite clear but broadly darkened along outer mar-
gin beyond marginal cell, stigma yellow, veins dark.
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Clypeus a little higher than broad, swollen on upper
part, lower edge with three black teeth; lateral lobes

higher than broad, upper edge curved, for a short distance

the lobe is against the eye, hair-lobes no broader than lat-

eral lobe and several times their breadth apart, of short

white hair. From above the sides of head behind eyes
are incurved; hind ocelli fully as near eyes as to each
other, enclosure smooth, with a shallow median groove.
First segment of abdomen one and one-lialf times as broad
as long, more than one-half of width of second segment
behind, no ridge separates dorsum from basal slope.

Second segment little longer than third, about as broad as

third. Last segment with dense, spreading hair each
side of pygidium, latter nearly twice as long as broad in

middle, tip truncate, almost as broad as at middle, with
tine punctures. Venter shining black, second ventrite

longitudinally sculptured, but punctate on sides as other

ventrites
;
the tip of subgenital plate is more narrow than

the tip of pygidium, and the corners only slightly project-

ing, not spine-like. Hind tibia has seven spines above in

the row. Wings with a long and clear marginal cell,

second submarginal cell large, the pedicel fully one-third
of height of cell, the end of second discoidal is further
beyond end of cell than in most species.

Length 16 mm.
A male from St. John, Arizona, 27 July 1931 (G. P.

Englehardt). Type M.C.Z. no. 27638.

Cerceris orestes sp. nov.

Female. Black with white to pale yellowish marks,
coarsely punctate much as in C. insolita. Face below
antennae mostly white, the separated spots of insolita are
here united, lower edge of clypeus black, supraclypeal
mark reaches only to antennae, rest of high carina black,

lateral face-marks reach plainly above antennal fossae,

tip truncate. Lower margin of clypeus slightly convex,
with six blunt, black teeth, two near middle closer to-

gether; white of clypeus broader than high, the comma-
mark above middle, lower third of upper side of lateral

lobe against eye
;
interantennal carina very high and
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short. Scape white below, above black and black out to

the rufous last joint; hind ocelli nearer to eyes than to

each other, small pale spot back of upper eye.

Two pale spots on pronotum, a band on scutellum, and
a long* stripe on propodeum, this has a recurved hook at

upper end just below sides of enclosure, latter is coarsely
punctate, much as on propodeum. First segment of ab-

domen with a pale yellowish band, sometimes with sides

extended forward
;

third segment wholly pale above,
fourth and fifth segments with a broad emargination in

front
;
venter with two or three yellowish spots each side

;

pygidium fully as long as broad in middle, ends equals
two-tliirds of middle width.

Legs mostly black, front and mid femora pale on outer
half below, basitarsus pale, rest brown, hind femora pale

at tip, tibiae pale beneath, tarsi dark.

Wings hyaline, fore wings with a broad dark costal

streak, covering marginal cell and widened a little toward
tip, second submarginal cell broad and low, the pedicel

almost as long as height of cell.

Face with some white hair, vertex with some dark, but
most of body with little and short as in C. insolita.

Length of female 9.5 to 11 mm.
Male. Similar to female, but face wholly pale below

the antennae and lateral face-marks not extending so high.

The clypeus is higher than broad, a little swollen, lower
edge quite short, and with two stout, blunt teeth near
middle. Mandibles almost entirely black, extreme tip

rufous
;
third antennal joint plainly a little longer than

fourth. Other marks much as in female except on pro-

podeum only a small spot or dot pale, and on venter are

two or three pale bands; the wings have the same dark
costal streak; enclosure mostly punctured as on pro-

podeum
;
pygidium much as in female, fully twice as long

as broad in middle, tip truncate, fully equal base and
about two-tliirds of middle width, sides a little curved,

with large punctures and black hair; end of subgenital

plate with a fairly long, sharp spine each side.

Length of male 6 to 8.5 mm.
From Patagonia, Arizona, 1 to 4 August (Bequaert).

Type M.C.Z. no. 27637.
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Cerceris insolita Cress.

Cresson, Proc. Ent. Soc. Phila., 5 : 129, 1865.

One female from Tucson, Ariz., July (Bequaert).

Cerceris solidaginis Boliw.

Rohwer, Can. Ent., 1908: 323.

This species, separated on males from femur-rubrum
on having the enclosure with large punctures, not smooth
in middle, and no pale lateral mark on propodeum. Of
five females before me two have the stripe on propodeum,
are larger, broader, three without the stripe are smaller,

less broad, and therefore have a slightly less broad cly-

peal process. In the numerous males most are without
the stripe on propodeum, two with only a dot

;
the sculp-

ture of the enclosure in most of the specimens is more or

less irregular. I doubt if it is a distinct species, but the

name may be of use for a lower category. Specimens of

each form were taken at Tempe on the same dates.

Cerceris femur-rubrum Vier. & Ckll.

Yiereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 135,

1904.

No record from California, but since it is very common
at Tempe, Arizona, it mav occur in southern California.

It is structurally much like the eastern C. compacta, but
much more yellow.

Cerceris fidelis Vier. & Ckll.

Yiereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 132,

1904.

Have none from California, but it is so common at

Tempe and Tucson, Arizona, it quite possibly occurs in

southern California.

Cerceris orphne sp. nov.

Male. Face yellowish, not reaching above antennae,

lateral face-marks truncate above, with moderately short

whitish hair, denser long dark hair on vertex. Pace broad
below, plainly narrowed at antennae. Prom side the

clypeus is swollen above, below depressed and the free
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edge is raised a little
;
this process is short, truncate, each

side is thickened and almost makes a blunt tooth at outer
corner

;
hair-lobes almost as broad as lateral lobes

;
face

rather finely and closely punctate
;
scape of antennae yel-

low below, rufous above, second and third joints rufous,

beyond becoming deep black, last joint without the rufous.

Pronotum with a large yellow spot on each side ; band on
postscutellum and a short lateral yellowish stripe on pro-
podeum each side

;
enclosure mostly smooth, a 'broad

median groove, some very short striae in anterior angles

;

propodeum with longer and paler hair than on meso-
notum. Abdomen rather slender; first segment rufous
in middle, yellow on sides, other segments with moderately
broad bands on sides, emarginate in middle ;

venter black,

with four yellow spots each side, mostly tapering to point

at inner end. Second ventrite longitudinally sculptured

;

pygidium broad, sides diverging above, one and one-half

times as long as broad in middle, with numerous small
punctures. Legs pale, the inner base of front and mid
femora ferruginous, the hind femora with apical half a
little darker than rest

;
hind tibiae not darkened near tip,

tarsi pale
;
teeth on hind tibiae above much sloping. Wings

fuinose darker on upper part and near tip, stigma and
marginal cell elongate

;
second submarginal about as large

as in frontata, the sides much curved, pedicel hardly one-

third of height of cell.

Length 16 mm.
One male from Jemez Springs, New Mexico, 2 July

(Englehardt). Type M.C.Z. no. 23536.

Cerceris aequalis Prov.

Provancher, Add. Hym. Can., 417, 1888.

Female. Black, bases of mandibles, spot on each side

of lateral lobe, large one on clypeal process, basal joint

of antennae below, stripe each side by eyes, spot behind
eyes, yellowish. Two small spots on pronotum, tegulae,

postscutellum, two spots on first segment, bands on sec-

ond, third, and fourth, narrow in middle, broad on sides,

all about equal, venter with three bands, and last segment
with two spots, all yellowish or yellow.
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Clypeai projection from above almost triangular, below
it is black, and a spine each side on margin of clypeus;

enclosure moderately large, rather finely longitudinally

striate
;
pygidium about two and one-lialf times as long as

wide at base, much narrowed toward the tip, dark fringe

each side. Front and mid femora dark on base, hind
femur and tibia dark on tip, hind tarsus very dark, ex-

cept a narrow line above on basitarsus. Wings with dark
front part, most prominent beyond the yellowish stigma.

Body rather finely punctate, hair on head and thorax
moderately long.

Male very similar in coloration, but the bands on ab-

domen are less broad on sides, and the spots on first seg-

ment are smaller. The clypeai truncation has three teeth,

the hair-lobes about as broad as the truncation; face,

from side, is rather short-haired; enclosure longitudinally

striate as in the female
;
pygidium broadly truncate at tip,

its base scarcely more narrow, coarsely punctate, one and
a half times as long as broad.
Length of $ 12 mm., of <$ 10 mm.
Type of Provancher was simply California, a male. I

have identified as it a male from San Mateo Co., Calif., 20

June, and a female from Big Flat, Coffee, Trinity Co.,

Calif. The description of Provancher would fit the male
of C. varians just as well.

This species is close to C. varians, but the clypeai proc-

ess is much more elevated, and there is no mark on the

propodeum.
In male the face has shorter hair than varians, there

are teeth on the truncation of clypeus, and the pygidium
is scarcely more narrow at base.

Cerceris abbreviate Bks.

Banks, Can. Entom., 1919, 84.

Specimens from Yakima, Little Spokane, Camp Uma-
tilla, all Washington, in July (Henshaw), and Carrville,

Trinity Co., Calif., 27 May.

Cerceris complete Bks.

Banks, Can. Entom., 1919, 83.

Have seen only the type from Claremont, Calif.
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Cerceris nigrescens Smith

Smith, Cat. Hymen. Brit. Mus., IV : 466, 1856.

Specimens from Wawawai (W. M. Mann)
;
Wenass

Valley, 7 July (Hensliaw)
;
Spokane, 21 June (Henshaw)

;

Ainsworth, 20 July (Henshaw)
;
and Gulf of Georgia (A.

Agassiz), all in Washington. Also occurs in Montana,
British Columbia, and eastward.

Cerceris varians Mickel

Mickel, Nebr. Univ. Studies, XVII : 336, 1917.

Paratype before me from Donner Lake, Calif.
;
others

from Mammoth, 17 Sept.; Sequoia National Park, 25

July; and San Mateo County, 20 June, all in California.

Cerceris munda Mickel

Mickel, Nebr. Univ. Studies, XVII: 337, 1917.

Described from Sacramento, Calif. I have not seen it.

Cerceris thione sp. nov.

Male. Black; markings pale yellowish, the face verg-

ing to white
;
most of mandibles, basal joint of antennae, a

small spot back of eyes, pronotum wholly, tegulae, spot
below tegulae, scutellum, postscutellum and a fairly broad
stripe each side on propodeum, pale yellowish; rest of

antennae brown, but rufous below for a few joints and the

last joint also rufous. Each segment of abdomen with an
apical band, that on second plainly broader than those

behind, none much widened on sides
;
venter with lateral

yellow spots on third, fourth, and fifth segments. Legs
yellowish, front and mid femora rufous on base, hind
femora rufous, darker on lower edge; more than apical

half of hind tibiae black, hind tarsi nearly black, except
basitarsi. Wings almost hyaline, brown, beyond the yel-

lowish stigma, the tip more broadly brown.
Hair of face short, white, vertex and thorax densely

dark-haired, on propodeum long and white, that on ab-

domen above longer than usual. Body densely and rather

finely punctate.

Mid lobe of clypeus projects triangularly below, and
the white hair-lobes are much less than their breadth
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apart, from side the clypeus is evenly convex; enclosure
mostly smooth and shining, sides punctate

;
basal segment

of abdomen much broader than long, fully one-half the

apical width of second segment, the abdomen rather

broad
;
pygidium very broad, hardly one and a half times

longer than broad, tip truncate, sides somewhat convex;
the hind tibiae are more swollen toward tip than usual, and
the outer spines are very prominent.
Length 10.5 mm.
From Colton, Calif. (Pilate), Eddy Collection, 24 Au-

gust and 4 September, and Claremont, Calif. (Baker).

One specimen from Colton is only 8 mm. long. Tvpe
M.C.Z. no. 23593.

Cerceris arno sp. nov.

Female. Largely yellowish, face wholly, basal half of

the mandibles, and basal joint of antennae, yellow
;
vertex

with a yellow spot each side from top of eye toward the

middle, a very large yellow spot back of eye. Pronotum
wholly, tegulae, a spot below it, yellow, below latter is a

rufous stain; scutellum, postscutellum, and most of the

sides of propodeum yellow, leaving only a median dark
stripe and this is partly rufous

;
basal segment of ab-

domen reddish at base, rest yellow, broad bands on next
four segments, that on second with a median dark spot in

front, the third and fourth acutely emarginate in front

with dark, the fifth entirely yellow
;
the terminal segment

yellow, except the rufous to brown pygidium; venter al-

most wholly yellow, some segments narrowly dark at

base; legs almost wholly yellowish to rufous, the tarsi,

especially the hind tarsi, darker, and a faint dark mark
at tip of hind tibiae.

Wings yellowish hyaline, yellow-brown in front, stigma
yellowish.

Face with much silvery white hair, not very long, but
dense, moderately short hair on vertex, thorax, and ab-
domen. Punctures dense, but not coarse. Mid lobe of

clypeus somewhat swollen above, much broader than high,
below with a broad truncation; enclosure mostly trans-
versely striate; basal abdominal segment much broader
than long; pygidium nearly three times as long as broad
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at tip, latter somewhat rounded, wider at base, at widest
part (above middle) it is twice as wide as at tip, bordered
with yellow fringe.

Length 10.5 mm.
From Colton, Calif. (Pilate), Eddy Collection, and

mountains near Claremont (Baker). Type M.C.Z. no.

23542. One specimen has the sternum yellowish, and one
has a reddish mark on the mesonotum.

Cerceris californica Cress.

Cresson, Proc. Ent. Soc. Pliila., 5 : 128, 1865.

Described from a male, possibly related to C. denti-

cularis. But the legs brownish at base, four anterior
femora ferruginous, posterior pair rufopiceous, tibiae and
base of tarsi yellow, is not like denticularis

,

nor is the

unusually small first segment tinged with ferruginous at

tip.

Cerceris denticularis Bks.

Banks, Bull. Mus. Comp. Zook, 51 : 113, 1917.

Specimens from Umatilla, Oregon, and Yakima and
Spokane, Wash.

Cerceris postieata Bks.

Banks, Ent. News, 1916, 64.

Described from the Jemez Mts., New Mexico (Wood-
gate).

Cerceris vicina Cress.

Cresson, Proc. Ent. Soc. Phila., 5 : 120, 1865.

Male from Raton Pass, New Mexico, 26 July (James).

Cerceris nasica V. & C.

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 132,

1904.

Jemez Springs, New Mexico, 2 July (Englehardt)
;
29

June, 2 July (Woodgate).

Cerceris athene sp. nov.

Female. Black; clypeus and bases of mandibles rather

rufous, sides of face yellow, back of eyes, also somewhat
rufous, a yellow spot near upper end of eye; on vertex
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back of ocelli are two transverse yellow marks, almost
united to form a curved band; basal joint of antennae

rufous, beyond brown; pronotum with the spots almost
united; tegulae rufous on inner part, yellow on outer half

;

yellow spot just below tegulae, and below that is a rufous
stain

;
scutellum, postscutellum, and a stripe each side on

propodeum, yellow.

First segment of abdomen fully one-lialf yellow; second
yellow, with a median indentation

;
third broad on sides,

narrow in middle
;
fourth and fifth bands fainter and very

narrow; second and third segments of venter yellowish.

Legs almost entirely rufous, tarsi dark; wings brownish
along front and more definite near tip.

Middle clypeal lobe swollen, and ending in a small

median cone-like point, no free edge
;
enclosure smooth in

middle, punctate on sides
;
pygidium with tip truncate,

base about as wide as tip, sides curved so that the widest
part is a little above the middle, it is fully one and two-
tliirds as broad as at tip, rather densely granulate; basal
segment of abdomen fully one-half of the second at tip.

Length 10.5 mm.
From Claremont, Calif. (Baker). Type M.C.Z. no.

23537. C. thione may be the male.

Cerceris melanthe sp. nov.

Female. Black
;
face below antennae, base of mandibles,

pronotum, tegulae, postscutellum and a spot on each pos-
terior side of propodeum, pale yellowish. On abdomen
an apical band on each segment

;
that on first narrow, that

on second covering about half of segment, angularly
emarginate in middle, those on other segments less wide,
but covering about one-half of segment, and more deeply
emarginate in front

;
venter with a large pale yellow spot

on each side of third segment. Femora almost wholly
shining black, front and mid femora pale at extreme tips,

hind trochanters pale, rest of front and mid legs pale, in

hind legs fully the apical half of the tibiae and the tarsi

black. Wings hyaline, stigma reddish, beyond is a broad
brown streak.
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Body rather coarsely punctate, much as in the section
with the dark stigma

;
hair on face short and silvery, but

long on edges of lateral lobes, that on vertex dark, on
pleura and propodeum longer and pale, abdomen scarcely
hairy above, below with a band of rather short hairs on
each segment.
Face moderately broad below, no clypeal process, and

the broad middle lobe scarcely reaches below the lateral

lobes
;
enclosure with a median groove and the sides

roughened, but hardly striate; basal joint of abdomen
about as long as broad, not half the apical width of second
segment

;
pygidium elongate, narrowed at each end, more

so at base, fully two and a half times as long as broad in

middle; the front tarsi (except basal joint) are more
broad than usual

;
teeth on upper edge of hind tibiae very

strong.

Length 6 mm.
From Apache Co., Santa Catalina Mts., Ariz., 25 July,

5500 ft., J. Bequaert collector. Type M.C.Z. no. 23539.

Cerceris calodera sp. nov.

Male. Small, body slender; face fairly broad, barely
narrowed at middle

;
face pale yellowish, with silvery

hairs, and white hair-lobes
;
lateral face marks and supra-

clypeal mark reach only a little above antennae. Clvpeus
swollen, lower margin slightly concave each side and pro-

jecting a little in middle, the process broad and truncate.

Antennae short, thick toward the tip, under side of tip

rufous, scape pale. Pronotum broadly yellow, the spots

nearly touching
;
mesothorax black, coarsely punctate, two

small rufous spots, one on tubercle, other below wing-
base; a faint spot each side on scutellum, band on post-

scutellum; propodeum rufous, black in middle and enclo-

sure, latter broad, smooth.
Abdomen slender, first segment rufous, its dorsum

plainly broader than long; second segment rufous on
base, behind is a broad yellow band, narrower bands on
other segments, but broader on sides

;
abdomen from side

shows the lateral lobes of venter roundedly projecting
below more than in allied species

;
venter black, a trace of
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rufous on sides. Each ventral segment, back of second,

shows a bristly punctate lobe each side, and connecting
punctate ridge in middle. On sixth segment the ridge is

elevated, each side into a broad lobe, with several fairly

large teeth grouped around the outer corner. Pygidium
slender, sides nearly parallel, and nearly twice as long as

broad in middle, tip truncate. Legs almost wholly yel-

lowish, tips of hind tibiae dark, and hind tarsi dusky.
Length 9 mm.
One from Jacumba, Calif., 12 August 1917 (W. M.

Wheeler). Type M.C.Z. no. 27622.

Cerceris illota sp. nov.

Male. Face yellowish, the lateral and supraclypeal
marks tend to extend upward toward top of eyes and the

anterior ocellus, sometimes connected with spots or band
on vertex

;
with short, silvery hair, hair-lobes no broader

than lateral lobes. Usually a comma-shaped rufous spot

back of each eye, and sometimes a rufous band across

vertex from eye to eye, often absent, or two spots. An-
tennae with scape pale, second and third joints usually

rufous, beyond brown, but tip of last joint rufous, third

not longer than fourth. Pronotum with the yellow spots

meeting
;
mesonotum black, stained with rufous, or all ru-

fous, a yellow spot under base of fore wings
;
scutellum

usually rufous, postscutellum yellow; pleura and pro-

podeum black to rufous, yellow stripe each side on pro-

podeum
;
enclosure fairly broad, smooth, but with one or

two punctures in upper corners.

First segment of abdomen rufous, dorsum plainly

broader than long; second segment more than twice as
broad behind as first, sides broadly convex, a nearly
square rufous or black spot indenting the broad yellow
band covering the rest of the segment; other segments
completely covered with yellow band, sometimes slightly

indented in front with rufous; from above the segments
show the denticulate appearance at outer hind corners.
Venter black, with pale yellowish, punctate spots on side

narrowly connected across middle. Pygidium one and
one-half times as long as broad in middle, tip usually a
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little narrowed. Sixth ventrite has a lobe each side

tipped with several black (or rufous) teeth, many blunt.

Legs yellowish to rufous, hind femora darker than
others, front and mid femora with some large spots of

white
;
hind tibiae dark beyond middle, hind tarsi dusky.

Wings dark along costa and towards tip as usual.

Length 9 to 11 mm.
From Tucson, Arizona, August (Bequaert), also Pata-

gonia, Arizona, 20 August (Bequaert), and Colton, South-
ern California, 16 August (Pilate)

;
also two from Pal-

merlee, Arizona (Biedermann). Type M.C.Z. no. 23541.

Cerceris isolde sp. nov.

Male. Face wholly yellowish up to upper edge of an-

tennal fossae, with short silvery hair, most dense toward
lower margin

;
hair-lobes yellowish, short

;
antennae mostly

rufous out to seventh joint, thence black, hut the last joint

is rufous, and scarcely curved. Face not very broad be-

low and little narrowed above; lateral lobes high, outer

side straight, and fully one-third its length against eye.

Clypeus projects below the lateral lobes and ends in a
truncate process. Head back of eyes rufous.

Pronotum rufous, with two yellow spots above; meso-
notum black, closely and coarsely pitted; scutellum

broadly and a line on postscutellum yellow; propodeum
rufous, the enclosure moderately large, mostly smooth,
but a few punctures on sides

;
median groove on pro-

podeum very distinct, lying in a depression
;
mesopleura

rufous, sternum black.

Abdomen rather slender; dorsum of first segment al-

most twice as broad as long; second segment twice as

broad behind, in front rufous as the first, behind with
broad yellowish band, four similar bands behind occupy-
ing all of dorsum, last segment also yellow, all with fine

whitish hair; pygidium one and one-fourth times as long

as broad in middle, tip broad, sides little curved, little

narrowed above. Venter with yellow bands, broad on
sides, second ventrite yellowish; on the sixth there is a

cross-ridge, but without teeth. Legs also wholly yellow-

ish to rufous, hind tibia near inner tip faintly darkened.
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Wings darkened in front and towards tip; marginal cell

quite long and narrowed toward tip; pedicel of second
submarginal fully one-half of cell’s height.

Length 10 mm.o
From Palmerlee, Arizona, Biedermann coll. Type

M.C.Z. no. 23540.

Cerceris ferruginor V. & C.

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 134,

1904.

Described from New Mexico; I have one from Tucson,
Arizona, July (Bequaert). The unusual length of the

first segment readily distinguishes it.

Cerceris populorum V. & C.

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 135,

1904.

Tucson, Arizona (F. H. Snow).

Cerceris semiatra sp. nov.

Male. Deep black; from middle of third abdominal
segment above to tip of abdomen yellow, and a narrow
yellowish band on these segments below. On face is a

narrow orbital streak, at top occupying hardly one-half

of space between eye and antenna, and below running out
before reaching the mandibles; the yellowish hair-lobes

are short
;
face below antennae with much rather long hair,

in most views silvery. The antennae (including scape be-

low) are black. On the pronotum there is a trace of a
narrow, yellowish line each side; no other pale on head
nor thorax. Legs black, front and mid tibiae show a pale
streak on front side, tarsi more brown, but with white
hair, appear paler.

Fore wings with usual dark spot at tip
;
stigma and the

veins before it yellow, veins beyond and behind stigma
brown.
Face with nearly parallel sides, higher than broad;

clypeus quite large, rounded above and on sides, below
truncate, and not as coarsely punctate as rest of face.

Antennae as long as width of head, broadened toward tip,
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third joint short, but a little longer than fourth, a high
carina between bases of antennae. Mesonotmn coarsely
punctate, enclosure broad and smooth, propodeum very
coarsely punctate. First abdominal segment with nearly
parallel sides, not one-half the width of hind margin of
second segment, latter quite long as usual, sides rounded
in to front, surface coarsely punctate, third segment
about as broad as second, others shorter; pygidium fully

one and one-half as long as broad, tip truncate and more
than one-half of base, sides slightly curved

;
ventral seg-

ments without definite fringes.

In fore wings, the third submarginal cell has an oblique

base and sinuous tip, and is a little longer than broad, and
beyond this cell the marginal cell tapers a little to tip.

Length 10 mm.
One male from Patagonia, Arizona, 20 August (Be-

quaert). Type M.C.Z. no. 27620.

Subgenus Apiratrix Shest.

This subgenus is easily separated not only by the origi-

nal character of a small basal raised area on the second
ventrite, but also by the darker color of the stigma, brown
to black against the yellow to ferruginous of the typical

forms
;
the lateral lobes reach the eye higher than in many

of the true Cerceris

,

and in most of the species there is a
mesosternal tubercle in the female.

APIRATRIX FEMALES

1. Propodeum and base of abdomen rufous; face with
three pale spots, lateral lobes black; clypeus with
a small median, pointed cone conifrons

Propodeum and base of abdomen not rufous, no
pointed cone on clypeus 2

2. Front femora impressed on outer dark part when
seen from above 3

Front femora not impressed behind, convex; end of

clypeus upraised a little, so with free, dark edge 4
3. Clypeus plainly swollen above, but not quite in a

cone; white of clypeus not nearly twice as broad
as long

;
apex of pygidium more than one-half its
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greatest width; hind femora more than one-half

black below complanata
Clypeus evenly convex; white of clypens fully twice

as broad as long
;
apex of pygidium not one-half its

greatest width, hind femora not so much black.

vanduzeei

4. Scape of antennae pale above and below; often two
spots on vertex

;
marks mostly white

;
enclosure

punctate on sides acantliopJiila

Scape of antennae dark above 5

5. Lateral face marks separated from clypeus by black

;

enclosure with transverse striae vie reck

i

Lateral face marks reach yellow of clypeus 6

6.

Enclosure nearly cross-striate
;
clypeal lobe short,

truncate; face-markings yellowish; pale abdominal
bands deeply indented with black

;
yellow spots on

venter minax
Enclosure largely smooth, not cross-striate 7

7. Enclosure smooth, no punctures; face with much
white hair below

;
clypeal lobe broadly emarginate

in middle
;
yellow of clypeus separated from lateral

face marks by a black line
;
pygidium not especially

slender nor narrowed more than usual toward tip

;

hair-lobes white, broad, partly on clypeus snowi
Enclosure mostly smooth, but with some striae or

punctures
;
yellow of clypeus adjoins lateral face-

marks 8

8. Enclosure with rather hue oblique striae each side of

median groove
;
pygidium not particularly slender

near tip
;
clypeal margin scarcely elevated.

hesperina
Enclosure mostly smooth but fine transverse striae in

upper part, the groove with lines across
;
pygidium

very slender and apical third more narrowed
;
cly-

peal margin plainly a little elevated convergens

APIRATRIX MALES

1. First and second segments entirely jet black, rest

of abdomen with yellow bands
;
hind legs almost
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9

o
l)<

4.

o.

6 .

8 .

9.

wholly black; lateral lobes black; hair-lobes so
broad they almost touch each other seminigra

Second segment with a pale band 2

Propodeum and first segment reddish, face below
antennae wholly pale conifrons

These parts not reddish 3

Clypeus wholly black as also supraclypeal area
;
hind

femora black almost to tip 4
Clypeus, at least, with a large pale spot 5

Enclosure partly punctate
;
lower face densely white-

haired snowi
Enclosure smooth, corners finely striate; lower face

not especially densely hairy convergens

Lateral lobes at least partly black 6

Lateral lobes wholly pale 8

A supraclypeal pale mark
;

clypeus higher than
broad; enclosure cross-striate; body very slender.

arizonella

No supraclypeal mark, at most a dot, body less

slender, enclosure not cross-striate; clypeal lobe

with three teeth or lobes 7

Lateral lobes partly pale
;
enclosure smooth

;
teeth of

clypeus blunt, rounded; hair-lobes small ... eriogoni

Lateral lobes black; no spot on pleura, teeth sharp,

mid tooth rounded hesperina

Scape pale above as below
;
marks white, face rather

narrow
;
lower edge of clypeus trilobed,

acanthophila
Scape dark above 9

Hind femora with apical third beneath pale, venter
with some yellowish; two oblique stripes on pro-

podeum 11

Hind femora with less than one-fourth pale
;
venter

black, unspotted 10

Clypeus about as broad as high, broad on lower mar-
gin, comma-mark a little below middle of clypeus,

clypeal edge short, truncate ;
hair-lobe not equal

breadth of clypeal lobe, marks snow-white.
huachuca
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Clypeus plainly higher than broad, comma-mark
plainly above middle, a noticeable mass of silvery,

hair on lateral lobes and lower clypens somewhat
obscuring the hair-lobes

;
marks yellow, hair-lobes

nearly as broad as clvpeal lobe complanata
11. Spots on scutellum and first segment; no pale marks

on propodenm; enclosure with oblique striae; pv-

gidium oblong cockerelli

Band on scutellum and first segment; two oblique

stripes on propodeum behind; enclosure trans-

versely striated; pygidium slender, about equally

narrowed at each end vanduzeei

Cerceris (Apiratrix) convergens V. & C.

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 136,

1904.

Several from Jacumba, Calif., 12 to 17 August
(Wheeler)

;
Patagonia, Ariz., 20 Aug. (Bequaert), and

Apache Cp., Santa Catalina Mts., Ariz., 25 July, 5500 feet

(Bequaert).

Cerceris (Apiratrix) huachuca sp. nov.

Male. Black, with snow-white marks. Face moder-
ately narrow, white, with short white hair, longer at lower
margin

;
clypeus scarcely higher than broad, comma-mark

near middle
;
clvpeal edge short, truncate, hair-lobes not

quite as broad as clvpeal edge; third joint of antennae

barely longer than fourth, scape above dark, two spots

on pronotum, not meeting; two on scutellum, not far

apart
;
line on postscutellum, two small spots, touching on

first segment of abdomen
;
rather broad band on second

segment, not broadened on sides
;
narrow band on tip of

next four segments; pygidium twice as long as broad in

middle, a little broader above, tip truncate
;
venter black.

Very short pale hairs on abdomen, longer on first segment
above, darker, but rather short, on mesonotum.
Hind femora black almost to tip, second femora and

first black behind on basal two-thirds
;
enclosure smooth.

Length 5 mm.
From Patagonia, Arizona, 20 August (Bequaert).

Type M.C.Z. no. 27636.
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Cerceris (Apiratrix) eriogoni V. & C.

Viereck and Cockerell, Jour. N. Y. Ent. Soc., 12: 139,

1904.

Two from Tempe, 31 July, and 2 August (Bequaert).

Cerceris (Apiratrix) acanthopJiila Ckll.

Cockerell, Entom., 1897, 135.

Several from Arizona, Tempe, August 1 and 2 (Be-
quaert)

;
August 5 (Wheeler)

;
Tucson, July (Bequaert)

;

Tucson, September 1-5 (Carpenter). Two females, 4
August, from Tempe, agree with the description of C.

chilopsidis Vier. & Ckll. and are, I believe, the female of

acanthophila.

Cerceris (Apiratrix) vierecki sp. nov.

Female. Black. Face with a large pale yellowish spot

on middle lobe of clypeus, a spot on outer side of each lat-

eral lobe, a supraclypeal spot, and an elongate spot each
side by eye. This leaves on each side a black streak be-

tween the supra-clypeal mark and the eye-spot running
down on the lateral lobe. Basal joint of antennae pale

beneath, also most of the mandibles, and a small spot be-

hind each eye
;
most of the antennae pale below and brown

above. Pronotum with a spot each side, tegulae, spot

each side on scutellum, line on postscutellum, all yellow-

ish
;
sometimes a spot below tegulae.

Abdomen with a narrow apical band on the first seg-

ment, a broad band on the second, broadly emarginate in

front; third and fourth segments with a more broadly
emarginate band, very narrow in the middle

;
fifth with

a narrow apical band, all yellowish; venter unspotted.

Legs very pale, the femora largely black, front and mid
pairs with apical fifth pale; hind tibiae with large black

spot over apical half, and the tarsi (except basitarsi)

brown.
Wings faintly infumate, stigma brown, and a broad

brown streak beyond. Body densely and rather coarsely

punctate. Hair on face pale and very short, that on ver-

tex and thorax longer and darker
;
propodeum and basal

segment with long white hair, rest of abdomen hardly
hairy above, and few hairs in the ventral bands.
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Face moderately broad, border of mid lobe truncate

;

enclosure with middle groove, and coarsely transversely

ridged
;
basal segment of abdomen broader than long, al-

most one-half the apical width of second segment
;
pygid-

ium broader at base than at tip, about three times as long

as wide at tip, sides slightly bowed.
Length 6 mm.
From Tempe, Arizona, 1 August (Bequaert). Type

M.C.Z. no. 23544.

Cerceris (Apiratrix) conifrons Mickel

Mickel, Trans. Amer. Ent. Soc., XLII : 410, 1916.

Specimens from Tempe, Ariz., 31 July (Bequaert)
;

described from Nebraska and Wyoming, having spread
so far may extend into California.

Cerceris (Apiratrix) cockerelli Vier.

Viereck, Proc. Acad. Nat. Sci. Phila., 1902, 731.

Described from La Jolla, Calif.

Cerceris (Apiratrix) complanata Mickel

Mickel, Nebr. Univ. Studies, XVII : 340, 1917.

Described from Auburn, Calif. Specimens from Three
Rivers, Calif., 12 to 14 July; and Antioch, Calif., in May
and June.

Cerceris (Apiratrix) snowi Bks.

Banks, Can. Entom., 1919, 84.

Based on males from Tucson, Ariz. (Snow), and San
Diego Co., Calif. (Van Duzee). I have also a male from
Jacumba, Calif., 12 to 17 August (Wheeler), and females
from Jacumba, Calif., 12 to 17 August, which are evi-

dently this species.

They are larger than the males
;
agree with males in

lacking a supraclypeal mark, but the clypeus is almost
wholly pale, the lower edge of mid lobe black, and forming
a slightly bilobed rim

;
lateral lobes with long silvery hair.

Two small spots on scutellum (often absent in the male),
a spot below tegulae (usually absent in male), a spot on
the pleural spine

;
basal segment with a small transverse

line or two small spots (as in one of the male types)
;
rest
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of abdominal marks are like those of the male; that on
second broad, that on third broken in one female (as in

all males). Legs have black femora, excepting tips of
the front and mid pairs. The enclosure is smooth. The
pygidium is long, almost to a point below, and with sides

much bowed; the front tarsi are flattened.

Length of ? 10 mm.

Cerceris (Apiratrix) vanduzeei Bks.

Banks, Bull. Mus. Comp. Zool., LXI : 114, 1917.

Types from San Diego Co., Calif., June (Van Buzee),
and also from Claremont, Calif. (Baker).

Cerceris (Apiratrix) arizonella sp. nov.

A small very slender male with supraclypeal area
wholly pale and wholly united with lateral face-marks,
the latter do not extend down to mandibles, as the lateral

lobes are black, antennae pale rufous, scape beneath white

;

two white spots on pronotum, nearly meeting; dot on
tubercle, two spots on scutellum, and a line on postscutel-

lum, a spot on first segment of abdomen, fairly broad;
band on second, and narrow, white bands on those behind,

except that on the sixth segment is very faint; venter
black.

Except face much like acanthophila, but more slender.

Face more narrow than that species, the clypeus higher
than broad, from side, evenly convex, lower margin con-

vex; hair-lobes very short; antennae quite slender, third

joint much longer than fourth, last joint but little curved

;

mesonotum coarsely pitted, with little very short hair;

propodeum roughened somewhat transversely, enclosure

with transverse striae. First segment of abdomen about
as broad as long, sides slightly rounded, all segments
coarsely punctate, third and fourth segments of equal

width, pygidium small and slender, base about one-half

width, tip about half the width of base, rounded, surface

with a few large punctures.

In the fore wings the third submarginal cell is no longer

than broad, beyond it the marginal cell is narrowed
toward tip.
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Length 5 mm.
One male from Tenrpe, Arizona, 1 August (Bequaert).

Type M.C.Z. no. 23538.

Cerceris (Apiratrix) seminigra sp. nov.

Male. Deep black; first and second segments of ab-

domen jet black, no pale marks, third to sixth segments
inclusive entirely yellow above. Venter with yellow spots

on sides of segments four to sixth
;
face with lateral marks

touching a large spot on clypeus, lateral lobes and face

above clypeus black; long silvery hairs on face-marks and
lower face

;
antennae rufous, darker toward tip, scape be-

low pale. Two small spots on pronotum, tegulae, two
fairly large spots on scutellum, all pale yellowish. Hind
legs almost wholly black, a small pale streak at base of

tibia above, front and mid legs wholly black on femora

;

tibiae black except yellow on upper side
;
tarsi pale. Wings

slightly fumose, darker in front toward tip, stigma brown.
Face rather wider above than below, clypeus rounded

above and on sides, almost as long as broad, below con-

vex; the white hair-lobes very broad, almost meeting in

middle
;
a moderately high carina between antennae

;
an-

terior ocellus hardly larger than others, and about one
and one-half diameter from them. Antennae short, not

equal width of head, broader towards tip, third joint

slender, much longer than the fourth. Hair on head and
mesonotum plainly shorter than usual; enclosure smooth,
with distinct mid groove. Abdomen rather short, first

segment broader than long, fully one-half of hind width
of second segment, latter not as long as usual, but broader
in front at attachment, third segment scarcely broader
than second. Pygidium about one and one-half times
as long as broad, tip very broad, truncate, nearly as
broad as the base, slightly broader in middle, surface
minutely granulate, and with about ten large punctures.
Much long white hair on underside of last three segments.
Fore wings have the marginal cell a little narrowed
toward tip, second submarginal with very short pedicel,

third a little longer below than broad, outer side bent a

little near end, not sinuous.
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Length 7 mm.
One male from Patagonia, Arizona, 20 August (Be-

quaert). Type M.C.Z. no. 27621.

Cerceris minax Mickel

Mickel, Nebr. Univ. Studies, XVII : 339, 1917.

I have a paratype from Auburn, Calif.
;
also described

from Sacramento.

Cerceris hesperina Bks.

Banks, Bull. Mus. Comp. Zool., LXI: 115, 1917.

Specimens from Ainsworth, 20 July and Yakima City,

2 July, both Wash. (Henshaw).
C. pudorosa Mickel (Nebr. Univ. Studies, XVII: 338,

1917) appears to be a synonym; hesperina has several

months priority.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21.

Fig. 22.

Explanation of Plate 1

Cerceris athene, base of abdomen.
Cerceris athene, pygidium, side of head.
Cerceris completa, base of abdomen.
Cerceris illota, teeth on lobe of sixth ventrite.

Cerceris arno, pygidium.
Cerceris viereclci, pygidium.
Cerceris snoivi, pygidium.
Cerceris calodera, side-view of abdomen.
Cerceris illota, clypeus.

Cerceris isolde, clypeus.

Cerceris convergens, pygidium.
Cerceris cequalis, pygidium.
Cerceris eurymele, clypeal process from above.
Cerceris thione, clypeus from in front.

Cerceris melanthe, pygidium.
Cerceris femur-rubrum, clypeus of male.
Cerceris complanata, head from side.

Cerceris populorum, edge of clypeus.

Cerceris populorum, teeth on lobe of sixth ventrite.

Cerceris illota, lobe of fifth ventrite.

Cerceris athene, clypeus.

Cerceris sextoides, clypeal process from above.
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NEW SPECIES OF DIPLOSPHYRONID PSEUDO-
SCORPIONS FROM AUSTRALIA 1

By C. Clayton Hoff
Department of Zoology and Parasitology,

Colorado Agricultural and Mechanical College

Through the kindness of Professor Nathan Banks, the

writer has been able to study the collections of Australian
and New Zealand pseudoscorpions deposited in the Mu-
seum of Comparative Zoology. The majority of these

collections were taken by members of the Harvard Aus-
tralian Expedition in 1931 and 1932.

The present paper is concerned only with the diplo-

spliyronid pseudoscorpions. The specimens have been
mounted on microscope slides after being cleared in beech-

wood creosote. Measurements were made with a cali-

brated micrometer ocular and are expressed in milli-

meters. All of the specimens described here have been
returned to the Museum of Comparative Zoology.

Family OLPIIDLE Chamberlin 1930
Subfamily Olpiin^: Banks 1895
Genus Olpium L. Koch 1873
Olpium zealandiensis sp. nov.

Figures 1-3

Female. Body moderately slender
;
carapace moder-

ately brown, abdomen and legs light yellowish brown,
palpi deep reddish brown. Length of body 2.7 mm.
Carapace smooth except weakly developed netlike lines

on the posterior one-third of the face and along the sides.

Setae sparse, only two setae along the posterior margin of

the carapace. The two eyes of each side separated by
less than the diameter of the posterior eye. Lateral
margins of the carapace weakly convex, posterior margin
nearly straight. Length of carapace about 0.8 mm., great-

est width across posterior margin and equal to 0.71 mm.,
ocular width about 0.5 nun.

1 Published by a grant from the Museum of Comparative Zoology at Har-
vard College.

36
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Abdomen elongate with sides weakly and evenly con-

vex, length 1.9 mm., width 1.05 mm. All tergites equally

sclerotic, not divided, surface marked by very faint net-

like sculpturing*. Each of the first two tergites with four
setae, more posterior tergites with six setae, the tenth and
the eleventh with 10 setae. Stemites a little more lightly

pigmented than the tergites and virtually unsculptured.

Most sternites with six to 10 very fine acuminate setae
;

sternites not divided.

Chelicera fairly stout, 0.27 mm. long, width of base
0.16 mm. Flagellum of three setae, anterior one stout

and denticulate along the distal one-third
;
the middle seta

about two-thirds the length of the distal one and also sub-

terminally denticulate
;
the proximal seta inconspicuous,

less than one-half the length of the middle one, and ap-

parently acuminate. Fixed finger gently curved, with
four or five small, retroconical teeth along the distal one-

half of the inner margin; lamina exterior wide and con-

spicuous
;
distal tooth of serrula interior ligulate and with

finely serrate margin, next three more proximal teeth

platyform and with serrate margins, other teeth modified
to form a velum. Movable cheliceral finger a little

curved, fairly slender; serrula exterior of 20 ligulate

plates
;
subapical lobe stout and with two rounded cusps

;

apical tooth no more sclerotic than the rest of the finger

;

galeal seta inserted near the base of the subapical lobe

and not reaching to the tip of the galea; galea (Fig. 1)

stout, straight, and with three fairly stout and little-

curved terminal and subterminal rami
;
length of movable

finger 0.2 mm.
Palps (Fig. 2) moderately stout; polished reddish

brown in color; investing setae long, acuminate, and fairly

numerous
;
surface smooth except for weakly developed

granules on the sides of the maxillae, on the trochanteral
protuberances, on the central portion of the flexor surface
of the femur, and along the distal half of the flexor surface
of the chelal hand. Maxilla 0.44 mm. long, 0.28 mm. wide

;

trochanter 0.40 mm. long, 0.24 mm. wide; femur 0.71 mm.
long, width 0.26 mm.

;
tibia 0.71 mm. long, 0.31 mm. wide

;

chela without pedicle 1.16 mm. long, 0.44 mm. wide
;
chelal
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hand without pedicle 0.60 mm. long, 0.42 mm. deep. From
the side, chelal hand (Fig. 3) stout, depth little less than
the width

;
hand not much narrowed towards the fingers

;

length of movable finger 0.62 mm. Many marginal teeth

of chelal fingers broken hut apparently about 45 conical

and cuspid teeth distributed along nearly the entire mar-
gin of each finger.

Legs moderately stout, yellow in color; setae fine and
acuminate, sparse on the proximal podomeres but longer
and more numerous on the distal podomeres

;
surfaces of

pedal podomeres apparently unsculptured
;
tarsal claws

stout. First leg with pars basalis deepest across the dis-

tal end, length measured along the extensor margin 0.264

mm., depth 0.13 mm.
;
pars tibialis stout, extensor margin

flatly convex, flexor margin more convex, length measured
along the extensor margin 0.22 mm., depth 0.143 mm.

;

tibia subcylindrical except in the proximal portion, length

0.30 mm., depth 0.103 mm.
;
metatarsus subcylindrical,

length 0.135 mm., depth 0.07 mm.
;
telotarsus a little deeper

proximally than distally, length 0.133 mm., depth 0.067

mm. Fourth leg with extensor margin of femur a little

flatly convex in the center, more convex near the ends;
flexor margin of femur more weakly and evenly convex
than the extensor margin; length of pars basalis 0.23

mm.
;
length of pars tibialis measured along the extensor

margin 0.55 mm., depth 0.265 mm.
;
length of entire femur

0.67 mm.; tibia with extensor margin nearly straight

except at the proximal end, flexor margin weakly convex,

length 0.50 mm., depth 0.14 mm.
;
metatarsus subcylindri-

cal, with a long tactile seta inserted very close to the

proximal margin, length 0.20 mm., depth 0.095 mm.
;
telo-

tarsus subcylindrical, length 0.17 mm., depth 0.078 mm.
Genital complex very simple

;
posterior operculum or

third sternite with four setae. One median and two lateral

cribiform plates, all small and subequal in size.

Type locality. The female holotype collected by Mr.
G. Archey on Tera Kihi Island, Hauraki Gulf, New Zea-
land, on October 25, 1924.

Remarks. A single species of Olpium, 0. michaelsoni
Tullgren, 1909, has been reported previously from the
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Australian region. From the description given by Cham-
berlin (1930), it is evident that zealandiensis differs from
michaelsoni by having much stouter palpal podomeres.
By comparing the palp of zealandiensis with the figure

given by Beier (1932, fig. 210) for the palp of michaelsoni,

it may be seen that a number of slight differences exist

between the two forms with respect to the shape of the

palpal podomeres. Olpium zealandiensis may be readily

separated from other species of the genus by character-

istics of the palpal podomeres.

Genus Xenolpium Chamberlin 1930
Xenolpium granulosum sp. nov.

Figures 4-6

Female. Body elongate; length 4.65 mm. Carapace
light brown in color; posterior margin nearly straight,

anterior margin weakly bilobed, lateral margins very
weakly convex to straight behind the eyes

;
posterior mar-

gin with two setae, each placed some distance anterior to

the actual margin; anterior margin with four setae; eves
prominent

;
anterior eye separated from the anterior cara-

pacal margin by more than the diameter of the eye, eyes
of each pair separated by about one-half the diameter of
the eye; carapace smooth except for netlike markings
along the side and weakly developed granules behind the

eyes
;
length of carapace 1.08 mm.

;
posterior and greatest

width about 0.9 mm.; ocular width 0.5 mm. Abdomen
much wider than carapace

;
lateral margins gently con-

vex; length 3.55 mm., greatest width 1.9 mm. Tergites
light brown in color, surface virtually smooth; first ter-

gite with four setae, central tergites with six to eight

setae; all tergites undivided. Sternites smooth, light

brown in color
;
most sternites with eight, some with six

or 10 marginal setae.

Chelicera moderately deep brown in color
;
base fairly

stout and marked by a few netlike lines on the exterior
surface

;
all setae long and acuminate

;
flagellum of four

stout blades, each with an almost smooth margin; cheli-

cera 0.29 mm. long, base 0.175 mm. wide. Fixed finger
with wide and evenly convex lamina exterior

;
distal one-
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half of inner margin with five or six retroconical teeth,

two other teeth in the inner margin of the apical tooth

;

terminal plate of serrula interior spinelike, the next three
conical, others fused into a velum, all teeth with entire

margins. Movable finger fairly stout, a little curved

;

subapical lobe much smaller than the apical tooth and
located verv close to the latter

;
serrula exterior of about

20 ligulate plates (exact count prevented by broken
plates)

;
galea (Fig. 4) trifid near base, each branch sim-

ple and fingerlike
;
galeal seta fairly stout and not reach-

ing to the tip of the galea
;
movable finger 0.26 mm. long.

Palps (Fig. 5) moderately stout, deep reddish brown
in color; setae acuminate; surface of podomeres very
weakly granular, with the granules minute and hardly
discernible on the extensor surfaces of all podomeres
except the trochanter

;
chelal fingers with surface smooth.

Maxilla 0.54 mm. long, 0.38 mm. wide; trochanter with
conical extensor protuberance and a more rounded sub-

dorsal one, granules of the extensor side confined to the

protuberances
;
length of trochanter 0.54 mm., width 0.31

mm.
;
femur 0.88 mm. long, 0.35 mm. wide

;
tibia 0.92 mm.

long, with 0.37 mm. Chela from the dorsad with hand
stout, fingers gently curved and well separated from the

hand
;
chela without pedicle 1.58 mm. long, 0.55 mm. wide

;

chelal hand exclusive of the pedicle 0.85 mm. long, 0.49

mm. deep
;
movable finger 0.8 mm. long. From the side,

chelal hand (Fig. 6) subcylindrical
;
basal margin rounded

and blended into the dorsal and ventral margins without
interruption; fingers fairly slender; each finger with
about 60 marginal teeth distributed along almost the

entire finger margin; teeth of the distal portion of each
row retroconical and with well-developed cusps, those of

the proximal end of each row rounded and acuspid.

The legs deep yellow in color; fairly stout; surface ap-

parently not sculptured
;
setae long and acuminate, more

numerous on the distal than on the proximal podomeres

;

tarsal claws stout. First leg with femoral parts stout,

margins of pars basalis flatly convex, margins of pars
tibialis more rounded; length of pars basalis measured
along the extensor margin 0.285 nun., depth 0.185 mm.

;



1947] Pseudoscorpions 41

pars tibialis measured along the extensor margin 0.30

mm. long, 0.182 mm. deep; tibia with extensor margin
nearly straight except at the proximal end, weakly convex
on the flexor margin, pedicle not developed, length 0.375

mm., depth 0.118 mm.; metatarsus subcylindrical but a

little narrowed distallv, length 0.16 mm., depth 0.083 mm.

;

telotarsus like the metatarsus in shape but somewhat
more slender, length 0.16 mm., depth 0.067 mm. Fourth
leg with subtriangular pars basalis, length 0.315 mm.,
depth 0.20 mm.

;
flexor margin of pars tibialis almost

straight, extensor margin flatly convex with a distinct

angulation near the basal end, length measured along the

extensor margin 0.78 mm., depth 0.335 mm.
;
entire femur

0.93 mm. long; tibia and tarsal podomeres with shape
much like the corresponding podomeres of the first leg

;

tibia 0.62 mm. long, 0.175 mm. deep ;
metatarsus 0.245 mm.

long, 0.115 mm. deep
;
telotarsus 0.225 mm. long, 0.095 mm.

deep
;
metatarsus with a tactile seta located on the exten-

sor surface near the base of the podomere
;
telotarsus with

two tactile setse, one located 0.045 mm. and the other 0.125

mm. from the proximal margin.
Genital complex very simple. Second sternite or an-

terior operculum with 11 small marginal setae; third

sternite or posterior operculum with five marginal setae.

Small median and lateral eribiform plates present.

Type locality. The female holotype from Mullewa,
Western Australia. Collection made by Dr. W. M.
Wheeler on September 20, 1931.

Remarks. Xenolpium granulosum appears closely re-

lated to 0. amboinensis Chamberlin, 1930, from the Dutch
West Indies. The two species differ by the more slender
chela, the basallv less truncate chelal hand, and the larger
size of the body in 0. granulosum.

Family GARYPIDJE Hansen 1894
Subfamily Gaeypix.e Simon 1879
Genus Garypus L. Koch 1873
Garypus longidigitus sp. nov.

Figures 7, 8

Female. Body large, stout, 4.4 mm. long; appendages
long and slender. Carapace light brown in color

;
surface
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granular and marked by netlike lines; anterior margin
bilobed, lateral margins weakly convex; eyes large, the

eyes of one side separated by less than one ocular diame-
ter; eyes removed from the anterior carapacal margin
by between two and three ocular diameters

;
transverse

furrows weakly developed; setae scattered, fairly numer-
ous

;
length of carapace 1.28 mm., greatest width pos-

teriorly and equal to 1.1 mm., ocular width 0.7 mm. Ab-
domen oval-elongate, length 3.1 mm., width about 1.9 mm.
Tergites 2 to 10 divided; surface sculptured as on the

carapace
;
brown in color

;
setae weak and short

;
first ter-

gite with 10 setae, lialf-tergites of central and posterior

part of body with six or seven setae along the posterior

margin and two or three setae along the lateral margin;
intertergal membranes and median membranes between
lialf-tergites continuous, wide, and marked by wavy stna-
tions. Sternites 4 to 10 divided; very lightly pigmented,
especially anteriorly; sculpturing scalelike or netlike

and much more weakly developed than on the tergites;

setae short, fine, more or less similar in number and ar-

rangement to those of the tergites
;
intersternal mem-

branes like those of the tergites. Pleural membranes
wide, marked by rugose or papillose striations. Stig-

mata placed entirely in the pleural membranes and not

on the sclerotic sternal halves.

Chelicera fairly sout, yellowish brown in color; length

0.36 mm., width of base about 0.215 mm. Base quadrate ;

inner margin with a deep sinuation between the base and
the fixed finger

;
setae is, Is, and sb located on the promixal

half of the fixed finger; dorsal surface of base weakly
sculptured by netlike lines. Flagellum with three stout

and much flattened blades
;
the posterior blade two-thirds

as long as the anterior one, the central blade intermediate
in length; each blade denticulate, with the teeth long,

slender, irregular in distribution and length, and confined

to the distal two-thirds of each blade. Fixed finger very
convex, with well-rounded lamina exterior; apical tooth

very dark brown and sclerotic, with two small denticles

on the inner surface
;
inner margin of finger with one or

two stout, sclerotic, retroconical distal teeth followed
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proximally by three to five weaker, non-sclerotic, retro-

conical teeth becoming progressively smaller in size
;
dis-

tal plate of serrnla interior spinelike and directed anteri-

orly. Movable finger gently curved; apical tooth acute,

darkly pigmented, and sclerotic; subapical lobe subdi-

vided distally into two acute teeth
;
galeal seta inserted at

the level of the subapical lobe and not reaching to the tip

of the galea
;
serrula exterior partly broken but probably

composed of about 25 ligulate plates; galea stout, fairly

straight, with six slender and gently curved simple rami
confined to the distal one-third; length of movable clieli-

ceral finger about 0.31 mm.
Palps (Fig. 7) slender; yellowish brown except chela

reddish brown; surface of podomeres except the chelal

fingers marked by netlike lines and granulations
;

setae

fairly numerous, short, acute, slightly curved, and incon-

spicuous. Maxilla 0.78 mm. long, about 0.5 mm. wide;
trochanter 0.65 mm. long, 0.38 mm. wide

;
femur 1.65 mm.

long, 0.318 mm. wide
;
tibia 1.38 mm. long, 0.35 mm. wide

;

chela without pedicle 2.65 mm. long, 0.65 mm. wide
;
depth

of chela 0.59 mm., length of hand without pedicle 1.1 mm.
;

length of movable finger 1.65 mm. Shape of chela from
the side and the arrangement of tactile setae as shown in

figure 8. Marginal teeth of chelal fingers cuspid, ar-

ranged along the entire finger margin
;
about 85 teeth on

the fixed finger, about 70 teeth on the movable finger;

teeth near each end of the row on each finger more or less

conical, those of the center of the row on the fixed finger

retroconical, those of the center of the row of the movable
finger retroconical to much flattened so that they are much
less acute than the opposing teeth of the fixed finger.

Legs very slender
;
deep yellow in color

;
surface marked

by netlike lines
;
setae like those of the palpi, except longer

and more numerous on the flexor surfaces of the tibial

and tarsal podomeres. First leg with stout trochanter,
0.33 mm. long, 0.235 mm. deep

;
pars basalis slender, flexor

margin nearly straight, extensor margin convex in the

center, podomere deepest near the distal end, length mea-
sured along the extensor margin 0.62 mm., depth 0.185

mm.
;
pars tibialis subcylindrical, length measured along
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the extensor margin 0.39 mm., depth 0.18 mm.
;
tibia with

extensor margin convex, flexor margin concave, deepest
at the distal end, length 0.57 mm.,'depth 0.135 mm.

;
meta-

tarsus subcylindrical in shape, length 0.38 mm., depth
0.105 mm.; telotarsns 0.345 mm. long, 0.1 mm. deep.
Fourth leg with trochanter 0.55 mm. long, 0.24 mm. deep

;

pars basalis subtriangular in outline, 0.395 mm. long, 0.215

mm. deep; pars tibialis with very weakly convex flexor

margin continuous with the margin of the pars basalis,

extensor margin weakly to flatly convex hut a little more
convex basally than distallv, length measured along the

extensor margin 0.995 mm., depth 0.275 mm.
;
entire femur

1.25 mm. long; tibia shaped as in the first leg hut much
more slender, length 0.98 nun., depth 0.15 mm.

;
meta-

tarsus subcylindrical but a little narrower across the dis-

tal than the proximal end, length 0.48 mm., depth 0.13

mm.
;
telotarsus 0.38 mm. long, 0.12 mm. deep.

Genital complex simple
;
anterior operculum with 17

setae, many of which are arranged in a row along the pos-

terior margin
;
posterior operculum or third sternite with

eight setae forming a single row; lateral cribiform plates

smaller than the somewhat fragmented median plate.

Type locality. Weier, Murray Islands, Torres Strait,

Queensland. Collection made by H. L. Clark on October

4, 1913. Unfortunately, no ecological data accompany
the single individual (holotvpe) in the collection.

Remarks. This is the first record of the genus Garypus
L. Koch from the Australian region and its occurrence
fulfills a prophecy made by Chamberlin (1934) that the

genus should be present in Oceania.

Garypus longidigitus is readily separated from other

species of the genus by the characteristics, especially the

length : width ratios, of the palpal prodomeres. The very
long and slender chelal fingers are among the most sig-

nificant of the diagnostic features.

Genus Synsphyronus Chamberlin 1930

Synsphyronus + Maorigarypus Chamberlin, 1930, Ann.
and Mag. Nat. Hist., ser. 10, 5: 616, 617.

Synsphyronus-{-Maorigarypus Chamberlin, 1931, Stan-



1947] Pseudoscorpions 45

ford Univ. Publ., Univ. Ser., Biol. Sci., 7(1) : 135, 153, 155,

208, 215, 228 (figs.).

Synsphyronus Chamberlin + Synsphyronidee Beier +
Mao rigarypus Chamberlin, Beier, 1932, Das Tierreich,

57: 226, 238.

Synsphyronus emend., Chamberlin, 1943, Ann. Ent.

Soc. Amer., 36 : 488, 489.

Genus emendatus. On studying in detail the new spe-

cies described below, it becomes obvious that the species

belong to the genus Synsphyronus in spite of the presence
of seven, instead of eight or nine, tactile setae on the fixed

finger of the palpal chela. Since Chamberlin (1943) has
shown that the variable number of tactile setae is not a

useful diagnostic character in this genus, there is no justi-

fication for the erection of a new genus. As a result, the

genus Synsphyronus is hereby emended to include forms
that have seven to nine tactile setae on the fixed chelal

finger.

The presence of seven setae on the fixed chelal finger

indicates relationship to the genus Anagarypus Cham-
berlin, 1930. However, the nature of the vestitural setae

of the palps and the position of tactile seta est of the fixed

chelal finger preclude assignment of the present three

species to the genus Anagarypus.

Synsphyronus (Maorigarypus) niger sp. nov.

Figures 9, 10

Male. Body, legs, and clielicerae brown in color
;
palpi

dark reddish brown
;
sculpturing of body and appendages

as in the genus
;
length of body 3.6 mm. Carapace as in

the genus
;
eyes of each side separated by about the lesser

diameter of the anterior eye
;
carapacal furrows not evi-

dent
;
posterior margin with four setae

;
length of carapace

1 mm., greatest width across the posterior margin and
equal to 1.1 mm., ocular width about 0.6 mm. Tergite 1

with six setae; each half of tergite 2 and tergite 3 with
three setae, more posterior tergites with four or five setae

on each half
;
tergal setae subclavate to clavate. Sternites

with setae acuminate to terminally truncate
;
setae similar

to those of the tergites in number and arrangement
;
con-
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tral sternites not divided, anterior and posterior ones
divided. Abdomen stout, 2.6 mm. long, about 1.85 mm.
wide.

Chelicera with chaetotaxy and flagellum as in the genus

;

length of chelicera 0.25 mm., width of base about 0.16

mm. Inner margin of fixed finger with three or four
retroconical teeth, inner margin of apical tooth of fixed

finger with two small denticles. Movable chelieeral finger

a little curved; subapical lobe very near the base of the
apical tooth

;
serrula exterior of 18 ligulate plates

;
galea

relatively short, simple, stout, terminally rounded and
without rami; length of movable finger 0.19 mm.
Palps (Fig. 9) very similar in outline to those of other

species of the genus. Setae of maxilla chiefly acuminate

;

setae of the trochanter, femur, and tibia distinctly clavate

;

setae of the chelal hand subclavate to clavate
;
setae of the

fingers acuminate and relatively long. Maxilla 0.60 mm.
long, 0.34 mm. wide

;
trochanter nearly square in outline

with the pedicle short and stout, length including pedicle

0.47 mm., greatest width taken at about a right angle with
the longitudinal axis 0.37 mm.

;
femur 1.07 mm. long,

width 0.30 mm.
;
tibia 0.81 mm. long, 0.325 mm. wide

;
chela

basally truncate and little convex, fingers very slender in

relation to the hand and gently curved; length of chela

without pedicle 1.52 nun., width 0.44 mm.
;
length of hand

without pedicle 0.83 mm., depth of chelal hand 0.36 mm.

;

length of movable finger 0.70 mm. Marginal teeth of the

chelal fingers conical to retroconical in the distal part of

the row of each finger, much flattened in the proximal
portion of each row; cusps poorly developed; about 35
teeth on the movable finger, about 45 on the fixed finger.

Tactile seta arranged as shown in figure 10.

Legs dark brown in color, with the more distal podo-
meres somewhat dusky

;
setae of femoral parts and the ex-

tensor margins of the more distal podomeres clavate,

being conspicuously long and club-shaped on the tarsal

podomeres of the fourth leg; setae of the flexor surface of

the tibial and tarsal podomeres acuminate
;
tarsal claws

moderately stout. First leg with trochanter 0.245 mm.
long, 0.175 mm. deep; pars basalis with flexor margin
more or less evenly convex, 0.253 mm. long, 0.163 mm.
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deep; pars tibialis with evenly convex extensor margin,
flexor margin bulging near the center

;
length 0.285 mm.,

depth 0.19 mm.
;
tibia as in other species of the genus,

length 0.335 mm., depth 0.125 mm.
;
metatarsus subcylin-

drical, length 0.158 mm., depth 0.095 mm.
;
telotarsus with

both margins a little convex, length 0.145 mm., depth
0.075 mm. Fourth leg with extensor margin of the tro-

chanter evenly convex, length 0.365 mm., depth 0.17 mm.

;

pars basalis subtriangular in shape, 0.265 mm. long, 0.19

mm. deep
;
pars tibialis with extensor margin more or less

evenly but not strongly convex, flexor margin nearly
straight and continuous with the flexor margin of the pars
basalis, greatest length 0.61 mm., depth 0.245 mm.

;
entire

femur 0.80 mm. long; tibia very weakly S-shaped, length
0.49 mm., greatest depth in the distal half and equal to

0.14 mm.
;
metatarsus subcvlindrical, 0.195 mm. long, 0.102

mm. deep; telotarsus stout, length 0.19 mm., depth 0.10

mm.
Genital complex with the anterior operculum asetace-

ous except for six small acuminate setae just anterior to

the genital pore
;
posterior operculum with seven or eight

small setae approximate to the genital pore and five longer
setae along the posterior margin. Both opercula with
numerous slitlike lyrifissures.

Type locality. The single male, the liolotype, collected

by Dr. P. J. Darlington on November 30, 1931, at Ade-
laide, South Australia.

Remarks. The present species differs from all pre-

viously described species of the subgenus Maorigarypus
by having two rather than one or three tactile setae on
the movable clielal finger and differs from all described
species of the genus Synsphyronus by having only seven
tactile setae on the fixed clielal finger. Synsphyronus
niger is similar in these characters to S. magnus described
below. Methods of separating these two species will be
given under the description of the latter.

Synsphyronus (Maorigarypus) magnus sp. liov.

Figures 11, 12

Female. Very large; body ovate in general shape;
abdomen, carapace, and legs light to medium brown

;
palpi
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deep reddish brown; sculpturing as typical in members
of the genus; body 4.45 mm. long. Carapace as in the
genus

;
anterior eye of each side narrowly elliptical and

separated from the posterior eye by about twice the lesser

diameter of the anterior eye
;
a heavily sclerotized keel or

ridge between the eyes, reaching its greatest development
at the anterior border of the posterior eye

;
anterior eye

removed from the anterior carapacal margin by a dis-

tance equal to four or five times the diameter of the pos-

terior eye
;
lateral margins of carapace gently and evenly

convex
;
posterior margin with six marginal setae

;
length

of carapace 1.35 mm.
;
greatest width along the posterior

margin and equal to 1.5 mm.
;
ocular breadth about 0.8

mm. Tergites 2 through 10 divided; tergites 4 through
10 with each tergal half marked by a centrally located

and more deeply pigmented spot; setae subclavate, ter-

minally truncate but not much widened
;
tergites 1 and 2

with eight setae; other tergites with 10 to 16 setae. Ster-

nites 5 through 10 marked by pigmented spots similar to

those of the tergites; division of some sternites weakly
indicated; sternite 4 with eight marginal setae; setae of

other sternites ranging from 10 to 14; setae of anterior

sternites acuminate, some setae of posterior sternites

weakly subclavate. Abdomen stout; 3.1 mm. long, about
2.5 mm. wide.

Chelicera as usual in members of the genus; longest

blade of flagellum with three or four slender and long
dentations placed a little distal to the midpoint; length

of chelicera between 0.35 and 0.36 mm., width of base
0.21-0.22 mm.

;
length of movable finger about 0.26 mm.

Fixed finger with relatively narrow lamina exterior
;
four

retroconical teeth on the distal half of the inner finger

margin, two smaller denticles on the inner margin of the

apical tooth. Movable finger little curved
;
subapical lobe

poorly developed, located approximate to the apical

tooth; apical tooth little sclerotic; galea gently curved,
simple, stout, terminally rounded and blunt, with con-

spicuous gland ducts passing from the base to the tip

;

serrula exterior of 19 ligulate plates
;
galeal seta not

reaching nearly to the tip of the galea.
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Palps (Fig. 11) with sculpturing and general shape of

podomeres as usual in members of the genus
;
setae of the

maxillae weakly subclavate like those of the tergites
;
setae

of all other podomeres of the palp, including both margins
of the chelal hand, short, stout, clavate, and fairly numer-
ous

;
setae of the chelal fingers acuminate. Maxilla 0.81

mm. long, 0.46 mm. wide; trochanter including pedicle

0.67 mm. long, greatest width measured at about a right

angle to the longitudinal axis 0.51 mm.
;
femur 1.50 mm.

long, 0.39 mm. wide
;
tibia 1.17 mm. long, 0.42 mm. wide

;

length of chela without pedicle 2.05 mm., width 0.63

mm.
;
length of hand without pedicle 1.16 mm., depth 0.53

mm.
;
length of movable fingers 0.97 mm. Marginal teeth

of chelal fingers weakly retroconical and strongly cusped
in the distal part of the row, but flattened and acuspid in

the proximal portion of the row of each finger
;
about 40

teeth on the movable finger and about 45 on the fixed

finger. Movable finger with two tactile setae, the fixed

finger with seven, distributed as shown in figure 12.

Legs as typical in the subgenus Ma o riga rypiis

;

anterior

legs stout, posterior legs relatively slender; yellowish

brown in color
;
tarsal claws moderately stout

;
setae of the

femur and the extensor margins of the tibial and tarsal

podomeres short and subclavate to clavate, setae of the

flexor margins of the tibial and tarsal podomeres acumi-
nate and relatively long. First leg with flexor margin of

trochanter evenly covex, 0.35 mm. long, 0.25 mm. deep;
pars basalis with both extensor and flexor margins weakly
convex, the flexor flatly so, length measured along the

extensor margin 0.35 mm., depth 0.24 mm.
;
pars tibialis

subfusiform, length 0.40 mm., depth 0.27 mm.
;
tibia stout,

the extensor margin weakly concave except in the proxi-

mal one-fourth, flexor margin convex, length 0.50 mm.,
depth 0.175 mm.; tarsal podomeres subcylindrical

;
meta-

tarsus 0.21 mm. long, 0.13 mm. deep
;
telotarsus 0.225 mm.

long, depth 0.11 mm. Fourth leg with extensor margin of

trochanter highly arched or covex, flexor margin weakly
but evenly convex, length 0.52 mm., depth 0.265 mm.

;

pars basalis subtriangular, 0.355 mm. long, 0.23 mm. deep
;

pars tibialis with extensor margin flatly convex, flexor
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margin weakly concave and continuous witli that of the

pars basalis
;
length of pars tibialis measured along the

extensor side 0.91 mm., depth 0.28 mm.
;
entire femur 1.16

mm. in length; tibia weakly S-sliaped, length 0.75 mm.,
depth 0.18 mm.; both tarsal podomeres subcylindrical

;

length of metatarsus 0.275 mml depth 0.135 mm.
;
telo-

tarsus 0.28 mm. long, depth 0.13 mm.
Genital complex simple, opercula little differentiated;

anterior operculum with eight setae, chiefly along the

medial portion of the posterior margin; posterior opercu-
lum with nine marginal setae; cribiform plates relatively

large
;
two median plates with one located anterior to the

other, the posterior one the smaller; lateral plates sub-

equal in size to the larger of the median plates.

Type locality. A single specimen, the female holotype,

in a collection taken by Dr. P. J. Darlington in November,
1931, on the Margaret River, Western Australia.

Remarks. The present species may be separated from
other members of the subgenus Maorigarypus

,

except S.

niger

,

by the reduced number of tactile setae on the fixed

chelal finger and by the presence of two tactile setae on
the movable finger. From S. niger, S. magnus may be
separated by the larger size of the body and appendicular
podomeres, differences in shape of the palpal tibia, and
differences in the nature of the carapacal eyes and the

teeth of the chelal fingers, as well as other specifically

significant characteristics.

Synsphyronus (Synsphyronus) callus sp. nov.

Figures 13-15

Female. Description based on two individuals, the

holotype and one female paratype. Measurements of the

paratype are given in parentheses immediately after the

corresponding measurements for the holotype whenever
the two show significant difference. Body ovate; body,
carapace, and legs light to moderately brown; palps
deeper brown in color

;
sculpturing as typical in members

of the genus
;
anterior legs somewhat stout, posterior legs

relatively more slender
;
body 3.3 (3.25) mm. long. Cara-

pace as usual in the genus
;
eyes of each side separated by



1947] Pseudoscorpions 51

about tlie diameter of the anterior eye, a sclerotic keel

or ridge just anterior to the posterior eye
;
anterior eye

of each side more or less circular in outline, posterior eye
a little elliptical; four setae along the posterior margin of

the carapace
;
carapace 0.9 (0.95) mm. long, 0.1 mm. wide

;

ocular breadth about 0.55 mm. Tergites except the first

divided; tergites 1 and 2 with four setae, greatest number
of setae on any tergite is eight; all setae subclavate; ter-

gites 4 through 10 with a pigmented spot on each half-

tergite. Stemites 4 and 5 nearly entire, sternites 6

through 10 divided; sternites 5 through 10 with darkly
pigmented spots much as on the tergites

;
most sternites

with six setae, a few with eight setae; setae of anterior ster-

nites usually acuminate, those of posterior sternites

weakly subclavate. Abdomen oval in general shape,
length about 2.4 mm., breadth about 1.9 mm.

Chelicera as usual in the genus; flagellum with the two
short blades little more than one-fonrth as long as the

longest blade
;
the longest flagellar blade with one to three

slender denticles near the center of the anterior margin

;

length of the chelicera about 0.23 mm., width of base 0.15

to 0.16 mm.; movable finger 0.165 (0.185) mm. long.

Fixed cheliceral finger with three retroconical teeth on
the distal half of the inner margin; inner margin of the

apical tooth nearly edentate; apical tooth stout, termi-

nally blunt; lamina exterior narrow. Movable cheliceral

finger little curved, outer margin nearly straight; sub-

apical lobe blunt, not well developed, approximate to the

apical tooth in position
;
serrnla exterior of 19 to 21 ligu-

late plates (condition and position of specimens preclude
exact count)

;
galea broken in all specimens, but evidently

stout.

Palps (Fig. 13) with setae of maxilla acuminate to sub-
clavate

;
setae of chelal fingers acuminate

;
all other palpal

setae clavate and relatively long
;
podomeres with the usual

pseudoderm and sculpturing. Maxilla 0.47 (0.49) mm.
long, 0.30 mm. wide

;
trochanter 0.42 mm. long, width at

right angles to greatest length 0.34 (0.33) mm., width
across the distal end 0.27 mm.

; femur 0.98 mm. in length,
0.245 (0.25) mm. in width; tibia with length 0.73 (0.74)
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mm., width 0.27 (0.28) mm. ;
length of chela without pedicle

1.38 (1.43) mm., width 0.39 (0.375) mm.
;
chelal hand with-

out pedicle 0.68 (0.7) mm. long, 0.33 mm. deep; movable
huger 0.7 (0.75) mm. in length. Chelal teeth retroconical
and cuspid at the distal end of the row of each finger, coni-

cal to rounded and acuspid at the proximal end of the row

;

fixed huger with 45 to 50 teeth, movable finger with about
35 teeth. Movable huger with one tactile seta, hxed huger
with seven

;
setae distributed as indicated in hgure 14.

Legs as in the subgenus Synsphyronus except that the

tarsus of one or more legs may have a suture dividing the

tarsus into two parts, which, however, are never articu-

late; incompletely fused metatarsus and telotarsus may
occur on the same animal as has some of the tarsal podo-
meres completely fused; tarsal claws stout; pedal chaeto-

taxy much as in S. niger described above. First leg fairly

stout; trochanter 0.235 mm. long, 0.16 mm. deep; pars
basalis with extensor margin nearly straight, flexor mar-
gin weakly convex, length 0.26 mm., depth 0.135 mm.

;
pars

tibialis with extensor margin nearly straight except near
the proximal end in the holotype but somewhat evenly

convex in the paratype, flexor margin moderately convex,

length 0.25 mm., depth 0.16 mm.
;
tibia with extensor mar-

gin nearly straight, length 0.31 mm., depth 0.105 mm.

;

miotarsus (fused metatarsus and telotarsus) 0.285 (0.305)

mm. long, 0.08 mm. deep. Fourth leg relatively slender;

trochanter about 0.34 mm. long (broken in holotype and
length not determined), 0.16 (0.17) mm. deep

;
pars basalis

with a slight protuberance at the distal end of the nearly
straight flexor margin, 0.275 mm. long, 0.16 mm. deep;
pars tibialis with extensor margin a little flatly convex
except at the ends, flexor margin nearly straight, length

0.55 (0.54) nun., depth 0.19 (0.185) mm. ;
entire femur 0.75

(0.74) mm. long; tibia weakly S-shaped, length 0.52 mm.,
depth 0.115 (0.11) mm.; miotarsus subcvlindrical or a
little fusiform, 0.38 (0.39) mm. long, 0.095 (0.09) mm.
deep.

Genital complex simple, anterior operculum with six

setae, posterior operculum with six (paratype) or eight

(holotype) setae; two median cribiform plates, arranged
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one behind the other and with two or three very small
accessory plates between; lateral plates snbequal to or
smaller than the anterior median plate.

Tritonympli. A single nymph, probably a tritonymph.
Similar to the adult in general appearance and many de-

tails
;
appendages stouter and, especially the palpi, a little

lighter in color; body 2.4 mm. long. Carapace 0.73 mm.
long, 0.89 mm. wide across the posterior margin, ocular

breadth about 0.45 mm. Chelicera much as in the adult;

galea (Fig. 15) bifurcated at the very tip
;
serrula exterior

of 16 plates. Palpi in general as in the adult, except podo-
meres somewhat smaller and stouter; femur 0.73 mm.
long, 0.195 mm. wide

;
tibia 0.53 mm. long, 0.23 mm. wide

;

chela including pedicle 1.02 mm. in length, 0.30 mm. in

width
;
length of hand including pedicle 0.53 mm.

;
movable

linger 0.52 mm. long. Movable chelal finger with about
25 marginal teeth; one tactile seta, probably t, located

somewhat distal to the midpoint of the finger. Fixed
chelal finger with about 35 marginal teeth

;
six tactile setae

present and distributed as follows : et about one-third of

the finger length from the tip
;
it on a level about one areo-

lar diameter proximal to et; est located a little distal to

the basal one-third of the finger; ist ( ?) and ib situated a

little more than one-fifth of the finger length from the

base of the finger and separated by less than one areolar

diameter; a single exterior seta (probably eh) located

near the base of the finger and considerably proximal to

the level of ib. Legs similar to those of the adult but
poclomeres smaller and somewhat stouter.

Type locality. Australia. The female holotype from
a collection taken on Rottnest Island, Western Australia,

in December, 1931, by members of the Harvard Australian
Expedition; the female paratype collected by Dr. P. J.

Darlington at Cottesloe Beach, near Perth, Western Aus-
tralia, on October 17, 1931

;
and the paratype nymph in

a collection made by Dr. Darlington on October 24, 1931,

at Rottnest Island, Western Australia.

Remarks. Synsphyronus callus is unique among mem-
bers of the genus by having a combination of one tactile

seta on the movable chelal finger and seven tactile setae

on the fixed chelal finger.
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Explanation of Plates 2 and 3

Drawings were made with the aid of a camera lucida. The tactile seta?

are omitted from most of the dorsal views of the palpi and the marginal teeth

are omitted from the exterior views of the chelae.

Plate 2

Fig. 1. Olpium zealandiensis sp. nov., galea, female holotype.

Fig. 2. Olpium zealandiensis sp. nov., dorsal view of palp, female holotype.

Pig. 3. Olpium zealandiensis sp. nov., exterior view of chela, female
holotype.

Fig. 4. Xenolpium granulosum sp. nov., tip of movable cheliceral finger

and galea, female holotype.

Fig. 5. Xenolpium granulosum sp. nov., dorsal view of palp, female holotype.

Fig. 6. Xenolpium granulosum sp. nov., exterior view of chela, female
holotype.

Fig. 7. Garypus longidigitus sp. nov., dorsal view of palp, female holotype.

Fig. 8. Garypus longidigitus sp. nov., exterior view of chela^ female
holotype.

Plate 3

Fig. 9. Synsphyronus niger sp. nov., dorsal view of palp, male holotype.

Fig. 10. Synsphyronus niger sp. nov., exterior view of chela, male holotype.

Fig. 11. Synsphyronus magnus sp. nov., dorsal view of palp, female holotype.

Fig. 12. Synsphyronus magnus sp. nov., exterior view of chela, female
holotype.

Fig. 13. Synsphyronus callus sp. nov., dorsal view of palp, female holotype.

Fig. 14. Synsphyronus callus sp. nov., lateral view of chela, female holotype.

Fig. 15. Synsphyronus callus sp. nov., galea, nymplial paratype.



1947] Pseudoscorpions * 55

Psyche, 1947 Vol. 54, Plate 2

Hoff—Pseudoscorpions



56 Psyche [Mar.

Psyche, 1947 Vol. 54, Plate 3

Hofe—Pseudoscorpions



THE GENUS CALLICTITA (LEPIDOPTERA,
LYCH3NHUE) 1

By Robert G. Wind

Berkeley, California

and

Harry K. Clench
Cambridge, Massacbnsett

s

In 1908 Bethune-Baker erected tlie genus Callictita for

a single and very distinct new species, cyara, from the

Angabunga River, British New Guinea. Eight years
later Joicey and Talbot extended the range of this species

by adding a new subspecies, albiplaga, from the Wandam-
men Mts. of Dutch New Guinea. Peculiarly, in Seitz’

addenda to Volume 9 of the Macrolepidoptera of the

World (1927) appears this same name albiplaga, but
credited to Frulistorfer, i.l., with no mention of Joicey
and Talbot whatsoever. Seitz figured the form, but gave
no locality. His illustration looks suspiciously similar

to that of Joicey and Talbot.

Frulistorfer in Seitz (loc. cit. infr.) gives the following
diagnosis of the genus: “Structure of the fore wings dif-

ferent from Castalius by the first subcostal immediately
disappearing in the costal and crossing it. The subcostal
fork is shorter, its branches more closely together than
in Castalius or Taraba. Fore wing exhibits a roundish,
large, discal black androconial area. Clasping organs
highly specialized, cedeagus canaliculate as in Upolampes.
Uncus remarkably feeble, short, narrow, but with very
long apophysis. Valve trumpet-like, distally wide open,
with a sharp dorsal tooth, everywhere extremely long-

haired. ’ ’

Callictita Bethune-Baker

Bethune-Baker, 1908, P.Z.S., 1908: 118. Genotype (by
monotypy), Callictita cyara B.-B.

Frulistorfer, 1923, [in] Seitz, Macrolep. World, 9 : 891.

1 Published by a grant from the Museum of Comparative Zoology at Har-
vard College.
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Apparently this genus is distributed from one end of

New Guinea to the other, but only in the mountains.

Callictita cyara cyara Bethune-Baker

Callictita cyara Bethune-Baker, 1908, P.Z.S., 1908 : 119,

pi. 8, fig. 1; Fruhstorfer, 1923, [in] Seitz, Macrolep.
World, 9 : 891, pi. 145k.

Callictita albiplaga (nee albiplaga Joicey and Talbot) :

Jordan, 1930, Proc. Ent. Soc. London, 5: 60.

The species was described originally from the Anga-
bunga River and Owgarra, in eastern New Guinea. Fruh-
storfer (loc. cit .) records it as well from Mt. Gelu (1100
meters) in eastern New Guinea, and Jordan (loc. cit.)

gives the Edie River, west side of the Herzog Mts., east-

ern New Guinea, April ( !). In the Museum of Compara-
tive Zoology is a series of 18 specimens from Mt. Misim
(6000 feet), Morobe District, eastern New Guinea, taken
Jan.-Marcli, 1933, by Herbert Stevens.
Males above with the fore wing bright iridescent violet,

with a central patch of jet black scales, and a narrow black

outer marginal border. Hind wing is black-brown en-

tirely, save for a central white patch, about the same size

as the discal black patch of the fore wing.
Females above similar, save for

:

the slightly larger,

somewhat less intense black discal patch of the fore wing
above

;
the much broader outer marginal border, and the

extension of this border in on the inner margin to the

base, where it thickens up to the lower Dc. The hind
wing is largely white, with a border of black-brown com-
pletely surrounding the wing, on costa, outer margin and
inner margin, including the base. On the outer margin,
near the anal angle, just outward of this band is a row of

two or three white internervural dashes. A tail at Cu2.
Underside of male is white on both wings. The fore

wing is crossed by four bands of black-brown, one on the

margin, to 2A, one post-discal to Cu2, one discal to inner

margin, and a basal one, covering the whole base, save for

a costal dash of white. Hind wing has an irregular heavy
dark band running from costa near base, across base, and
along inner margin, frequently showing white within it
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(evidently remnants of white centering of spots). On
the costa is a small triangular dark spot, reaching Rs,

and rarely Ml. Outer margin brown, with occasional

marginal white spots, particularly in M3-Cul. In Cul-
Cu2 is a jet-black marginal spot, ringed with metallic

green, strongest basallv, and rather weak outwardly, and
in Cu2-2A is a jet-black dash, basally lined with a metal-

lic green bar.

Females similar, but with the bar on the inner margin
lacking the white, or almost lacking it. The costal tri-

angular spot constantly reaches Ml instead of Rs.

Remarks. The male of the typical subspecies is ap-

parently described here for the first time. Betliune-

Baker erroneously sexed his specimens as males. Jordan

(
loc . cit.) evidently based his Edie River record of “ albi-

plaga Fruhst.” on males of this subspecies, though he
failed to describe them.

Males of the three subspecies ( cyara ,
albiplaga , and

arfakiana

)

do not seem to differ on the upper surfaces,

and only more material will tell whether the same is true

of the females.

The real difference between the subspecies lies on the

under surface. The pattern here varies consistently.

From albiplaga the typical subspecies may be told by the

more scalloped outer marginal border of the former, and
the consequent increase in white outward of it. The band
on the inner margin is in albiplaga more broken up into

spots. In general, there appears to be a decrease in the

amount of black in albiplaga in the hind wing below, but

on the fore wing there is, if anything, an increase.

Typical cyara may be separated from arfakiana by the

latter’s smaller size, and the presence of two well-defined

costal spots on the hind wing below, instead of one as in

cyara. There is on this surface more metallic scaling in

arfakiana, near the anal angle.

Callictita cyara albiplaga Joicey and Talbot

Callictita cyara albiplaga Joicey and Talbot, 1916, Ann.
Mag. Nat. Hist., (8)17: 80, pi. 7, fig. 5.

Callictita cyara albiplaga Seitz, 1927, Macrolep. World,
9 : 1114, pi. 147b.
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Described from the Wandammen Mts. in Dutch New
Guinea at an elevation of 3-4000 feet.

Differs from cyara in characters mentioned under that
subspecies. From arfakimna it may be told by the more
scalloped outer marginal border on the hind wing below,
the defined spots on the inner margin and the single iso-

lated spot on the costa (rather than two, as in arfakiana ),

No specimens of this subspecies have been seen, but it

is well described and illustrated, in color, by Joicey and
Talbot.

Callictita cyara arfakiana, new subspecies

Upperside :

Male. Fore wing brilliant iridescent purple. Outer
margin narrowly black-brown. A large central patch of

jet-black raised scales. Hind wing black-brown with a

central white patch. At Cul-Cu2 in one specimen is a
suggestion of a pale spot. A tail at Cu2.

Underside :

Male. Fore wing white, crossed by four brown bands,
one on the outer margin (with a faint streak of white out-

ward of it), one post-discal (fusing with the first at Cu2),
one discal (swelling at the inner margin and fusing with
the basal), and a basal (which includes the whole base
save for a small costal creamy bar). Hind wing white,

with a long bar of black-brown running from costa at base
to just basad of the anal angle, spotted infrequently with
white. On the costa are two triangular spots, the inner

reaching the center of the cell, the outer reaching All near
the cell-end. On the outer margin is a band of brown
from outer angle to M3, from M3 to anal angle becoming
differentiated into three black spots ringed with metallic

blue-green. Marginal to the whole band is a narrow line

of white, thicker in M3-Cul and Cu2-2A.
Length of fore wing: Male, 11-11.5 mm.
Holotype, male, Mt. Siwi, Arfak, Dutch New Guinea,

800 meters, May 4, 1928 (Dr. E. Mayr).
Paratype, one male, same locality and collector, April-

June, 1928.
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Holotvpe and paratype in tlie American Musenm of

Natural History.

Remarks. Differs from both other subspecies in its

smaller size, the presence of two, instead of one, costal

spots on the hind wing below, and the large amount of

metallic scaling near the anal angle of this wing below.

Differences between arfakiana and each of the other two
are discussed more fully above.



FIELD NOTES ON TABANUS N1GBO-
V1TTATUS MACQUART 1

By N. S. Bailey

Cambridge, Mass.

This horsefly was the subject of an intensive study that

was started in mid-Julv, 1946, and was suspended only
with the advent of winter. The fly might well be called

the Saltmarsh Greenhead since its immature stages are

evidently quite dependent on the conditions of the Spar-
tina zones for their development. Wherever expansive
salt marshes occur—from Nova Scotia to Texas—this

insect is known and may become locally abundant. At
such times it is extremely annoying to man and to do-

mestic animals. Despite its general coastal distribution

and common occurrence, the literature records only
meagre details of its life history or of its specific require-

ments. This paper reports some initial results of the

current investigation.

Abundance. Two incidents will serve to emphasize
how abundant the species is at the height of its season.

In Essex County, Massachusetts they appear about the

first of July each year and are at their peak for the last

three weeks of that month. Usually there is a marked
decline in their numbers by early August. The decline

is augmented when a northeast storm brings a spell of

unseasonably cold, wet weather. The past summer was
typical in this respect.

My real introduction to this species came on the warm,
sunny afternoon of July fifteenth. A call was made at

the farm of Mr. Martin Burns on U. S. Route 1 in New-
bury. He was found mowing a field that lies above and
just south of the Parker River. Two sturdy grey horses

1 This investigation of the biology of T. nigrovittatus is being conducted
for a joint board of the State Department of Public Health and the State

Reclamation Board with a grant from the Massachusetts Legislature. I

wish to acknowledge the generosity of Dr. Joseph C. Bequaert, Curator of
Insects in the Museum of Comparative Zoology, who freely devoted his time
to the determination of the Tabanidae and liberally assisted me in many other
ways. For the progress of this study I am greatly indebted to his friendly
guidance.
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were hitched to the mowing machine. Tabanids were
swarming around the patient animals. Practically all

were Tabanus nigrovittatus

,

although a few other types
—notably T. atratus and Chrysops species—were ob-

served. The team was flecked with blood from the fly

bites. The clots showed plainly on their light coats and
gave an indication of favored feeding areas. In order
of decreasing frequency, the chest region, the head and
neck, the median side of the upper legs, the flanks, and the

belly received most attention from the flies. However,
the Tabanids were all over them and allowed them no
respite. They were experienced horses and maintained
a remarkable calm considering the severity of the inces-

sant attack.

It has long been known that such conspicuous objects

as automobiles attract Tabanids. July eighteenth was
another bright, warm day. After lunch the writer drove
out Argilla Road towards Crane’s Beach, Ipswich.

Where the road crosses Fox Creek its bed is raised well

above the marshes. The coupe was parked just beyond
the bridge while some observations were made. On re-

turning to the car an astounding number of greenheads
were noted in it. The thought of making a timed collec-

tion suggested itself. The results are numerically em-
phatic. They give graphic evidence of the abundance of

the Saltmarsh Gfreenliead under favorable circumstances.
In fifteen minutes actual collecting time a total of 475 flies

were taken by simply lifting a half-pint bottle, containing
some alcohol, under them when they alighted on the inner
roof covering. The disturbance caused them to fly down-
ward into the liquid which quickly dispatched them. This
collecting, at the rate of more than thirty a minute, could
unquestionably have been continued much longer without
noticeably diminishing the supply.
Mating. The mating of Tabanids is seldom observed.

On one occasion only it was my privilege to find several
pairs of T. nigrovittatus in copulation. At that time, un-
fortunately, the rarity of such an event was not realized
or more attention would have been given to details. The
morning of July twenty-fifth was very warm, humid, and
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hazy-bright. There was still some fog lingering over the

marsh at Conomo Point, Essex, when I arrived at nine-
thirty. On approaching the Point, a sharp left turn was
made over a small hut abrupt rise from which the road
falls quickly away to the tide line. The first cottage on
the left was surrounded on three sides by salt marsh.
There was a convenient place to park in front of it. Im-
mediately after getting out on the marsh a continuous low
buzzing sound was noted. Then swarms of greenlieads

were seen hovering just a few inches above tile dense
cover of the fine marsh grass ( Spartina patens). On the

far side of the cottage a slight depression was discovered
where a small, sparse patch of the larger and coarser
Spartina alterniflora stood. On the upper surface of the

broader blades of these plants some mating pairs of

greenheads were seen. One was resting on the back of

the other with its head about over the mesothorax of the

mate beneath. Although it was possible to approach the

paired flies more closely than is usual with individuals,

they remained alert and were not too easy to catch with
the net. The carrier could still take off readily and fly

rather well. If disturbed they would move to another
plant two or three yards away while retaining their rela-

tionship. Four or five pairs were caught there and they
included the first males taken. Another stop was made
at the same place on August sixth. In the thirty or forty

minutes then spent on the marsh only five or six flies were
seen. This time the owner of the cottage mentioned above
was there. After explaining the purpose of the visit to

him, Mr. Derby remarked that a carpenter he had engaged
to work on the building in a previous year had told him of

the hum produced by the hovering flies. This volunteered
information was of interest in the light of my own experi-

ence. That spot is apparently a regular mating place for

this species.
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EARLY INSECT LIFE*

By Frank M. Carpenter

Harvard University

Most entomologists, whether concerned with insect con-

trol or taxonomy, are convinced that we have enough
living insects to contend with, without bothering about
those of prehistoric times. Paradoxical as it may be, how-
ever, man apparently owes his very existence to the early

insects. Some three hundred million years ago, as the

first Amphibia abandoned the aquatic environment of

their ancestors and explored the possibilities of terres-

trial life, they were obliged to find a new source of food.

By that time, the insects had already become established

on land and, being especially abundant near water, were
readily available to them. The amphibians were thus

able to survive in their new environment and eventually
their descendants gave rise to reptiles, birds and mam-
mals. Many geologic periods later—only a few million

years ago, in fact—man evolved within the mammalian
complex. Cannot the insects claim, therefore, that if it

were not for their early ancestors, the vertebrates might
have failed to gain a foot-hold on land and man might
not have come into existence?

Let us consider the nature and extent of the earlv insect

life to which we presumably owe so much. 4 ‘Early” is

of course a relative term, and to define my present use of

it, I must refer to the conventional geologic timetable.

Figure 1 lists the eras and periods of that part of geologic
time with which paleontology is chiefly concerned. Of
the three eras, the Paleozoic is the earliest and longest,

* Annual Public Address of the Entomological Society of America, Rich-
mond, Virginia, December 9, 1946. Published with the aid of a grant from
the Museum of Comparative Zoology at Harvard College.
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beginning abont 550 million years ago and extending up
to some 190 million years ago. For convenience, it is

divided into six periods of unequal duration, their limits

being arbitrarily set with reference to extensive geologic

events. In this account of early insect life, I am refer-

ring only to the insects of the Paleozoic era—from the

first appearance of the group through the Permian
Period.

The question of the oldest geologic occurrence of any
group of organisms is always a controversial one, for

much depends on interpretation of fragmentary material

TABLE OF GEOLOGIC PERIODS

ERA PERIOD

approximate time
(IN MILLIONS OF YEARS)

DURATION
OF PERIOD

SINCE BEGINNING
OF PERIOD

Cenozoic
(age of mammals and man)

Quaternary 1 1

Tertiary 69 70

Mesozoic
(age of reptiles)

Cretaceous 50 120

Jurassic 35 155

Triassic 35 190

Paleozoic
(age of invertebrates and

PRIMITIVE VERTEBRATES)

Permian 25 215

CARBONIFEROUS'
Upper
Lower

35

50

250

300

Devonian 50 350

Silurian 40 390

Ordovician 90 480

Cambrian 70 550

Figure 1. Table of Geologic Periods. (Adapted from Romer’s Verte-

brate Paleontology, University of Chicago Press.)

and the definition of the group. Handlirsch showed in

1906 that the fossils described as insects from strata older

than those of the Upper Carboniferous Period were not

insects at all; and he concluded that the earliest record

of the class was in the lower part of that period. During
the past forty years discovery of three older insects has

been announced. Two of these, identified as Collembola,

have been described from Devonian rocks, the Khynie
Chert, of Scotland. 1 Without going into details, we can

1 R. J. Tillyard, Trans. Ent. Soc. London, 1928: 65-71; H. Womersley,
Victorian Naturalist, 1934, vol. 51 : 159—165

;
D. J. Scourfield, Proc. Linn.

Soc. London, 152 sess., 1939-40 : 113-131.
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state that these fossils are very fragmentary, the largest

specimen being only about a millimeter long. Many parts

of the head and thorax have been found, but since only

the first three abdominal segments are known, there is no
evidence that the collembolan “spring” was present, or

that the abdomen consisted of but six segments, as in

living Collembola. Consequently, although such eminent
authorities as G. H. Carpenter and If. Womersley have
accepted the specimens as Collembola, I believe that doubt
about their relationship will exist until additional fossils

have been found showing those two characteristic fea-

tures of the Collembola. As a matter of fact, as Imms
and others have pointed out, the Collembola are not true

insects—that is, although hexapodous arthropods, they
arose independently from pre-insectan types. The possi-

ble occurrence of Collembola in Devonian rocks, there-

fore, has no direct bearing on the earliest record of true

insects.

The other discovery of an insect in rocks older than
the Upper Carboniferous was announced by the French
paleontologist, Dr. Pierre Pruvost, in 1919. The speci-

men concerned was found in Lower Carboniferous strata

of Nova Scotia (Horton’s Bluff), and identified by Pru-
vost as a member of the extinct Order Palseodictyoptera. 2

However, examination of this fossil, which is now in the

Peabody Museum at Yale University, convinces me that

it is in reality part of a plant stem. A similar conviction
was expressed by Dr. David White, 3 then paleobotanist of

the United States Geological Survey, who studied the
specimen shortly after it was found, although he did not
publish his conclusion.

According to our present knowledge, therefore, the

earliest unquestionable insects occur in Upper Carbon-
iferous strata. This first occurrence is not extensive, but
it does indicate the approximate time of origin of the
insects. Let us return for a moment to the geologic time-
table, and examine in more detail the Upper Carbonifer-
ous Period (Figure 2). This represents an interval of

2 La Faune continentale du terrain Houiller dn Nord de la France, p. 283.
3 In a letter dated May 11, 1914, and on file in the Peabody Museum.
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Figure 2. The First Occurrence of Insect Orders in the Permian and
Carboniferous Periods. Names of exinct orders are italicized.
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about thirty-five million years, and on the basis of its flora

and fauna, is divided into three main stages, the Upper
Namurian, Westphalian, and Stephanian. The record of

insects is very scanty in the oldest of these
;
not until the

late Westphalian and Stephanian rocks are insect re-

mains sufficiently abundant and preserved to give us a
concept of the fauna. Nevertheless, three species are

known from the Upper Namurian, at the very base of the

Upper Carboniferous, and they constitute the earliest

record of the insects. One of these (Erasipteron larischi

Pruvost), from Czechoslovakia, consists of part of a wing,
which, though incomplete, clearly belongs to a member of

the extinct Order Protodonata, related to the Odonata.
Another fossil ( Stygne roemeri Hand!.), from Germany,
is a nearly complete wing with ortliopteroid features that

place it in another extinct order, the Protortlioptera. The
third specimen (

Metropator pusillus Handl.), from Penn-
sylvania, is a very fragmentary wing which might have
belonged to any one of several orders. Now this is truly

a meagre record, but it does reveal two facts
: first, insects

with fully developed wings existed in the earliest part of

the Upper Carboniferous Period, about 250 million years
ago

;
and second, at least two orders, widely separated

phylogenetically, occurred at that time. We can infer

from this record that insects must have arisen at least as

far back as the Lower Carboniferous in order for such di-

versity to be attained by the beginning of the Upper Car-
boniferous. This inference becomes even more obvious,

when we bear in mind that morphological studies have
shown that the most generalized or primitive insects were
wingless, like the Thysanura. Apterous species must have
existed, therefore, even before the winged ones.

So much for the first record of the insects. Let us now
briefly consider the development of the class during the

rest of the Paleozoic era. Referring again to the LTpper
Carboniferous table (Figure 2) we find that as we go up
through the several stages, additional orders appear, and
there is an increase in the total number of orders. From
the lower half of the Westphalian stage (A and B) there
are forty species known, representing the two orders
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previously mentioned (Protodonata and Protorthoptera),
as well as the extinct order Palseodictyoptera and the
existing order Blattaria or cockroaches. In the upper
half of the Westphalian stage (C and D), about 15 million

years after the first record of the insects, we come to the

level of the Mazon Creek nodules in Illinois, second only
to the Commentry shales in France as a source of Carbon-
iferous insects. From this part of the Westphalian more
than four hundred insects are known, representing the

four orders already mentioned and in addition two other
extinct ones, the Megasecoptera and Caloneurodea. From
the Stephanian stage, which includes the Commentry de-

posit, about fifteen hundred species have been described,

belonging to the orders previously mentioned as well as

still another exinct one, the Protohemiptera. Thus, we
see that by the end of the Upper Carboniferous seven
orders of insects had come into existence, of which one,

the Blattaria, survived for some two hundred forty mil-

lion years to the present time.
4

Let us now continue into the Permian Period (Figure

2), which represents an interval of about twenty-five mil-

lion years. In the lower or oldest strata of the period
eight orders have been found in addition to the seven
which have persisted from the Carboniferous. Two of

these, the Protoperlaria and Protelytroptera, are extinct,

hut the others are living orders. These are the Ephem-
erida, Odonata, Corrodentia, Hemiptera, Mecoptera, and
Neuroptera. This fauna was an extremely interesting

one, combining as it did eight extinct and seven existing

orders. The Lower Permian was the last time, so far

as our records now show, that the extinct orders out-

numbered the existing ones. In Middle Permian rocks,

Thysanoptera and Perlaria have been found
;
and in upper

Permian strata the Coleoptera appear. These make a

total of eighteen living and extinct orders of insects which
came into existence before the end of the Paleozoic era,

about two hundred million years ago
;
and of these ten are

still living.

4 I have not included in this account several extinct orders which are based
upon very fragmentary specimens.
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This brief survey gives an idea of the extent of the early

insect life. The fauna was obviously a complex one

—

probably more so than we fully realize, for our present

roster of the orders existing at the time is surely far from
complete. Nevertheless, the variety of insect types proba-
bly fell far short of that which exists now, their biological

environment being relatively simple. The plants of the

time were largely seed-ferns and other gymnosperms

;

angiosperms were entirely absent, and, incidentally, did

not arise for many millions of years later. It is difficult

for us, living at a time when angiosperms dominate the

plant world, to imagine a time of their complete absence

;

and equally difficult to imagine an extensive insect fauna
without them. Also, there was a complete absence of

birds and of mammals. Insects were then the only flying

creatures on earth; they could readily escape by flight

from their amphibian and reptilian enemies without
danger of pursuit. Certainly the life of the insects must
have been very different then from what it is now—with
birds, bats, man, and DDT.
Our knowledge of the habits, life histories, and food of

these early insects is necessarily slight, but certain infer-

ences can be made from their structure, as we now know
it. Let us see what this was like and what conclusions

can be reached.
The order Pakeodictyoptera, which existed during the

Upper Carboniferous and Permian, is a negative and ill-

defined group. Attempts to divide it into two or more
orders have not proven successful, because some species

seem to merge into the Ephemerida, and others into the

Orthopteroids. Nevertheless, I believe that most of the

one hundred fifty species which have been described are
members of one order. Their closest living relatives are
the Ephemerida and, to a lesser extent, the Odonata. The
fact that all complete specimens are preserved with their

wings outspread shows that, like the Ephemerida and
Odonata, they were palaeopterous, i.e., unable to fold their

wings back over the abdomen at rest. They had nearly
similar fore and hind wings and were apparently weak
fliers. Although they are mostly preserved as isolated
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wings, enough whole specimens have been found to give us
a slight knowledge of their body structure. They were
primitive insects, probably more so than any other known
winged insects, but they did have some specializations.

It should be noted, in this connection, that no remains of

bodies of any insects have been found in the older half of

the Upper Carboniferous strata. Not until we come to the
Mazon Creek deposits, about 15 million years after the

first record of the insects, are body remains known. This
probably would have provided ample time for extensive
specialization to develop. At any rate, the Palaeodicty-

optera were more primitive than any winged insects now
living. They show about the same range in size as living

dragonflies, many having a wing expanse of about two
inches. The head was relatively small

;
the mouth-parts

mandibulate and inconspicuous. Their antennae are un-
known, except for the proximal segments

;
probably they

were moderately long and multisegmented. The thoracic

segments and legs were nearly homonomous. The most
striking characteristic of the Palaeodictyoptera was the

presence of paired membraneous lobes on the prothorax

;

these resembled miniature wings and are usually con-

sidered liomologues of the functional meso- and meta-
thoracic wings. The abdominal segments showed little

differentiation, and the abdomen terminated in a pair of

long, multisegmented cerci. Well preserved specimens
have paired lateral lobes on each abdominal segment.
The immature stages of the Palaeodictyoptera are com-
pletely unknown. Several vague and fragmentary speci-

mens, which are probably insect nymphs of some sort,

have been assigned to the Palaeodictyoptera, but they
could just as well belong to certain other groups. The
paired abdominal lobes of the adult have been generally
interpreted as vestigial tracheal gills of the nymphs.
This of course implies that the nymphs were aquatic

;
and

in view of the close relationship between the Ephemerida
and Odonata, both of which have aquatic nymphs, we may
infer this to have been the case. From this you will see

that our knowledge of the Palaeodictyoptera is not great.

Their general activities were probably much like those of
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the present-day may-flies, crawling and fluttering among
the plants bordering the ponds or swamps in which their

nymphs developed— inoffensive creatures whose only

claim to fame is their antiquity and proximity to the great

ancestor of all insects. They had no defense against the

more powerful, predaceous insects which developed dur-
ing the later Carboniferous and Permian, and for which
they must have been easy prey.

Related to these Palseodictyoptera was another order
of ephemerid-like creatures, termed the Megasecoptera.
They were small to large insects, with a wing expanse
ranging from one-half to five inches, and, like the Palseo-

dictyoptera, they were unable to fold their wings over the

abdomen. Until about 12 years ago they were known
exclusively from the Upper Carboniferous; many Per-
mian species have since been found, and it has become
apparent that the order did not attain its greatest devel-

opment until that period. They had moderately long an-

tennae, and extremely long cerci. In the Carboniferous
species the head was small and short, but in some of the

Permian types it was prolonged into a rostrum, probably
much like that of the scorpion-flies. The older forms had
mandibulate mouth-parts, and this was probably true also

of the later species. The thorax and abdomen were
slender, and, in the main, generalized in structure. In
certain Carboniferous species, however, the prothorax
was highly modified, bearing conspicuous projections or
spines, which may have had some protective value. The
legs of most were of the ordinary walking type, but in one
Carboniferous genus (.Mischoptera ) the fore legs were
short and raptorial in form though there are no other
indications of predaceous habits. The wings were the

most characteristic structures of the Megasecoptera. In
most species they were very narrowed basally, and in one
family they were arcuate, as in many families of living

insects. Two abdominal structures are noteworthy : the

very elongate cerci, which surpass in length those of most
other insects

;
and, in certain families, lateral gill-like proc-

esses, resembling those of the Palseodictyoptera. Nothing
is known of the immature stages of the Megasecoptera, hut



74 Psyche [June

the presence of the supposed gill-vestiges just mentioned
suggests that at least some of them had aquatic nymphs.
The Megasecoptera were probably no better fliers than

the Palaeodictyoptera, and their long cerci must have
handicapped them in their attempts to escape from ene-

mies. Perhaps this had something to do with their abrupt
disappearance at the close of the Permian, for no sign of

them has been found in later strata.

We next come to the insect dinosaurs-—the Protodonata.
These include the largest insects known, living or extinct.

Although all species were large, as insects go, not all were
giants, as is usually stated; some had a wing expanse of

five inches, which is well within the limits of many living

insects. Three very large species have been found, all

belonging to the family Meganeuridae. One, from the

Carboniferous of France, was about twenty-six inches

across the wings
;
the other two, from the Lower Permian

of Kansas and Oklahoma, were somewhat larger, with a

wing expanse of about thirty inches. The distribution

of these species, both in space and time, indicates that the

giant meganeurids inhabited an extensive area of the

earth for some fifty million years, though the whole order
became extinct shortly after the close of the Permian
Period. The protodonates resembled dragon-flies in gen-

eral appearance, and the earlier forms were probably
directly ancestral to the true Odonata. They had large,

toothed mandibles and spiny legs, and were undoubtedly
predaceous. What they fed on, we can only guess. The
contemporary slow moving Palaeodictyoptera and Mega-
secoptera, which, because of their wing structure, were
unable to hide easily among plants or under rocks, were
probably their chief source of food. Protodonate nymphs
are unknown. They were probably aquatic, although Dr.

August Krogh has asserted that nymphs of the giant

meganeurids could not have breathed through caudal or

rectal tracheal gills, as odonate nymphs do, since in order
to convey the necessary quantity of oxygen to the head,

their tracheae would have required a cross-section greater

than that of the body itself. However, passage of oxy-

gen in the tracheae might well have been sufficiently aided
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by muscular movement to make this mechanism practical.

At any rate, the adult Protodonata and Odonata are so

much alike, I find it difficult to believe that their nymphs
were very different.

The insects which we have been considering so far are

primitive types which we would expect to find as part of

early insect life. The group we are now to discuss is not

in this category. For although their wings were of the

paheopterous type, the head was modified into a long

rostrum, with suctorial mouth-parts. The best preserved
specimen (

Eugereon

)

of this group has been found in

Upper Permian rocks of Germany, but other representa-

tives, also with elongate beaks, have been collected in

Carboniferous strata of France, Belgium, and England.
Since these insects were at first thought to have been
related to the Hemiptera, Handlirscli termed the order
the Protoliemiptera. The choice of name was unfortu-

nate, for, with the discovery of new specimens, it has
become increasingly clear that they had nothing to do
with the Hemiptera, but are instead closely related to the

Palaeodictyoptera. The order was obviously a widely dis-

tributed one, members having been found in Permo-Car-
boniferous strata of both Europe and North America;
and specimens from Trias sic rocks of Australia show that

it persisted into the Mesozoic. The Triassic representa-
tives, by the way, are remarkable in that the fore wings
had a very large stridulatory area. The Palaeozoic Proto-
hemiptera had long cerci and well developed prothoracic
wing lobes, like those of the Palaeodictyoptera. The pres-

ence of suctorial mouth-parts raises the question of feed-

ing habits. It is obvious from their modified mouth-parts
that the Protoliemiptera consumed liquid foods

;
whether

this was plant juice, from such gymnosperms as lycopods,
seed-ferns, and horse-tails, or the blood of reptiles and
amphibians, is uncertain. But it is most interesting that

as far back as the Upper Carboniferous, at least two hun-
dred twenty-five million years ago, the suctorial mecha-
nism had been developed in insects

;
and also that this

device originated in relatives of the may-flies and dragon-
flies, quite independent of its subsequent development in

the Hemiptera and the Diptera.
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The largest extinct order of Carboniferous and Per-
mian times was the so-called Protorthoptera. This in-

cluded a bewildering variety of insects, suggestive of
most of the orders to which we apply the term Orthop-
teroidea. Some show definite traces of characteristics

found in the cockroaches, others recall the mantodean and
even the saltatorial Orthoptera

;
but so far no satisfactory

division of the Protorthoptera has been proposed. All of
them were neopterous, i.e., folded their wings over the
abdomen at rest. The more primitive types, however,
possessed pronotal lobes, like those of the Palaeodicty-

Figure 3. Probnis speciosa Sellards (Order Protorthoptera), from the

Lower Permian of Kansas. Original restoration, based upon specimens in

the Museum of Comparative Zoology.

optera. Their wings were unequal, the hind pair having
an expanded and plicate anal area. In certain Permian
species, and perhaps also some Carboniferous ones, the

fore wings were tegminous and distinctly punctate. A
prominent ovipositor and cerci were present in most spe-

cies. Apart from the wings, the prothorax showed the

greatest amount of diversity. In many Carboniferous
species, the prothorax was long and even armed with
large spinous projections, whereas in others this segment
was small and inconspicuous. The legs also showed much
diversity. The fore legs of some were clearly raptorial,
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long and armed with spines and teeth
;
in others they were

curiously modified, perhaps for digging or climbing (Fig-

ure 3). The hind legs were specialized in some species

for leaping, as in grasshoppers and crickets. It is appar-

ent, therefore, that these early orthopteroids were a

varied lot. They probably inhabited small seed-ferns, the

phytophagous species feeding on the leaves and the pre-

daceous ones on Palaeodictyoptera and other defenseless

insects. They were not very large creatures, though a

few attained a wing-expanse of six inches. The nymphs

Figure 4. Paleuthygramma tenuicornis Martynov (Order Caloneurodea),
from the Upper Permian of Russia. (After Martynov.)

of several families are known; they resembled the adults

closely and were obviously terrestrial.

Related to the Protortlioptera, hut different enough to

require ordinal separation, were the Caloneurodea, which
existed during the Upper Carboniferous and Permian
periods. They were slender insects, with long antennae
and tenuate wings (Figure 4). The largest of them had
a wing expanse of five inches. They differed from the
Protortlioptera chiefly in having hind wings like the fore
wings, with no enlargement of the anal area. In general
appearance the caloneurodeans probably resembled the
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long-horned grasshoppers, except that their legs were
cursorial, not modified for jumping. Their nymphs are
unknown.
The extinct orders which we have been considering

have had a geologic record extending throughout the
Carboniferous and Permian. We now come to two orders
which are known only from the Permian period. One of

these, the Protoperlaria, is the best known of all the ex-

Figure 5. Protoperlarian nymph, from the Lower Permian of Kansas.
Original restoration, based upon specimens in the Museum of Comparative
Zoology.

tinct orders of insects, their remains being very abundant
in Lower Permian rocks of Kansas and Oklahoma. The
adults were similar to the existing stone-flies, but they
had pronotal lobes like the Palaeodictyoptera, five tarsal

segments, and a distinct, though small, ovipositor. The
abdomen had long cerci and nine pairs of vestigal lateral

gills, recalling those of the Palaeodictyoptera and some
Megasecoptera. That they were vestigial gills is shown
by the nymphs (Figure 5). These were well adapted to
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an aquatic life, with swimming legs, and the lateral ab-

dominal gills.

The other extinct Permian order is the Protelytroptera,

which includes the most highly modified of all the Paleo-

zoic insects. They had true elytra, very thick and convex,

though with vestiges of venation (Figure 6). The hind
wings were large, with a greatly expanded anal region,

and with hinges on the longitudinal veins enabling the

wing to fold up transversely as well as lengthwise. In

Figure 6. Trotelytron permianum Tillyard (Order Protelytroptera), from
the Lower Permian of Kansas. Original restoration, based upon specimens
in the Museum of Comparative Zoology.

general appearance these insects were highly suggestive
of beetles, hut the venation of their hind wings shows
clearly that they were not at all allied to the Coleoptera.
They might be related to the roaches or to the Dermap-
tera, hut most likely they represent an early and inde-

pendent origin of the elytrophorous condition. Nothing
is known yet of their mouthparts or of their immature
stages.

The foregoing discussion has dealt only with the extinct

insect orders of the Upper Carboniferous and Permian
periods. Let us now turn to the living orders. As we
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noted earlier, although ten of these are known from
Paleozoic rocks, only one has a record which goes back to

the Upper Carboniferous—the Blattaria or cockroaches.
Their oldest remains are found in early Westphalian
strata, which were deposited about two hundred forty
million years ago. These first specimens consist only of

wings, but complete or nearly complete specimens have
been found in late Westphalian and Stephanian rocks.

It is clear from these fossils that even that early in the

earth’s history, the roaches were not very different from
what they are now. They were flat, and had a broad pro-

notum and tegminous wings like modern types. The
venation, also, was similar to that which occurs in

many of our living species—so much so that it is not
easy to find obvious differences between Carboniferous
and existing members of the group. Nymphal forms and
several egg cases, which have been found in Permian
rocks, serve to emphasize their similarity. Poaches are

the most abundant of all Carboniferous insects. How-
ever, this does not necessarily mean, as it has usually been
interpreted, that they were the prevailing insects of the

time
;
it merely means that they were numerous in a par-

ticular region or environment. Most insect-bearing rocks

were first deposited as mud, and the roaches presumably
thrived in moist or damp regions having a luxuriant

plant growth. The picture we get from the fossils can
therefore be misleading, for it gives us a conception of the

local biota only
;
if we had equally good samples of. the

fauna of dry regions, we would probably find the roaches
less numerous. The size of the Paleozoic roaches has also

been erroneously described. Although the statement is

often made that giant roaches lived in the Carboniferous,
no fossil specimens have been found which exceed the size

of some of our living species. It is true, of course, that

the average size of fossil roaches exceeds that of the exist-

ing species
;
but that is because the large roaches had a

better chance of being preserved as fossils than the small

ones. This selective aspect of preservation is often over-

looked.

Let us now consider the existing orders which first
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appear in the Permian. The best known of these is the

Ephemerida or may-flies, remains of which have been
found in the Lower Permian rocks of Kansas and Okla-
homa, as well as in Upper Permian deposits of Russia.

They were about the same size as living may-flies, with a

wing expanse of less than two inches. Their antennae

were much longer than those of existing species, however,
and the prothorax was slightly broadened, with an indica-

tion of membranous lobes in some species. The abdomen,
which terminated in long cerci and a median caudal fila-

ment, closely resembled that of Recent members of the

order. The wings were their most interesting structures.

Living members of the order, and even those from Meso-
zoic rocks, have greatly reduced hind wings

;
but in the

Permian species, the hind wings were about equal to the

fore wings in size, and had nearly the same venation.

Some of the specimens from the Lower Permian of Kan-
sas are clearly in the subimaginal stage, showing that this

distinctive phase of ephemerid metamorphosis occurred
even in those early days. Several nymphs, found in the

Permian of Oklahoma and Russia, have the character-

istics of living epliemerids—swimming legs, caudal fila-

ments, and lateral abdominal gills.

True Odonata are represented in Permian strata only
by wings. They have been found in Permian rocks in

North America, Russia and Australia. Most species were
surprisingly small, a few being less than an inch and a
half across the wings. Both dragon-fly and damsel-fly

types were present in the Lower Permian. Their nymphs
are unknown, but they were almost certainly aquatic.

The Corrodentia or bark lice are relatively common in

Permian strata. Like existing species, they were very
small and even minute, most having a wing expanse of

about half an inch, some a quarter of an inch. The body
structure of a few Lower Permian species is well known.
The head was relatively large, with long antennae and
prominent eyes (Figure 7). Surprising enough, the ante-
rior part of the head was prolonged into a short rostrum,
but whether the mouth-parts were adapted for chewing
or some other method of feeding has not been determined.
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At any rate the maxillary and labial palpi were conspicu-
ous and generalized in structure. Another interesting

feature of the early psocids was their wings. In existing

species the hind pair are much smaller than the fore, with
a reduced venation, but in the Lower Permian species the

fore and hind wings were alike. Some of the Upper Per-
mian members show the beginnings of hind wing reduc-
tion. Presumably these small creatures had essentially

the same habits as many modern species, living under

Figure 7. Dichentomum tinctum Tillyard (Order Corrodentia), from the

Lower Permian of Kansas. Original restoration, based upon specimens in

the Museum of Comparative Zoology.

bark of trees or in leaf mould—hut the trees and leaves

were very different from those now inhabited by their

descendants.
All the true bugs, i.e., Hemiptera, of the Permian were

members of the suborder Homoptera. Most of them were
small, with a wing expanse of less than an inch, though in

a few this reached two inches. The Lower Permian spe-

cies were much less specialized than the Upper Permian
ones, but they had the characteristic beak and maxillary
and mandibular bristles of existing bugs. The wings are

interesting because they were about equal in size, and
because the hind wing had the venational features of
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psocid wings. The best known of the Lower Permian
Hemiptera had a long, straight tube projecting from the

end of the abdomen, but whether this was an ovipositor

or respiratory tube remains to be determined. By Upper
Permian time the Homoptera had developed a variety of

families, some of them approaching certain existing fami-

lies (Figure 8). There can be no doubt, on the basis of

their known structure, that these early bugs had already

settled down to a diet of plant juices.

We now come to the two remaining orders of insects

which appear in the Lower Permian, the Mecoptera and
Neuroptera. Their presence in Lower Permian rocks is

Figure 8. Permocicada interga Beck. (Order Hemiptera), from the Upper
Permian of Bussia. (After Becker-Migdisova.)

interesting and surprising. Since existing members of

both these orders have complete metamorphosis, we can
conclude that the Permian species also had that type of

development—unless, of course, we grant that complete
metamorphosis might have arisen independently in the

two orders, which seems improbable. True larval forms
have been found in Permian deposits of Kansas, but their

ordinal affinities have not been determined with certainty.

The Lower Permian Mecoptera, or scorpion-flies, were
very small, with a wing expanse of about an inch, though
some of the later Permian species were more nearly the

size of existing members of the order. Their body struc-

ture was much like that of certain living genera, such as

the Australian Chorista
,
the head including a short ros-

trum (Figure 9). During the late Permian, and, inci-
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dentally, the early Mesozoic, the Mecoptera were rela-

tively abundant and diverse. In one Permian deposit in

Russia the Mecoptera make up 20% of the insect fauna
found there, though at the present time they comprise less

than .05% of the world’s insect fauna. The Neuroptera
of the Permian are no less interesting than the scorpion-

flies. Two distinct types occur in Lower Permian rocks

—

the Rapliidiodea or snake-flies, and the Planipennia. Very
little is known of their body structure, but their wings
indicate that, whereas the Lower Permian snake-flies were
primitive and closely related to existing families, the

Figure 9. Agetocliorista tillyardi Martynov (Order Mecoptera), from the

Upper Permian of Russia. (After Martynov.)

Planipennia were highly specialized, and only remotely
related to existing groups. In Upper Permian rocks,

however, the Planipennia are represented by an extensive

series of fossils which are close to certain living families,

such as the Berothidse, Sisyridae, etc.

There remain to be considered now three other orders,

two of which, the Tliysanoptera and Perlaria, appear first

in Middle Permian rocks, and the third, Coleoptera, in

late Permian deposits. The earliest Perlaria have been
found in Russian strata and although they are very frag-
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mentary, their identification is substantiated by the pres-

ence of more definite specimens in late Permian rocks of

Australia. The latter were considered by Tillyard as

being very closely related to the existing Eustheniidae

of the Australian region. The Tbysanoptera or thrips,

also found in Russian deposits, are of course minute and
the details of the wings are not known; but the fossils

certainly show the general characteristics of the tlirips.

The first unquestionable Coleoptera, or beetles, are

found in the Upper Permian of Russia and Australia. Un-
fortunately, complete specimens are unknown, though sev-

eral well preserved elytra have been found. The family
relationships of the fossils cannot be ascertained on these

structures alone
;
but several types of elytra are repre-

sented, including some which are alike those of the Cu-
pedidae, and others which recall those of the Hydrophilidae.

It should be noted that since beetles are very abundant in

Triassic deposits, their presence in the Permian is not
surprising.

This then, is a general picture of early insect life. Our
knowledge of it is limited, and there are many gaps to he
filled, but we do have some idea of its nature. In reality,

two faunas existed during the geologic periods consid-

ered—a Carboniferous fauna and a Permian one. The
contrast between these two is fully as great as that be-

tween the faunas of the Triassic and the present. Even
by late Permian time, about one-third of all the living

orders of insects had come into existence, and the abrupt
appearance of so many existing orders in the Lower Per-
mian suggests that some of them lived in Carboniferous
time, though not yet found in strata of that period. This
early insect fauna included both predators and plant
feeders, some of which had suctorial mouth-parts. The
metamorphosis of the Carboniferous species, so far as
known, was of the incomplete type, some apparently
having aquatic nymphs

;
but by early Permian time, com-

plete metamorphosis had been acquired. All of this took
place before the existence of flowers or mammals or
birds—to say nothing of man. It is no wonder that the
insects have such a tenacious hold on what we consider
to be our planet.



A LIST OF SPIDERS FROM MONA ISLAND,
WITH DESCRIPTIONS OF NEW AND

LITTLE KNOWN SPECIES 1

By Elizabeth B. Bryant
Museum of Comparative Zoology

The small Mona Island, between Haiti and Puerto Rico,
is rarely visited by collectors and its spider fauna is little

known. In 1914 Mr. N. Banks described two new species

from there in a short paper published in the Bulletin of

the American Museum of Natural History, and much
later, 1929-1930, Dr. A. Petrunkevitch noted in his

“Spiders of Porto Rico” fifteen species, of which three

were new.
Recently, two small collections from Mona have been

received by the Museum of Comparative Zoology. The
first was from Dr. Serralles of Puerto Rico, who spent a
week there during April, 1944. He very kindly sent the

material to me for identification. The second collection

was from Mr. Harry Beatty, who spent the month of

August of the same year there. Neither collection is

large, either in species or specimens, but as the island is

small and not very diversified, the spider fauna probably
is small. Four species are new.

This paper lists the forty-one species that have been
reported from Mona and includes descriptions of the four
new species and the hitherto unknown form of Hentzia
squamata (Petr.), with elongate mandibles. Collecting

at a different season would undoubtedly add many more
species.

The following is a list of the species collected by Dr.
Serralles in April and by Mr. Beatty in August 1944.

Fam. Filistatid^

2 FHistata hibemails Hentz Apr.Aug.
Fam. (Ecobiid^

2 CEcobius benneri Petr. Apr.
1 Published with a grant from the Museum of Comparative Zoology at

Harvard College.
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Fam. Oxyopid^

2 Peucetia viridans Hentz Aug.

5 Oxyopes salticus Hentz Aug.

$ Hamataliwa haytiana (Cbamb.) Apr.
Fam. Pholcuxe

2 Physocyclus globosus (Tacz.) Apr.Aug.
Fam. Thebidiid^

A 2 Anelosimus studiosum (Hentz) Apr.

A 2 Conopistha aryyrodes (Walck.) Apr.Aug.
A 2 Latrodectus mactans (Fabr.) Aug.

2 Theridion insulicola spec. nov.
Fam. Argiopid^:

pullus Aranea displicata (Hentz) Apr.

A 2 Argiope argentata (Fabr.) Apr.Aug.
2 Cyclosa caroli (Hentz) Aug.
2 Eriophora (scape broken) Apr.Aug.
2 Edricus crassicauda (Keys.) Aug.
2 Eustala anastera (Walck.) Aug.
2 Gasteracantha cancriformis (Linn.) Apr.Aug.
2 Leucauge argyra (Walck.) Apr.

2 “ regni (Simon) Apr.

A 2 Metepeira virginensis Cbamb. and Ivie Apr.

2 Neoscona volucripes (Keys.) Apr.

A 2 Nephila clavipes (Linn.) Apr.Aug.
2 Parawixia cambridgei Bryant Aug.

A 2 Wixia serrallesi spec. nov.

Fam. Sparassidje

2 Stasina macleayi Bryant Apr.

A Olios bicolor Banks Aug.
2 Heteropoda venatoria (Linn.) Apr.

Fam. Selenopidje
A 2 Selenops insularis Keys. Apr.Aug.

Fam. Thomisuxe
A 2 Misumenops celer (Hentz) Aug.

Fam. Clubionidje

A 2 Aysha tenuis (L. Kocb) Apr.Aug.
A 2 Chiracanthium inclusum (Hentz) Aug.

2 Wulfila immaculata Banks Aug.
Fam. Salticuxe

A 2 Habronattus translatus (Peckham) Aug.
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cf 2 Hentzia squamata (Petr.) Apr.Aug.
? Sidusa mona spec. nov. Aug.
2 Stoides placida spec. nov. Aug.

The following is a list of species reported from Mona
but not seen by me.

Fam. OxYOPIDiE
Oxyopeidon rana Simon (Petrunkevitch, 1929)

Fam. Argiopid^e
Argiope trifasciata (Fabr.) (Petrunkevitch, 1929)

Fam. Ctenimj
Oligoctenus ottleyi Petrunkevitch (1930)

Fam. Thomisim:
Misumenops asperatus (Hentz) (Petrunkevitch, 1930)

Fam. Salticidje

Siloca minuta Petrunkevitch (1930)

FAM. THERIDIIDiE
Theridion insulicola spec. nov.

Figure 1

Female. Length, 3.0 nun., ceph. 1.2 mm., abd. 1.7 mm.
long, 1.6 mm. wide.
Cephalothorax pale, shining, very slightly convex, ante-

rior margin less than half the greatest width, widest
between the third pair of legs, thoracic groove covered
with a broad black line that does not reach the ocular area
or the posterior margin, row of black bristles from the

p.l.e. to the groove and two long median bristles between
the groove and the posterior eyes

;
eyes cover the anterior

margin, anterior row recurved, a.m.e. largest of the eight,

separated by less than a diameter, and from a.l.e. by a

radius, posterior row straight, eyes equidistant, lateral

eyes subequal and touching, p.m.e. separated by less than
a diameter, each eye surrounded by a black ring; quad-
rangle higher than wide and narrower behind than in

front; clypeus higher than the eye area, a small median
black spot on the margin; mandibles pale, shaded with
gray on the median margin, long, cone-shaped, weak,
groove short, fang short; labium fused to the sternum,
wider than long, tip not narrowed; maxillce almost twice
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as long as the labium, slightly inclined, tips transverse;
sternum pale, shaded with gray about the margins and a
short median gray stripe at the tip, triangular, as wide as

long, ending in a broad round tip in front of the fourth
coxae, fourth coxae separated by more than a diameter;
abdomen pale, with a short median gray spot at base,

followed by a pair of converging gray spots, entire abdo-
men covered with black granules, each hearing a long
colorless bristle, strongly convex, almost as wide as long,

venter a dull yellow with small pale spots; legs

,

1-2-4-3,

not varying much in length, pale, with black spots on
ventral side, so that the legs have a spotted appearance,
no spines but rows of hairs and bristles, III and IV tibiae

with a median dorsal bristle
;
epigynum, area wider than

long, divided by a narrow median septum, each side pale

oval areas, which probably are the openings, near the pos-

terior margin and below the surface, each side, a trans-

verse oval sac, with a small circular sac just anterior.

Holotype 2 Mona Island, 5 April 1944 (Serralles).

Theridion insulicola differs from Theridion antillanum
Simon, from St. Vincent, and reported by Petrnnkevitch
from Puerto Pico, by the smaller size, the quadrangle of

median eyes narrower behind, and the black granules on
the abdomen. These granules are very conspicuous, even
after the long bristles have been broken off.

Fam. AnGiopiDiE

Genus Parawixia F.O.P.-Cambridge 1903
Parawixia cambridgei Bryant

Parawixia cambridgei Bryant, 1940, p. 342, figs. 104-
106. “c? 2 Cuba; Oriente, coast below Pico Turquino,
June 1936” (Darlington).

This species was described from the Oriente, Cuba, and
afterwards found in a collection from Diquini, Haiti, made
by Dr. W. W. Mann. It has the same number of tubercles

on the abdomen as Marxia grisea McCook, American
Spiders, 1893, 3, p. 195, pi. 13, fig. 10, described from a
female, 8.00 mm. long, from Biscayne Bay, Florida. The
two genera belong to separate sections of the family. The
male of Marxia has two long bristles on the patella of the
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palpus, and both male and female have five teeth on the

lower margin of the fang groove. The male of Parawixia
has but one bristle on the patella of the male palpus, and
the lower margin of the fang groove has but three teeth.

McCook does not state the number of teeth on the fang
groove and he evidently placed the species in the genus
Marxia because of the abdominal tubercles. He does de-

scribe the cephalothorax rather definitely, as “ divided
into two low ridges by a lateral depression passing just

behind the ocular quad, giving the head a lumpy appear-
ance.” These two low elevations just posterior to the

eyes are even more conspicuous in the male than in the

female but until the number of teeth on the fang groove
on the type specimen is known, the two can best be con-

sidered as separate species.

? Mona Island, August 1944 (Beatty).

Genus Wixia O.P.-Cambridge 1882
Wixia serrallesi spec. nov.

Figures 2, 3

Male. Length, 6.6 mm., ceph. 3.1 mm. long, 3.0 mm.
wide, abd. 3.6 mm. long, 2.8 mm. wide.

Cephalothorax brown, with a broad pale median stripe

from the lateral eyes to the posterior margin, anterior

margin shaded with brown and a mass of white hairs pos-
terior to the lateral eyes, a narrow marginal pale stripe,

anterior margin about half the greatest width, sides

evenly rounded, eye area carried foreward, cephalothorax
rather flat, thoracic groove long and deep; eyes in three

groups, anterior row strongly recurved, a.m.e. largest of

the eight, convex, separated by about a diameter, p.m.e.

slightly smaller than the a.m.e., separated by almost two
diameters, a short bristle between each a.m.e. and p.m.e.,

lateral eyes small, subequal, on a common tubercle, a long
bristle anterior and another posterior to the tubercle;

quadrangle of median eyes slightly narrower behind and
not as high as wide; clypeus below a.m.e. less than a
diameter of a.m.e.

;
mandibles dark brown, vertical, small,

cone-shaped, fang groove oblique, four teeth on the upper
margin, the second tooth from base of the fang the small-



1947 J Spiders from Mona Island 91

est, lower margin with four small, subequal teeth
;
labium

fused to the sternum, brown, tip rebordered and pale,

wider than long; maxillce brown, distal half pale, about
twice as long as labium

;
sternum pale, triangular, three-

quarters as wide as long, widest between the second coxae

and pointed in front of the fourth coxae, coxae pale, I coxa
with a hook, III and IV coxae with a strong dark cusp or

spine about the middle, IV trochanter with a cusp
;
abdo-

men oval, with a pair of well-defined tubercles between
the shoulder angles that extend upwards, first pair of

muscle spots between the tubercles, a median basal pale

stripe heavily outlined with black spreads towards the

tubercles and fades posteriorly, a vague dark spot be-

tween the second pair of muscle spots, entire abdomen
with scattered long bristles, venter dark with a pair of

pale spots anterior to the spinnerets; legs

,

1-2-4—3, III

left missing, all joints pale with broad dark bands, median
on femora, basal, median and distal on tibiae and meta-
tarsi, spines, I pair, femur, dorsal, 3 whorls, ventral, 11

pairs, the 6 spines at the distal end of the prolateral row,
very long and strong, patella, 1 at the tip, prolateral, 2,

retrolateral, 1, tibia, spines scattered on the dorsal and
ventral sides, metatarsus, ventral, 0, II pair, femur, dor-

sal, in 3 whorls, ventral, a prolateral row of 11 spines,

patella same as I pair, tibia, bent, ventral, 4 pairs of

strong spines with a curved tip, each from a raised base,

III pair, femur, 2 small ventral spines near the base, IV
pair, femur, ventral, prolateral row with 4 basal strong
spines each from a raised base, retrolateral row only at

the distal end; palpus not as long as the cephalothorax,
patella with 1 long strong bristle, tibia about as long as

wide, paracymbium long with a truncate tip, clavis long,

with a broad recurved spur from the base, tip extends far

beyond the cavity, embolus probably a very small, short
black spur near the tip.

Female. Length, 9.0 mm., ceph. 3.2 mm. long, 3.0 mm.
wide, abd. 7.9 mm. long, 5.5 mm. wide.

Cephalothorax brown, covered with short white hairs,

the pale stripe much narrower than in the male, eye area
not carried forward as much as in the male

;
eyes same as
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in the male
;
mandibles brown, vertical, fang groove ob-

lique, upper margin with three teeth, middle tooth the

largest, lower margin with two widely separated teeth;

mouth parts and sternum same as in the male, no spurs
on coxae or trochanter; abdomen dorsal tubercles not as
distinct as in the male but the markings the same; legs

,

1-2-4-3, much darker than in the male, spines, femora
with 0 ventral spines, I pair, femur, dorsal, small and
scattered, 3 strong prolateral spines, patella, prolateral,

2, retrolateral, 1, tibia and metatarsus, spines small and
not paired, II pair, tibial spines not modified

;
epigynum

,

chitinized area longer than wide, a wide spoon-shaped
scape, deeply depressed in the middle area with the tip

rebordered.
Holotype <$ Mona Island, August 1944 (Beatty). Allo-

type $ Mona Island, August 1944 (Beatty). Paratype A
Mona Island, 6 April 1944 (Serralles), I pair of legs

missing. Paratypes 2? Mona Island, August 1944
(Beatty), probably in the penultimate moult.
The genus Wixia was based by O.P.-Cambridge in 1882,

on the species abdominalis known only from the female
from the Trail collection from the Amazon. In 1889, he
erected the genus Amamra in the Biol. Centrali-Ameri-
cana, 1, p. 55, for five species from Central America. A
few years later, in the second volume of the Biol., F.O.P.-

Cambridge placed this genus as a synonym of Wixia but
he gave no reason for so doing.

Wixia serrallesi does not agree perfectly with the defi-

nition of the genus as given bv F.O.P.-Cambridge. The
eyes are the same in both male and female, with the a.m.e.

the largest, the clypeus is less than a diameter of a.m.e.,

instead of very high, the abdominal tubercles are small in

both male and female. Eventually, the genus Amamra
may be revived, either as a distinct genus or a subgenus
of Wixia

,
and serrallesi would be placed with it, rather

than in the genus Wixia
,
which has large abdominal tuber-

cles and the quadrangle of median eyes square.

Wixia serrallesi is very near to Wixia clivosa (O.P.-

Camb.) known from both male and female from Mexico
and placed by O.P.-Cambridge in the genus Amamra.
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Both have a very long clavis that has a circular sweep
outside the cymbium and both have the median area of the

scape depressed.

Fam. Salticid^
Genus Hentzia Marx 1883

Hentzia squamata (Petrunkevitch)

Wala squamata Petrunkevitch, 1930, p. 146, figs. ISO-
134. “several As and ?s, from Mona Island, 24 Febru-
ary 1914, in the collection of the American Museum of

Natural History. ”

The specimens described by Dr. Petrunkevitch all had
the short vertical mandibles. Six males and six females
were collected by Beatty in August, 1944. Three of the

males have the short mandibles and the others have
mandibles of varying length. When the mandibles are
long and porrect, the two teeth on the promargin are

widely separated, one near the base of the fang and the

other near the base of the joint. The large tooth on the

retromargin is much nearer the tooth at the distal end,

than to the second tooth that is almost hidden by the

scopula of the maxillae. The largest male is 6.0 mm. long
with the cephalothorax, 2.5 mm. long and 2.2 mm. wide.

The mandibles are 2.0 mm. long, with the outer margins
parallel and fringed with long white hairs

;
the inner mar-

gins are touching on the basal quarter and then gradually
narrow to the width of the fang. On the specimens with
the long, porrect mandibles, the fang is longer than the

basal joint with the distal third very slender and curved.
In all specimens of females, the mandibles are vertical,

rather thick, with a large bicuspid tooth on the retromar-
gin. A large female is 6.7 mm. long.

The species is very close to Hentzia peckhami (Cocker-
ell), 1893, from Jamaica, (Anoka moneagua Peckham,
1894). This species is smaller and all of the type speci-

mens of the Peckham species from Moneague, have short

mandibles, with no white scales, either on the mandibles
or on the cephalothorax. The females are also small and
dark. The epigynes are very similar.
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Genus Stoides Simon 1901
Stoides placida spec. nov.

Figure 4

Female. Length, 3.4 mm., ceph. 1.5 mm., abd. 2.1 mm.
Cephalothorax dark brown, ocular area covered with

golden iridescent scales, a large pale transverse spot,

twice as wide as long on slope posterior to the dorsal eyes,

probably in life covered with white scales as a few remain
on the lateral margins, a few white scales on margin
above the posterior legs, clypens with white scales, cepha-
lothorax very high, widest posterior to the dorsal eyes,

in a lateral view, slightly depressed posterior to the ocu-

lar area, then sloping very gradually to near the posterior
margin where it falls abruptly, thoracic groove very short

and faint
;
eyes, anterior row recurved, so that the pos-

terior margins form a straight line, the eyes inclined

downward, so they can not be seen from the dorsal view,

a.m.e. very large, almost touching, a.l.e about a radius
of a.m.e. and separated from them by less than a diameter
of a.l.e., eyes of the second row midway between the first

and third rows, eyes of the third row snbeqnal with a.l.e.

and on the extreme margin of the carapace
;
quadrangle

slightly narrower behind than in front and about two-
thirds as long as wide

;
clypeus retreating, about two-

tliirds as wide as the diameter of a.m.e., with a long re-

curved bristle between a.m.e.
;
mandibles brown, with

many white scales, rather small, cone-shaped, fang groove
short, no teeth on either margin, fang short with a very
thick base

;
labium pale, longer than wide, tip pointed

;

maxillae pale, one and a half times as long as labium and
inclined

;
sternum pale brown, about as long as wide, con-

vex, fourth coxae almost touching; abdomen a broad oval,

dorsum flat with scattered scales and white hairs and
longer dark hairs or bristles, a short dark basal band, fol-

lowed by a pale brown median stripe with irregular mar-
gins, on anterior half a pair of large brown spots, fol-

lowed on the posterior half by a pair of darker brown
spots, venter pale with three narrow brown stripes, spin-

nerets pale, long, closely grouped and extending some
distance from the abdomen; palpi pale, patella and tip of
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femur with white scales; legs, 4-3-1-2, pale, femora with
basal and distal dark rings, more distinct on ventral side,

posterior tibiae with basal and distal dark rings, scattered

white iridescent scales on distal joints, spines, I pair, no
patella spines but a long trichobothria at the tip, tibia,

dorsal, 0, ventral, 2 distal, 1-lr, prolateral, 1, metatarsus,
dorsal, 0, ventral, 2-2, II pair the same as I pair, III and
IY pairs, patellae with prolateral and retrolateral spines,

a dorsal basal spine on tibiae, tibiae spiny, metatarsi with
three whorls of spines

;
epigynum, the pair of spermatheca

separated by almost two diameters, with smaller sacs just

anterior which are separated by about a diameter, be-

tween the two sacs a depressed area.

Holotype ? Mona Island, August 1944 (Beatty).
The genus Stoides was based by Simon on Prosthesima

pygmcea Peckham from St. Vincent. Later the Peckhams
added to the genus, Attus auratus Hentz, common in the

southern part of the United States. It is questionable if

the latter species belongs in the genus. The types of

Prostheclina pygmcea, both male and female, were proba-
bly returned to the British Museum and the co-types, an
adult female and an immature specimen, retained by the

Peckhams and are now in the Museum of Comparative
Zoology collection. They are old and very much rubbed
but probably once had hairs and scales on the ceplialo-

thorax. In the female the second row of eyes is plainly

midway between the first and third rows as stated by the
Peckhams. Simon in the description of the genus, places
the eyes of the second row nearer the third than to the
first row. Stoides placida is congeneric with Stoides
pygmcea (Peck.). It is slightly larger and has the ante-
rior row of eyes more retreating so that the eyes are not
visible from the dorsal side.

Genus Sidusa Peckham 1895
Sidusa mona spec. nov.

Figures 5, 6

Male. Length, 4.5 mm., ceph. 2.4 mm. long, 1.6 mm.
wide, abd. 2.1 mm.

CepJudothorax dark brown, ocular area covered with
white scales with scattered dark bristles, the white scales
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extend in a long point behind the dorsal eyes half way to

the posterior margin, marginal stripe of white scales,

cephalothorax moderately high, highest posterior to the
dorsal eyes, widest posterior to the dorsal eyes, posterior
margin about two-thirds as wide as the anterior, thoracic

groove short, in a shallow depression covered with white
scales

;
eyes cover about one-third of the carapace, ante-

rior row strongly recurved, a.m.e separated by little more
than a line, a.l.e. about a radius of a.m.e., separated from
them by less than a radius of a.l.e., second row of eyes
midway between first and third rows, third row of eyes
slightly narrower than the first row, eyes not on extreme
margin, subequal with a.l.e.

;
quadrangle about half as

wide as long
;
clypeus slightly protruding, about as wide

as a radius of a.m.e.
;
mandibles brown, vertical, rather

short, promargin of fang groove with 3 teeth near the

median margin, retromargin poorly defined with no teeth,

fang with a heavy base, as long as groove; labium pale

brown, about as wide as long
;
maxillee pale, about one and

a half times as long as labium
;
sternum dark brown, with

a few long white hairs, three-fifth as wide as long, first

pair of coxae separated by a little more than a diameter,

fourth pair almost touching
;
abdomen oval, covered with

short white hairs and longer dark bristles, a pair of wide
dark stripes, heavier at the base show beneath the white
hairs, venter pale; legs

,
4-1-3-2, pale, with white scales

and longer dark hairs, I pair with a prolateral dark mark
on the tibia, IV pair with the femur darker at the tip,

spines, I pair, patella, prolateral, 1, tibia, dorsal, 0, ven-

tral, 2-2, followed by lr, retrolateral, 0, prolateral, 1-1,

metatarsus, ventral, 2-2, II pair, patella, lateral, 2, tibia,

ventral, 2 distal followed by 1-lr, prolateral, 1-1, retro-

lateral, 1, metatarsus, ventral, 2-2, retrolateral, 1, III and
IV pairs with dorsal basal spine on tibiae, patellae with
prolateral and retrolateral spines, whorl at the tip of the

metatarsi
;
palpus about as long as cephalothorax, femur

and patella pale, covered with white scales, tibia and
cymbium darker, both with many long dark hairs, tibia

but little longer than the patella, about as wide as long,

tibial apophysis a long slender spine parallel to the cym-



1947] Spiders from Mona Island 97

bium and almost reaches the tip of the palpal organ,

palpal organ small and confined to the basal two-thirds

of the joint, embolns a strong black spine with a heavy
base and does not extend beyond the cavity.

Female. Length, 5.5 mm., ceph. 2.6 mm. long, 2.0 mm.
wide, abd. 3.6 mm. long, 2.1 mm. wide.

Cephalothorax brown, covered with white scales and
longer dark bristles in the eye area, widest just posterior

to the dorsal eyes
;
eyes same as in the male

;
clypeus

covered with white hairs, less than a diameter of a.m.e.

;

mandibles pale brown, vertical, promargin of the fang
groove with three teeth, retromargin with no teeth; ster-

num and mouth parts same as in the male
;
abdomen oval,

covered with white hairs and longer dark bristles, with
the pair of broad lateral dark stripes showing nnder the

white hairs as in the male, on the posterior half the dark
stripes broken into two pairs of spots, venter pale

;
palpi

pale, covered with white hairs; legs, 4-1-3-2, pale with a

dark prolateral spot near the tip of the first femur, spines

the same as in the male
;
epigynum shows little exterior

structure, two lobes with deeply chitinized margins and
dark spermatheca near the posterior margin.
Holotype S Mona Island, August 1944 (Beatty). Allo-

type $ Mona Island, August 1944 (Beatty). Paratypes
several ?s Mona Island, August 1944 (Beatty).

Sidusa mona is closely related to Sidusa pavida Bryant,
from the Virgin Islands. The former has the tibial

apophysis of the palpus much longer and the embolus
heavier. Neither belong to the genus Sidusa in the sense

used by either Peckham or Simon, as there is no tooth on
the retromargin of the fang groove and there is a dorsal

basal spine only on the posterior tibiae. But F.O.P.-

Cambridge has placed in the genus several of the Peck-
ham genera that eventually may be recognized.
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Explanation of Plate 4

Fig. 1. Theridion insulicola spec, nov., epigynum.
Fig. 2. Wixia serrallesi spec, nov., left palpus, ventral.

Fig. 3. Wixia serrallesi spec, nov., epigynum.
Fig. 4. Stoides placida spec, nov., epigynum.
Fig. 5. Sidusa mona spec, nov., left palpus, ventral.

Fig. 6. Sidusa mona spec, nov., epigynum.
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TAXONOMIC NOTES ON THE DILARIDiE
(NEUROPTERA) 1

By F. M. Carpenter

Harvard University

The little-known family Dilaridse has been represented
in the New World by two genera, Nulema and Nallacinus.

Nulema, which is based upon championi Navas (1914),
from Guatemala, is very close to Nallachius and may turn
out to be synonymous with it. Nallachius has included
seven species from the Neotropical and Nearctic regions.

Its genotype, prestoni McLachlan, has been inadequately
known, the type of the species only recently becoming
available for study at the British Museum. In reply to

my inquiry about this type, Mr. D. E. Kimmins kindly
sent me excellent drawings of its venation and abdomen.
On the basis of this information and the examination of

specimens of other species in the Museum of Comparative
Zoology, I am redefining here the genus Nallachius ,

with a review of the known species; describing a new
species of Nallachius from Paraguay; and proposing a

new genus for one of Banks’ species from Colombia.
Navas’ grouping of the dilarid genera into two tribes,

Dilarini and Nallachiini, was mainly based upon the width
of the subcostal space and the number of subcostal vein-

lets. In all probability, however, the width of the sub-

costal space is merely correlated with the size of the insect

and does not represent a phylogenetic division of the

family. On the number of subcostal veinlets Navas was
clearly in error, for in this respect not even the genotype
of Nallachius fits his definition of the genus. He also

pointed out that whereas all the Dilarini are restricted to

the Old World, the Nallachiini occur exclusively in the

New World. This is no longer true, however, for her-

mosa Banks, from Colombia, obviously falls into the Dila-

rini. In defense of Navas’ classification, however, it

should be noted that there are certain general differences

i Published by a grant from the Museum of Comparative Zoology at Har-
vard College.
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between the members of the tribes Dilarini and Nallachiini.

The former are relatively large, with a wing expanse of

20 mm. or more, whereas the Nallachiini have a wing
expanse of less than 10 mm. Furthermore, the wings and
antennae of the Dilarini show much less sexual dimor-
phism than they do in the Nallachiini. But these are dif-

ferences in degree and will undoubtedly break down as

more species are known. I believe that a more satisfac-

tory and distinctly phylogenetic division of the family
might be attained on the structure of the male genital

armature and of the media and cubitus of the wings, as in

other families of the Neuroptera (Hemerobioidea and
Raphidioidea

;
see Carpenter, 1935, 1940). Some evidence

for this has already been obtained and will be presented
in a later paper on the Dilaridae.

Genus Nallachius Navas

Nallachius Navas, 1909, Mem. Real. Acad. Cienc. Art.

Barcelona, 7(17) : 665; Navas, 1914, Gen. Insectorum,
156: 11.

Male: antennae with long pectinations (usually 9-12).

Fore wing distinctly triangular, coastal space of moder-
ate width, traversed by numerous branched or unbranched
veinlets; subcostal space narrow, with from 2-7 short

veinlets
;
Rs usually with 4-5 main branches

;
MA always

anastomosed proximally with Rs. Hind wing about two-
thirds as long as the fore wing; Rs usually with one main
branch less than in the fore wing. Genital armature
consisting of a transverse proximal plate, two pairs of

slender processes extending posteriorly from the plate,

and a median aedeagus.

Female: antennae filiform, as in other female Dilarids.

Fore wing : more slender than that of the male, but with
essentially the same venation. Hind wing: about two-
thirds the length of the fore wing. Venation as in the
male.

Genotype : Filar prestoni McLachlan.
Navas’ diagnosis of this genus is not entirely satisfac-

tory. His statement that the subcostal space of the fore

wings contains almost no veinlets, in contrast to the
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several veinlets in Pilar

,

etc., is not true
;
even in the type

of prestoni there are seven subcostal veinlets. Nallachius
is undoubtedly a valid genus, however. It differs from
Pilar and the other Old World genera by the triangular
fore wings of the male, the long antennal pectinations of

the male, the smaller number of cross-veins in the fore
wings, the reduced hind wings of both sexes, the sexual
dimorphism of the wings, and especially the male genital

armature. It is impossible to give a more precise generic
diagnosis at this time because of the few species known in

the genus. In addition to prestoni the genus includes
americanus McL., pulchellus Banks, bruchi Navas, loxanus

Figure 1. Nallachius prestoni (McL.). Drawing of fore wing of the

type ( £ ) in the British Museum (made by D. E. Kimmins). Lettering
(original) : Rs, radial sector; MA, anterior media; MP, posterior media;
CuA, anterior cubitus.

Navas, and reductus, n. sp., described below; and of these

only americanus and pulchellus are known (in the litera-

ture) by both sexes. Furthermore, in the course of mak-
ing this study, I have noted that the fore wings of ameri-
canus (and presumably also of loxanus

)

differ from those

of the other species mentioned by having the posterior

branch of MP anastomosed with CuA for a short interval.

This is a very striking and unusual characteristic to find

in the Neuroptera, and may turn out to be of generic

significance, when the venation of loxanus is known for

certain.

The male genital structures show only slight differences

in the several known species of the genus. In all proba-
bility they will not be as useful in specific taxonomy as

venational details.
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Nallachius prestoni (McLachlan)

Figure 1

Dilar prestoni McLachlan, 1880, Ent. Mon. Mag., 17 : 39.

Nallachius prestoni Navas, 1909, Real. Acad. Cienc. Art.

Barcelona, 7(17) : 667.

I have seen no specimens of this insect, but include here
a drawing of the fore wing made from the type (<?, Rio de
Janeiro, Brazil) by Mr. D. E. Kimmins, of the British

Museum (Natural History). Photographs of the wings

Figure 2. Nallachius pulchellus (Banks). Drawing of fore and hind
wings of type ( $ )

in the Museum of Comparative Zoology.

of prestoni are reproduced in Professor Da Costa Lima’s
Insectos do Brasil

,

tome 4 (1943), figures 54 and 55. As
shown in figure 1, there are seven short cross-veins in the

subcostal space, and five main branches of the radial sec-

tor (not including MA). The posterior branch of MP is

not anastomosed with CuA. Mr. Kimmins also kindly
sent me a drawing of the terminal abdominal structures,

which closely resemble those of N. americanus (Carpen-
ter, 1940, fig. 74).
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Nallachius pulchellus (Banks)

Figure 2

Pilar
(
Nallachius

)
pulchellus Banks, 1938, Rev. de Ent.,

9 : 289.

Nallachius pulchellus Carpenter, 1940, Proc. Amer. Acad.
Arts Sci., 74 : 274.

I include here a drawing of the fore and hind wings of

the male. The venation is much more open than that of

prestoni

,

there being only three main branches to Rs, and
less secondary branching of all veins. The posterior

branch of MP is independent of CuA, as in prestoni. Most
of the costal veinlets are nnhranched, but this is probably
variable in individuals. The male genital armature is

surprisingly like that of prestoni, though the aedeagus is

relatively longer (Carpenter, 1940, tig. 75c).

The types (<??) of pulchellus were collected at Soledad
(Cienfuegos), Cuba, May 4, 1930, and an additional male
was recorded by me in 1940 from the Santa Rita Moun-
tains (5000-8000 ft.), Arizona.

Nallachius bruchi Navas

Nallachius bruchi Navas, 1923, Arix. PInst. Cienc. Barce-
lona, 7 : 195.

This species is known only by the female type, from
Alta Gracia (Cordoba), Argentina, and originally de-

posited in the Navas collection. Navas did not figure the

wings and I doubt that the species can be recognized from
his description. However, it is clear from his account
that the posterior media (“procubito”) is not anasto-

mosed with CuA.

Nallachius reductus, n. sp.

Figure 3

Male: antennae very pale yellow and with long pectina-

tions as characteristic of the genus
;
eyes very dark brown

or even black
;
head and prothorax light brown

;
legs pale

yellow, with dark brown at distal end of tibia. Fore wing

:

length, 5 mm.
;
greatest width, 2.2 mm.

;
relatively more



1947] Dilaridee 105

slender than that of prestoni, and its hind margin less

rounded; membrane hyaline, with numerous faint and
irregular gray spots; only a few costal veinlets forked;

end of Sc and R1 not so strongly curved as in prestoni;

Figure 3. Nallachius reductus, n. sp. A, antenna; B, terminal part of
abdomen, dorsal view; C, same, lateral view; D, fore and hind wings. All
drawings made from the type ( $ ) in the Museum of Comparative Zoology.

Rs (of type) with four main branches; media, cubitus
and cross-veins as in prestoni

,

there being no anastomosis
between the posterior branch of MP and CuA. Hind
wing: length, 3 mm.; width, 2 mm.; broadly oval; costal

area relatively broad; Rs (in type) with three main



106 Psyche [June

branches. Genital armature as shown in figure 3, B, C

;

sedeagus longer than in prestoni.

Female unknown.
Holotype (<?) : No. 27664, Museum of Comparative

Zoology; collected at Ualyaia, Paraguay; October (F.

Schade).
This species has much fainter wing markings than pres-

toni, the wing as a whole appearing smoky. The 10th
abdominal segment has more pronounced lobes than in

prestoni, and the aedeagus is shorter. The hind wing is

much more reduced than that of prestoni.

Nallachius americanus McL.

Figure 4

Pilar americana McLachlan, 1881, Ent. Mon. Mag., 18

:

55 ;
Banks, 1905, Trans. Amer. Ent. Soc., 32 : 24.

Nallachius americanus Navas, 1909, Mem. Beal. Acad.
Cienc. Art. Barcelona, 7(17): 667; Carpenter, 1940,

Proc. Amer. Acad. Arts. Sci., 74: 273; Steyskal, 1944,

Psyche, 51: 183.

The male genital armature and wings of both sexes were
figured in my 1940 revision, but I include here drawings
of the wings of the male in order to call attention to the

anastomosis of the posterior branch of MP with CuA in

the fore wing. The amount of anastomosis appears to

be constant in the species. So far as I am aware, this

venational peculiarity is unknown in the Old World Dila-

rids, though it does exist in N. loxanus Navas, from Ecua-
dor. If it were not for the striking similarity of the male
genitalia of americanus and prestoni, I would consider

this sufficient to separate the two generically. It is note-

worthy, also, that there are fewer subcostal cross-veins

in americanus than in prestoni.

The surprising collection of twenty-seven specimens of

americanus in Detroit, Michigan, has already been noted
by Steyskal (1944). The species is now known to occur
in Kentucky (type), Maryland, Virginia, and Michigan. 2

In the Museum of Comparative Zoology there is also a
2 But not California, as stated by Navas (Gen. Insectorum, 156: 1; 1914).
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male from El Yunque, c. 3000 ft., Puerto Rico, May, 1931

(P. J. Darlington). This is an unexpected extension of

the range, but careful study of the specimen, including

the genitalia, fails to show any differences of a specific

nature.

Figure 4. Nallachius americanus (McL.). Drawing of fore and hind
wings of a male, collected at Detroit, Michigan, June 28, 1944 (Geo.

Steyskal), and now in the Museum of Comparative Zoology.

Nallachius loxanus Navas

Nallachius loxanus Navas, 1911, Ann. Soc. Sci. Bruxelles,

25 : 219.

This is known only from the male type, which was col-

lected at Loja, Ecuador, in 1909, and is now in the Mu-
seum National in Paris. Navas’ crudely drawn figure of

the wings shows that the posterior branch of the anterior

media is anastomosed with the anterior cubitus, as in

americanus

,

although the amount of anastomosis is not
indicated. According to his drawing, the hind wing is

much more slender than that of americanus.

Neodilar, new genus

Probably more closely allied to Dilar than to Nallachius.
Female: Body structure essentially as in Dilar as far as
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known. 3 Fore wing : short and triangular
;
venation much

as in Pilar

,

the veins with many secondary branches, but
with very few cross-veins, and a short anastomosis of the

Figure 5. Neodilar hermosa (Banks). Drawing of fore and hind wings
of the type ( 9 ) ,

in the Museum of Comparative Zoology.

posterior branch of MP and CuA. Hind wing : short and
very broad; costal space also very wide. Male unknown.
Genotype : Dilar hermosa Banks.

Neodilar hermosa (Banks)

Figure 5

Dilar (Nallachius) hermosa Banks, 1913, Trans. Amer.
Ent. Soc. 39 : 220.

Banks has given a* complete description of this insect,

but I include here drawings of the fore and hind wings,
which have not previously been illustrated. They show
a combination of certain characteristics of Dilar and Nal-

lachius. The maculations on the wings resemble those of

3 The antennao are broken off in the type of hermosa.
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N. prestoni in size, being larger than the ones occurring
in Dilar. The triangular fore wing, short hind wing, the

small number of cross-veins and the anastomosis of

MP3 +4 and CuA are also suggestive of Nallachius. On
the other hand, the relatively large size (wing expanse,
25 mm.), and especially the very extensive secondary
branching of the veins are suggestive of Dilar . The latter

characteristic is probably the most significant of these,

and until the male is found, we may assume the closest

affinities are with the Old World Dilarids.

The female type (which is in the Museum of Compara-
tive Zoology) is the only specimen of this insect known
to me

;
it was collected at Pacho, E. Cordilleras, Colombia,

elevation 6600 ft.



ON SOME ACARINA FROM NORTH CAROLINA1

By Nathan Banks
Holliston, Mass.

Among a considerable number of mites collected by
Prof. A. S. Pearse at Durham, North Carolina, are some
new species and other rare or little known forms. Of
particular interest is the rediscovery of Say’s Erythrceus
mamillatus, which proves to belong to the genus Labidi-

stomma, not previously recognized in the eastern part of

our country. The genus Xenillus, hitherto not noted
from America is also of interest; it was described many
years ago as a new genus of beetles. The highly special-

ized group of Gymnodamseini is represented by four spe-

cies, in three genera, two of which are new. A specimen
of the peculiar Zetorchestes equestris, described by Ber-
lese from Missouri, is the first in an American collection.

ERYTHRHDIDAE
Erythrasus exilipes sp. nov.

Figs. 30, 35

Body nearly two and one-fourth times as long as broad,

broadest just above third coxae, a little before middle of

length, front margin nearly straight across, two eyes each
side, about diameter apart, median groove about one-half

as long as front margin. Body covered with stout, sharp-

pointed spines, rather long, and mostly erect
;
many, when

magnified, are seen to be covered with minute sharp
spicules. Legs also with bristles, those on coxae about as

coarse as on body, but beyond becoming finer, and mostly
appressed, those on the under side of the last joint of

front legs very fine and short.

Legs long and slender, all tarsi swollen. Front legs

nearly twice as long as body, the third joint from tip

(tibia) about as long as greatest width of body, tarsus

about two-thirds of protarsus; second pair of legs but
little longer than body

;
the tarsus about three-fourths of

1 Published with a grant from the Museum of Comparative Zoology at

Harvard College.
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protarsus; third legs plainly longer than second pair,

tarsus about two-tliirds of the slender protarsus
;
fourth

legs fully two and one-half times as long as body, and
very slender, the femora and tibia about equal in length,

and each longer than width of body, the protarsus still

longer, the tarsus not one-half of protarsus.

Palpi of moderate length, the third joint swollen, the

sides convex, the fifth with stout, apical claw, the lower
edge showing about five small, short teeth; the thumb
strongly clavate, reaching beyond claw, and with many
stiff bristles.

Length of body 1.8 mm.
One from litter in Duke Forest, Durham, N. Car., 7

July (Pearse). Several young ones, of possibly the same
species, taken at same place in July and August; these

have very tenuous long legs.

The length of the legs, and proportions of the joints

thereof will separate the species from allied forms with
such long hind legs. Type M.C.Z. Arachn. 3022.

Erythrasus carolinus sp. nov.

Figs. 1, 11

Body reddish, legs pale
;
body fully two-thirds as broad

as long, broadly rounded; above with many erect, stiff,

simple bristles, as broad at tip as at base, each about
twice as long as the width of a femur.

Palpi not one-half the length of front tibia; all legs
long and very slender, tarsi enlarged; front femora as

as broad as body at third coxae, the second pair a little

longer than body, first pair more than twice the length
of body; femur two about one-lialf of femur one; last

joint of front legs considerably enlarged, broadest before
tip, more than one-third the length of front tibia. Last
joint of second and third legs not as much enlarged.
Some of the hairs on legs are bristly on one edge. First
and second pairs of legs well separated from the third
and fourth.

Front margin of body concave, the corners over the

base of front legs projecting slightly, and with three cir-

cular pits, and from each a hair, one short and somewhat
clavate.
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Length 1.4 mm.
One from Duke Univ. Forest, Durham, N. Car., 23

Sept., 1944 (Pearse). Type M.C.Z. Arachn. 3023.

ORIBATIDiE
Oribatella Carolina sp. nov.

Figs. 2, 8

Pale yellowish, edges of the lamella, edges of the square
at base of cephalothorax, and the edges sloping back from
each side dark brown; legs pale, almost hyaline. The
cephalothorax is nearly as broad at base as long, the

line of separation from abdomen crosses just above the

square, a fainter line crosses the square. The square is

partly open in front to a slender triangle which separates
the bases of the broad lamellae, which, beyond this tri-

angle, appear united into one and extend to near tip of

the cephalothorax, where there are two points near each
other and each tipped by a short spine, the outer edge of

each lamella is dark, at first slightly, evenly outcurved
until halfway to the tip of cephalothorax and here the

dark margin separates and projects forward in a slender,

very sharp spine. Each side, a little lower down, is a
lateral plate or lamella, nearly hyaline, about two-thirds
the length of cephalothorax, and with a nipple-like tip,

this may be the lateral part of the principal lamella, and
the dark ridge, ending in a long spine, may be a ridge

across the lamella.

Each side of this lower lamella is seen the edge of the

tectopedium, this is very long. The submedian bristles

are thick, slightly roughened, very long, with a slender

pointed tip, and arise from just in front of the clear

triangle which separates the lamellae at base
;
the superior

bristle is a very fine and extremely long hair, arising just

in front of each anterior corner of the square; the seta

is long, curves forward much as in 0. plummeri, is thick-

ened only near end which is roughened.
The abdomen is plainly longer than broad, the sides but

little curved; the wing does not extend in front of the

abdomen, is not very broad, and behind merges gradually
into the outline of abdomen. On the venter the genital
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opening is mostly in front of hind trochanter, bilobed

behind, almost as long as broad and fully twice its length

in front of the smaller, nearly circular anal opening,

which is nearly its length in front of the hind margin of

venter.

The legs are very slender and short, with few hairs

except on the tarsi.

Length .22 mm.
From the Duke Forest, Durham, North Carolina, 2

Dec. (Pearse). Type M.C.Z. Arachn. 3021.

Alloribates gen. nov.

Goes in the Ceratozetinae, related to Ceratozetes and
Peloribates but differs in the structure of the front tarsi.

The anterior border of the abdomen bulges forward over
the hind part of the cephalothorax so that the origin of

the setae is plainly behind it. On each side of cephalo-

thorax is a lamella reaching from near base of seta

almost to the tip of head, it is rather close to the side

margin all the way along, but at tip turns inward. Its

highest part is toward the base. The wings are about
as in Ceratozetes, the ventral openings are far apart, the

setae are quite long
;
legs of moderate length to short, the

front pair extending in front of head, the femora and
tibiae are rather broad, but not strongly swollen. In the

front legs the tibia extends over base of tarsus and ends
in a long bristle, the tarsus is not quite as long as the

tibia, its tip broadly truncate, and with one claw
;
on the

upper side before tip of tarsus there is a cusp bearing a
stout, curved bristle.

Alloribates singularis sp. nov.

Figs. 24, 25

Dull yellowish brown, legs paler. Abdomen nearly
twice as long as broad, the sides in middle nearly parallel.

Cephalothorax very short in middle, near each side mar-
gin is the long lamella, no visible hair at tip

;
setae hardly

as long as their distance apart, the tip fusiform, mod-
erately swollen, and slightly scabrous; just in front of
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the suture are the two short, superior bristles, not far
apart.

No hairs on abdomen; wings several times longer than
broad, their lower edge (seen from below) rolled toward
body. Genital opening small, twice its length in front
of the much larger anal opening.
Legs short and fairly stout, upper side of second coxal

bar reaching the genital opening, other bars shorter, and
hind border of hind coxae scarcely noticeable. Femora
and tibiae stout, but sides little rounded, tarsi tapering,

except in front leg where it is broadly truncate, with a
cusp on its upper side, bearing a curved stout bristle.

Length of body .36 to .42 mm.
Several specimens from Duke Forest, Durham, N. Car.,

numbers 475, 385, 238, 514, and March-April. Type
M.C.Z. Arachn. 3020.

Minunthozetes angusta sp. nov.

Figs. 37, 38

This is a more narrow species than the European type
of the genus. The cephalotliorax is about one-lialf as

long as the abdomen; the lamella is a low, even, ridge

arising close to the base of the seta and sloping forward
to its fellow, not far behind the tip of head, the two
lamellae connected by a short translamella, similar to the

lamella
;
apparently there is no hair at tip of lamella, nor

noticeable superior bristles
;
on each side near side-mar-

gin is a short straight ridge, the lateral lamella. The
seta is short, not reaching laterally beyond the legs, the

basal two thirds slender and curved hack, the apical third

swollen, fusiform, and almost pointed at tip.

The abdomen is nearly one and one-half times as long
as broad, for some distance the sides nearly parallel,

broadly rounded behind, no hairs, the wings long and
slender, base truncate, seen from below, the edge is in-

rolled for nearly one-half of length.

Legs rather slender, but not long, front tarsus simple,

one claw
;
tibia with a long apical bristle, its tip extending

slightly over tarsus, femora somewhat thicker, hind
femora short and thick, truncate at tip, the patella at-
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taclied to upper tip. Genital opening a little broader
in front than long, about one and one-half its length in

front of the much larger anal opening, latter wider behind
than in front, which is slightly bilobed, borders of coxae

three distinct, but no evident hind border to hind coxae.

Length .3 mm.
From Duke Forest, Durham, N. Carolina (Pearse),

numbers 475, 433, and 238. Type M.C.Z. Arachn. 3019.

Tribe Oribatini

This tribe, which includes typical Oribata (Damaeus),
Belba, etc., may be divided into two sections, those with
the front tibia normal (Oribata, Belba, etc.) and those in

which the front tibiae are extended over the base of the

tarsus, and the tarsus shortened. In this collection are

three genera which belong to this second section; they
can be tabulated as below.

1. Abdomen about as broad as long, sides rounded
;
tec-

topedia not behind but beneath second trochanters

;

legs not slender, most joints without any swollen

part
;
rather broad, patella narrow on short apical

part, sides of tibiae parallel; the claws borne on a
stalk to tarsus Allodamceus

Tibiae narrowed at base, patellae with parallel sides

;

abdomen broader than long, claws not on a long
stalk

;
tectopedia behind second trochanters just as

behind first trochanters 2

2. Sides of abdomen nearly parallel, legs very long and
slender, much longer than entire body; ventral
openings united, borders of second and third coxae

nearly reaching middle of venter Gymnodamceus
Sides of body convex, legs scarcely as long as body;

ventral openings well separated, borders of second
and third coxae not reaching half-way to middle of

venter Jacotella

Jacotella gen. nov.

This is based on a small, short-legged species described
as Gymnodamceus quadricaudiculus 1 by Jacot. Instead

i Jour. N. Y. Ent. Soc., 45: 356, 1937.
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of the extremely long and tennons legs of the typical

Gymnodamseus the legs are scarcely longer than body,
and not especially slender

;
the ventral apertures are well

separated
;
there is a strong tectopedum behind first and

second trochanters.

Jacotella quadricaudicula Jacot
Figs. 3, 15

One from Duke Forest, Durham, N. Car., 25 Nov.
(Pearse). It was described mostly in comparison with
a European species, Gymnodamceus austriacus, so I have
given figures (3 and 15) of the venter and legs.

Gymnodamceus Kulczynski
Ewing, in 1917,

2 erected a new genus, Heterodamseus,
and included in it his Bamceus magnisetosus ;

3 hut un-
fortunately Ewing selected as genotype the European
Bamceus bicostatus Koch, a species which Kulczynski,
some fifteen years before, had selected as type of Gymno-
damasus. Thus Heterodamaeus becomes a synonym of

Gymnodomaeus. Jacot4 says that Kulczynski5 assigned
no type

;
however he is entirely wrong, for on page 43 of

Kulczynski ’s paper is the statement “Typus Gymno-
damceus bicostatus Koch. ”

Gymnodamaeus pearsei sp. nov.

Figs. 16, 27

Dark reddish brown, border of abdomen appears black.

Shape of body as in genotype, bicostatus, plainly longer
than broad, not narrowed behind. Two tiny hairs near
tip of head, and a longer one each side a little further
back. Setae about as long as the space separating them,
swollen toward tip, but the tip sharp. Legs extremely
slender and very long, as in the long-legged Oribata.

The front and hind femora have rather long basal stalk,

then suddenly much enlarged, then tapering to the long

slender apical part, this apical part is longer in front

2 Ann. Ent. Soc. Amer., 10: 123, 1917.
3 Ibid., 129.
4 Bull. 121, B. P. Bishop Mus., p. 18, 1934.
5 Acad. Litter. Cracoviensis, 42, Ser. B

; 43, 1902.
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femora than in the hind pair
;
patella one abont one-third

of tibia, both no wider than the slender part of femora,

except in the front pair where the apex of tibia is broad-

ened where it overhangs the base of tarsus
;
each joint

with two long hairs in usual plan
;
trochanter of hind legs

long and but slightly swollen, that of third legs much
swollen and short, the femora with a short stalk before

the swollen part, thence equally slender to the tarsi which
are a little more swollen on basal part. The ventral

apertures are on apical half of venter and united, the

genital a little the longer; there is a dark transverse line

in front of the genital opening, and from each end a faint

line curves out to the margin, on each side, opposite the

genital opening, is a curved dark mark
;
the hind borders

of second and third coxae almost reach the middle.

Length of body .5 mm., of hind leg .9 mm.
Several specimens from Duke University at Durham,

North Carolina, 1 Sept., 14 Oct., 25 Nov., 10, 24 Febr.,

and 21 April (Pearse). Type M.C.Z. Arachn. 3012.

This species is separated from Ewing’s Damceus mag-
nisetosus, by the very much longer front tibia and the

longer hind femur; magnisetosus moreover has a nearly
circular venter, the legs are broader, the granulations
coarser, the tarsi more slender at base.

Gymnodamaeus minor sp. new.

Figs. 28, 39

The color is yellowish; about two-thirds the size of

G. pearsei

;

the body is a little more slender, and the legs

are not quite so long. The cephalothorax is similar but
the hair at each side of tip of head is more clavate, the
seta is similar, the tip long, fusiform, and scabrous. The
first legs are not quite as long as the body, the femora
bulbous close to base, before middle faintly sinuous,
patella nearly as long as bulb of femur, the tibia becom-
ing broader to the swollen tip, the tarsus attached as in

G. pearsei

,

the tarsus is proportionally more swollen
than in pearsei, hairs similar, but the one at tip of tibia

apparently not as long as in pearsei. The fourth legs
about equal to length of body; the femora are bulbous
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quite close to base, so that the stalk of femur is extremely
short (much longer in pearsei). The tarsus is fusiform,
quite hairy toward tip. On the venter the apertures are
separated slightly more than in pearsei, but connected
by a dark, cliitinous area; the outlines of coxae are not
visible, only at margin is a dark circle at base of leg three
and four. Coxae one and two are separated by an oblique
bar, not reaching one-half way to middle, at tip of abdo-
men are three hairs each side, all short, but one is much
longer than others, and curved almost in a circle.

Length .35 mm.
From Duke Forest, Durham, North Carolina, in Janu-

ary, March and April, numbers 238, and 505. Type
M.C.Z. Arachn. 3013.

Readily separated by the very short stalk to the hind
femora, as well as size, color, apical hairs of abdomen,
etc.

;
also separated from Dameeus magnisetosus Ewing,

by the more slender and less coarsely granulose legs;

the front tibia is similar in length to that species, but the

tarsus is narrow at base and swollen in middle
;
the ab-

domen of magnisetosus is much broader, nearly circular,

the hind femur of Ewing’s species has the hind femur
swollen in middle with a short stalk at each end.

Allodamaeus gen. nov.

In appearance this resembles a Belba, but the second
tectopedia are present, but bent under the second tro-

chanters and so not noticeable from above. The abdo-
men is as broad as long, broadly rounded, the ventral

openings are separated by a short space. The legs are

of moderate length, much as in Belba; in the front legs

the tip of the tibia extends over the base of tarsus much
as in Gymnodamagus, but more broadly. The tarsus,

instead of gradually tapering to a fine point, is abruptly
narrowed some distance before tip, thus the claws are

attached to a long, slender stalk that has the appearance
of a separate joint. The legs, of moderate length, are

not especially slender, nor scarcely swollen on any joints,

except the trochanter (like Ewing’s figure of Damceus
magnisetosus) . However in essential characters it be-

longs in the Oribatini, near to Gymnodamaeus.
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Type is Allodamcous ewingi n. sp.

The nymph of this or some allied species has two long,

curved setae at tip of abdomen (figure 6).

Allodamaeus ewingi sp. nov.

Reddish brown to dull yellowish brown
;
there is a pul-

verulence over the legs which has the appearance of

equally short erect hairs on each side of each joint; it

is also over the front of head. The fine hairs on the legs

are, at first, scarcely noticeable, a much stouter hair

arises from near tip of third trochanter. The tecto-

pediurn behind first trochanter has a tooth on outer side.

The ventral openings are hnt little separated, the anal
slightly the longer, the genital almost its length from the

transverse bar at base of abdomen, the anal opening is

nearly one-half its length from the end of venter. Above
on the cephalotliorax at each basal corner is the base of

the seta, but no seta is visible unless it is very short and
capitate

;
a little in front arises the superior bristle, which

near tip is somewhat thickened.

The front legs are nearly as long as width of the abdo-
men, the hind legs as long as the entire body. The base
of the patella and tibia is suddenly broadened, like a
basal collar to the joint, the patella is much narrowed
beyond the collar, but the tibia continues broad to the
attachment of the tarsus, and in front legs the upper tip

of tibia is extended in a point over fully one-half of the
thick basal part of tarsus, the tip of the tibial projection
has a very long hair.

Length .7 mm.
From the forest of Duke Univ., Durham, North Caro-

lina, 1 Sept. (Pearse). Type M.C.Z. Arachn. 3014.

Oribata carolinensis sp. nov.

Figs. 41, 42

Cephalotliorax plainly narrowed a little in front of
first legs, a curved anterior bristle eadi side near tip,

and one on each side margin near tip, seta fully equal
to length of cephalotliorax, whip-lash type, the lash very
fine and delicate. Abdomen nearly as broad as long,
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with a row of curved bristles toward each side, six shorter
incurved bristles at tip; ventral apertures touch, the
genital nearly circular, the anal nearly as long as the
genital, but only about two-thirds as broad.
Legs slender, all tarsi long; fourth legs much longer

than body, the first legs almost as long as body, the stalk

of femur curved and nearly as long as the swollen part,

the patella about one-half the tibia, latter (from side)

much swollen, fusiform, tarsus with bulb-like swelling
near base, the tapering part nearly equal to tibia plus
patella. Hind legs with trochanter nearly one-half of

femur, latter with stalk nearly one-half of length, swell-

ing fusiform; tibia a little longer than femur, very slen-

der, except a triangular swelling near tip, tarsus little,

if any, longer than tarsus of first legs, a swelling near
base, tapering to tip. Most of the hairs on legs are
slightly curved and minutely pectinate. Second legs much
like first, but shorter, third legs much like fourth, but
much shorter, the tibia slightly thickened toward tip.

This species is near to 0. longiseta Bks., but in that

species the hind tibia is not nearly as long as tarsus, and
latter not so bulbous near base, the hind tarsus plainly

longer than front tarsus, the hairs on legs not so plainly

pectinate, on abdomen the hairs are short and straight,

and on venter the genital aperture is plainly separated
from the anal, and not so nearly circular.

Length .55 mm., hind leg .8 mm.
From Duke Forest, Durham, North Carolina, Marcli-

April (Pearse coll.). Type M.C.Z. Arachn. 3010.

Oribata diversipes sp. nov.

Figs. 31, 33

Cephalothorax much narrowed in front of first legs,

the sides there scarcely curved, just behind head the

cephalothorax is much broadened, then narrowed, and
then curving outward for second legs, then much nar-

rowed to base
;
there is a stout, blunt, curved tectopedium

behind both first and second legs, stigma about twice its

diameter from margin, the seta long, with a fine whip-lash
tip

;
each side of head near tip are two rather long, curved

hairs.
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Abdomen globose, four short curved hairs at tip, prob-

ably some hairs on dorsum, but the dorsum is cracked

and rubbed so I see but two bases for hairs. Venter
with openings a little separated, but connected by a nar-

row median ridge, the genital aperture nearly circular

the anal more pear-shaped, behind nearly as broad as the

genital, but much narrowed in front, broadly separated
from the hind border of abdomen.
Legs long, all tarsi long and tine; first legs equal to

length of body, femora, tibiae and base of tarsi swollen

about as much as in most species
;
the second legs a little

shorter, the third nearly as long as body, both with dis-

tinct swellings though smaller than on first legs, hind
legs very much longer than body, fully one and one-half

as long, the tibia plus tarsus equal to body, the swellings

are very like angustipes and that on femur is longer
than usual. Most of the hairs on legs are curved, one on
tarsus is very long and nearly parallel to tarsus, on the

tip of hind tibia is a long, diverging hair with a fine

curved tip, much like those of grossmanni, and some
others. On the second trochanter is a long hair curving
forward, a much shorter one on first trochanter.

Length .5 mm.
One from Duke Forest, Durham, N. Car., March-April

(Pearse). Type M.C.Z. Arachn. 3009.

Belba inaequipes sp. nov.

Figs. 32, 43

Body and legs pale yellowish. Cephalothorax more
than one-half the length of abdomen, latter rather short
and broadly rounded behind; no tectopedia behind first

legs, a prominent spike-like one behind second legs, also

in front and behind base of third legs is a small projec-
tion. The seta is long and with a whip-lash tip as in

B. fiorida. The abdomen is strongly convex, with a row
of bristles on each side, and six shorter ones on hind
margin near tip

;
the venter is nearly circular, the open-

ings are subequal and rather close together. The legs

show definite bulbous swellings on femur, tibia and tar-

sus, all tarsi very slender and long. The front femora
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Lave the swollen part but little longer than the curved
stalk; the tibia is strongly swollen, with a fairly long
stalk, the tarsus also has a distinct thin stalk before the
bulb, the part beyond long and tapering. The hind legs

are about as long as body, the trochanter very long,

nearly or quite as long as the femur, latter swollen in

middle, tapering each way to the short stalk, the tibia

has a less swollen part at tip, with a stalk more than
twice as long, the tarsus has a short stalk before the

bulb, a long and very slender part beyond. The third

legs have the very long tarsus, but the tibia is only about
one-half of tarsus. The legs are not especially hairy,

the long hair of front tibia much before tip and scarcely

longer than the joint.

Length of body .4 mm.
Two specimens from Duke Forest, North Carolina

(Pearse), #238, January, and March-April. Type
M.C.Z. Arachn. 3011.

The mite, at first, with very long hind legs resembles
Oribata angustipes, the front legs, however, are very
different, and in the hind legs the femur is much shorter

than in angustipes.

Oppiella apicalis Jacot
Figs. 14, 17

The specimens from Duke Forest have the tip of

cephalothorax more acute than in the typical form. The
seta shows a head distinctly longer than in Jacot ’s fig. 4,

with a few short hairs near tip, possibly others toward
base. Probably it will be best to consider the subspecies

of 0. corrugata which Jacot describes, apicalis
,
squarrosa

,

the form mentioned by Jacot from Great Falls, Va., and
the one figured here as only some of the forms of a

variable species, Oppiella apicalis (which has prece-

dence).
Autogneta arnica Jacot

Figs. 19, 21

One specimen from Duke Forest, Durham, N. Car.

The legs are short and slender
;
the base of the tarsus

is sunk into the concave apex of the tibia in all legs, hut
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most strongly in the front legs where the upper end of

tibia extends nearly over the basal half of tarsus and is

tipped by a long hair; the slender stalk of the tibia is

curved in all legs
;
all of the tarsi are very hairy on apical

half, and the claw is very long
;
all patellae are very short,

and the tip of femur is lobed on each side.

The cephalothorax is narrowed at base and widest at

base of the first tectopedia. A little in front of each basal

corner is a large, rounded scar, from its anterior inner

corner arises a ridge which curves inward and then ex-

tends forward parallel to its fellow for fully three-fourths

of length of cephalothorax. From the anterior outer

corner of each scar arises the long seta, tipped by an
elongate swelling; superior bristles apparently lacking,

but the round insertion is seen opposite the turn of the

ridge.

The abdomen, not twice the length of the cephalo-

thorax, is broadest behind the middle. On the venter is

a strong division and constriction between the cephalo-

thorax and the abdomen, there is but little indication of

coxal limits, but the second (apparently) is a broad plate

separated from its fellow by a somewhat triangular out-

line, a faint curved line crosses just in front of genital

opening and slopes backward to indicate hind border of

the fourth coxa.

The genital aperture is broader in front than behind,

the anal opening much larger, and fully one and one-half

its length from the genital opening. Dolicheremceus
rubripes Jacot, Florida Entom., 1938, is very similar in

general appearance to this species, the body is more
slender.

Carabodoides retracta sp. nov.
Figs. 9, 29

Cephalothorax fully as broad at base as long, abdomen
about one and a third times as long as broad, broadly
rounded behind. Seta spatulate, the broadened tip flat,

with rounded outer tip. The cephalothorax above has
irregular low, narrow ridges, one starts from close to the

stigma, extending obliquely forward and inward, then
turns to run parallel to outer margin of cephalothorax.
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The legs are short and stont the femora especially thick.

In the front legs the tibia is cup-shaped, its tip nearly
as broad as its length, this tip is concave and the basal
part of tarsus is retracted within it, the tip of tibia above
has a long hair. The short tarsus is suddenly narrowed
from above and here there are a few hairs. In the hind
legs the femora are broad, shouldered, subtriangular, the

hind tarsus about equal to tibia, its tip scarcely reaching
tip of abdomen. The front legs are hardly as long as

width of abdomen.
The genital aperture almost touches the anal, is broader

in front than the anal, but behind is a little more narrow
than anal, latter is fully as long as genital, but quite nar-
row in front and fully twice as broad behind.
Length .55 to .6 mm.
From Duke Forest, N. Carolina, numbers 475, 238.

The front tibia is more modified than in apicalis or sac-

chariomycetoides. Type M.C.Z. Arachn. 3018.

Eremobelba gracilior Berlese( ?)

Figs. 10, 23

Related to E. flagellaris, smaller, abdomen more elon-

gate. Cephalothorax with two fine linear carinae in mid-
dle, at first parallel, then each turns outward, stigma
close to base, hardly its diameter from outer margin

;
seta

long, slender, ending in a fine whip-lash. Above the base
of leg one is a shorter carina, reaching forward of lateral

margin.
Abdomen nearly one and one-third as long as broad;

the anterior lateral margin appears heavier (as in Ber-
lese’s figure) with hairs about as in figure but not all dis-

tinct in this specimen; four on hind margin, and a sub-

marginal row, and an apparent oblique row.
On the venter the triple U-suture across base of the

camerostome and ending at tectopedial spines is very dis-

tinct. The genital aperture is a little longer than broad,

hardly one-third its length in front of the larger anal
aperture, which is broader behind, and separated from
hind margin almost as far as from genital aperture.

The legs are finely granular and more slender than in
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flagellaris

,

especially the tarsi beyond the swelling; the

bulb at tip of front tibia is plainly a little broader than
long, and almost touches the swelling on base of tarsus

;

the bind femora are plainly pedicellate, and all patellae

are quite long
;
the tarsi are very hairy.

Length A mm.
From the Duke Univ. Forest, Durham, N. Car., num-

bers 238, 487.

From the fourteen words of description of Berlese it is

hardly possible to recognize this species, but the figure

agrees in several particulars. However, the most char-

acteristic points in the legs are not given, since the legs

were not figured. His figure shows a long simple seta,

but it is possible that the whip-lash tip was lost.

Zetorchestes equestris Berl.

Fig. 26

One specimen from Duke Forest
;
it is apparently rare

;

I had never seen it, and none in the Jacot collection.

The body is broadly rounded except in front, where it

comes to a point. The first three coxae are close together
in front, the hind coxae situated much further back. Hind
legs much longer and stouter than the others, with a spine
at tip of tibia, and two on outer edge of tarsus. Ventral
openings connected by borders, the anal much the larger,

broadest toward rear, genital not nearly so long and
about two-thirds as broad, more than its length behind
the third coxae. Tarsi of front legs rather slender, nearly
twice as long as tibia. Above the cephalothorax has a
lateral dark lamella on outer side, two-thirds of length
of cephalothorax. The seta is paddle-shaped, a slender
stalk and a large flat ovoid tip, somewhat lined and with
numerous minute points.

Length .4 mm.

Xenillus occultus sp. nov.
Figs. 5, 7

Dull brownish rufous
;
surface very minutely rough-

ened; body about two-thirds as broad as long, broadly
rounded behind, and there with a few erect hairs, each
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with the tip slightly enlarged, four each side projecting
beyond abdomen, and three or four others each side

toward tip. Cephalothorax with two elongate, incnrved
plates (fig. 7), broadest before tip where they almost
meet, tip broad, concave, the onter point more prominent,
each plate bears a long, roughened, stout bristle from
middle of the tip

;
tip of head with a short, curved bristle

each side; at base of the cephalothorax a fairly broad
transverse area is delimited and from each upper corner
arises the subbasal bristle, enlarged at tip; each seta is

nearly as long as this bristle, clavate at tip; each first

tectopedium is enlarged and projects laterally, with a
sharp outer point anteriorly.

Legs slender, fairly short, joints but little swollen, three
equal claws

;
first legs about length of body, patella nearly

one-lialf of tibia, but few hairs, a long one at tip of tibia

above, one, nearly as long, from tarsus before middle, else-

where but few.short hairs; second and third legs hardly
width of body; the fourth legs scarcely reach the tip of

body.
On the under side are three parallel cross-bars

;
one at

base of first coxae, one at base of second coxae, the third,

more curved passing behind third coxae and reaching
nearly to fourth coxae

;
in the middle this cross-bar is con-

fluent with the curved bar from fourth coxae, which touches
almost the half of genital aperture

;
the latter is a little

longer than broad, scarcely truncate behind.

The anal aperture is twice as long as the genital and
situate about one and one-fourth its length behind the

genital aperture in the female, fully one and one-half its

length behind in the male.
Length of female .7 mm., of male .55 mm.
Two specimens from the Duke Forest, North Carolina,

Type M.C.Z. Arachn. 3024.

Eremaeus politus sp. nov.

Figs. 20, 22

Pale yellowish. Cephalothorax plainly longer than
broad, narowed in front of first legs, in middle with two
slightly curved and parallel carinae

;
first legs far in front
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of second, the stigma more than its width from side, be-

hind is a transverse ridge, narrow through the middle,,

widened behind and beyond stigma, setae longer than dis-

tance between their bases, the head long, and slender,

scabrous. A tectopedium behind coxae one, and also two,,

the latter rather complicated.

Abdomen fully one and one-half times as long as broad,
sides but slightly convex; on each side of the basal part
is a short strip of granules. The genital opening plainly

longer than broad, about its length in front of the larger

anal opening, latter narrow and faintly bilobed in front,

more than twice as broad behind. The fourth pair of legs

considerably behind the third; the side of the venter be-

tween these two pairs is convex, the hind coxae occupying
most of the area, and strongly curved behind. Legs short

and stout, with but few fine hairs, almost wholly on tarsi,

three claws; all femora thickened, front ones strongly so,

and with a ridge or lamella below, tibia short, little if

any longer than tarsus, front tarsus from side slightly

swollen
;
hind legs reach nearly to tip of abdomen.

Length of body .4 mm.
From Duke Forest, N. Car., numbers 475, 433, 514.

Type M.C.Z. Araclm. 3017.

Epilohmannia elongata sp. nov.

Fig. 40

Pale yellowish brown, legs almost colorless. Body
slender as usual, somewhat broadened in middle of ab-

domen
;
above without evident hairs

;
seta short, with

clavate tip. The head in front is almost in a point; tip

of abdomen broadly rounded. Front legs a little heavier
than the others, tarsi quite thick and with a number of

rather short hairs, one claw; tibia very broad, rounded
on each side, a long hair a little before tip

;
the third joint

before tip (patella!) longer than other joints, narrow on
base, hut much broadened before tip, scarcely as broad as
tibia, second and third legs shorter, about as long as the

greatest width of abdomen, the second, third, and fourth
joints narrowed on base

;
fourth leg much longer, reaching

to tip of abdomen; first visible joint (trochanter!) very
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long and extended on outer side at tip over base of next
joint, next three joints subequal, narrowed on base, tarsus
slender and longer than the preceding joint, all tarsi with
a few hairs, the claw very large. Hind coxse much broad-
ened toward tip, together showing a deep median excava-
tion behind.

The genital opening is situate the length of its base
from the base of this excavation; it is roundly broadened
behind to a width equal to its length, and here there is

a line reaching almost across venter, and crossed by a
sloping longitudinal line extending back to middle of anal
opening. Anal opening not quite half its width behind
the genital, its sides rounded, and slightly narrowed be-

hind, its length plainly a little less than the genital open-
ing. Surface of venter around genital opening shows
numerous well-separated granules, and also many down
the middle of genital covers, the margins free of them.
The second coxae are very broad, the third much nar-
rower, especially on base; the first coxae are triangular,

the pointed base not reaching middle.
Length .35 mm.
One from the Duke XTniv. Forest, Durham, N. Car., 21

Oct. (Pearse). Type M.C.Z. Arachn. 3016.

Lohmannia brevipes sp. nov.

Figs. 34, 36

Body a little more than twice as long as broad, sides of

abdomen nearly parallel, tip broadly rounded, tip of head
rounded, a fine hair each side; the superior bristles are

barbed, and situate close to base of seta, latter is a hyaline
scale truncate at tip. On each lateral edge of abdomen
are six bristles or scale-like hairs, the first four are barbed
or roughened bristles, the first bristle near base of ab-

domen, second about opposite base of genital opening,

two others further behind, and nearer together, beyond
are two broadened, or scale-like hairs with barbed edges,

the last close to tip of abdomen; above on abdomen, not
far from margin, is a row of four shorter, also rough-
ened bristles, the first and second close to the first and
second marginal bristles. The genital aperture much
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more narrow than the anal, and a little shorter, its sides

nearly parallel, each cover with abont nine hairs as in

figure
;
the anal opening connected to the genital, the sides

are curved outward, the covers not occupying available

space, and each cover with a row of four barbed bristles.

The legs are very short and stout, the front pairs

heavier than others, the femora are narrowed at base,

and the tibiae are concave on inner edge, there are some
hairs chiefly on tarsus, some on the hind legs are barbed
hairs, and also some on outer side of femora one and two
are broadened scale-like and roughened; the single claw
is very long, the curve mostly near tip

;
a long hair at tip

of tibiae.

Length .28 mm.
Several specimens from Duke XTniv. Forest, Durham,

N. Car., 21 Oct., 4, 25, Nov. (Pearse). Type M.C.Z.
Araclm. 3015.

LABIDOSTOMMATIDNE
Labidostomma mamillatus Say (

Erythrceus
)

Figs. 4, 12, 18

Say’s species lias not been recognized previously; Jacot
suspected it might belong to Labidostomma, but none had
been taken since Say’s time. In 1930 I took one in the

Smoky Mts. of North Carolina, and Prof. Pearse sends
several specimens taken at Duke Forest.
The mandibles above are mostly covered with an ar-

rangement of imbricated rounded scales (castanulate)
;

the jaws are smooth, and slightly outcurved at tip. On
the swollen part of mandible not far from base of the
jaws is a sloping tubercle, tipped by a long, fine bristle.

Each side of the front margin of the body ends in a sharp
point, also tipped by a bristle.

A short distance behind the front is a transverse, nearly
parallel ridge, most prominent on the sides, between this

and the front margin the surface is sculptured as on the
mandibles and also in a median raised region behind the
ridge, elsewhere the sculpturing is less perfect, tending
to be reticulate or granulate. Each side of the median
raised area is a fairly prominent clear spot with a hair,

possibly corresponding to stigma and seta; a few smaller
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hairs and bases on front part of body. The side before
middle is somewhat swollen, and here are the two “eye
spots/’ facing laterally. The bind one is very large, the

one in front much smaller
;
just in front of the small one

arises a long, back-ward directed bristle
;
two very short

hairs at tip of body.
On the venter the coxae meet in the middle and beyond

are six joints, the first and third are quite short (prob-

ably trochanter and patella), beyond are two long and the

short terminal joint, probably tibia, protarsus and tarsus.

The front tarsus ends in two nearly equal claws. The
other legs do not have a short patella, the fourth joint

from tip being longer than the one beyond it, and the last

joint (tarsus) much longer than the penultimate; all legs

have fine short hairs, most abundant on the tarsi. The
tarsi of the second, third, and fourth pairs end in three

claws, the median claw not as much curved as the laterals.

In the female the ventral openings are united in one,

which is divided by a transverse line at posterior third,

near sides the line curves forward. In the male the two
openings are slightly separated, the genital much the

larger.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Explanation of Plates

Plate 5

First leg of Erythrceus carolinus, and hairs from body.
Oribatella Carolina, cephalothorax and base of abdomen from

above.
Jacotella quadricaudicula, venter.

Labidostomma mamillatus, 1 ‘ eyes 1 ’ from above.
Xenillus occultus, venter.

Allodamceus ewingi, tip of abdomen of nymph.
Xenillus occultus, cephalothorax.
Oribatella Carolina, venter.

Carabodoides retracta, cephalothorax.
Eremobelba gracilior, cephalothorax, and venter.

Erythrceus carolinus, corner of cephalothorax, and palpus.
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Psyche, 1947 Vol. 54, Plate 5

Banks—Acarina

Ot

C



132 Psyche [June

v

Plate 6

Pig. 12. Ldbidostomma mamillatus, side of cephalothorax
;
first leg, palpus,

ventral apertures of male, and sculpture of mandible.
Pig. 13. Allodamceus evoingi, first and second legs.

Fig. 14. Oppiella apicalis, side of cephalothorax, and venter.

Pig. 15. Jacotella quadricaudicula, seta, and apical part of first and fourth
legs.

Pig. 16. Gymnodamceus pearsei

,

under side.

Pig. 17. Oppiella apicalis, cephalothorax below.

Pig. 18. LaMdidostomma mamillatus, ventral aperture of female.

Pig. 19. Autogneta arnica, part of cephalothorax, and front tarsus.
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Psyche, 1947 Vol. 54, Plate 6

Banks—Acarina
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Plate 7

Fig. 20. Eremceus politus, cephalothorax, first leg, and claw.

Fig. 21. Autogneta arnica, venter.

Fig. 22. Eremceus politus, venter, and second leg.

Fig. 23. Eremobelba gracilior, cephalothorax from below, and fourth leg.

Fig. 24. Alloribates singularis, cephalothorax, wing from side, third and
fourth legs, and first tibia and tarsus.

Fig. 25. Alloribates singularis, venter, and fourth leg.
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Psyche, 1947 Vol. 54, Plate 7

Banks—Acarina
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Plate 8

Fig. 26.

Fig. 27.

Fig. 28.

Fig. 29.

Fig. 30.

Fig. 31.

Zetorcliestes equestris, venter, edge of cephalothorax, seta, and
first leg.

Gymnodamceus pearsei, first tibia and tarsus, seta, tip of cephalo-

thorax, and attachment of first leg.

Gymnodamceus minor, first leg, showing tibia beneath, tibia and
tarsus of first leg, showing tibia from side, fourth leg.

Carabodoides retracta, venter, seta, and first leg and edge of

cephalothorax.
Erythrceus exilipes, palpus from two views.

Oribata diversipes, cephalothorax, and venter.
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Psyche, 1947 Vol. 54, Plate 8

Banks—Acarina
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Plate 9

Fig. 32. Belba incequipes, first and fourth legs.

Fig. 33. Oribata diversipes, first, third, and fourth legs.

Fig. 34. Lolimannia brevipes, fourth leg.

Fig. 35. Erythrceus exilipes, tibia and tarsus of first and fourth legs, eyes.

Fig. 36. Lolimannia brevipes, venter, and seta.

Fig. 37. Minunthozetes angusta
,
venter, tibia and tarsus of first leg.

Fig. 38. Minunthozetes angusta, dorsum.
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Psyche, 1947 You 54, Plate 9

Banks—Acarina



140 Psyche [ June

Plate 10

Fig. 39. Gymnodamceus minor, side of cephalothorax, seta, and ventral

apertures.

Fig. 40. Epilohmannia elongata, under side.

Fig. 41. Oribata carolinensis, first, and fourth legs.

Fig. 42. Oribaia carolinensis, above.
Fig. 43. Belba inceqnipes, side of cephalothorax, seta and tip of abdomen.
Fig. 44. Allodamceus ewingi, side of cephalothorax.
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Psyche, 1947 You 54, Plate 10
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TRICHOPRIA TARAN1V0RA FOUTS IN MASSA-
CHUSETTS (HYMENOPTERA,

DIAPRIIDiE)

By Normax S. Bailey

Biological Laboratories, Cambridge, Massachusetts

In the course of field investigations into the life his-

tory of the Saltmarsh Greenhead, Tabanus nigrovittatus
Macquart, being carried out for the state of Massachu-
setts, two pupae of that species were found. They were
located in a pile of drift composed chiefly of coarse Spar-
tina straw and the remains of other salt marsh plants that

had accumulated on a ditch bank near the edge of the

marsh. The pupae were discovered on August 9, 1946, on
the Pine Island Marsh in Newbury (Essex County). One
was of the usual coloration, but the other was decidedly
blackened and appeared unhealthy. Both were kept in

small vials with a bit of the debris. A male horsefly

emerged from the sound pupa and on August fourteenth
a score of minute parasitic wasps came out of the second.

These were kindly determined for me by Mr. C. F. W.
Muesebeck of the U.S.D.A. Bureau of Entomology and
Plant Quarantine as Trichopria tabanivora Fouts of the

Proctotrypid family Diapriidse.

A subsequent search of the literature failed to reveal

any record of the species since those originally reported
by Cameron. 1 Segal repeated Cameron’s record in his

paper on the genus Chrysops 2 Prof. Cameron raised 98
from a pupa of Chrysops mitis O.S. taken at Saskatoon
and 112 from a pupa of Tabanus reinwardtii Weid. col-

lected in Maple Creek, Saskatchewan. Fouts’ description

of the species was published with this data. 1

This note indicates another Tabanid host species, a

very different habitat, and a notable extension of range
for the parasite. Furthermore, as far as the writer has
been able to discover, these are the only known records
of pupal parasites of Tabanidae.

Six specimens of the series were sent to Mr. Muesebeck
as the Bureau of Entomology collection contained only

one paratype
;
twelve are in the Museum of Comparative

Zoology.
1 Cameron, A. E., Bull. Ent. Res., Vol. 17, Pt. 1, 1-42, 1926.
2 Segal, Bernard, N. Y. Ent. Soc. Jour., Vol. 44, 51-78, 1936.
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BOOK NOTICE
Fleas of Western North America. Their Relation to

the Public Health; by Clarence Andresen Hubbard; pp.
i-ix + 1-533, 5 half-tone plates, and many text figures.

1947. (The Iowa State College Press, Ames, Iowa.

$6 .00 ).

This companion volume to Irving Fox’ “ Fleas of East-

ern United States,” from the same Press (1940), far out-

strips in scope any similar attempt in the field of the

Sipbonaptera. It is a handsome book, clearly printed
and attractively bound.
The work opens with a history of the study of fleas in

western North America, a feature to which entomologists

are little accustomed. In a brief but competent discus-

sion of fleas and disease it is stated that, since the intro-

duction of bubonic plague in the United States in 1900,

there have been 506 human cases, 321 of them fatal. It

is to be feared, nevertheless, that the author’s “Word of

Warning” will fall upon deaf ears. Collecting ectopara-
sites is not a normal activity of the average entomologist.

Hubbard describes in detail the special techniques in-

volved in trapping the hosts, gathering the fleas, and
mounting the specimens for study.

The chapter on the external anatomy of the flea is dis-

appointing. For advanced students it could have been
omitted altogether

;
while it is far too sketchy to meet the

beginner’s needs. Even some terms used in the main
body of the book—such as pygidium, mesosternite and
mesopleurite—are not explained.

The foregoing general topics cover a bare 40 pages, the
bulk of the treatise being a detailed taxonomic study of

236 species and subspecies of Siphonaptera known to the

author from North America west of the 100th Meridian.
These he classifies in 5 families and 66 genera. Keys are
provided for the identification of families and genera,
and for the species and subspecies of most genera, with
the exception of Ceratophyllus and Megarthroglossus.
However, some of the keys to species are based on males
only. Type locality and type host are given for nearly
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every form; but the present location of the types is omit-
ted in most cases. The descriptions are clear and the
many illustrations of details, comparing closely allied

forms are most commendable.
Only 12 of the 302 fleas listed from America north of

Mexico extend across the continent; and this number
dwindles to 5 (one of them doubtfully in the East) after

eliminating 7 species introduced from the Old World by
man. The eastern flea fauna is, moreover, scanty, only
56 species and subspecies being known from east of the

100th Meridian, as against 236 from the western area.

The explanation lies, of course, in the extremely poor
mammalian fauna of the eastern area. The author has
relied too exclusively on Irving Fox’ book (1940) for his

information on eastern fleas. H. S. Fuller in 1943 raised

the number of species known from Vermont to 15 (not

one, as stated by Hubbard), and recorded 9 species from
West Virginia, from which state Hubbard says there are

no published records.

In the careful and elaborate analysis of host relation-

ships, the notes on the characteristics and behavior of the

several types of hosts will be particularly useful. The
relations between blood-sucking ectoparasites and their

hosts are not merely those of taking and giving food.

The parasite’s structure, life-history and behavior are in

most cases closely correlated with those of the host. The
author’s detailed information on the relative abundance
of the several species of fleas often found on the same host

may help to determine the normal or breeding, and the

accidental or stray hosts of each species, leading even-

tually to the study of the factors determining the choice

of the host.

The author is to be congratulated on his book, which
crowns some fifteen years of field and laboratory work
carried on with unusual enthusiasm.—J. Bequaert
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NOTES ON DILARIDyE AND BEROTHKLE, WITH
SPECIAL REFERENCE TO THE IMMATURE

STAGES OF THE NEARCTIC GENERA
(NEUROPTERA)

By Ashley B. Gurney
Bureau of Entomology and Plant Quarantine, Agricul-

tural Research Administration, United States
Department of Agriculture

To students of neuropteroid insects, as well as to ento^

mologists interested in specialized types of holometabo-
lous larvae, it will be significant that the immature stages
of Nallachius and Lomamyia have been found. Nal-
lachius is the only Nearctic genus of Dilaridae and con-

tains two species in the United States, both of which were
originally referred to the genus Dilar. Lomamyia is the

sole Nearctic genus of Berotbidae, represented in this

country by 10 species, and, like Nallachius, they are all

relatively rare insects. With the exception of the eggs
and first-stage larvae of Spermophorella, an Australian
berothid genus, the young stages of these two families

have been entirely unknown. Though some details of the

biologies of Nallachius and Lomamyia are still unknown,
the main features may now be presented. Their larvae

prove to be related, though perfectly distinct, predators
which attack soft-bodied insects.

The discovery and recognition of the young of these
insects may be largely attributed to the collecting zeal

and generous cooperation of my colleagues, William H.
Anderson and Herbert S. Barber. Dr. Anderson col-

lected the male allotype 1 of Nallachius americanus (McL.)
in 1939, and has also collected four lots of larvae, with

1 Designated by Carpenter (1940) subsequent to the original description,

1881. This specimen was reared, but the cast skins were not recovered.
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one lot of which two pupae were associated. The pupae
died before maturity, but possess the characters of the

adult sufficiently well to permit identification. A cast

larval skin of one is identical with larvae which he col-

lected. This material of americanus was first correctly

identified in 1945 by Henry K. Townes. More than 50
years ago the late H. G. Hubbard collected a single nearly
fully grown larva of Lomamyia which could not then be
identified. A similar, though fully developed, larva
taken in 1941 by R. J. Kowal likewise could not be named
until the key to this identification puzzle was secured
through study of first-stage larvae hatched by Mr. Barber
in 1919 from eggs laid by a captive Lomamyia. 2 F. M.
Carpenter of Harvard University made some most help-

ful suggestions, when he learned of the study in progress,

and I am also grateful for the photograph of Nallachius
wings (fig. 1) which he kindly offered to make. Finally,

I would express my appreciation to George E. Wallace
of the Carnegie Museum for the loan of adult specimens
of Nallachius americanus and the privilege of retaining

two of them for the United States National Museum.
In this paper I have included a few notes on the distri-

bution and variation of Nallachius americanus, though
my primary object is to compare the immature stages of

Nallachius and Lomamyia morphologically and to discuss

the relationship of the Dilaridse and Berothidas to other

families in the light of present information.

Hilarid^e

The genus Nallachius Navas

Nallachius Navas, 1909, Mem. Real Acad. Cienc. Artes
Barcelona, vol 7, pp. 627, 666. Genotype : Pilar pres -

toni McL., 1880, designated by Navas (1914).

Carpenter’s revision (1940) and subsequent additions

(1942, 1947) should be consulted for information on the

taxonomy and distribution of the Nearctic Dilaridse and
2 The specific identity of this female is uncertain. It was determined as

L. flavicornis (Walk.) by A. N. Caudell in 1919, but determinations current

at that time are rendered untrustworthy by the description of several species

then unrecognized. The specimen was utilized for morphological study and
is not now available.
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Berothidae. The only sizable collection of Nallachius

adults yet reported is that of Steyskal (1944), who col-

lected six females and 21 males of americanus flying

around a single dead tree in Detroit, Mich., during the

months of June and July. It is possible that larvae oc-

Fig. 1. Nallachius americanus (McL.), female, dorsal view of right wings.
Length of front wing, 7.5 mm. Brookline, Pittsburgh, Pa.
Photograph by F. M. Carpenter.

curred in this tree, and also that oviposition was in

progress.

Previously unreported adult material of N. americanus
consists of four males and four females from the Pitts-

burgh area of Pennsylvania, one male from Odenton, Md.,
and a male from Bainbridge, Ga. (Detailed data appear
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in the section headed 4 4 Material examined. ’

’) The wings
(tig. 1) are specific for this insect, but male genitalia
should be examined to confirm identifications whenever
possible. A photograph of the wings has not previously
been published, though Costa Lima (1943, figs. 54, 55) has
given excellent photographs of the Brazilian N. prestoni.

Size variation is indicated by the Pittsburgh series, a
front wing of each of the males measuring (length in

millimeters) 5.1, 4.8, 4.8, 3.6, respectively, and a front
wing of each of the females from the same series measur-
ing 7.5, 6.3, 6.1, 5.6, respectively. Forewings of the

Odenton and Bainbridge males measure 4.2 and 4.3 mm.
Male antennae usually include 9 pectinations (plus the

apex of the central axis), though a few specimens have
10 pectinations.

Immature stages of Nallachius americanus

Eggs .—One female examined (opposite Homewood
Cemetery) has a cream-colored egg held at the apex of

the ovipositor. It measures about 0.37 X 0.13 mm. and
is rounded oblong.

Larva .—General body shape slender, elongate, convex
(fig. 6) ;

body setae sparse, inconspicuous, long, and
slender; spiracles well developed on mesothorax and ab-

dominal segments I-VIII, scarcely noticeable without
compound microscope. Head with elongate, somewhat
blunt jaws of usual Planipennia type (figs. 11, 14) ;

no
fracture line of jaws evident; mandible and maxilla sub-

equal in size
;
apex of maxilla with sensory setae and

spiculelike teeth; front triangularly produced between
and anterior to antennal bases

;
a single dark pigmented,

lateral eye spot
;
a tiny curved spine immediately anterior

to eye. Antenna with 2-5 ring segments following scape
(total segments 5-8)

;
penultimate segment enlarged,

bearing postapical peglike organ (sensory!) and 2 small

setae externolaterally
;
apical segment with one long prin-

cipal seta and several minor ones. Prementum apically

incised; labial palpus with 2-5 ring segments following

basal segment (total segments 5-8). Cervical region
(microthorax of Tillyard, 1916) with well-developed
dorsolateral lobes.
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Thoracic segments without noticeable sclerotized

plates; mesotlioracic spiracle in fold created by small
anterior subsegment. Front legs somewhat more elon-

gate and robust than middle and bind legs. Leg (fig. 21)

with femur and tibia moderately compressed; tarsus dis-

tinct but capable of little or no movement on tibia; tro-

chanter weakly defined; front claws blunt with anterior

claw decidedly shorter than posterior one (fig. 17) ;
claws

of middle and bind pairs much smaller than front ones,

unequal but not conspicuously so; paired pulvilli (or

similar pads) at base of claws; empodium slender,

trumpet-shaped, segmented in apical third, a second line

of segmentation indistinct. Abdomen uniformly, weakly
sclerotized

;
segments I-VIII with lateral spiracle in

anterior third; each lateral margin of segments I-IX (on
slide-mounted specimen) with two principal lobes, each
lobe with a principal seta.

Coloration: Head gamboge yellow, somewhat darker
above

;
thorax and abdomen uniformly pale, almost color-

less; front claws light brown, middle and bind claws
paler.

The supposedly mature larvae of americanus range in

length from 4.6 mm. to 12 mm., while the number of ring
segments of the labial palpus and antenna vary as indi-

cated above, and in several cases there is a difference of

one segment in right and left appendages of the same
specimen. The larva from College Park is the longest
and has the largest number of antennal and palpal seg-

ments, but the one from Jackson’s Island is the shortest
(4.6 mm.) and has one more segment in each appendage
than two larvae from University Park examined in detail

(4.8 mm. long, 5 segments in each appendage). The sex
of these larvae is naturally unknown, aside from the cast
skin from which a male pupa developed. Adult males
average definitely smaller than females. From the evi-

dence now at band, it is accordingly uncertain whether
all or only part of these larvae are fully developed,
whether the number of palpal and antennal segments is

variable from instar to instar, as well as in larvae of the
same instar, and whether sex has a bearing on size of
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larvae or number of palpal and antennal segments. Only
one species of Dilaridae is now recorded from the eastern
United States. Most but not all Neuroptera have 3 larval

instars.

Pupa.—The pupa illustrated (fig. 16) is near maturity,

as evidenced by well-developed genitalia and wing vena-
tion, and dark color of the well-sclerotized portions of

thorax and abdomen and on the apical two-thirds of tibia.

The wings are practically black, except at the bases, and
the Nallachius-type venation may be traced. Except as

indicated by stippling on figure 16, the pupa is pale.

Each antenna is a simple appendage, but the pectinations

of the adult are visible within, wound about the central

axis in spiral fashion. Body length is 3.26 mm.
The other pupa studied is not so near maturity as the

one illustrated, and, though it is clearly a male, the dark
areas are scarcely developed and the wing venation can-

not be readily traced.

Cocoon.—The cocoon (fig. 3) is a tightly woven white
sack without a visible exterior sculpture of any kind.

The outer surface is covered loosely, and without regard
to pattern, with clay-yellow particles, which appear to be

fragments of wood. Others appear to be the excretory

pellets of wood-feeding insects and are darker. Frass
and various other particles frequently occur in the gal-

leries of wood-boring insects, which explains their pres-

ence on the cocoon of Nallachius.

Material of Nallachius americanus examined3 (previ-

ously unreported) :

Adults.—Pittsburgh, Pa., all collected by Hugo Kahl:
Fern Hollow, July 15, 1911, near orchard (1<?); Fern
Hollow, August 6, 1907, on tree trunk near hilltop (12);
Southern Avenue Park, July 8, 1911, in coitu (J

1

, 2) ;
op-

posite Homewood Cemetery, on an oak trunk, July 9, 1910

(12); Brookline, on tree trunk, July 17, 1910 (12).
Ingram, Pa., June 28, 1931, W. D. Mcllroy, Jr. (2c?).

Odenton, Md., August 14, 1918, on Robinia pseudacacia

,

W. L. McAtee (!<?).
3 All the Pennsylvania specimens except the two from Pern Hollow, J uly

15, and from Brookline, are deposited in the Carnegie Museum, Pittsburgh,

Pa., all other material of both Nallachius and Lomamvia in the United States

National Museum.
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Bainbridge, Ga., April 6, 1943, at light, H. R. Dodge
(!<?)•

Larvae and pupae.—Jackson’s Isl., Md. (also known as

Scott’s Isl. or Turkey Isl., located in Potomac River 11

miles above Washington, D. C.), found May 19, 1913, near

a larva of Micromalthus, while breaking up wood frag-

ments taken from a decaying log, May 5; rearing unsuc-

cessful; dead June 9; many other kinds of larvae in same
log; E. A. Schwarz and H. S. Barber, 1 larva.

Greenbelt, Md., April 13, 1938, beneath bark of moist

rotten log, W. H. Anderson, 1 larva.

College Park, Md., October 18, 1942, under bark of

dead oak, W. H. Anderson, 1 larva.

University Park, Md., January 28, 1945, in hard dead
tulip-tree wood in galleries of living larvae of Pentar-

thrinus and PMceophagus weevils, W. H. Anderson, 4

larvae. Two pupae in cocoons recovered from same wood
sample, but not in same gallery with the 4 larvae.

Langley, Va., November 1, 1939, with bark from tree,

W. H. Anderson, 1 larva.

Biological notes: While the larvae of Nallachius have
not been observed feeding, there is no doubt that they

attack other insects, as indicated by the piercing-sucking

jaws and their presence within the galleries of wood-in-

habiting insects. They themselves are not equipped to

bore in wood, though the rather heavy claws, particularly

those of the front legs, are presumably well adapted to

locomotion in galleries often somewhat choked with the

frass of their would-be victims. The integument of most
of the larval body is pale and weakly sclerotized, appar-
ently an adaptation to a minimum exposure to light and
the open air. Most adults evidently emerge during
spring and early summer. Apparently there is a single

generation per year and a 1-year life cycle. A large
percentage of adults recorded were collected on or about
tree trunks, and eggs are probably inserted into the
cracks of dead wood or the crevices of or beneath dead
bark. Judging from the long ovipositor, it is extremely
unlikely that the eggs are stalked.
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Berothid^e

The genus Lomamyia Banks

Lomamyia Banks, 1904,
4 Proc. Ent. Soc. Wash., vol. 6,

p. 209.

Genotype : Hemerobius flavicornis Walk., by monotypy.
Two species, flavicornis and banksi Carp., are recorded

from the vicinity of Washington, D. C., and it is possible

that still others occur here, so the specific identity of the

larvae described below cannot be determined.

Immature stages of Lomamyia

Eggs.—While confined in a glass tube, a female col-

lected at light on Plummer’s Isl., Md., June 16, 1919,

laid clustered stalked eggs similar to those of many
Chrysopidae. There was one cluster of 12 white eggs,

each about 0.7 mm. long, attached to the end of a thread-
like stalk 6 mm. long, the terminal end of the stalk being
more slender than the base. There were several smaller

and less perfect clusters. After 24 hours the eggs had
transverse dark bars due to the development of banded
embryos. Smith (1923, p. 139) has described a single

infertile unstalked egg laid by a captive female of

Lomamyia. The unstalked condition may have been ab-

normal.
First-stage larva.—General body shape (fig. 2) much

as in Nallachius, head more elongate; jaws subequal in

length to palpi and antennae
; 3 pairs of equal legs

;
max-

illa dominant, with scalelike dorsal sculpture (fig. 8), the

apical tenth specialized and weakly serrate (fig. 7) ;
man-

dible reduced, slender, lateral
;
labial palpus and antenna

3-segmented, second and third segments each with numer-
ous annulations. Front broadly produced; two lateral

eye spots
;
cervical region and legs well developed

;
latero-

dorsal thoracic sclerites absent or inconspicuous
;

5 thorax
and abdomen with conspicuous reddish purple transverse

bands, as shown by stippling (fig. 2).

4 The genus Lomamyia was first proposed in a list of species
;
the formal

description appeared late the following year in Banks’ revision of the Nearc-

tic Hemerobiidae.
s See Killington (1936, fig. 43, p. 97).
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Fully developed larva (possibly more correctly de-

scribed as a prepupa, though no cocoon is associated).

—

Abdomen much more enlarged than head, in contrast to

first instar (fig. 5); legs reduced; jaws truncate, much
shorter than palpi (loss of apices by fracture possible but
uncertain)

;
maxilla with conspicuous sculpture (fig. 12).

Front more produced than in the first instar, broadly
rounded

;
anterior half of median dorsal surface of head

with broadly convex area poorly demarked; posterior

half with pattern of pale sutures and 3 lateral setae. Pre-
mentum small, irregular, anterior margin entire

;
mentum

narrowed apically, broadly rounded basally, flanked by
elongate sclerites (undifferentiated cardo and stipes?);

cervical region with conspicuous, laterally concave apo-
demes, each with a detached, V-shaped base. Front and
middle legs subequal (hind legs lost)

;
tarsus rather freely

articulated with tibia (fig. 22) ;
trochanter distinct; tarsal

claws equal; no observed pulvilli at base of claws; em-
podium apparently broadly incised apically, otherwise
much as in Nallachius

;

a definite “sole” ventrad of claws
(fig. 18). Pronotum with large paired laterodorsal

sclerites on anterior two-thirds, a weak transverse suture
on posterior third

;
meso- and metanotum each with small,

narrow, semilunar sclerites
;
anal sucker apparently well

developed.
Coloration : Head, cervical apodemes, thoracic sclerites,

and coxae brown; claws and “sole” pale brown; abdomen
with poorly demarked dorsal pattern of light purple
transverse bands

;
remainder pale. The unpublished

notes of H. G. Hubbard contain the following description,

made from life, of the Washington larva:
“General color is purple-brown, darker on thoracic

segments and almost black on the head; lighter beneath;
variegated with pure white. The legs and mouth organs
are translucent white. Beneath, each abdominal segment
has a large triangular spot of yellowish white, which looks
like the luminous glands of Lampyridae, but was found
not luminous above or below. The dorsal surface is gaily

decorated with snow-white markings—viz. : On prothorax,
on each side, a narrow white line beginning behind the
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middle
;
on meso- and metatliorax, on each side, just above

the legs a quadrate white spot; on second, third, fourth
and fifth abdominal segments, also a narrow transverse
band of white extending entirely across the segment near
the hind margin, the ends of the bands enlarged, rounded
and slightly curved forwards; the same white band on
sixth and seventh segments but interrupted or less con-

spicuous (obsolete)
;
the last two abdominal segments are

pale and the terminal one is a suckerlike organ, not used
in progression, but assisting the insect to cling to smooth
surfaces, as in Hemerobius.”
The slide-mounted Washington larva shows that the

protlioracic laterodorsal sclerites bear several setas, each
arising from a well-developed pit. The sclerites of meso-
and metanotum each bear a single posterior seta arising

from a large pit. Other thoracic and abdominal setae are
sparse, inconspicuous, mainly arranged in transverse
rows.
Both the Washington and Beltsville larvae have the

jaws proportionally much shorter than those of first-

stage larvae, but there is no definite fracture line, as

described in Osmylus by Killington (1936, pp. 99, 224)
and Withycombe (1923, p. 516), and the maxillae of the

Washington larva are not broken off evenly with the

mandibles. Study of more material will be necessary to

determine whether there is a normal shortening of the

jaws subsequent to the first instar, whether there is a
regular fracture prior to pupation, or whether the jaws
of the two larvae here studied were accidentally broken.
Pupa.—Unknown.
Material of Lomamyia examined

:

Larvae.—Washington, D. C., July 19, 1895. “ Found in

the fungus garden (nest) of Atta occidentalism in wooded
knoll, on Brentwood Road, near Soldiers’ Home.” H. G.

Hubbard, 1 larva.

Beltsville, Md., October 28, 1941, in fallen log, in pocket
containing living and dead termites, R. J. Kowal, 1 larva.

Plummer’s Isl., Md. (located in Potomac River 8 miles
6 My friend, M. E. Smith, has informed me that the ant in question was

almost surely Trachymyrmex septentrionalis (McCook). Specimens are not

known to have been preserved.
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above Washington, D. C.), hatched from eggs laid by
female collected at light June 16, 1919, H. S. Barber, 6

first-stage larvae and several eggs.

Biological notes: The first-stage larvae reared by Mr.
Barber hatched from 2-day-old eggs and were kept in a
vial. His notes and those of A. N. Candell describe these

larvae as extremely active, running very rapidly on the

smooth glass surface without use of the anal sucker. A
crushed fly offered as food was not touched, and they at-

tempted unsuccessfully to pierce larvae of ants. Living
larvae and pupae of Scolytidae and immature termites

proved very attractive. A larva would rush up to a
victim, stop, then lunge forward and pierce the prey with

the jaw of one side. After the jaw was withdrawn, the

head would be turned to direct the jaw of the other

side toward the prey, whereupon another lunge would be
made. With a lens Mr. Caudell observed the jaws in-

serted into scolytid larvae. It was seen that some of the

Lomamyia larvae increased in size, and the scolytid larvae

were dead the following day. The Lomamyia larvae un-
fortunately died within a few days, perhaps due to a low
atmospheric humidity.

There is no indication that the Beltsville larva (fig. 5)

was removed from a cocoon
;
its robust abdomen and very

small legs may point to a recent engorgement or a seden-
tary life, rather than preparation for pupation. Killing-

ton (1936, p. 128) should be consulted for a discussion
of neuropterous prepupae. The Washington larva (4.9

mm. long) is apparently in an earlier stage than the
Beltsville specimen (9.36 mm.), and an enlarged abdomen
is not evident, though its condition is somewhat unsatis-

factory. It is suggestive of nest predatism 7 that one
larva was taken among ants, the other among termites.

I am inclined to believe that the later larval instars of

Lomamyia are less active than those of Nallachius. Sny-
der (1920, p. 120) reported a strange neuropterous larva
which he found in a termite colony at Falls Church, Va.,
in 1918. His notes lead one to suspect that the larva may

7 Wheeler, Ants, 1926, p. 382, has discussed enemies living in ant nests,

calling them synechthrans. True commensals are of a different nature, living
at the expense of but without harm to the host.
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have been Lomamyia, but the specimen is not now avail-

able.

Although the larval feeding mechanism of Lomamyia
is specialized to function almost identically like that of

Nallachius, the smaller legs of the mature Lamamyia
larva, and the fact that the front leg and claws equal
the middle ones, suggest somewhat different habits. Dr.
Anderson consistently sought wood-inhabiting beetle

larvae in his collecting, and five times he secured Nal-
lachius larvae or pupae, never Lomamyia. This fact sug-

gests that Lomamyia larvae occupy a different habitat.

The eggs of the Australian Spermophorella are borne
on separate stalks, according to Tillyard (1916), and the

first instars are much like those of Lomamyia. He re-

ported that the larvae walked with the combined use of

legs and anal sucker, moving with a looping action similar

to that of Geometridae.

Principal larval characters distinguishing Lomamyia and Nallachius

Lomamyia
1. Penultimate antennal segment

Avithout subapical peg.

2. Antennae and palpi 3-segmented,
no supernumerary segments.

3. Maxilla much larger than man-
dible, dominant both ventrally

and dorsally.

4. Antennae borne at lateral ex-

tremities of head.
5. Anterior margin of front broadly

rounded.
6. A single simple eye at each side

of head.
7. Several ventral sclerites in region

of mentum.
8. Prementum apically entire.

9. Laterodorsal thoracic sclerites

well developed.
10. Legs much reduced in proportion

to abdomen (mature larva).

11. Front legs equal to middle (and
hind?) legs.

12. Claws equal.

13. Tarsal claws with a ventral
‘ 1

sole. ’ ’

14. Tarso-tibial joint mobile; tro-

chanter distinct.

Nallachius

1. Subapical peg present.

2. More than 3-segmented, super-

numerary segments present.

3. Mandible and maxilla subequal;
mandible conspicuous dorsally,

maxilla ventrally.

4. Antennal bases much less re-

mote.
5. Anterior margin acute.

6. Tavo simple eyes at each side.

7. Ventral sclerites of head reduced
in number.

8. Prementum apically divided.

9. Absent or indistinct.

10. Legs only moderately reduced in

proportion to abdomen.
11. Front legs larger than middle

and hind legs.

12. Claws unequal, especially those

of front legs.

13. No “sole” present.

14. Tarso-tibial joint apparently not

mobile; trochanter poorly de-

veloped.



1947] Dilaridce and Berothidce 157

The foregoing generic characters are subject to modi-
fication as larvae of other species become known. In sort-

ing material, the subapical peg of the penultimate anten-

nal segment of Nallachius and the sculptured dorsal sur-

face of the maxilla of Lomamyia have been found particu-

larly useful characters. The dominance of the maxilla in

Lomamyia is one of the most fundamental differences be-

tween the two genera. Withycombe (1925, p. 328) has
attached considerable significance to the relative domi-
nance of mandible and maxilla in neuropterous families.

Tillyard (1916) stated that the mandible of Spermopho-
rella is dominant, but his figures indicate that the first

instar larva (figs. 4, 10) is very much like that of

Lomamyia (figs. 2, 8), and it is possible that he misin-

terpreted the mouthparts. If that be true, the close

similarity of Spermophorella and Lomamyia larvae

strongly suggests the stability of larval family charac-

ters in the Berothidae, even when represented by genera
occurring in distant parts of the world.

Family Relationships

The larvae of neither the Berothidae nor the Dilaridae,

as represented by the genera studied, may readily be con-

fused with those of any other family. The terrestrial

neuropterous larvae most familiar to entomologists are
Chrysopidae and Hemerobiidae. The latter are superfi-

cialy suggestive of Berothidae and Dilaridae, but in each
case, as in the hemerobiid genus Wesmcdius (fig. 9), the

jaws are strongly incurved, not extending straight for-

ward. In fact, the berothids and dilarids clearly belong to

what Withycombe (1925) has termed the straight-jawed
families of Neuroptera, in contrast to the many families

whose larvae consistently have strongly incurved jaws.
First-instar Hemerobiidae have a trumpet-shaped empo-
dium, but this becomes a broad pad in later instars (fig.

20). The Chrysopidae is one of the very few families to

retain a trumpet-shaped empodium in all larval instars

(fig. 19). The well-illustrated key by Townsend (1935)
will enable students to recognize the families of most
Nearctic neuropterous larvae.
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Withycombe placed the Dilaridae and Berothidae, to-

gether with the Mantispidae, Osmylidae, Sisyridae, and
Myiodactylidae, in a superfamily called the Osmyloidea.
With the exception of the Myiodactylidae, I believe that
this grouping is entirely correct. Larvae of the latter

have been illustrated and described by Tillyard (1926,
fig. U17), and, on the basis of larvae, it seems clear that

the family is related to the Ascalaphidae and associated
families. So far as I am aware, there was no description

of myiodactylid larvae prior to 1926, though Tillyard

(1917, p. 543) mentioned the larva of Myiodactylus and
indicated it would later be described. It is probable,

therefore, that no information concerning these larvae

was available to Withycombe, and that the resemblance
between Osmylidae and Myiodactylidae with respect to

wing venation led him to associate closely the two
families.

Klingstedt (1937) has suggested that the Dilaridae may
be closely related to the Raphidiodea, basing this view on
chromosome structure. Tjeder (1937), who has studied

the external and internal anatomy of adult Dilaridae and
Raphidiodea, points out both similarities and dissimi-

larities, and concludes that sufficiently close relationship

is shown to justify transferring the Dilaridae from the

Neuroptera (strict sense, Planipennia of authors) to the

Raphidiodea. Larval characters of the dilarids, previ-

ously unknown, impress me as more trustworthy indica-

tors of relationship than the adult characters thus far

studied, and consequently I believe the primary affinities

of the Dilaridae are with the Osmyloidea. The Berothidae

are close relatives.

The presence of an ovipositor in both raphidiids and
dilarids has led Tjeder and others to suspect close rela-

tionship. A comparison of the adult female ovipositor

of Nallachius (fig. 15) with those of mantispids of the

genera Symphrasis and Plega, and with those of the

raphidiid genera Agulla and Inocellia shows that there is

an abrupt bend or elbow at the base of the ovipositor in

the first two families which is absent from the Raphi-
diodea. In several other ways the Mantispidae suggest
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affinities with Nallachius and Lomamyia that appear
stronger than any shown by the rapliidiids. 8 Trichosors
or marginal dots and dashes of the wings, discussed by
Killington (1936, p. 34) and Comstock (1918, p. 167),

occur in Dilaridae, Berothidae, and some Mantispidae, as

well as certain other families, but not in the Raphidiidae

that I have examinel. The swollen body and reduced
legs of mature Lomamyia larvae suggest an approach to

the parasitic habit, with even more swollen body, of

Mantispidae. The claws and empodinm, as well as cer-

tain other structures discussed by Withycombe (1925),
of first-stage larvae of Mantispidae are very similar to

those of Lomamyia. I have examined larvae of an un-

identified mantispid found by J. C. Bridwell in 1938 in

alcohol in which spiders had been collected. In addition

to the Nymphidae and Myiodactylidae, the Berothidae,

Mantispidae, and Chrysopidae are known to lay stalked

eggs. While raptorial front legs give the Mantispidae
a quite different superficial appearance from either

Dilaridae or Berothidae, they are regarded by Withycombe
(1925, p. 329) as a specialization rather than as evidence
of fundamental lack of relationship.
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Abbreviations

cr = cervical region
cx = coxa
ds = dorsolateral thoracic sclerites

of pronotum
em = empodium
fe = femur
m = mentum
md - mandible
mx = maxilla

ob = base of ovipositor

pe= sensory (?) peg of antenna
pm - prementum
so rr

‘
‘ sole ’

’ of tarsal claws

S7 — seventh sternum
ta — tarsus

ti = tibia

tr = trochanter

(Figure 3 drawn by Arthur D. Cushman, other drawings by the author.)
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Plate 11

Fig. 2. Lomamyia sp., first-instar larva, dorsal view, right middle leg

missing. Length, 2.04 mm.
Fig. 3. Nallachius americanus, cocoon. Length, 3.26 mm.
Fig. 4. Spermophorella disseminata Till., first-instar larva, dorsal view.

Length, about 2.5 mm. (Adapted from Tillyard, Proc. Linn.

Soc. N. S. Wales, vol. 41, pi. 18, fig. 32, 1916.)

Fig. 5. Lomamyia sp., mature larva, dorsal view. Beltsville, Md. Length,
9.36 mm.

Fig. 6. Nallachius americanus, mature larva, dorsal view. College Park,
Md. Length, 12 mm.
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Plate 12

Fig. 7. Lomamyia sp., first-instar larva, apical fourth of left maxilla,

dorsal view.

Fig. 8. Same specimen as fig. 7, dorsal view of head.

Fig. 9. Wesmaelius quadrifasciatus (Reut.), mature larva, dorsal view of
head. (Adapted from Killington, A Monograph of the Brit-

ish Neuroptera, vol. 1, fig. 44, A, 1936.)

Fig. 10. Spermophorella disseminata, first-instar larva, dorsal view of head
and neck. (Adapted from Tillyard, 1. c., fig. 33.)

Fig. 11. Nallachius americanus, mature larva, dorsal view of head and neck.

Same specimen as in fig. 6.

Fig. 12. Lomamyia sp., mature larva, dorsal view of head and neck. Same
specimen as fig. 5.
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Plate 13

Fig. 13. Same specimen as fig. 12, ventral view of head and neck, antennae

omitted.
Fig. 14. Nallachius americanus, mature larva, ventral view of head and

neck, antennae omitted. Same specimen as fig. 6.

Fig. 15. Same, adult female, right lateral view of apex of abdomen, only-

base of ovipositor shown. Brookline, Pittsburgh, Pa.
Fig. 16. Same, pupa, left lateral view. Length, 3.26 mm.
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Plate 14

Fig. 17. Same, apex of right front leg, ventral view. University Park, Md.
Fig. 18. Lomamyia sp., apex of left middle leg, anteriolateral view. Same

specimen as fig. 5.

Fig. 19. Chrysopa sp., apex of right middle leg, ventrolateral view. Chipley,

Fla.

Fig. 20. Unidentified hemerobiid, apex of right middle leg, ventrolateral

view. Mexico.
Fig. 21. Nallachius americanus, mature or nearly mature larva, right front

leg, anterior surface, femur turned into ventrolateral view,

only coxal attachments shown. Greenbelt, Md.
Fig. 22. Lomamyia sp., mature larva, right front leg, anteriolateral view.

Same specimen as fig. 5.
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NEW SPECIES AND RECORDS OF NORTH AMER-
ICAN HYDROPTILIDiE (TRICHOPTERA)

By D. G. Denning
University of Wyoming, Laramie, Wyoming

At present approximately 115 species of Hydroptilidre
have been recorded from North America north of Mexico.
Because of the difficulty in collecting this group of

Trichoptera, due primarily to their small size and seclu-

sive habits,Mhe distribution of all the species is inade-
quately known. Probably a large number of new species

remain to be discovered. The bionomics of most of the

species is unknown and many of the species are as yet
known only from the male.
A recent study of the Hydroptilidae in the University

of Minnesota collection has resulted in the establishment
of a number of very interesting new distributional rec-

ords, as well as the recognition of several new species.

Holotypes are deposited in the collection of the Univer-
sity of Minnesota.

I wish to express my appreciation to Dr. C. E. Mickel
for making this collection available for study, and to Dr.
Mickel, Dr. Granovsky, Mr. Kretzschmar, Mr. Wirth and
others for collecting this material.

Leucotrichia pictipes (Banks)

This fairly common species has been recorded from
swiftly flowing streams in most of the northern states

from New York to Oregon. Minnesota: Pine Co., Snake
River, May 28, 1935 (H. E. Milliron), 5 males. Anoka
Co., July, 1939 (D. G. Denning), 1 male. Carlton Co.,

St. Louis River, Aug. 11, 1940 (D. G. Denning), 40 males,

5 females. Cook Co., Temperance River, May 30, 1941

(H. P. Nicholson), 1 male. Idaho : St. Anthony, June 28,

1938 (H. S. Telford), 12 males, 8 females.

Agraylea multipunctata Curtis

This Holartic species is one of the most common
Hydroptilidag in Minnesota. Available records indicate
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it is present from early spring to September. The first

definite record from North Dakota is recorded herein.

Minnesota: 97 males, 161 females from all portions of

the State, April to Sept. North Dakota: Valley City,

Jnly 15, 1939 (D. G. Denning), 2 males, 1 female.

Wahpeton, July 16, 1937 (D. G. Denning), 2 males, 14

females. British Columbia: Cowichan Lake, August,
1940 (C. P. Idyll), 3 males, 1 female.

Ithytrichia clavata Morton

This is the first record of the species from Minnesota,
although it is known to have a wide range. Minnesota :

Crookston, June 16, 1941 (D. G. Denning), 1 male, Hal-
lock, light trap, Jnly 7, 1937 (D. G. Denning), 3 males.

Ochrotrichia stylata (Ross)

Previously known from the western part of Wyoming;
these are the first records from the eastern portion of the

state. Wyoming: Guernsey, N. Platte River, Sept. 6,

1946 (D. G. Denning), 1 male. Near Wheatland, Blue
Grass Creek, Aug. 22, 1946 (D. G. Denning), 5 males,
7 females.

Oxyethira serrata Ross

This species has previously been recorded from Illi-

nois, New York and Wisconsin by Ross. The following
records extend its known distributions considerably.
Minnesota: St. Paul, light trap, July 14, 1935 (A. A.
Granovsky), 1 male. St. Paul, light trap, Aug., 1934 (A
A. Granovsky), 5 males, 4 females. Cass Co., at light,

June 17, 1937 (R. H. Nagel), 3 males, 4 females. Cass
Lake, light trap, August 1-15, 1934 (A. A. Granovsky),
1 male, 3 females. British Columbia: Cowichan Lake,
August, 1940 (C. P. Idyll), 1 male.

Oxyethira verna Ross

Louisiana: Baton Rouge, April, 1947 (W. W. Wirth),
12 males.

Oxyethira obtatus n. sp.

This species can be distinguished from other members
of the genus by the apical semi-membranous processes of
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the aedeagus, the terminally forked condition of the in-

ternal sclerotized tube of the aedeagus and several other
details of the male genitalia.

Male.—Length 3.2 mm. Genitalia as in figs. 1, 1A, and
IB. Mesal projection of seventh sternite small, acute.
Lateral lobes of eighth segment produced into a tri-

angular process, heavily setose, deeply incised dorsally;
dorsad and mesad to this lobe appears a long attenuated
process, directed gradually ventrad, bearing no setae.

Most of ninth segment withdrawn into eighth, caudo-
lateral corner irregular, apparent claspers projected
caudad (and slightly dorsad in paratype) beyond re-

mainder of genitalia, slender, subacute, bearing a few
minute setae distally. Viewed from ventral aspect, fig.

IB, claspers slender, diverging mesad, separated by a
concave serrate ventral plate. Tenth tergite heavily
sclerotized, all but a small portion hidden in ninth seg-

ment
;
when seen from lateral aspect it appears as a some-

what inverted U-shaped structure, caudad branch digi-

tate; viewed ventrally, fig. IB, apices truncate, almost
touching on meson, base arcuate. LEdeagus with base
wide, spiral filament encircles tube once, long and slender,

extending along side of tube nearly to apex; apical por-

tion divided into two prominent semi-membranous proc-

esses, the shorter one bearing a large and two smaller

spines, the longer one bearing a single large spine
;
near

their base the internal sclerotized tube terminates as a

fork in a small semi-membranous process.

Holotype, male.—St. Paul, Minnesota, August 1, 1934,

light trap (A. A. Granovsky).
Paratype, male.—Anoka Co., Minnesota, July, 1939

(D. G. Denning) (specimen damaged).

Orthotrichia americana Banks

Records of Ross and the writer indicate that this spe-

cies is widely distributed at least through the eastern half

of United States. Minnesota: St. Paul, light trap, Au-
gust 1, 1934, 4 male, 3 female; July 14, 1935, 2 male;
June 20, 1935, 1 male (A. A. Granovsky).
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OrthotricJiia cristata Morton

The following records extend the known distribution

of the species to Louisiana in the South and Minnesota
in the North. Minnesota: St. Paul, light trap, July 14,

1935, 3 male (A. A. Granovsky). Louisiana: Baton
Rouge, April, 1947, 57 male (W. W. Wirth).

Hydroptila armata Ross

The collecting of this species in the treeless plains of

northwestern Minnesota is a very interesting extension

in its known range. Minnesota: Washington Co., May
10, 1941, 5 male, 7 female (G. Kretzschmar). Crookston,

Sept. 4, 1936, 1 male, 1 female (D. G. Denning).

Hydroptila spatulata Morton

This is the first definite record of the species from
Minnesota. Minnesota: St. Paul, Ang. 1, 1934, 1 male,

2 female, light trap (A. A. Granovsky).

Hydroptila hamata Morton

Ross has recorded this species from southern Mexico,
Ontario and widely scattered areas in the United States.

The following constitutes the first records from Minne-
sota. Minnesota: Taylors Falls, August, 1937, 1 male
(Carol J. Palmer). Washington Co., May 10, 1941, 1

male (G. Kretzschmar).

Hydroptila amoena Ross

Known previously from Illinois and Oklahoma; the

Minnesota record indicates a wide range for this species.

Minnesota: St. Paul, light trap, August, 1934, 2 male
(A. A. Granovsky).

Hydroptila waubesiana Betten

The species is now known to occur from the Hudson
Bay to the Mississippi delta. The following new distri-

butional records make this species one of our most widely
distributed Hydroptila. Minnesota : Rum River, reared,

March 11, 1934, 1 male, 1 female (D. G. Denning). Cass
Lake, light trap, August 1-15, 1934, 2 male (A. A.
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Granovsky). Crookston, light trap, July 3, 1937, 1 male
(D. G. Denning). Anoka Co., Coon Creek, June 4, 1937,
1 male, 1 female (D. G. Denning). North Dakota:
Wahpeton, July 11, 1934, 1 male, 1 female (D. G. Den-
ning). Manitoba: Churchill, light trap, August 6, 1937,

1 male (D. G. Denning).

Hydroptila grandiosa Ross

Although widely distributed in Central United States
this is the first record from Minnesota. Minnesota:
Anoka Co., Coon Creek, June 7, 1937, 1 male, 1 female
(D. G. Denning).

Hydroptila albicornis Hagen

The records of Ross show the species to be widely dis-

tributed; the Minnesota record extends the known range
in a northwestwardly direction. Minnesota : Cass Lake,
light trap, August 1-15, 1934, 3 male (A. A. Granovsky).

Hydroptila consimilis Morton

This is a common species now known to extend from
Texas to the Hudson Bay. Minnesota: St. Paul, light

trap, August 1, 1934, 1 male, 3 female (A. A. Granovsky).
Crookston, at light, July 4, 1937, 2 male, 1 female (D. G.

Denning). Manitoba: Churchill, August 2, 43 male, 34
female (D. G. Denning). Churchill, light trap, August
6, 1937, 1 male (D. G. Denning). Churchill River, 20

miles S. of Churchill, August 5, 1937 (D. G. Denning),
5 male, 15 female.

Hydroptila perdita Morton

Ross has recorded this species from Arkansas, Illinois,

Michigan, New York, Ontaria and Pennsylvania. Minne-
sota: Carlton Co., St. Louis River, Aug. 11, 1940, 1 male
(D. G. Denning). St. Paul, light trap, July 14, 1935, 1

male (A. A. Granovsky).

Hydroptila ajax Ross

The range of ajax is poorly known; the following

records extend its known range considerably to the North
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and west. Minnesota: Washington Co., May 10, 1941, 1

male (G. Kretzschmar). Wyoming: Guernsey, N. Platte

River, Sept. 6, 1946, 1 male (D. G. Denning).

Hydroptila arctia Ross

This species has not been recorded since its original

description in 1938 from Idaho. British Columbia:
Cowichan Lake, August, 1940, 2 male, 1 female (C. P.

Idyll).

Hydroptila acoma n. sp.

This species can readily be distinguished from other

members of the genus by the large spur arising from the

apical portion of the aedeagus.

Male.—Genitalia as in figs. 2, 2A and 2B. Lateral lobe

of ninth segment acute, slightly upturned, extended
caudad about one-half length of claspers. Tenth tergite

semi-membranous, mesal incision deep, lateral portions

with apices acute and diverging; seen from lateral aspect,

fig. 2, distal portion directed dorsad. Claspers slender

throughout, divergent, apex truncate, beset with short

scattered setae, between claspers appear two prominent
caudad directed tubercles. HMeagus with basal portion
flared, narrowed just before spiral process which encir-

cles aedeagus one and one-half time, its apex lying along
side of tube and extending about midway to apex; seen
from lateral aspect, fig. 2B, a large acute spur arises at

right angles from apical portion.

Holotype, male.—Morgan Hill, California, at light,

August 8, 1941 (Roland Johnson) (specimen with head
missing).

Hydroptila valhalla n. sp.

This species belongs to the perdita Morton group of
Hydroptila; it can be readily separated from other spe-

cies of that group by the curious aedagus and the dorsad
directed mesal portion of the tenth tergite.

Male.—Length 3 mm. Genitalia as in figs. 3, 3A, 3B,
3C. Mesal projection of seventh sternite short, apex
acute. About half of the eighth segment telescoped into

seventh segment. Claspers slender throughout, fig. 3C,
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divergent, apex acute, darkened and directed laterad,

base hidden in ninth segment, which in turn is withdrawn
into eighth and seventh segments. Tenth tergite entire,

semi-membranous, extending caudad beyond any other
portion of genitalia; lateral margins somewhat more
heavily sclerotized than remainder; mesal lobe sub-tri-

angular when viewed from dorsal aspect, tig. 3. MMea-
gus long and slender, basal portion nearly straight, nar-

rowed toward center then suddenly widened, apparently
forms a distinct division from apical portion which is

bulbular at base then constricted to an acute apex, entire

apical portion turned laterad when viewed dorsally,

turned ventrad when viewed from lateral aspect.

Holotype male.—Taylors Falls, Minn., August 1937

(C. J. Palmer).

Mayatrichia ayama Mosely

The available distributional records of Ross indicate

this species is widespread; the Minnesota record is an
extension in the known northern limits of its range.
Minnesota: Washington Co., May 10, 1941, 1 male (Gr.

Kretzschmar).

Explanation of Plate 15

Fig. 1. Oxyethira obtatus, male genitalia, lateral aspect; 1A, apex of

eedeagus
;
IB, ventral aspect of male genitalia ,

Fig. 2. Hydroptila acoma, male genitalia, lateral aspect; 2A, ventral aspect

of male genitalia
;
2B, sedeagus.

Fig. 3. Hydroptila valhalla, male genitalia, dorsal aspect; 3A, seleagus;
3B, lateral aspect of male genitalia

;
3C, clasper.
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HOSTS OF CERTAIN NEW YORK TICKS

By George Anastos

Biological Laboratories, Harvard University

The records of ticks contained in this paper are based
upon material collected by Mr. R. V. Nardy and Mr.
William M. Machado under the general supervision of

Hr. Donald L. Collins of the New York State Science
Service.

The collection was made at the eastern end of Long
Island, New York, from May 10, 1946, to September 9,

1946, at three stations : Montauk Point, Hither Hills State
Park, and Hook Pond (East Hampton). It comprised
992 larvae, nymphs and adults, the following species being
represented: Dermacentor variabilis (Say), Hcemaphy-
salis leporis-palustris (Packard), Ixodes cookei Packard,
Ixodes dentatus Neumann, Ixodes muris Bishopp and
Smith, and Ixodes scapularis Say.
The host distribution represented by this survey is ex-

tensive and includes 17 species of birds and mammals.
The ticks were taken mostly from trapped or shot ani-

mals; only a few specimens were dragged from grass or

taken off people. The host distribution is as follows :

Birds1

Catbird, Dumetella carolinensis (Linnaeus).

—

Ixodes
muris (16 nymphs, 2 larvae off 6 birds).

Brown thrasher, Toxostoma rufum (Linnaeus).

—

Ixodes
muris (9 n. off 1 bird).

Eastern or American robin, Turdus migratorius migra-
torius Linnaeus.

—

Ixodes muris (22 n. off 2 birds).

Red-eyed towhee, Pipilo erytJirophtJialmus erythroph-
tlialmus (Linnaeus.)

—

Ixodes muris (18 n., 9 1. off 2

birds).

Eastern song sparrow, Melospiza melodia melodia (Wil-

son).

—

Ixodes muris (6 n., 1 1. off 3 birds).
i Bequaert, J. C. 1946. The Ticks or Ixodoidea, of the Northeastern

United States and Eastern Canada. Entomologica Americana, XXV, No. 2,

pp. 73-232.
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Mammals

Short-tailed shrew, Blarina brevicauda aloga Bangs.

—

Dermacentor variabilis (1 1. off 1 shrew)
;
Ixodes muris

(4 n., 9 1. off 6 shrews).
Long-tailed shrew, Corex parvus (Say) (

= cinereus

True).

—

Dermacentor variabilis (1 1. off 1 shrew)
;

Ixodes muris (6 1. off 1 shrew).
Raccoon, Proeyon lotor lotor (Linnaeus).

—

Ixodes muris
(1 n. off 1 raccoon).

Skunk, Mephitis nigra (Peale and Beauvois).

—

Derma-
centor variabilis (1 male, 3 females off 1 skunk)

;

Ixodes muris (69 n. off 1 skunk).

Red fox, Vulpes fulva (Desmarest).

—

Ixodes cookei (5 n.

off 1 fox)
;
Ixodes muris (29 n., 1 1. off 1 fox).

Man (accidental host).

—

Ixodes muris (1 n., 1 1.) ;
Ixodes

scapularis (1 female).
Chipmunk, Tamias striatus lysteri (Richardson).

—

Ixodes muris (54 n. off 2 chipmunks).
Gray squirrel, Sciurus carolinensis carolinensis (Gmelin).
Dermacentor variabilis (1 n. off 1 squirrel)

;
Ixodes

muris (125 n., 4 1. off 4 squirrels).

White-footed or deer mouse, Peromyscus leucopus fusus
Bangs.

—

Dermacentor variabilis (17 n., 29 1. off 22

mice)
;
Ixodes muris (138 n., 105 1. off 33 mice).

Meadow mouse, field mouse, or vole, Microtus pennsyl-
vanicus pennsylvanicus (Ord.)

—

Dermacentor varia-

bilis (6 n., 3 1. off 9 mice)
;
Ixodes muris (5 females, 15

n., 12 1. off 10 mice).

Eastern cottontail rabbit, Sylvilagus floridanus mearnsi
(Allen).

—

Dermacentor variabilis (1 male, 2 females,

1 n. off 3 rabbits)
;
Hcemaphysalis leporis palustris (42

males, 18 females, 13 n., 14 1. off 9 rabbits)
;
Ixodes

dentatus (9 males, 12 females, 15 n., 2 1. off 8 rabbits)
;

Ixodes muris (66 n., 34 1. off 7 rabbits).

Virginia deer, Odocoileus virginianus borealis (Miller).

—Ixodes muris (18 n. off 1 deer).

Dragged from the grass.

—

Dermacentor variabilis (1 fe-

male)
;
Ixodes scapularis (10 males, 4 females).

During this survey Ixodes muris has been observed
and recorded for the first time from the long-tailed shrew,
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gray squirrel, Eastern cottontail rabbit, red fox, chip-
munk, raccoon, skunk, Virginia deer, red-eyed towkee,
catbird, Eastern or American robin, and brown thrasher.
This makes twelve new hosts for the larval and nymphal
forms of Ixodes muris Bishopp and Smith. Also re-

corded for the first time was the larval form of Derma-
centor variahilis (Say) from the long-tailed shrew. This
represents the first record of any species of tick taken
from the long-tailed shrew in the Northeastern United
States.

All identifications recorded for the first time were
verified by Dr. Joseph C. Bequaert, Curator of Insects,

Museum of Comparative Zoology, to whom the writer is

indebted for his kind and valuable assistance.

Sphixdim: and CisnnE (coleoptera)

During May, 1945, species of this family were found
swarming in the small, crowded, woody fungi on standing

dead and fallen trees and also stumps. There were many
of what appears to be Sulcacis lengi Dury, Cis fuscipes

Mellie, Ennearthron thoracicorne Zieg., Octotemnus Icevis

Csy., and Sphindus americanus Lee. They had about all

disappeared by the end of June in Mass. About the same
species and under the same conditions were found at

Paris, Me., with the addition of Eurysphindus denticollis

Lee., which occurred in a flat, brown fungus of a soft

smut-like consistency on a partly uprooted poplar in the

woods. This has been taken before on the same species

of fungus on the top of a stump at Monmouth, Me., June

27, 1912.—C. A. Frost.



AN INTERESTING OCEANIC SPECIES OF
CERIOIDES (DIPTERA; SYRPHIDiE) 1

By F. M. Hull
University of Mississippi

I am indebted to Dr. Joseph Bequaert, Curator of In-

sects at the Museum of Comparative Zoology, for calling

my attention to the following interesting species of

Cerioides.

Cerioides (Tenthredomyia) williamsi n. sp.

Related to oceanica Hull; differing in the pattern of

the yellow markings.
Male. Length about 16 mm., including the down-

flexed abdomen, and including antennae (2 mm.). Head:
vertex and front shining black and almost bare. Upon
the front there is on either side a sunken, hemicircular,

opaque black pubescent, eye marginal area
;
at the upper

end of this area there is a small patch of brownish-white
pubescence. The face is dully shining black, with a
sharp, wide, pale, yellow stripe on either side

;
this stripe

margins the eyes on the upper half to the upper limits of

the antennal pedicel, and below the stripe narrows as it

is directed along the anterior, black cheek margins to

the epistoma which it just fails to reach. The antennae

are entirely velvet black; the first segment is barely
longer than the third, the third a trifle longer than the

second; the pedicel is about as long as the second seg-

ment. Thorax: brilliant shining black with large, bright,

pale yellow spots. These spots consist of the humeri, a

spot on each side at the lateral end of the transverse
suture (notopleural), a vertical spot covering most of the

mesopleura, and all the scutellum except for a black,

round, middle portion, which does not quite reach its

posterior margin. Abdomen: broad at base, but little

constricted, everywhere shining black, and with faint

blue-purple luster apically. The narrow posterior mar-
1 Published by a grant from the Museum of Comparative Zoology at

Harvard College.
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gin of the second segment, and still more narrow margin
of the third segment is pale yellow. The abdomen is

strongly flexed downward beginning with the third seg-

ment, its extremely short, everywhere wholly appressed
pile is white except broadly over the middle of the second
segment where it is black. There is a small, lateral yel-

low spot on the sides of the first segment, scarcely dis-

cernible from above. Legs: blackish brown, nearly the

basal half of all tibiae whitish. All pile white; femoral
setae black, very sharp pointed. Wings: hyaline, the an-

terior border as far as the spurious vein very dark sepia

brown, without evident lighter areas, even in the costal

cell. Loop of third vein very shallow, and with a short

spur.

Holotype: a male, Noumea, New Caledonia, October

16, 1940 (F. X. Williams). Paratypes

:

2 males, La Foa,
New Caledonia (C. L. Remington). Holotype in the

Museum of Comparative Zoology (No. 27559). There is

a paratype in the collection of the author and another in

the Museum of Comparative Zoology.

Dr. Bequaert has kindly called my attention to the

wasp which mimics this fly. The wasp model is Pachy-
menes quodi Vachall, a Eumenid. Mr. Williams, in the

Proceedings of the Hawaiian Entomological Society
,

1945, Yol. XII, plate xx, illustrates the fly and the wasp
and calls attention to other mimics.



NOTES ON SPIDERS FROM PUERTO RICO 1

By Elizabeth B. Bryant
Museum of Comparative Zoology

Recently the Museum of Comparative Zoology received

a small vial of spiders from the Luquillo Mountains in

the eastern part of Puerto Rico, collected by Mr. Harry
Beatty, at about 3,000 feet elevation. It is a section of

the island from which Dr. Petrunkevitch had little mate-
rial when he published “The Spiders of Porto Rico,”
1929-1930, so it is not surprising that among the fourteen
species, four are new and three others have never been
reported from the island before.

The following is a list of the species found. The aster-

isk (*) denotes the first time the species has been re-

corded from the island.

Family Oonopid^

c? Stenodnops portoricensis Petr.

Family Theridiime

c? 2 Allodipoena dianas spec. nov.

2 Conopistha argyrodes nephilae (Tacz.)
*2 Rhomphaea fictilum (Hentz)

Family Linyphiid.®

2 Erigone ?

Family Argiopidje

c? Argiope argentata (Fabr.)

c? Tetragnatha parva spec. nov.

Family Thomisidje

Misumenops belluius (Banks)

Family Clubionidje

2 Clubiona desecheonis Petr.

2 Wulfila immaculata Banks
1 Published by a grant from the Museum of Comparative Zoology at

Harvard College.

183



184 Psyche [Sept.

Family Salticid^e

§ Agobardus blandus spec. nov.

A J Habronattus pretiosus spec. nov.

$ Hentzia antillanus Bryant
V Sidusa mona Bryant

Family Theridiid^

Genus Allodipoena gen. nov.

Cephalothorax almost as wide as long, anterior margin
about half the greatest width, cephalic portion high, ex-

tending on the same level for more than half the length

of the cephalothorax and then falling abruptly to the

posterior margin, no thoracic groove or depression
;
eyes,

anterior row recurved, a.m.e. separated by less than a
diameter, posterior row slightly procurved, p.m.e. largest

of the eight, about twice the diameter of a.m.e., separated
by less than a diameter, lateral eyes touching; maxillce

about twice as long as the labium and inclined; sternum
triangular, widest between the first coxae, almost as wide
as long, slightly convex, fourth coxae separated by more
than a diameter; legs, 1-2-4-3, quite short, with no
spines.

Genotype Allodipoena dianee spec. nov.
The genus Allodipoena differs from the genus Dipoena

by the small anterior median eyes and the quite different

quadrangle. It differs from the genus Theridion by the

high cephalic portion, the large posterior median eyes,

the convex sternum and the relatively short legs.

Allodipoena dianae spec. nov.

Figures 1, 2, 3, 4

Female. Length, 1.5 mm., ceph. 0.6 mm., abd. 0.8 mm.
long, 1.2 mm. wide.

Cephalothorax pale greenish-yellow with a large

median shield-shaped dark spot that anteriorly is carried

by curved lines to the lateral eyes, three-quarters as wide
as long, anterior margin broad, cephalic portion high
and extending on the same level for more than half the

length of the cephalothorax and then falling abruptly to
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the posterior margin, no thoracic groove
;
eyes, anterior

row recurved, a.m.e. convex, diurnal, separated by about

a diameter and from a. l.e. by a little less, a. l.e. smaller

than a.m.e., posterior row procurved, p.m.e. a broad oval,

largest of the eight, heavily ringed with red, separated by
less than a diameter and from p.l.e. by fully a diameter
and a half, lateral eyes touching, p.l.e. larger than a.l.e.

;

quadrangle wider in front and higher than wide; clypeus

vertical, and not as high as the quadrangle; mandibles
vertical and weak

;
labium dark, wider than long

;
maxillce

pale, about twice as long as labium and inclined so that

the tips are almost touching; sternum pale, triangular,

almost as wide as long, (2.5 : 3.0), widest between the first

coxae, convex, fourth coxae separated by more than a

diameter; abdomen wider than long, white, with a large

dark basal spot and a pair of small dark, widely sepa-

rated dots on the posterior half, wide dark lateral stripes

which converge at the spinnerets, abdomen smooth with
no hairs or bristles, venter pale; legs, 1-2-4—3, I right

missing, quite short, pale, femora with a wide distal dark
band, more distinct on the posterior pairs, I and II tibiae

with 3 dark ventral spots, metatarsi with 2 ventral spots,

no spines, but rows of colorless hairs, longest on the pos-
terior pairs

;
epigynum, two dark sacs beneath the sur-

face, separated by less than a diameter.
Male. Length, 1.0 mm.
Cephalothorax pale brown, with no dark marks found

in the female, anterior margin little more narrowed than
in the female, cephalic portion high, almost as wide as
long, no thoracic groove or depression, but a few long
bristles on the median line

;
eyes more closely grouped

than in the female, anterior row recurved, eyes equidis-

tant, a.m.e. separated by less than a diameter, posterior
row almost straight, eyes equidistant, p.m.e. largest of

the eight, surrounded by red, separated by about half a
diameter, lateral eyes on a common tubercle

;
quadrangle

narrower in front and higher than wide; clypeus about
as high as quadrangle; mandibles long and narrow;
labium wider than long, fused to the sternum; maxillae

and the sternum as in the female; abdomen oval, two-
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thirds as wide as long, pale yellow with a vague gray
median stripe on the posterior half, with scattered long
bristles, venter pale, with the fold only slightly anterior

to the middle; legs, IV pair missing, pale, with no spines

but rows of hairs
;
palpus, left palpus missing, not as long

as the cephalothorax, very simple and best understood
from the figure.

Holotype ? Puerto Pico; Luquillo Mountains, 3,000

feet, July 1944 (Beatty).
Allotype Puerto Pico

;
Luquillo Mountains, 3,000 feet,

July 1944 (Beatty).
The male and female differ in size, shape and color

markings, but they probably belong together as they have
the same three structural characters that are unusual in

the Theridiidae, the posterior median eyes the largest, the

convex sternum and the relatively short legs. The female
is quite conspicuous with the distinct dark markings on
the cephalothorax and the abdomen, and the abdomen
much wider than long.

Family Argiopim:
Genus Tetragnatha Latreille 1804

Tetragnatha parva spec. nov.

Figures 5, 8

Male. Length, 3.0 mm., without mandibles, ceph. 1.1

mm. long, 0.8 mm. wide, abd. 2.0 mm. long, 0.6 mm. wide.
Cephalothorax a deep yellow, anterior margin little

narrowed, cephalic portion slightly raised, no thoracic

groove but a slight transverse depression
;
eyes cover the

anterior margin, each eye heavily ringed with black,

anterior row slightly recurved, a.m.e. separated by less

than a diameter, a.l.e. very small, posterior row recurved,

eyes subequal with a.m.e., p.m.e. separated by little more
than a diameter and from p.l.e. by about a diameter and
a half, lateral eyes on separate tubercles that touch at

the base but the eyes are separated by more than a diame-
ter of p.l.e.; quadrangle narrower in front and wider
behind than high

;
clypeus almost wanting below a.m.e.

;

mandibles porrect, basal two-thirds swollen, with a sharp
tooth or cusp at the end of the swollen area, fang groove
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oblique, upper margin with three sharp teeth near the

base of the fang, followed by a much smaller tooth, lower
margin with one small tooth opposite the group of three

teeth on the upper margin, fang long and curved; labium
pale, about as wide as long, tip rebordered

;
maxillce pale,

two and a half times as long as the labium, sides parallel

;

sternum pale brown, triangular, widest between the first

coxae, pointed between the fourth coxae; abdomen pale,

with a darker branched median stripe, darker at the tip

than at the base, about three times as long as wide, cylin-

drical, venter pale, spinnerets at the tip; legs

,

1-2-4-3,

anterior pairs much longer than the posterior pairs, pale,

distal joints darker, no spines and few hairs
;
palpus

longer than the cephalothorax, basal joints white, tibia

very little longer than the patella, palpus of the usual
Tetragnatha type, paracymbium about reaches the tip

of the bulb, embolus rests on the conductor that is as long
as the cymbium.
Holotype A Puerto Rico

;
Luquillo Mountains, 3,000

feet, July 1914 (Beatty).
Paratype <$ Puerto Rico; Luquillo Mountains, 3,000

feet, July 1944 (Beatty).
Tetragnatha parva is much smaller than the other spe-

cies of the genus found in the Caribbean. Like T. tenuis-

sima Cambr., it has no spines on the legs, but the most
unusual character is the few teeth on the margin of the
fang groove, with the absence of the “ large tooth’

’

usually found on the upper margin. The tubercles of
the lateral eyes touch at the base, but the eyes are dis-

tinctly separated.

Family Salticid^e

Genus Agobardus Keyserling 1884

Agobardus blandus spec. nov.

Figure 6

Female. Length, 3.0 mm., ceph. 1.6 mm. long, 1.2 mm.
wide, abd. 1.6 mm. long, 1.2 mm. wide.

Cephalothorax
, a dark shining brown with a pale

median stripe from the thoracic groove to the posterior
margin, in life this stripe probably covered with white
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scales as a few remain, a few white scales about the eyes,

a narrow marginal stripe of white scales from the second
coxae to the posterior margin, cephalothorax high, sloping
gradually from the groove to the posterior margin, an-
terior margin very little narrowed, thoracic groove short
in a semi-circular depression between the dorsal eyes

;

eyes, anterior row covers the margin, recurved by the

upper margins, a.m.e. very large, separated by a line,

a.l.e. less than a radius of a.m.e. and separated from them
by a line, second row of eyes midway between the first

and third rows, dorsal eyes on the extreme margin of the

carapace and slightly larger than a.l.e.
;
quadrangle same

width in front as behind; clypeus about wanting below
a.m.e., with a fringe of white hairs and a long recurved
bristle between the a.m.e.

;
mandibles dark brown, verti-

cal, no hairs or scales, fang groove short and oblique,

upper margin with two small teeth, lower margin with a
plate with two cusps, fang short; labium brown, slightly

longer than wide, tip rebordered; maxillae pale, almost
twice as long as labium

;
sternum pale, almost as wide as

long, (4.0: 4.5), first coxse separated by more than a

diameter, fourth coxae almost touching; abdomen oval,

about two-thirds as wide as long, pale, with a pair of

wavering dark stripes which end at a narrow curved cross

band just above the spinnerets, and a pair of lateral dark
stripes which join the median pair above the cross bar
and reach the spinnerets, the entire abdomen covered with
short white hairs, venter pale with a pair of widely sepa-

rated black spots just anterior to the spinnerets, spin-

nerets long and closely grouped; legs, I pair missing,

4-3-2, pale, II femur with a large prolateral dark spot,

posterior femora with a dark basal dorsal spot, and a

distal dark ring, spines, II pair, patella, prolateral, 1,

tibia, ventral, 2-2-2, prolateral, 3, retrolateral, 1, meta-
tarsus, ventral, 2-2, basal pair very long, lateral, 2;

epigynum only faintly cliitinized, a pair of circular sacs

beneath the surface, not quite touching, best understood
from the figure.

Holotvpe ? Puerto Rico
;
Luquillo Mountains, 3,000

feet, July 1944 (Beatty).
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Agobardus blandus is probably related to Agobardus
tetuani (Petr.) (Emathis), from Tetuan Mountain, near
Jayuya and also from Rio Piedra, Puerto Rico. The lat-

ter species has five cusps on the plate of the fang groove,

and the cephalothorax has a large pale lateral spot each

side. The abdominal dark marks also, differ. It is not
impossible, that each mountain has a distinct species of

this genus.

Genus Habronattus F.O.P.-Cambridge 1901
Habronattus pretiosus spec. nov.

Figures 7, 9

Male. Length, 3.6 mm., ceph. 2.0 mm. long, 1.5 mm.
wide, abd. 1.6 mm. long, 1.1 mm. wide.

Cephalothorax dark brown, ocular area thickly covered
with white iridescent scales and longer dark bristles with
the posterior margin between the dorsal eyes sharply de-

fined by a dark band, curved lateral stripes of the white
scales from the dorsal eyes to the posterior slope where
they end abruptly, a broad marginal stripe of white scales

ending abruptly above the second pair of legs, cephalic

portion high, gradually rising to the thoracic groove when
it falls gradually until about one-fifth from the posterior
margin where it drops rapidly, widest posterior to the

second pair of legs, thoracic groove short, in a semicir-

cular depression, in a line between the dorsal eyes
;
eyes,

anterior row recurved, so that the upper margins form a
straight line, a.m.e. separated by a line, and from a.l.e. by
a little more, a.l.e. about one-lialf a diameter of a.m.e.,

eyes of second row very small and midway between the
first and third rows, dorsal eyes slightly larger than a.l.e.

;

quadrangle slightly wider behind than in front; clypeus
about as wide as a diameter of a.m.e., thickly covered with
white scales which join with the marginal stripe that ends
at the second pair of legs; mandibles brown, small, ver-
tical, fang groove very short, upper margin with three
contiguous teeth, lower margin with one tooth; labium
brown, as wide as long

;
sternum oval, margins dark and

center pale, I coxae separated by less than a diameter, IV
coxae touching, the dark area with long white hairs;
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abdomen oval, with a white basal band that continues
as lateral stripes to the spinnerets, a pair of dark stripes

that unite above the spinnerets with inner margins irregu-

lar, leaving a pale median stripe, venter with three dark
stripes united in front of the spinnerets by a short dark
band; legs

,

3-4-1-2, I pair heaviest, dark brown, with a
distinct prolateral darker stripe on the femur, patella

and tibia, the dark area on the femur flattened, II, III

and IV pairs pale, with dark rings at the base and distal

ends of femur and tibia, patella with a pair of dark spots

near tip, spines, I pair, patella, 0, tibia, ventral, 2-2,lr,

metatarsus, ventral, 2-2, III and IV tibiae with a dorsal,

basal spine and a ventral retrolateral spine near the base

;

palpus not as long as cephalothorax, femur and patella

with white iridescent scales on the dorsal side, tibia and
cymbium dark, with coarse dark hairs, tibia not as long
as patella, tibial apophysis dark, shining and pressed
close to the cymbium, palpal organ of the usual type with
the outer process longer and starting from the side and
ending in a slender tip at the end of the cymbium, the

inner process heavier, starts about the middle of the bulb
and ends about opposite to its origin.

Female. Length, 3.0 mm., ceph. 1.6 mm. long, 1.1 mm.
wide, abd. 1.9 mm. long, 1.2 mm. wide.

Cephalothorax dark chestnut-brown, ocular area thinly

covered with golden iridescent scales which continue in

parallel lateral stripes from the dorsal eyes and end
abruptly above the posterior margin, these lateral stripes

are shorter than in the male, marginal stripe of white
scales on the posterior margin only, cephalothorax high,

sides not as much rounded as in the male, thoracic groove
short, in a semi-circular depression; eyes as in the male;
clypeus equals about half a diameter of a.m.e., brown,
with scattered golden scales, palpus, femur and patella

covered with whj.te scales; mandibles brown, vertical,

mouth parts as in the male; sternum brown; abdomen
with three dark triangles, one median and basal, and the

other two lateral, just posterior to the middle, posterior

to the basal triangle, a transverse pale band of white
iridescent scales, the median area between the dark lateral
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triangles pale brown, with vague chevrons on the pos-

terior half, ventor pale with a large dark rectangle from
the fold to the spinnerets; legs, 3-4-1-2, pale, femora
with ventral distal and basal dark spots, spines as in the

male
;
epigynum with the parts only lightly chitinized, a

pair of widely separated spermatheca beneath the sur-

face in the posterior part, anteriorly, a pair of oblique

oval sacs with a small dark spot at the tips which prob-
ably are openings, middle area a circular depression, best

understood from the figure.

Holotype <£ Puerto Rico; Luquillo Mountains, 3,000

feet, July 1944 (Beatty).
Allotype ? Puerto Rico; Luquillo Mountains, 3,000

feet, July 1944 (Beatty).
Paratypes 2 $ Puerto Rico

;
Luquillo Mountains, 3,000

feet, July 1944 (Beatty).

The male and female Habronattus pretiosus have sev-

eral characters in common as do several other species of

the genus. Both have the eye area covered with scales,

white in the male and golden in the female
;
the legs

have the same dark ventral spots on the femora but only
the male has the prolateral surface of the first femur flat-

tened and covered with white scales. The lateral stripes

of iridescent scales on the cephalothorax that end
abruptly on the posterior slope are very conspicuous and
are common to both male and female. The flattened area
on the first femur of the male has not been seen before
in the genus and is very conspicuous.
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Explanation of Plate

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Allodipcena diance spec, nov., female, dorsal.

Allodipcena diance spec, nov., epigynum.
Allodipcena diance spec, nov., male, dorsal.

Allodipcena diance spec, nov., right palpus.
Tetragnatha parva spec, nov., left mandible, ventral.

Agobardus blandus spec, nov., epigynum.
Habronattus pretiosus spec, nov., epigynum.
Tetragnatha parva spec, nov., left palpus.

Habronattus pretiosus spec, nov., left palpus.



1947] Spiders from Puerto Rico 193

Psyche, 1947 Vol. 54, Plate 16

Bryant—Spiders from Puerto Eico



CATALOGUE OF RECENT AND FOSSIL
NEMESTRINIDyE OF AMERICA

NORTH OF MEXICO

By Joseph C. Bequaert

Museum of Comparative Zoology, Cambridge, Mass.

Tlie present compilation arranges all published refer-

ences of North American Nemestrinidae, known to the

author, so as to present a reliable key to the literature

and a clear historical view of the subject. All citations

have been checked with the originals. The actual date
of publication follows the author’s name while any other
date mentioned in connection with the work is inserted
in parentheses after the abbreviated title and volume
number. The type localities and present location of the

types are noted with the original descriptions of either

sex. Other references mention localities based on new
material, as well as important biological data. I have
used the opportunity to publish additional localities for

some of the forms.
The abbreviations have been chosen so that even the

beginner and non-specialist will be able to trace them in

the literature. In my experience Catalogues are more
useful to the uninitiated than to the strict specialist. The
following abbreviations are used for the depositories of

types: A.M.N.H. for American Museum of Natural His-

tory, New York; Brit. Mus. for British Museum (Natural
History), London; Kansas Un. for Department of Zool-

ogy and Entomology, University of Kansas, Lawrence,
Kansas; M.C.Z. for Museum of Comparative Zoology,

Cambridge, Massachusetts
;
Melander Coll, for private

collection of A. L. Melander, now at Riverside, Califor-

nia; Painter Coll, for private collection of R. H. Painter,

now at Manhattan, Kansas
;
Peabody Mus. for Peabody

Museum of Yale University, New Haven, Connecticut;

U. Colo. Mus. for Museum of the University of Colorado,

Boulder, Colorado; and U.S.N.M. for United States Na-
tional Museum, Washington, D. C.

194
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The Catalogue covers the Dominion of Canada and the

United States, no species being known from Alaska.
This area includes the major part of the Nearctic Region,
which, as is well known, extends some distance into Mex-
ico, its southern boundary being irregular and often dis-

puted. Two of the species here listed are known also

from farther south, extending to Guatemala in one case

and to Panama in the other. Moreover, most probably
some of the other forms will also be taken eventually
south of the Mexican border. On the other hand, three

additional species, Neorhynchocephalus mexicanus Be-
quaert, Hirmoneura

(
Neohirmoneura

)
psilotes Osten

Sacken, and Hirmoneura
(
Hyrmophlceba

)
brevirostris

Macquart, are known from Mexico and Central America.
One or more of these might possibly yet he discovered in

the southwestern United States. With this reservation,

it is doubtful whether many additions will be made in the

future to the Recent Catalogue. In any case, such addi-
tions will not alter appreciably the general character of

the fauna.
Even if we include the Mexican and Central American

forms, the Nearctic nemestrinid fauna is very scant, con-

sisting of only nine species and one subspecies. These
are now placed in three subfamilies and three genera,
an unusually high proportion of supra-specific groups.
All the species are precinctive; while one of the three
genera only (Neorhynchocephalus ) is strictly American,
occurring as far south as Argentina. The other two
genera

(
Hirmoneura and Trichopsidea

) are nearly cos-

mopolitan; but the Nearctic species belong to peculiarly
American subgenera

(
Neohirmoneura

,
Hyrmophlceba,

and Parasymmictus )

.

Throughout the world the majority of Recent Nemes-
trinidae occur in five widely separated areas : the Nearctic
Region; the warm temperate areas of Chile and Argen-
tina; the Mediterranean subregion and Central Asia;
Africa south of the Zambesi

;
and Australasia. In point

of number of species, the Nearctic Region is the poorest
of these five areas. The Recent North American mem-
bers of the family appear to be remnants of what may
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have been a flourishing fauna at some earlier geological

period. This is strongly suggested by the relatively rich

fossil fauna. One set of Miocene strata in one locality

has now yielded five species, belonging to at least three

genera, one of the latter no longer found in the New
World. The fact that only one fossil species is known
outside North America makes this even more remarkable.
Beqnaert and Carpenter (1936) have commented upon
the astonishing similarity between the Miocene and Re-
cent Nemestrinidae. The evolution of the family seems
to have been at a standstill since mid-Tertiary times,

which also points to the great antiquity of the group.

RECENT SPECIES

Family Nemestrinim]

Nemestrinidae Macquart, 1834, Hist. Nat. Ins. Dipt., I, p.

370.

Fallenina Rondani, 1856, Dipt. Italicae Prodr., I, p. 33 and
161.

Nemestrinidii Bigot, 1856, Ann. Soc. Ent. France (3) IV,

pp. 63 and 85.

Nemestrinites Walker, 1857, Trans. Ent. Soc. London
(N. S.) IV, pt. 5, p. 133.

Hirmoneuridae H. Loew, 1860, Abh. Naturw. Ver. Halle,

II, pt. 2, pp. ix and 317 (Dipteren-Fauna Shdafrikas, I,

pp. ix and 245).

Nemistrinidae Williston, 1883, Canad. Entom., XV, p. 69.

Subfamily Hirmoneurin^:

Hirmoneurina H. Loew, 1860, Abh. Naturw. Ver. Halle, II,

pt. 2, p. ix (Dipteren-Fauna Siidafrikas, I, p. ix).

Hirmononeurina H. Loew, 1860, Abh. Naturw. Ver. Halle,

II, pt. 2, p. 318 (Dipteren-Fauna Shdafrikas, I, p. 246).

Hirmoneurinae Bequaert, 1930, Psyche, XXXVII, p. 295.

Hirmoneura Meigen

Hirmoneura Meigen, 1820, Syst. Beschr. Europ. Zweifl.
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Ins., II, p. 132 (monotypic for Hirmoneura obscura
Wiedemann, 1820).

Hirmonevra Blanchard, 1840, in Brulle, Hist. Nat. Anim.
Articules, III, p. 387 (emendation of Hirmoneura; same
type).

Hyrmoneura Bondani, 1864, Arch. Zool. Modena, III, p.

50 (misspelling of Hirmoneura; same type).

Hermoneura Philippi, 1865, Verb. Zool. Bot. Ges. Wien,
XV, p. 655, footnote (emendation of Hirmoneura; same
[subg.] type).

clausa Osten Sacken. See Trichopsidea.

Snbgenns Neohirmoneura Beqnaert

Hirmoneura subg. Neohirmoneura Bequaert, 1920, Jl. New
York Ent. Soc., XXVII (for 1919), p. 306 (type by
original designation: Hirmoneura flavipes Williston,

1886).

1. H. (Neohirmoneura) bradleyi Bequaert.

Hirmoneura (Neohirmoneura) b radleyi Bequaert,

1920, Jl. New York Ent. Soc., XXVII (for 1919),

p. 301, fig. (on p. 302) (holotype ? and allotype c?

:

Anhalt, Comal Co., Texas.—Both A.M.N.H.

;

paratypes : Helotes, Bexar Co., Texas).
Hirmoneura bradleyi Hull, 1923, Ent. News,
XXXIV, p. 277 (Texas: Bee Creek Canyon near
Austin; Austin). Bequaert and Carpenter, 1936,

Jl. of Paleontology, X, p. 396, fig. 1.

Distr. : Tex.

2. H. (Neohirmoneura) flavipes Williston.

Hirmoneura flavipes Williston, 1886, Trans. Amer.
Ent. Soc., XIII, p. 292 (holotype 2: “United
States.”—Kansas Un.). Johnson, 1895, Proc. Ac.
N. S. Philadelphia, XLVII, p. 325 (“Florida”;
erroneous locality). Aldrich, 1905, Smithson.
Misc. Coll., XLVI, No. 1444, p. 218. Cockerell,

1908, Trans. Amer. Ent. Soc., XXXIV, pp. 251

and 252 (erroneously given as <$). Lichtwardt,

1910, Deutsch. Ent. Zeitschr., p. 589. Schaeffer,
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1912, Jl. New York Ent. Soc., XX, p. 296 (Ari-
zona: Huachuca Mts.). Johnson, 1913, Bull.

Amer. Mns. Nat. Hist., XXXII, p. 54 (“Florida”;
erroneous locality). Hunter, 1914, Kansas Un.
Sci. Bull., VIII, pt. 1, p. 19 (type in Snow Coll.,

Kansas Un.).
Hermoneura flavipes Kertesz, 1909, Cat. Dipt., IV,

p. 26.

Hirmoneura
(
Neohirmoneura

) flavipes Beqnaert,

1920, Jl. New York Ent. Soc., XXVII (for 1919),

p. 306 (? c?) ; 1934, op. cit ., XLII, p. 176 (allotype

c? : Hnachuca Mts., Cochise Co., Arizona.—M.C.Z.
Also Arizona : Pinery Canyon, Chiracahua Mts.,

6,500 ft., Cochise Co.
;
Post Creek Canyon, Pina-

leno Mts., Fort Grant, 6,000 ft., Graham Co.).

Distr. : Ariz.

Snbgenns Hyrmophlceba Rondani

Hyrmophlceba Bondani, 1864, Arch. Zool. Modena, III, p.

51 (monotypic for Hirmoneura hrevirostris Macquart,
1845).

Hirmophlceha Bigot, 1881, Ann. Soc. Ent. France, (6) I,

p. 17 (misspelling of Hyrmophlceba; same type).

Hyrmophloeba Curran, 1934, Fam. Gen. North Am. Dipt.,

p. 202 (misspelling of Hyrmophlceba; same type).

Hirmophlceba Curran, 1934, Fam. Gen. North Am. Dipt.,

p. 202 (misspelling of Hyrmophlceba; same type).

3. H. (Hyrmophlceba) texana Cockerell.

Hirmoneura texana Cockerell, 1908, Trans. Amer.
Ent. Soc., XXXIV, p. 253 (holotype <?: New
Braunfels, Texas.—Melander Coll.) [1908, Amer.
Jl. Sci., (4) XXV, p. 311, fig. (on p. 310) ;

as

Hirmoneura B]
;

1910, Bull. Amer. Mus. Nat.

Hist., XXVIII, p. 286. Lichtwardt, 1910, Deutsch.

Ent. Zeitschr., p. 591.

Hyrmophlceba texana Bequaert, 1920, Jl. New York
Ent. Soc., XXVII, (for 1919), p. 306.

Hirmoneura (Hyrmophlceba) texana Bequaert, 1934,

Jl. New York Ent. Soc., XLII, p. 178 (allotype
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2: Helotes, Bexar Co., Texas.—M.C.Z. Also
Texas : Nueces R., Uvalde Co.

;
Sabinal R., Uvalde

Co. Arizona : Post Creek Canyon, Pinaleno Mts.,

Fort Grant, 6,000 ft., Graham Co.

Hirmophlceba texana Curran, 1934, Fam. Gen.
North Am. Dipt., p. 202, tigs. 3-4.

Distr. : Tex., Ariz. Also Panama (Tapia, collected by
G. Fairchild).

3a. H. (H.) texana var. arizonensis Bequaert.

Hirmoneura
(
Hyrmophlceba

)
texana var. arizonen-

sis Bequaert, 1934, Jl. New York Ent. Soc., XLII,
p. 180 (holotype San Diego Canyon, Baboqui-
vari Mts., 25 miles SE of Sells, Pima Co., Ari-

zona.—Painter Coll.
;

allotype 2 : Baboquivari
Mts., Pima Co., Arizona.—Kansas Un.).

Additional Record .—Arizona : Tucson, many 2 <?, Sep-
tember 3 (F. M. Carpenter).

Distr. : Ariz.

Subfamily Nemestkinin^e

Rhynchocephalina H. Loew, 1860, Abh. Naturw. Ver.
Halle, II, pt. 2, p. x (Dipteren-Fauna Siidafrikas, I,

p. x).

Nemestrininae Bequaert, 1930, Psyche, XXXVII, p. 286.

Neorhynchocephalus Lichtwardt

Neorhynchocephalus Lichtwardt, 1909 (July), Deutsch.
Ent. Zeitschr., p. 512 (for 2 species; type by designa-
tion of Bequaert, 1930 : Rhynchocephalus volaticus

Williston, 1883).

Rhynchocephalus subg. Nemestrinopsis Cockerell, 1910,

Bull. Amer. Mus. Nat. Hist., XXVIII, p. 285 (type by
original designation: Rhynchocephalus volaticus Wil-
liston, 1883).

1. N. sackenii (Williston).

Rhynchocephalus sackenii Williston, 1860, Trans.
Conn. Ac. Sci., IV, p. 243, tig. (holotype 2:

Olympia, State of Washington.—Kansas Un.).
Hine, 1904, Canad. Entom., XXXVI, pp. 86 and
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90 (British Columbia: Vernon). Schaeffer, 1912,
Jl. New York Ent. Soc., XX, p. 296 (Arizona:
Huachuca Mts.).

Rhynchocephalus sackeni Williston, 1883, Canad.
Entom., XV, pp. 70 and 71 (allotype <$\ State of

Washington.—Kansas Un.)
; 1894, Ent. News, V,

p. 47 (oviposition. Colorado : Colorado Springs).
Snow, 1903, Kansas Un. Sci. Bull., II, pt. 5, p. 214
(Kansas : Clark Co.

;
Morton Co.). Aldrich, 1905,

Smithson. Misc. Coll., XLVI, No. 1444, p. 219.

Cockerell, 1908, Trans. Amer. Ent. Soc., XXXIV,
p. 249, PI. XVI, tigs. 1 and 3 (Colorado: Ft. Col-

lins )._ Kertesz, 1909, Cat. Dipt., IV, p. 30. Cock-
erell, 1910, Bull. Amer. Mus. Nat. Hist., XXVIII,
p. 286. Hunter, 1914, Kansas Un. Sci. Bull.,

VIII, pt. 1, p. 19 (type in Snow Coll., Kansas Un).
Gibson, 1916, 46th Ann. Kept. Ent. Soc. Ontario
(for 1915), p. 211. Cole and Lovett, 1921, Proc.
Calif. Ac. Sci., (4) XI, p. 239 (Oregon: Forest
Grove; Mary’s Peak; Corvallis; Lewisburg;
Union Co.). Robertson, 1928, Flowers and In-

sects, p. 47 (Illinois: Carlinville, at fl. of Achillea

millefolium). Curran, 1931, Canad. Entom.,
LXIII, pp. 69 and 72 (California).

Neorhynchocephalus sackeni Lichtwardt, 1909,

Deutsch. Ent. Zeitschr., p. 512; 1910, op. cit., p.

593 (<??). Bequaert, 1930, Psyche, XXXVII, p.

291 (? State of Washington: Yakima River;
Rock Lake. Oregon : Mt. Angel. California

:

Goose Lake, Medoc Co. Idaho : Grangeville

;

Whitebird. Utah: Mill Creek; Salt Lake City.

Colorado: Boulder. New Mexico: West Canyon
Camp, Koehler)

;
1932, Zoolog. Anzeiger, C, p. 33.

James, 1938, Jl. Kansas Ent. Soc., XI, p. 21

(Colorado: Boulder; Masonville; Spring Canyon,
Fort Collins

;
Horsetooth Gulch, Fort Collins

;

Crystal Springs Country Club, Flagler
;
Fort Col-

lins). Spencer, 1945, Proc. Ent. Soc. British

Columbia, XLII, p. 18 (British Columbia: Kam-
loops. Bred from Melanoplus m. mexicanus;
descr. of larva).
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Neorhynchocephalus sackenii Bequaert, 1934, Jl.

New York Ent. Soc., XLII, pp. 165 and 169 (? c?;

oviposition. State of Washington: Spanaway,
Pierce Co.; Boy, Pierce Co. Oregon: Salem,
Marion Co. Utah: Mt. Buncombe near Logan,
Cache Co., 10,000 ft. Kansas : Manhattan, Riley
Co.; Medora, Reno Co.; Kiowa Co.; Scott Co.;

Cheyenne Co.; Norton Co.; McPherson Co.

Oklahoma : Lawton, Comanche Co. Arkansas

:

Springdale, Washington Co. Michigan: Douglas
Lake, Cheboygan Co.).

Rhynchocephalus subnitens Cockerell, 1908, Trans.
Amer. Ent. Soc., XXXIV, p. 250 (holotype ?:

Clark Co., Kansas, 1,960 ft.—Melander Coll.)

;

1910, Bull. Amer. Mus. Nat. Hist., XXVIII, p.

286. Schaeffer, 1912, Jl. New York Ent. Soc.,

XX, p. 296 (Arizona: Huachuca Mts.). Curran,
1931, Canad. Entom., LXIII, pp. 69 and 72.

NeorhynchocepJialus subnitens Lichtwardt, 1910,

Deutsch. Ent. Zeitschr., p. 593.

Rhynchoceplwlus clausus Brauer, 1880, Offenes
Schreiben Antwort Osten Sacken’s “Critical Re-
view,” p. 8 (Colorado). Not of Osten Sacken,

.

1877 ‘

Additional Records.—Oregon: Bush’s Pasture, Salem
(Gf. F. Smith)

;
[also Sparta, Baker Co., according to T. H.

G. Aitken, in litt.]—California: Santa Cruz.
Distr. : Brit. Col., Wash., Ore., Calif., Ida., Ut., Ariz.,

Colo., N. M., Kans., Okla., Ark., Mich., 111.

2. N. volaticus (Williston).

Rhynchocephalus volaticus Williston, 1883, Canad.
Entom., XV, pp. 70 and 71, tig. 4 (described from
2 $ cotypes, from “Florida”; the type locality

is Georgiana, Florida, according to Bequaert,

1934, Jl. New York Ent. Soc., XLII, p. 167, foot-

note.—Lecto-holotype at Kansas Un; cotype at

U.S.N.M.)
; 1886, Trans. Amer. Ent. Soc., XIII,

p. 293 (descr. corrected)
;
1888, Synopsis North

Amer. Dipt., p. 33, tig. Johnson, 1895, Proc. Ac.
Nat. Sci. Philadelphia, XLVII, p. 325 (Florida:
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St. Augustine). Aldrich, 1905, Smithson. Misc.
Coll., XLVI, No. 1444, p. 219. Williston, 1908,

Manual North Amer. Dipt., 3d Ed., p. 186, fig. 68.

Cockerell, 1908, Trans. Amer. Ent. Soc., XXXIV,
p. 250. Kertesz, 1909, Cat. Dipt., IV, p. 30.

Hunter, 1914, Kansas Un. Sci. Bull., VIII, pt. 1,

p. 19 (type in Snow Coll., Kansas Un.). Curran,
1931, Canad. Entom., LXIII, pp. 69 and 72.

Neorhynchocephalus volaticus Lichtwardt, 1909,

Deutsch. Ent. Zeitschr., p. 512; 1910, op. cit., p.

593, fig. 2 (on p. 592). Johnson, 1913, Bull. Amer.
Mus. Nat. Hist., XXXII, p. 54. Hull, 1923, Ent.
News, XXXIV, p. 275 (Mississippi: A. and M.
College near Starkville; West Point. Texas:
Kingsville; Raymondville). Bequaert, 1930,

Psyche, XXXVII, p. 290 (Texas: Cotula; Nueces
R. Kansas : Bourbon Co., 800 ft.

;
Sumner Co.,

1189 ft.; Lawrence; Douglas Co.)
;
1934, Jl. New

York Ent. Soc., XLII, pp. 165 and 166, figs. 1E-G
(on p. 172) (Kansas: Atchison Co.; Morris Co.;

Medicine Lodge, Barber Co.
;
Onaga, Pottawa-

tomie Co.
;
Riley Co.

;
Cowley Co.

;
Doniphan Co.

;

Saline Co.
;
Manhattan, Riley Co.

;
Leavenworth

Co.
;
Dickinson Co. Oklahoma : Arbuckle Mts.,

Murray Co. Florida : Sanford, Seminole Co.

;

Wildwood, Sumter Co. Missouri: Hollister,

Taney Co. Arizona : San Diego Canyon on west
side of Baboquivari Mts., 25 miles SE of Sells,

Pima Co. At fl. of Houstonia in Kansas; descr.

pupa). Curran, 1934, Pam. Gen. North Am.
Dipt., p. 202, figs. 5-6.

Rhynchocephalus (Neorhynchocephalus) volaticus

Cockerell, 1910, Bull. Amer. Mus. Nat. Hist.,

XXVIII, pp. 285 and 286.

Rhynchocephalus maculatus Curran, 1931, Canad.
Entom., LXIII, p. 69 (cotypes 2cU Lawrence,
Kans.—Kansas Un.).

Rhynchocephalus flavus Curran, 1931, Canad.
Entom., LXIII, pp. 69 and 70 (holotype c?: Har-
per Co., Kansas; allotype ?: Sumner Co., Kan-
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sas.—Both Kansas Un. Also paratypes Kansas

:

Bourbon Co.; Cherokee Co.; Waubaunsee Co.).

Additional Records.—Florida: Indian River (Whit-
feld)

;
Monticello (G. Fairchild).—Missouri: Willard,

Greene Co. (A. E. Brower).
Distr. : Ariz., Kans., Okla., Mo., Tex., Miss., Fla. Also

Mexico (Baja California, Sinaloa, Guerrero, Colima,
Morelos, Veracruz, Oaxaca, Yucatan) and Guatemala.

Rhynchocephalus Fischer, 1806

clausus Brauer (not Osten Sacken). See Neorhyncho-
cephalus sackenii.

flavus Curran. See Neorhynchocephalus volaticus.

maculatus Curran. See Neorhynchocephalus volaticus.

sackenii Osten Sacken. See Neorhynchocephalus.
suhnitens Cockerell. See Neorhynchocephalus sackenii.

volaticus Williston. See Neorhynchocephalus.

Subfamily Trichopsideix^

Trichopsideinae Bequaert, 1932, Zoolog. Anzeiger, C, p. 33.

Trichopsidea Westwood

Trichopsidea Westwood, 1839, Trans. Ent. Soc. London,
II, p. 151 (monotypic for Trichopsidea oestracea West-
wood, 1839).

Subgenus Parasymmictus Bigot

Parasymmictus Bigot, 1879, Ann. Soc. Ent. France, (5)
IX, Bull. Seances, p. lxvii (monotypic for Hirmoneurd
clausa Osten Sacken, 1877).

Parasymmyctus Curran, 1934, Fam. Gen. North Am.
Dipt., p. 202 (misspelling of Parasymmictus

;

same
type).

1. T.
(Parasymmictus ) clausa (Osten Sacken).
Hirmoneura clausa Osten Sacken, 1877, Bull. IT. S.

Geol. Survey, III, pt. 2, p. 225 (holotype J
1

,

erroneously given as ?: Dallas, Texas.—M.C.Z.)
;

1878, Smithson. Misc. Coll., No. 270, pp. 85 and
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237. Williston, 1883, Canad. Entom., XV, p. 70.

Osten Sacken, 1898, Berlin. Ent. Zeitschr., XLII
(for 1897), p. 148. Aldrich, Smithson. Misc.
Coll., XLVI, No. 1444, p. 218.

Parasymmictus clausus Bigot, 1879, Ann. Soc. Ent,
France (5) IX, Bull. Seances, p. lxvii; 1881, op.

cit. (6) I, p. 15. Kertesz, 1909, Cat. Dipt., IV,

p. 31. Lichtwardt, 1910, Deutsch. Ent. Zeitschr.,

pp. 589 and 591. Johnson, 1913, Bull. Amer.
Mus. Nat. Hist., XXXII, p. 54 (Florida: Beres-
ford). Bequaert, 1920, Jl. New York Ent. Soc.,

XXVII (for 1919), p. 306. J. Comstock, 1924,

Introduction to Entomology, p. 836, fig. 1077.

Spencer, 1945, Proc. Ent. Soc. Brit. Columbia,
XLII, p. 18 (British Columbia: Biske Creek,

Chilcotin; Lac du Bois, Kamloops. Oviposition;

descr. larva; bred from Camnula pellucida and
other grasshoppers).

Hirmoneura
(
Parasymmictus

)
clausa Cockerell,

1908, Trans. Amer. Ent. Soc., XXXIV, p. 251;

1908, Amer. Jl. Sci. (4) XXV, p. 311, fig. (on p.

310) ; 1910, Bull. Amer. Mus. Nat. Hist., XXVIII,
p. 286.

Trichopsidea (
Parasymmictus

)
clausa Bequaert,

1934, Jl. New York Ent. Soc., XLII, pp. 181 and
182 (Kansas: Medora, Reno Co.).

Parasymmyctus clausus Curran, 1934, Fam. Gen.
North Am. Dipt., p. 202, figs. 1-2.

Rhynchocephalus sackeni J. and A. Comstock, 1895,

Manual Study Insects, 1st. Ed., p. 460, fig. 555

(repeated in later editions of this work). Spen-
cer, 1931, Proc. Ent. Soc. Brit. Columbia, XXVIII,
p. 21, figs, (on p. 24) (British Columbia: Riske
Creek, Chilcotin. Oviposition)

;
1932, op. cit.,

XXIX, p. 25 (oviposition). Graham, 1932,

Canad. Entom., LXIV, p. 167 (British Columbia.
Variation). Not of Williston, 1880.

Rhynchocephalus sp. J. Comstock, 1918, The
Wings of Insects, p. 347, fig. 358.

Distr. : Brit. Col., Kans., Tex., Fla.
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FOSSIL SPECIES
Subfamily Hirmoneurin^

Hirmoneura Meigen

occultator Cockerell. See Neorhynchocephalus.
melanderi Cockerell. See Neorhynchocephalus (?).

vulcanicus Cockerell. See Neorhynchocephalus.

Subgenus Hirmoneurites Cockerell

Hirmoneurites Cockerell, 1910, Bull. Amer. Mus. Nat.

Hist., XXVIII, pp. 283 and 285 (monotypic for

Hirmoneurites willistoni Cockerell, 1910).

1. H.
(
Hirmoneurites

)
willistoni (Cockerell).

Hirmoneurites willistoni Cockerell, 1910, Bull.

Amer. Mus. Nat. Hist., XXVIII, pp. 283 and 286,

tig. 3 (on p. 283) (no sex given; holotype: Floris-

sant, Colorado.—A.M.N.H.).
Hirmoneura

(
Hirmoneurites

)
willistoni Bequaert,

1932, Zoolog. Anzeiger, C, p. 15. Bequaert and
Carpenter, 1936, Jl. of Paleontology, X, p. 399,

tigs. 2 (on p. 400) and 7 (2) (on p. 405) (holo-

type?).
Distr. : Miocene of Colo.

Subfamily Nemestrinin^

Neorhynchocephalus Lichtwardt

1. N. occultator (Cockerell).

Hirmoneura occultator Cockerell, 1908, Trans.
Amer. Ent. Soc., XXXIV, p. 254 (no sex given;
holotype: Florissant, Colorado.—Obverse at U.
Colo. Mus.

;
reverse at Brit. Mus.). Bather, 1909,

Proc. Geologists’ Assoc., XXI, pt. 3, p. 162 (type

at Brit. Mus.). Cockerell, 1910, Bull. Amer. Mus.
Nat. Hist., XXVIII, p. 286.

Neorhynchocephalus occultator Bequaert and Car-
penter, 1936, Jl. of Paleontology, X, pp. 399 and
402, tigs. 4 (on p. 400) and 7 (1) (on p. 405)
(obverse of type ?).

Distr. : Miocene of Colo.
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2. N. vulcanicus (Cockerell).

Hirmoneura vulcanica Cockerell, 1908, Amer. Jl.

Sci. (4) XXV, p. 311 (no sex given; holotype:
Florissant, Colorado.—Obverse at Peabody Mns.

;

reverse at U. Colo. Mns.)
;
1908, Trans. Amer.

Ent. Soc., XXXIV, pp. 251 and 253; 1910, Bull.

Amer. Mns. Nat. Hist., XXVIII, p. 286.

Neorhynchocephalus vulcanicus Bequaert and Car-
penter, 1936, Jl. of Paleontology, X, pp. 399 and
401, tigs. 3 (on p. 400) and 7 (4) (on p. 405)
(obverse and reverse of type ?).

Distr. : Miocene of Colo.

Generic Position Donbtfnl

3. N. (?) melanderi (Cockerell).

Hirmoneura melanderi Cockerell, 1908, Amer. Jl.

Sci. (4) XXV, p. 311 (no sex given; holotype:

Florissant, Colorado.—Obverse at Peabody Mns.

;

reverse at U. Colo. Mns.)
;
1908, Trans. Amer.

Ent. Soc., XXXIV, pp. 251 and 253
;
PI. XVI, tig.

4 (add. specimen, prob. ?, Florissant)
;
1910, Bull.

Amer. Mns. Nat. Hist., XXVIII, p. 286.

Neorhynchocephalus (?) melanderi Beqnaert and
Carpenter, 1936, Jl. of Paleontology, X, pp. 399

and 403, tigs. 5 (on p. 400) and 7 (3) (on p. 405)
(obverse and reverse of type, of donbtfnl sex.

Also 2 add. specimens, one Florissant, at

M.C.Z.).

Distr. : Miocene of Colo.

Prosoeca Schiner

Prosoeca Schiner, 1867, Verh. Zool. Bot. Ges. Wien, XVII,
pp. 306 and 311 (type by original designation: Nemes-
trina westermanni Wiedemann, 1821).

Subgenus Palembolus Scudder

Palembolus Scudder, 1878, Bull. U. S. Geol. Geogr. Surv.
Terr., IV, p. 526 (monotypic for Palembolus florigerus

Scudder, 1878).
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Palombolus Handlirsch, 1907, Die Fossilen Insekten, pt.

7, p. 1009 (misspelling of Palembolus).
1. P.

(
Palembolus

) florigera (Scudder).
Palembolus florigerus Scudder, 1878,” Bull. U. S.

Geol. Geogr. Surv. Terr., IV, pp. 519 and 528 (no
sex given; holotype: Florissant, Colorado.—Ob-
verse and reverse at M.C.Z.)

;
1885, in Zittel,

Handbuch d. Palaeontologie, Abt. I, II, p. 808,

fig. 1076; 1887, in Zittel, Traite de Paleontologie,

Barrois Ed., II, p. 809, fig. 1093
;
1890, Rept. U. S.

Geol. Surv. Terr., XIII, p. 29. Zittel, 1895,

Grundziige d. Palaeontologie, p. 506, fig. 1380.

Scudder, 1900, in Zittel, Text-Book of Palaeon-
tology, Eastman Ed., I, pt. 2, p. 688, fig. 1567.

Zittel, 1903, Grundziige d. Palaeontologie, 2d Ed.,

I, p. 542, fig. 1400. Cockerell, 1908, Trans. Amer.
Ent. Soc., XXXIV, p. 248

;
1910, Bull. Amer. Mus.

Nat. Hist., XXVIII, p. 286. Scudder, 1913, in

Zittel, Text-Book of Paleontology, 2d Eastman
Ed., I, p. 816, fig. 1586.

Palombolus florigerus Handlirsch, 1907, Die Fos-
silen Insekten, pt. 7, p. 1009. Broili, 1915, in

Zittel, Grundziige d. Palaeontologie, I, p. 666, fig.

1454. Handlirsch, 1921, in Schroder, Handbuch
d. Entomologie, III, p. 264, fig. 227.

Prosoeca
(Palembolus ) florigera Bequaert and Car-

penter, 1936, Jl. of Paleontology, X, pp. 399 and
406, figs. 6 (on p. 400) and 7 (5) (on p. 405) (ob-

verse and reverse of type J').

Distr. : Miocene of Colo.
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Eighth International Congress of Entomology

The eighth International Congress of Entomology will

be held in Stockholm, Sweden, August 8-15, 1948. The
fact that all steamship sailings are currently booked to

capacity for months in advance makes it seem necessary
for those expecting to attend the congress in 1948 to

arrange for passage as early as possible. Steamship
companies have not issued sailing lists for 1948, but ex-

pect to do so in the early fall. A number of lines have
listed sailings for the present season, among them, the

Cunard, French, Belgian, Swedish, Norwegian, Gdynia
(Polish), Holland-American, etc., the first mentioned ex-

pecting soon to have two new steamers in service. It is

understood that the Thirteenth International Congress
of Zoology will be held in Paris some time in July, 1948,

and it is hoped that all entomologists going to Stockholm
will plan to attend the Zoological Congress also in order
that the interests of the entomologists may be fully rep-

resented before the more comprehensive body. Should
a sufficient number of individuals indicate that they ex-

pect to sail about mid-June, it may be feasible to engage
passage on the same steamer. Early information as to

the probable number of participants is especially desired

in order that the housing committee in Stockholm may
make the necessary arrangements. The undersigned, as

member of the executive committee, would appreciate it

if he be kept informed as early as possible as to plans of

those expecting to attend the sessions.—0. A. Johannsen,
Comstock Hall, C. U., Ithaca, N. Y. June, 1947.
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ON SOME JAPYGIDyE IN THE MUSEUM OF
COMPARATIVE ZOOLOGY (DICELLURA) 1

By F. Silvestri

Laboratorio di Entomologia Agraria, Portici, Italy

During my last visit to Harvard University, at the

Tercentenary Celebration (1936), I received a small col-

lection of Japygidse from the Museum of Comparative
Zoology. Study of this material shows that the col-

lection includes

:

1) Specimens of J. subterraneus Packard, which I

think worthy of redescription in order to fix the

characters of this species, the first japygid de-

scribed from the United States.

2) Metajapyx confectus sp. n. from Washington, Dis-

trict of Columbia.

3) Evalljapyx sonoramis Silv., which is redescribed
after comparison with the type from Arizona.

4) Evalljapyx dispar sp. n., from Santa Cruz Island,

California.

5) Evalljapyx darlingtoni sp. n., from Jamaica.

6) Japygianus wheeleri gen. n. et sp. n., from Queens-
land, Australia.

Metajapyx subterraneus (Pack.)

Text-fig. 1 ;
plate 17, fig. 1.

Japyx subterraneus Packard, Amer. Natur., 8 (1874),

p. 501, fig.; MacGillivray, Can. Ent. 25 (1893), p. 173;
Packard, Amer. Natur. (1886), p. 382.

1 Japyx multidens O. F. Cook, Proc. ent. soc. Washington
4 (1899), p. 225.

1 Published with a grant from the Museum of Comparative Zoology at

Harvard College.
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$ Corpus cremeum abdomine a segmento sexto grada-
tim ferrugineo, forcipis marginibus et apice nigrescenti-

bus.

Caput supra setis c. 15 + 15 brevibus et parum longis

(ad mm. 0.156) et seta nonnulla brevissima instructum;
antennae 32-articulatae, articulo tertio subaeque longo
atque lato, setis majoribus ad mm. 0.185 longis, arti-

culorum ceterorum setis et sensillis vide fig. 1 (1-2)

;

maxillae primi paris laminis pectinatis 5 ;
palpus labialis

mm. 0.065 longus, subconicus setis apicalibus quam pal-

pus parum longioribus, submento macrochaetis posticis

eiusdem dimidia latitudo baud attingentibus.

Thorax. Pronotum setis longis 5 + 5, quarum laterales

aliquantum longiores (mm. 0.20 longae) et seta nonnulla
minima

;
meso- et meta-notum praescuto setis duabus

submedianis brevibus et setis duabus brevissimis, scuto

setis 7 + 7 longis et sat longis et nonnullis brevibus et

brevioribus instructum; sterna setis nonnullis brevibus,

brevioribus et brevissimis.

Pedes facie externa praesertim setosa, tibiae seta infera

apicali tarsi dimidiam longitudinem fere attingente, tarso

quam praetarsus quadruplo longiore, infra seriebus

duabus setarum 4, quam ceterae robustioribus et aliquan-

tum longioribus, praetarsi unguicula bene evoluta et

ungue postico quam anticus aliquantum longiore.

Abdomen. Tergita 3
um ad 7

um
setis duabus anticis sub-

medianis brevibus, setis 5 + 5 sat longis, setis brevioribus
nonnullis et setis brevissimis sat numerosis instructa;

tergitum sextum quam quinturn parum (parum minus
quam ^) latius angulo postico obtuso, sextum angulo
postico vix acute producto, septimum angulo postico sub-

acuto latiusculo retrorsum c. mm. 0.130, octavum quam
septimum parum longius et fere \ angustius, angulo
laterali postico vix producto.
Urosternum prirnum organis subcoxalibus quartam

partem marginis posticis inter stilos subsequantibus, setis

brevibus 14 uniseriatis et setis brevissimis glandularibus
contiguis posticis uniseriatis instructis, organo glandu-
lari mediano disculis 9 contiguis composito

;
urosterni

superficie ante organa subcoxalia setis sat numerosis
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brevibus transverse irregnlariter 2-3 dispositis, ante or-

ganum medium setis minimis 1 + 1, superficie cetera setis

nonnullis sat longis transverse 4-seriatis et setis brevi-

oribus sparsis parnm numerosis; stilis et vesiculis con-

suetis.

Segmentum ultimum supra mensum subaeque longnm
atqne latium setis sat longis 5 + 5, seta nonnulla breviore

paris tertii (setis nonnullis punctis indicatis abruptis)
;
4. eiusdem pedis tarsi

apex et praetarsus a facie antica inspecti; 5. feminae urosternum lum
;

6 eius-

dem urosterni organi subcoxalis particula multo ampliata; 7. maris urosterna
lum et 2um

;
8. maris urosterni l 1 pars postica magis ampliata; 9. larvae 3ae

aetatis pedis postici tibia, tarsus et praetarsus; 10. eiusdem larvae urosternum
lum

;
11. eiusdem urosterni pars postica magis ampliata (figg. varie ampliatae).

et setis minimis sat numerosis, carinis sublateralibus
subintegris, acropygio brevissimo, latiusculo, late rotim-
dato.
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Forceps segment! decimi longitudinem dorsualem
aequans, brachio dextero dente majore ad apicem tertiae

partis proximalis marginis interni sito, margine prae-

dentali denticulis 4 uniseriatis, margine postdentali toto

gradatim minus profunde crenulato, bracbio laevo dente
majore submediano, margine praedentali denticulis per-

parvis biseriatis 10/9, margine postdentali vix crenulato.

Long, corporis mm. 7 ;
lat. urotergiti septimi 1.05, long,

antennarum 2.50.

<$ Exemplum examinatum statura paullum majore (ad
mm. 8, lat. urotergiti septimi 1.23) differt praesertim
urosterno primo, quod organis subcoxalibus latioribus

et urosterni superficie ante organa subcoxalia area sub-

triangulari, lato majore postico, fere ad praesternum
externe extensa setis sat longis pernumerosis ut fig. 1

(7-8) demonstrat instructa
;
forcipis brachio dextero ante

seriem praedentalem denticulorum 4 denticulo quinto

parvo aucto.

Habitat . In the collection of the Museum of Compar-
ative Zoology I have found 3 specimens with the label

“Japyx subterraneus

,

Packard compared with type
A.S.P.” from S. Ohio, Nov. 1874; from these specimens
I have selected the female and the male here described.

In the same Museum I have seen a specimen also labeled

Japyx subterraneus from Lee Co., Va. (July 1879 Hub-
bard). It agrees in the above characters with the speci-

mens from Ohio.

Metajapyx confectus sp. n.

Text-fig. 2 ;
plate 17, fig. 2

2 Corpus ochroleucum ab abdominis segmento septimo
ferrugineo-latericio, forcipis apice et marginibus nigris.

Caput supra setis sat longis (mm. 0.156) c. 15 + 15 et

seta nonnulla breviore et setis brevissimis parum numer-
osis instructum; antennae 32-articulatae, articulo tertio

setis majoribus mm. 0.24 longis, articulis ceteris etiam

setis et sensillis speciei praecedentis similibus
;
maxillae

primi paris lobo interno laminis pectinatis 5 (prima in-

clusa).

Thorax. Pronotum setis 6 + 6, quarum longiores mm.
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0.260 longae sunt; meso- et metanotum setis sat longis

7-7 et nonnullis brevioribus et brevissimis (in exemplis
asservatis fere omnibus abruptis)

;
sterna setis paucis

brevibus et brevioribus instructa.

Pedes setosuli, tibia quam tarsus fere J longiore, seta

apicali quam tarsus f breviore, praetarsi ungue postico

quam anticus \ longiore.

Text-fig. 2. Metajapyx confectus: 1. antennae dexterae articulus 16 us multo
ampliatus; 2. maxilla primi paris lobus internus; 3. pedis postici tibiae apex,
tarsus et praetarus

;
4. urosterna lum et 2um

;
5. eiusdem urosterni pars postica

magis ampliata; 6. forcipis brachium dexterum supinum
;

7. forcipis brachium
laevum pronum (figg. varie ampliatae).

Abdomen. Tergita 3-7 setis sat longis 5 + 5, setis dua-
bus subanticis submedianis brevibus et seta nonnulla
breviora instructa; tergitum sextum quam quintum vix
latius, angulo postico retrorsum vix producto, tergitum
septimum angulo postico acuto, retrorsum c. mm. 0.170

producto, tergitum octavum longitudine septimo sub-

aequali, parum fere | angustiore.
Urosternum primum organis subcoxalibus latitudine

fere quartam partem marginis posticis inter stilos sequans
setis brevibus c. 20 et setis brevissimis glandularibus
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posticis uniseriatis, organo glandulari mediano discu-

lis c. 19, urosterni superficie ante organa snbcoxalia setis

brevibus numerosis transverse et irregnlariter 3-4 seri-

atis dimidinm versus gradatim minus numerosis, ante
organum medianum setis duabus brevioribns submedi-
anis et setis duabus ante dictas brevibus

;
urosterni super-

ticie cetera setis nonnullis parum longis transverse
4-seriatis et setis paucis brevioribus et brevibus.

Segmentum ultimum supra mensum paullum longius
quam latius, superficie supera setis satis sat longis 5 + 5,

carinis sublateralibus bene distinctis, acropygio latius-

culo, brevissimo, late rotundato.
Forceps segmenti decimi latitudinem aequans, bracbio

dextero dente majore robusto acuto multo praemediano,

tuberculis praedentalibus 4, quorum 1 superum et 3 infera

sunt (J), margine postdentali paullum profunde crenu-
lato, bracbio laevo dente majore quam dexterus minore,

aliquantum post-mediano, margine praedentali denticulis

biseriatis 6/10, margine postdentali crenulato.

Long, corporis ad mm. 10
;
lat. segmenti septimi 1.20

;

long, antennarum 2.50.

Habitat . Exempla vidi 5 ad Washington, D. C., lecta.

Observatio. Species haec a praecedente forcipis brachio

dextero parte proximali (praedentali) tuberculo supero et

tuberculis 3 inferis armato facile distinguenda est.

Evalljapyx sonoranus Silv.

Text-fig. 3 ;
plate 18, fig. 1

Uapyx hubbardi 0. F. Cook, Proc. ent. soc. Washington
4 (1899), p. 225, PI. I, fig. 2a-2b; Swenk, J. New York
ent. soc. 11 (1903), p. 130.

Evalljapyx sonoranus Silv., Boll. Lab. Zool. Gen. Agr.
Portici, 5 (1910), pp. 76, 77-78, fig. 4.

Corpus cremeum abdomine a segmento 6° gradatim
obscuriore, ferrugineo, forcipe badio lateribus et apice

brunneis. Corporis setae majores omnes parte distali

breviter, unilateraliter plumatae.

Caput supra setis c. 18 + 18, mm. 0.20 longis, et setis

magis numerosis sparsis brevioribus instructum
;
antennae

30-articulatae (articulis penultimo) et ultimo inter sese
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male distinctis, articulo 3° parum ad apicem latiore quam
longiore, seta dorsuali longiore mm. 0.28 longa, articu-

lorum ceterorum setis et sensillis vide fig. 3 (1-2)
;
maxillae

P paris laminis pectinatis 5; palpus labialis mm. 0.10

longus.

Thorax. Pronotum setis 10 + 10 longiusculis (majori-

bus ad mm. 0.28) et setis paucis brevioribus instructum;
meso- et metanotum praescuto setis longiusculis 1 + 1 vel

supra inspecti; 2. eiusclem antennae artieulus 14 us multo ampliatus; 3. maxilla
l 1 paris lobus internus

; 4. pes paris 3 1
;

5. eiusdem pedis tibiae apex, tarsus et

praetarsus magis ampliati; 6. urosterni primi pars postica organo subcoxali
retracto multo ampliata

;
7. urosternum 3um

;
8. exempli alterius uritum deci-

mum cum forcipe (figg. varie ampliatae).

2 + 2 (in metanoto) et setis pronoti similibus et aliquan-

tum magis numerosis
;
sterna setis longiusculis numerosis

et nonnullis brevioribus instructa.

Pedes setosuli, tarso quam tibia aliquantum breviore
setis inferis biseriatis (8 + 8), seta dorsuali subapicali

unguis externi dimidiam longitudinem parum superante,
praetarsi unguibus parum arcuatis, ungue externo quam
internus parum breviore.
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Abdomen tergitis 1° ad 6
um

setis longiusculis c. 18 + 18
praesertim sublateralibus et lateralibns et setis breviori-

bus et minimis sparsis, tergito 7° margine laterali late

rotundato, margine postico qnam mesotergiti angulis
lateralis rotundatim vix producto paullum breviore et

subrotundato, setis tergito sexto subsimili
;

tergito 8°

parum latiore quam longiore, angulis posticis baud pro-
duces, superficie setis minimis numerosis et macrocliaetis

1 + 1 submedianis subanticis brevibus, submedianis sub-

posticis 1 + 1 quam subanticae parum longioribus et sub-

lateralibus et lateralibus (utrimque 5) subaequalibus,

tergito 9° brevissimo.
Urosternum primum organis subcoxalibus latis, uro-

sterni partem medianam angustiorem baud occupantibus,
setis pernumerosis minimis glandularibus 4-6 crebre
seriatis et serie postica ventrali setis sensitivis brevibus
c. 25-30 constituta, vix barbatis ad mm. 0.04 longis, super-

ficie cetera per praesternum et coxosternum setis numer-
osis brevibus, breviter plumatis ut urosterna sequentia
(Fig. 3) instructa nec non setis nonnullis brevissimis
sparsis.

Segmentum ultimum, supra mensum fere \ longius
quam latius, lateribus parallelis, superficie supera lineis

duabus sublateralibus antice et postice abbreviatis, ma-
crocbaetis c. 12 + 12 et setis minimis sparsis, acropygio
brevissimo rotundato.
Forceps quam segmenti 10 1 longitudo c. J brevior

bracbiis robustis : dextero crasso, lato, parum longe ab
apice tantum profunde sinuoso, apice arcuato acuto, dente
destituto et pro dente sinu minimo affecto denticulis

superis proximalibus 2, cetero margine inter basim et

sinum apicalem toto denticulato, denticulis c. 20-25 uni-

seriatis
;
bracbio laevo dente proximali magno acuto, denti-

culis praedentalibus 5 uniseriatis et postdentalibus uni-

seriatis, gradatim minoribus, c. 10.

Long, corporis ad mm. 12; lat. urotergiti 7
1

1.34; long,

antennarum 2.20.

In exemplo alio femineo, statura vix minore, abdominis
segmentum 10um angustius est et forcipis bracbium dex-

terum parum longiore margine interno postmediano
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minus lato, brachio laevo dentibus praedentalibus tantum 3.

Habitat. Exempla liic descripta super Montem Lem-
mon (Santa Catalina Montes), Arizona, inter 8000 et

9150 ft., July 26, 1917, lecta fuerunt; exemplum mm. 8

longum etiam vidi ad Oracle Springs, Arizona, March,
leetum

;
exempla typica in agro ad Tucson, Arizona, legi.

Evalljapyx dispar Silv.

Text-fig. 4; plate 18, fig. 2

Syn. Evalljapyx propinquus Silv. partim (exemplum ex

Monterey)

5 Corpus ochroleucum ab urito 7° badio-ferrugineum
forcipis marginibus parum obscurioribus

;
setis omnibus

majoribus brevissima plumatis.

Caput setis longiusculis (ad mm. 0.20) c. 15 + 15 supra
instructum; antennis 27-articulatis, articuli 3

1

seta sub-

laterali supera ad mm. 0.20 longa.

Thorax. Pronotum setis 7 + 7 longiusculis, quarum
sublateralis, transverse submediana, aliquantum longior

(ad mm. 0.30 longa)
;
meso- et metanotum praescuto setis

duabus submedianis longiusculis, scuto setis longiusculis

10 + 10 ;
sterna setis sat numerosis brevibus et breviori-

bus instructa.

Pedes coxa, trocanthero et femore setis nonnullis longi-

usculis, tibia setis parum magis numerosis per dimidiam
superficiem distalem, tarso setis ventralibus biseriatis c.

8 + 8, seta dorsuali subapicali ad dimidium unguem in-

ternum pertinente, ungue externo quam internus paullum
breviore.

Abdomen. Tergitum l
um praescuto setis duabus sub-

medianis brevibus, scuto setis longiusculis 5 + 5, tergita

2
um ad 5um angulis posticis rotundatis, setis longiusculis et

brevibus c. 15 + 15 praesertim sublateralibus et laterali-

bus, tergita 6
um

et 7
um angulo postico subrotundato.

Urosternum l
um organis subcoxalibus latis fere totam

partem posticam occupantibus setis sensitivis uniseriatis

brevissime plumatis et setis glandularibus brevissimis

inordinatim 3-seriatis instructis; superficie cetera setis

sat numerosis brevibus ut urosterna 2
um ad 7

um
.

Segmentum ultimum supra mensum parum longius
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quam latius, superficie setis longis et longiusculis c.

10 + 10, acropygio parvo rotundato.
Forceps quam segmenti decimi longitudo paullum

Text-fig. 4. Evalljapyx dispar: antennae laevae articuli l us ad 6um
;

2. ejus-

dem antennae articulus 12 us magis ampliatus; 3. pes paris 3 1
;

4. abdominis
segmenta 6um ad 8um lateraliter inspecta; S stigmata; 5. feminae urosternum
lum

,
SC organum subcoxale, ST stilus

;
6. maris urosterni l 1 organi subcoxalis

perticula; 7. maris urosternum 3um
;

8. maris urosterni 3 1 cum infundibulo
subantico : A infundibili apertura externa (figg. varie ampliatae).

longior, vel vix brevior, brachio dextero parte distali tan-

tum attenuata bene arcuata, cetero marginibus subparal-
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lelis, tuberculis perparvis 2-4 proximalibus superis mar-
gine cetero denticulis perparvis in exemplo nonnullo per
marginem intermedium subevanidis c. 20, sinus distalis

margine etiam denticulis perparvis 8-10, bracliio laevo

dente proximali sat magno, tuberculis praedentalibus uni-

seriatis 3, bracliio cetero gradatim attenuato, arcuato,

apice acuto, latere interno bimarginato margine supero
tuberculis convexis minimis 6-8, margine infero tuber-

culis parvis, gradatim minoribus c. 18-20.

Long, corporis ad mm. 9 ;
lat. urotergiti T 1.10

;
long,

antennarum 2.20. Mas. Urotergitum 7
um quam feminae

parum latius angulo postico retrorsum acute-rotundatim
producto.
Urosternum l

um quam feminae setis glandularibus magis
numerosis, inordinatim 5-7 seriatis.

Urosternum 3
lim infundibuli subantici operculo lato,

sacculo cuculliformi setis pernumerosis brevioribus plu-

matis instructo, longo (ad mm. 0.40).

Habitat. Exempla typica in Santa Cruz Insula (Cali-

fornia meridionalis), La Playa Canyon, April 1915, lecta

vidi et exemplum, a me ad Monterey, Calif., lectum et ut

paratipum in 1910 ad Ev. propinquus relatum.
Observatio. Subspecies haec ab E. propinquus Silv.

antennis 27-articulatis et forcipis brachii dexteri sinu

distali forma saltern distinguenda est.

Evalljapyx darlingtoni sp. n.

Text-fig. 5
;
plate 19, fig. 1

2 Corpus ocbroleucum abdomine segmento sexto partim
ferrugineo et a segmento septimo latericio forcipis mar-
ginibus nigrescentibus. Corporis setae clorsuales et ven-
trales praeter minores plurisque ramulo distali auctae sunt.

Caput supra setis 16 + 16 mm. 0.156 longis, setis non-
nullis brevioribus et brevissimis sat numerosis instruc-

tum
;
antennae 25-articulatae, articulo tertio subaeque longo

atque lato, setis majoribus mm. 0.156 longis, setis ceteris

huius et articulorum ceterorum vide fig. 5 (1-2) maxillae

primi paris lobus interims laminis 5, quarum prima falci-

formi angusta attenuata, integra, ceterae pectinatae; pal-

pus labialus tuberculiformis, setis duabus longis et seta

intermedia aliquantum breviore auctus.
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Thorax. Pronotum setis sat longis (mm. 0.24) 6 + 6,

setis brevibus et brevioribus nonnullis instruction
;
meso-

et metanotum praescuto setis submedianis sat longis 1 + 1

et 1-2 + 1-2 brevissimis, scnto setis 9 + 9 sat longis, setis

4 + 4 brevibus et nonnullis brevioribus
;
sterna setis longi-

usculis, brevibus consuetis et nonnullis brevioribus sparsis
instructa.

Pedes setis nonnullis longiusculis per tibiae partem dis-

talem magis numerosis et per tarsum
;
hoc setis ventrali-

bus 8 biseriatis, seta dorsuali subapicali brevi; praetarsi

unguibus parum arcuatis, subaequalibus unguicula con-

sueta.

Abdomen. Tergitum primum praescuto setis duabus
submedianis brevibus et nonnullis brevissimis, scuto setis

parum longis 5 + 5 et seta nonnulla breviore et brevis-

sima
;
tergitum secundum setis sat longis 8 + 8, tergita

3-6 setis sat longis 10 + 10, setis duabus subanticis sub-

medianis brevibus et setis paucis brevioribus et brevis-

simis instructa, tergitum sextum angulo postico obtuso,

septimum octavo longitudine subaequale et quam idem
parum latiore, angulo postico, subrecto baud producto,

octavum margine laterali postico baud producto.
Urosternum primum organis subcoxalibus perlatis fere _

usque dimidium urosterni marginem attingentibus, setis

glandularibus brevissimis pernumerosis 3-6 transverse
inordinatim seriatis et setis sensitivis uniseriatis, fasi

circulari sese tangentibus, brevibus, unilateraliter brevis-

sime plumatis compositis, superficie cetera ut urosterna
2um ad 7

um
setis numerosis inordinatim transverse 5-seriatis

et setis sparsis brevissimis aucta.

Segmentum decimum supra inspectum | longius quam
latius, carinis sublateralibus manifestis, parvis, setis

longiusculis sublateralibus et lateralibus 8 + 8 et setis

brevissimis sparsis instructum.
Forceps quam segmentum 10um c. J brevius, bracliio dex-

tero dentibus tuberculiformibus basalibus biseriatis : su-

peris 5 perparvis, subtus 5 paullum majoribus, cetero

margine usque sinum prseapicalem denticulis 10, sinu

praeapicali denticulis 5 gradatim minoribus, bracbio levo

tuberculis praedentalibus 4, dente premediano sat magno,
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cetero margine sinu late arcuato denticulis biseriatis par-

vis : 7 superis et 9 inferis.

Long, corporis mm. 10; lat. urotergiti T 1.10; long,

antennarum 2.30.

Habitat. Exemplum typicum descriptum, clar. Dr.

Text-fig. 5. Evalljapyx darlingtoni: 1. antennae laevae articuli l us ad 7um
;

2. eiusdem antennae articulus 10 us magis ampliatus; 3. caput subtus inspectum:
T infundibulum subanticum, LE labii lobus externus, LO eiusdem lobus inter-

nus, M mentum, P. palpus labialis, SM submentum, VR vesicula retractilis;

4. pes paris 3 1
;

5. urotergiti 7 1 angulus posticus; 6. metasternum cum uro-

sternis 1° et 2°; urosterni l 1 organus subcoxalis; 8. eiusdem particula magis
ampliata (figg. varie ampliatae).

Darlington, cui species dicata est, in Main Range, Blue
Mts., 5-7000 ft., Jamaica, Aug. 17-19, 1934, legit.

Observatio. Species htec ad Ev. cubanus Silv.

proxima est, sed antennis 25-articulatis et forcipis forma
facile distinguenda est.
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Gen. Japygianus nov.

Genus a genere Catajapyx Silv. forcipis brachiis subae-

qualibus, quam segmentum decimum parum magis quam
i brevioribus, crassioribus, dentibus nniseriatis numero-
sis, nonnullo magnitudine parum diverso, distinctum est.

Species typica: Japygianus wheeleri sp. n.

Japygianus wheeleri sp. n.

Text-fig. 6 ;
plate 19, fig. 2

c? Corpus ochraceum abdomine segmento sexto parum
obscuriore, a segmento septimo ferrugineo-latericio, for-

cipis marginibus nigrescentibus.

Caput supra setis brevibus (ad mm. 0.13) c. 18 + 18
et setis nonnullis brevioribus et brevissimis instructum;
antennae 30-articulatae, articulo tertio subaeque longo atque
lato, setis majoribus mm. 0.19 longis, articulorum cetero-

rum etiam setis et tricliobotriis consuetis vide fig. 6 (1-2)

;

maxillae primi paris lobo interno laminis pectinatis 5,

palpo labialis mm. 0.11 longo subconico setis 6 brevibus
et nonnulla breviore instructo.

Thorax. Pronotum setis sat longis (mm. 0.22) 5 + 5

et seta nonnulla breviore et brevissima instructum
;
meso-

et metanotum praescuto setis duabus submedianis brevi-

bus, scuto setis 6 + 6 sat longis et nonnulla breviore

;

sterna setis parum longis et nonnullis brevioribus ut fig.

6, demonstrat.
Pedes setis longiusculis nonnullis praesertim per tibiae

partem distalem, tarso setis numerosis brevibus, quarum
inferae, biseriatae a l

a ad 4am gradatim longioribus, seta

dorsuali subapicali ut laterales brevi, praetarsi ungue
postico quam anticus aliquantum longiore, unguibus
parum arcuatis robustis, unguicula bene distincta.

Abdomen. Tergitum primum praescuto setis duabus
submedianis brevibus et scuto setis duabus submedianis
subposticis parum longis et setis nonnullis brevissimis,

tergitum secundum scuto setis 4 + 4 parum longis et setis

duabus subanticis submedianis brevibus, tergita 3-7 setis

parum longis 6 + 6 et setis subanticis submedianis duabus
brevibus instructa, tergitum sextum quinto latitudine sub-

aequali angulo postico obtuso, septimum quam quintum
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haud latius, angulis posticis angustioribus, acutis, corni-

formibus, retrorsum mm. 0.14 productis, octavum quam
septimum c. J angustius et parnm brevius margine laterali

postico acute aliquantum producto.
Urosternum primum organis subcoxalibus parum magis

Text-fig. 6. Japygianus wheeleri: 1. antennae laevae articuli l us ad 6um supra
inspecti; 2. eiusdem antennae articulus 10 us magis ampliatus; 3. pes paris 3q
4. metasternum cum urosternitis 1° et 2°; 5. urosterni li paro postica multo
ampliata; 6. maris dimidia pars genitalis externa (figg. varie ampliatae).

quam marginis inter stilos quartam partem occupantibus
setis brevibus glandularibus c. 22, quarum 5 quam ceterae

parum longiores et setis sensitivis cum glandularibus
alternatis et quam eadem brevioribus, superficie cetera

ut urosterna 2
um ad 7

um
setis brevibus c. 16 + 16 et non-
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nnllis brevissimis sparsis; vesiculis perparvis, stilis

brevibus.

Segmentum decimnm supra mensum c. 1/10 longius
quam latius, superficie supera et laterali setis longis vel

sat longis 9 + 9 carinis nullis, acropygio brevi, subtri-

angulari.

Forceps quam segmenti decimi latitudo c. J brevius,

bracbiis robustis, brachio dextero dentibus 16, quorum
quartus et sextus quam proximales paullum et nonus
quam ceteri parum major est, posticis gradatim minori-
bus, brachio laevo etiam dentibus 16, quorum quartus,

sextus et duodecimus quam ceteri parum majores sunt.

Appendices genitales breviores, subconicae, setis parum
longis 8 instructae.

Long, corporis mm. 8; lat. urotergiti septimi 1; long,

antennarum 2.4.

Habitat . Exemplum typicum descriptum ad Kuranda
(Queensland), Oct. 21, Dr. W. M. Wheeler, cui speciem in

memoriam dico, legit.

Explanation of Plate 17

Fig. 1. Metajapyx subterraneus

:

abdominis pars postiea a segmento 6°

prona (fig. ampliata).
Fig. 2. Metajapyx confectus: abdominis pars postiea a segmento 6° prona

(fig. ampliata).
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Psyche, 1947 Vol. 54, Plate 17

Sieve tri—Japygid.e
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Explanation of Plate 18

Fig. 1. Evalljapyx sonoranus

:

abdominis pars postica a segmento 6° prona
(fig. ampliata).

Fig. 2. Evalljapyx dispar: abdominis pars postica a segmento 6° prona
(fig. ampliata).
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Psyche, 1947 Vol. 54, Plate 18

Silvestri—Japygidce
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Explanation of Plate 19

Fig. 1. Evalljapyx darlingtoni

:

abdominis pars postica a segmento 6° prona
(fig. ampliata).

Fig. 2. Japygianus wlieeleri: abdominis pars postica a segmenta 6° prona
(fig. ampliata).
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Silvestri—Japygid^:



SOME AMERICAN SYRPHID FLIES

By Frank M. Hull
University of Mississippi

Recent collections of flies submitted to the author con-
tain a number of neotropical species of Baccha which are
undescribed. This paper gives the descriptions of these
flies. A species of Rhinoprosopa is included.

Baccha balboa n. sp.

A petiolate species, the face without tubercle, the an-

terior margin of the wing narrowly brown. Related to

bigoti Austen but without the reddish spots on the fourth
segment and with different pattern upon the wing.
Length 10 mm.

Male. Head: the vertex is polished black, rather flat,

the long black pile lies in a single row. The front is

black, with faint bluish reflections and protuberant just

in front of the narrow antennal callus; the sides of the

front are diffusely yellowish grey pollinose; the frontal

pile is long and fine and black. The face is black with
faint bluish reflections, nearly straight in profile but
retreating and without tubercle; the sides are widely
yellowish grey pubescent with similarly colored pile.

The antennae are dark brown, the third segment and apex
of the second segment reddish below

;
arista dark brown.

The occiput is yellowish grey pollinose with fine, white,

non-scalose pile which becomes blackish near the vertex.

The posterior eye margin is not indented in the middle
but the eye is developed above so that the occiput can not
be seen laterally on the upper third. Thorax: the meso-
notum is polished shining including the scutellum; the

humeri and the post calli are shining, dark sepia brown;
there are no vittae present and no pollen. The mesonotal
pile is fine, erect, fairly long and blackish without anterior

collar, the pile becoming shorter and pale yellow in front

of the scutellum. The scutellar pile is fine and long and
yellow

;
the ventral fringe consists of fifteen or more pairs

230
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of long, pale yellow hairs
;
the pleura are black and some-

what brassy down the middle, their pile thick, long and
pale yellow. The squamae are white, the fringe and
border pale yellow, the halteres dark brown. Abdomen:
slender and petiolate, first segment wholly shining green-

ish black with long, abundant, fine yellow pile on the sides.

The second segment is light brownish red, shining and
with a slender, medial, brownish black line running almost
the full length of the segment stopping close to the base

;

this segment is nine times as long as its least width; the

width at the apex is a little more than one and one-half

times as long as the least width, the basal width barely
greater than the apical width. The third segment has a

pair of large, pale, brownish red, elongate, postero-

medially produced spots upon the base of the segment
which are separated by light brown in the middle

;
the

remainder of the segment except the posterior border is

nearly opaque black, the posterior margin shining. The
fourth and fifth segments are wholly shining black; the

fourth segment is not quite twice as long as wide. The
sides of the second segment have long, fine, abundant pile

directed outwardly; there is similar but shorter pile on
the sides of the third segment except the posterior fifth

where it is appressed; there is still shorter erect pile on
the sides of the basal half of the fourth segment; the erect

pile on the third and fourth segments is reddish yellow
but on the second segment it is chiefly blackish except at

the immediate base. All other pile of the abdomen is

black. Legs: the anterior and middle femora are light

reddish brown; their tibiae are pale brown becoming a

little more yellowish close to the apices and the base.

The anterior tarsi are brown, the middle tarsi entirely

yellow. The hind femur is sepia except at the extreme
apex; hind tibiae black, the base narrowly yellowish, its

pile black. The hind basitarsi are black on the basal half

with sepia pile, diffusely shading in the middle to pale
yellow; the remaining segments are pale yellow. The
pile of the hind femur is sepia to black. Wings: pale
brownish hyaline

;
the pterostigma and the anterior mar-

gin of the wing to the end of the submarginal cell is dark
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brown. The dark brown margin extends back along the
submarginal cell a distance basally beyond the end of the
subapical cross vein equal to the petiole of the first pos-
terior cell. The marginal cell except at the apex of the
wing, the costal cell and a large diffuse spot in the mid-
dle of the wing are more yellowish or reddish brown.
The central wing spot extends only narrowly beyond the

anterior cross vein, which cross vein lies close to the base
of the discal cell, and borders the cubital cross vein. The
whole subcostal cell is dark brown

;
alulae quite wide.

Female. Similar to the male, the sides of the front
greyish white pollinose

;
the ground color of the front is

strongly shining bluish black but in the middle it appears
to be more purplish black

;
the occipital pile is confined to

a single, neatly formed row of long, pale yellow hairs

which become reddish brown above and nearly whitish
close to the oral margin where there are several rows of

hairs. Notopleural bullus rather conspicuous, the pos-

terior part of the notopleura whitish pollinose. The
mesonotal pile is a little shorter than in the male, the

pleura have an obscure brownish red stripe down the

middle; the pteropleura are wholly metallic black; the

halteres have a yellowish brown to reddish knob. Upon
the abdomen the medial dark brown stripe of the second
segment appears to be wanting and the basal spots of the

third segment smaller and more diffuse.

Holotype : a male, La Suiza, Costa Rica, 24 ;
Pablo

Schild
;
allotype : a female with the same data without

numeral; there is also a paratype male and female with
the same locality and collector. Type and allotype in the

collection of Dr. A. L. Melander.

Baccha zephyrea n. sp.

A slender species related to argentina Curran, but with
different pattern. Length 8 mm.

Male. Head: the vertex is quite protuberant, black,

the black pile in a single row; the bluish black front is

prominently transversely striate and abundantly long

black pilose on the sides but rather bare in the middle
and the sides of the front are linearly yellowish white
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pollinose
;
the lunate antennal callus is yellowish brown,

blackish in the middle. The face is metallic blackish on
the upper half becoming light yellowish brown on the

tubercle and the cheeks; the middle of the cheeks with

a brownish spot. The antennae are yellowish brown.
Thorax: the mesonotum is strongly brassy black, coppery
just in front of the postcalli; the lateral margins and the

notopleura appear to be yellowish brown in ground color

but so dark as well as metallic in reflections that they do
not contrast greatly with the disc of the mesonotum. The
mesonotum has a pair of short, obscure, brownish red
pollinose vittae and some sparse, similar pollen in front

of the scutellum. The mesonotal pile is sparse, short and
apparently light in color

;
pleura metallic black, only the

posterior part of the mesopleura and the anterior part
of the pteropleura are obscure yellowish brown; the

squamae are light yellow, the stalk of halteres pale yellow
with reddish brown knob. Ahclomen: very slender and
petiolate, the first segment black, its protuberant lateral

margins light brownish yellow. The spots of the ab-

domen are sharp and distinct but are for the most part
pale brownish orange. On the sides of the base of the

second segment there is a quite long spot of light color,

occupying about a third of the length of the segment
sharply and distinctly separated by black in the middle

;

beginning just before the middle of the segment there is

a long, complete pale band occupying a little more than
one-fourth the length of the segment; remainder of this

segment shining black. The second segment is fifteen

times as long as its least width and not quite twice as

wide at apex and just twice as wide as its base. The
third segment has two long, complete bands of light color,

one on the base, one beginning just before the middle of

the segment, divided by a narrow brown line; the fifth

segment is wholly black; the hypopygium is prominent.
The pile along the second segment is very sparse and
short. Legs: the anterior legs are entirely brownish yel-

low, the middle legs missing. The posterior femora and
tibiae are very pale yellowish brown, their tarsi almost as
light

;
the dorsal surface of these tarsi is pale brown with
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brown pile
;
the pile of the hind tibiae is quite sparse, quite

short and dark in color. Wings: not quite hyaline; the
pterostigma is yellowish brown, the costal and basal cell

slightly paler than the remainder of the wing
;
there is no

alula, not even a trace.

Holotype : a male, Villarica, Paraguay, August, 1938

;

F. Schade collector. In the collection of Dr. A. L.

Melander.

Baccha Ursula n. sp.

A dark, sepia brown species with sepia brown wings.
Belated to danaida Hull but with differently shaped spots
on the abdomen. Length 11.5 mm.

Male. Head: the vertex is dully shining black, con-

siderably raised, its pile black and situated in a single

row. The lateral margin of the eye is considerably in-

cised on the posterior surface; the occipital pile is fine

and yellowish white. The front is black, moderately
shining, faintly brassy in some lights with the lateral

margins narrowly but diffusely yellowish. In an oblique

light the middle of the front is very dark brown pollinose

;

the preantennal callus is shining black in the middle and
narrowly yellow above each antennae. The face has a
reddish brown tubercle

;
the sides of the face and the area

below it are light brownish yellow; the middle of the face

above the tubercle is diffusely brownish black with little

angular spots which are slightly more widely separated
and lie slightly before the middle of the segment. Fourth
segment with a pair of similar though slightly more ob-

scure, or diffuse and vittate, or longitudinal, oval spots

which also lie just before the middle of the segment.
Fifth segment without spots. The middles of the second,

third and fourth segments are only sub-opaque when
viewed obliquely. Legs: the anterior and middle femora
are yellowish or reddish brown becoming slightly darker
towards the base, their tibiae and tarsi are entirely pale

brownish orange. The hind femora are light reddish

sepia, their tibiae similar but a little darker in the middle
and the pile of the tibiae more nearly blackish in the

middle. The base of the hind basitarsi is brown with
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sepia brown pile, the remainder of these tarsi light brown-
ish yellow with golden pile. Wings: dark sepia brown
throughout, the pterostigma and the basal portion of the

marginal cell a little bit darker. Alulae well-developed,

long and narrow.
Female. Similar to the male, the vertex, however, is

not especially raised; the sides of the front are also dif-

fusely brownish yellow, the middle dark brown pollinose

;

the first two segments of the antennae are reddish brown
in color, rather darker than in the male. Thorax: the

mesonotum is bright coppery violaceous in color, the

widely separated yellowish brown vittae are somewhat
more narrow, the lateral margin a little more yellowish

;

the light colored areas of the pleura are more yellowish

and extend across the pteropleura and include much of

the metapleura. The squamae are distinctly yellowish
brown. The scutellum is lighter in color than in the

male, is brownish yellow especially around the margins
and the base

;
its pile is also sparse but is shorter

;
there

is no ventral fringe. Abdomen: much wider and even
more flattened than in the male

;
the sides of the fifth and

sixth segments are somewhat emarginate
;
the second seg-

ment is almost rectangular, but is a little wider at the

apex than at the base. The fourth segment has parallel

sides. The apical portion of the abdomen is considerably
wider than in the male

;
the second segment is also wider

;

the spots upon the second segment are linear, upon the

third segment they are very short oval or subcircular but
irregular and diffuse

;
on the fourth segment the spots are

linear, smaller and much more obscure
;
on the fifth seg-

ment there is a trace of linear, yellowish brown spots.

Legs similar to the male; the wings are similar to the

male, quite dark, the whole marginal and submarginal
cells slightly darker than the posterior part of the wings

;

there is a faint streak of light color in the costal cell and
along the base of the vena spuria. These streaks may be
abberant.

Holotype : a male, Villa Rica, Paraguay, September
1938

;
F. Schade

;
allotype : a female, same locality, Feb-

ruary 1940; F. Schade. There are two paratype males,
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Feb. 1940 and Feb. 1941 from the same locality. Holo-
type and allotype in the collection of Dr. A. L. Melander.

Baccha cybele n. sp.

A black species, the wings sepia brown with only the

apical fourth hyaline. Second, third and fourth seg-

ments of the hind tarsi white. Related to clarapex
Wiedemann. Length 9.5 mm.

Male. Head: the vertex is bluish black and shining,

moderately raised, the black pile lies in a single row
;
the

posterior lateral eye margins are deeply incised in the

middle; there is a long row of silvery occipital pile be-

hind, tine and non-scalose, long in the middle becoming
blackish towards the top of the occiput; along the in-

dented area of the eye there is a double row of long tine

black hairs which are replaced by white ones on the lower
part of the occiput. The occipital pollen is greyish white
but the black hairs arise from minute black punctate
spots. Front black, faintly bluish and in some lights

with an azure blue reflection. The upper third of the

front is opaque black bordered by brown pollen and in

turn the brown pollen bordered with a spot of silvery

pollen which lies on the upper eye margin and is visible

only from above. The antennal callus is large, shining

brownish black, narrowly and diffusely brownish yellow
along the sides in the middle of the face only. The cheeks
are metallic black; the sides of the face are widely white
pubescent or pollinose; the tubercle is rather sharp,

gently sloping above, somewhat more abruptly below.

The antennae are dark brown, reddish brown below at the

base of the third segment. The arista is dark brown but
lighter at the immediate base. The frontal pile and
nearly all of the basal is black. Thorax: the mesonotum
is black, moderately shining with a pair of very obscure,

reddish brown pollinose spots on either side of the middle
of the anterior margin

;
the entire anterior margin is more

narrowly but similarly pollinose. There is a still more
obscure, narrow, greyish streak down each side of the

mesonotum reaching nearly to the transverse suture.

The pleura are wholly metallic black, thinly whitish polli-
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nose and with long sparse yellowish white pile. The
scutellum is black with only a few, long, tine black hairs

;

the ventral fringe consists of seven or eight pairs of mod-
erately long black hairs. There is an anterior mesonotal
collar of pale yellow hairs. The squamae are light brown,
the halteres pale brown with reddish knob. Abdomen:
petiolate, shining black, the first segment with slight

bluish reflections, its sides with thick long yellowish white
pile and some black hairs both dorsally and anteriorly.

The second segment is a little bluish along the sides and
narrowly along the apical margin. There is a prominent,
subapical, opaque black annulus which is prolonged and
produced forward in the middle to within a short distance

of the base. The second segment is slightly over three

times as long as its least width. The third segment is

considerably wider, especially at the apex and with a pair

of obscure, opaque black triangles on either side and
medial opaque stripe. The fourth segment is similar, the

opaque areas less distinct. On both the third and fourth
segments the opaque areas are only visible from an ob-

lique posterior or anterior view. The fifth segment is

wholly shining black; the pile of the abdomen is black
beyond the first segment except for a very few white hairs

on the sides of the second segment near the base. Legs:
the anterior and middle femora and tibiae are brownish
black; their apices and bases of the tibiae are narrowly
reddish brown. The anterior and middle tarsi are dark
brown

;
the hind femora, except the narrow base and apex

and the hind tibiae except the extreme base, are black, both
with black pile. The basal tliree-fourths of the hind
basitarsi are black and black pilose; remainder of these

tarsi with nearly similarly colored pile. Wings: sepia

brown throughout except upon the apical fifth
;
the brown

color fills the discal cell. The alulae are wide and well-

developed; there is an abnormality in the second longi-

tudinal vein near the end of the marginal cell in both
wings; it consists of a spur directed obliquely outward
cutting half way across the submarginal cell.

Holotype: a male, Villa Rica, Paraguay, Nov. 1938 col-

lected by F. Schade; one paratype male, Dec. 1936 but
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otherwise the same data. Type in the collection of Dr.

A. L. Melander; paratype in the author’s collection.

Baccha duida n. sp.

A quite slender fly with dilute, light brown wings and
without alulae. The third vein is deeply drawn down
posteriorly as it reaches the wing apex. Length 9.10 mm.

Male. Head: face and front light brownish yellow but
medium brown in the center of the front which merges
into a blackish, medial, elongate spot just above the

antennae. The antennae are short, the third segment
thickened and rounded and light brown; the basal seg-

ments are darker, their pile black. The front and facial

pile is black, the face narrow, the creases deep, the face

barely more narrow ventrally. The vertex is raised and
rather shining black, its black pile is situated in a single

row; the posterior part of the vertex is brownish polli-

nose. The upper occipital pile is reddish golden and
brassy on the sides. Thorax: mesonotum shining black

with three slender, reddish-brown pollinose vittae; the

outer one may possibly be divided into two posteriorly.

The humeri, the lateral margins, the post calli and all of

the scutellum, all the pleura except the posterior part of

the metapleura, the lower part of the sternopleura and
the anterior part of the mesopleura, are all light reddish
brown

;
the remainder of the pleura are dark brown and

the disc of the scutellum viewed from the side appears
dark brown. The mesonotal pile is sparse, fine, erect and
brown. The ventral scutellar fringe consists of six or

seven short black hairs. Abdomen: quite slender and
dark brown becoming black on the posterior portion of

the segments
;
the second segment has a pair of narrowly

separated, elongate, orange brown spots beginning just

past the middle and margined dorsally with opaque black

and extending down the lateral margins
;
laterally these

spots show a slight posterior indentation. The third

segment has a similar pair of spots in the middle, longer,

anteriorly attenuated and with V-shaped notch posteri-

orly. The fourth segment has a similar pair of spots of

about the same size. The spots on both the third and
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fourth segments show some indication of running nar-
rowly and obscurely to the base of the segment

;
the baso-

lateral areas of the segments are, however, shining
brownish black; fifth segment shining black. The pile

along the sides of the second abdominal segment is very
sparse and short but a little longer on the posterior half

;

the pile on the sides of the first segment is sparse and
moderately long in the corners and brownish black.

Legs: anterior pair light brownish yellow with pale pile;

medial pair light brown, the lateral fringe of the middle
femora moderately long and reddish brown. The hind
femora are pale reddish brown with wide, obscure, darker
brown subapical bands. The hind tibiae are slender, pre-

apically compressed, straight and reddish brown with, in

the middle, a brownish yellow band. The hind basitarsi

are slender and entirely brown with dark brown pile on
the dorsal surface and brownish yellow pile below; last

segments missing. The pile of the hind tibiae and femora
is brownish black. Wings: slender, and light brown in-

cluding the costal cell; stigmal cell dark brown, lighter

below the costal cell; the third vein is arched and con-

siderably drawn down apically; alulae quite absent; anal
lobe almost hyaline.

Holotype: a male, Mt. Duida, Venezuela, Dec. 1, 1928.

Accession 25500, 423
;
Tate. In the American Museum of

Natural History.

Rhinoprosopa sycorax n. sp.

A yellow and brown species with pale yellowish wings.
Related to lucifer Hull. Length about 9 mm.

Female. Head: the vertex is brassy black, the ocelli

set off by a crease touching their margins
;
the vertical

pile is short and black. The front is brownish black in

the middle with the sides ochraceous yellow and in the
midline there is a brassy, linear stripe wider on the upper
half

;
the face is reddish sepia in the middle with a very

low pinched tubercle
;
the sides of the face and cheeks are

light yellow. The face is triangularly produced forward
as is characteristic of the genus but not as much as in

cenea Hull. The antennae are slightly elongate and red-

dish orange; the dorsal surface of the third segment is
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blackish, the arista black. The pile of the front is fine

and sparse and black; the sparse facial pile is whitish;
the pile of the occiput is yellowish brown becoming black
near the top. Thorax: the mesonotum is moderately
shining greenish to brassy black; the whole notopleura
and the humeri and a wide stripe down the pleura are
light reddish yellow; the postcalli and the scutellum are
brownish yellow; the scutellum in oblique view appears
to be darker brown upon the disc, its pile is quite sparse
and short and blackish with here and there a reddish hair

;

the ventral scutellar fringe apparently is absent. The
squamae are dark sepia, the halteres reddish brown. Ab-
domen: first segment brownish yellow narrowly on the

posterior margin with a few long, reddish brown hairs

on the sides of the base; the second segment is sepia

brown with very obscure, oblique oval spots on each side

of the middle of the segment enclosed by obscure opaque
color. The third segment is almost the shape of an equi-

lateral triangle; it is sepia brown with obscure, reddish
brown, quite oblique vittae proceeding from the base of the

segment and running to the sides and then reaching the

sides of the segment close to the posterior segment. The
area in the middle behind these vittae constitutes a defi-

nitely opaque brown triangle in which, however, the pos-

terior margin is obscure. The fourth segment has a com-
plete, arcuate, rather narrow but reddish brown band
which is somewhat lighter than the preceding vittae; the

area behind is obscurely opaque. The fifth segment is

obscurely lighter brown in the corners and with a sug-

gestion of an arcuate opaque band behind. Legs: an-

terior and middle legs entirely yellow
;
basal half of hind

femora yellow, the apical half brown. The posterior

tibiae and tarsi are pale reddish brown with dark brown
pile. Wings: light brownish yellow throughout, the

pterostigma of a slightly darker shade of yellow brown
and the apex of the marginal and submarginal cells with

a more distinctly brown but very diffuse spot which

shades gradually into the paler color. Alulae well-devel-

oped though not much wider apically than basally.

Holotype: a female, La Suiza, Costa Rica, 12-IX;
Pablo Schild. In the collection of Dr. A. L. Melander.



TWO NEW TIGER BEETLES FROM NEW GUINEA 1

By P. J. Darlington, Jr.

Museum of Comparative Zoology, Cambridge, Mass.

The following two new species of the well-studied fam-
ily Cicindelidae are of unusual interest. One is the

second known species of Caledonomorpha, the only genus
of the family confined to New Guinea. The other consti-

tutes the first record for New Guinea of the widely dis-

tributed genus Prothyma.

Caledonomorpha milneana n. sp. (Fig. 1)

Similar in generic characteristics, and nearly similar

in form and general appearance, to Caledonomorpha jor-

dani W. Horn (1897, pp. 270-271; 1910, p. 179, t. 11, f.

12), but slightly smaller and less elongate. Color of body
green; but labrum testaceous basally

;
top of head (except

labrum) and pronotum (except at sides) bluish purple;
elytra brown with bluish or purplish reflections and green
punctation, and each elytron with 3 small marginal or

submarginal white spots, one humeral, one before middle,
one ante-apical; abdomen piceous except green at sides

anteriorly, testaceous apically. Surface of body includ-

ing elytra with distinct, fine, isodiametric or slightly

transverse, reticulate microsculpture. Mandibles piceous,

except testaceous externally in basal half
;
palpi testa-

ceous, each with apical segment entirely or partly pice-

ous; antennae piceous; legs piceous externally (with
green reflections on basal half of femora), testaceous in-

ternally. Head: with mandibles elongate, each with 4

long teeth about as in jordani; mentum tooth long and
acute

;
labrum transverse, not quite so short as in jordani,

irregularly truncate, with one seta each side and 2 near
middle

;
eyes prominent

;
antennae very elongate

;
palpi

long, slender. Prothorax subquadrate, longer than wide,

transversely impressed and slightly constricted near base
and apex, with median longitudinal line less impressed;

1 Published with a grant from the Museum of Comparative Zoology at

Harvard College.
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disk slightly, transversely wrinkled, impunctate. Elytra
relatively a little shorter than in jordani

;

each with outer
apical angle spined, sutural angle not distinctly toothed,
humeral prominence present but less developed and less

acute than in jordani; surface moderately punctate, the

punctures usually separated from each other by more
than their own diameters. Male genitalia as figured.

Length 10-11
;
width between 3 and 3^ mm.

Holotype and one paratype both from north side

of Milne Bay, eastern tip of New Guinea, December 1943,

taken by myself. Types in the Museum of Comparative
Zoology: Type No. 27734.

This new species is slightly smaller and less elongate

than Caledonomorpha jordani W. Horn, differs in ground
color of the upper surface, lacks a distinct tooth at the

apical sutural angle of the elytron, has less prominent
and less acute humeral prominences, and differs slightly

in other ways.
Caledonomorpha is the only genus of tiger beetles

peculiar to New Guinea. C. jordani

,

the only previously
known species, is apparently confined to eastern New
Guinea and adjacent small islands. It was described
from Fergusson (Island) and the Astrolabe Mts., and in

the M.C.Z. we have a series of 8 specimens from Mt.
Lamington and Dobodura. It is rather surprising to

find a second eastern New Guinea species at Milne Bay.
In case Horn’s original series may have been mixed, I

here designate the form figured in Genera Insectorum

(W . Horn 1910
,

t. 11
, /. 12 ) as typical jordani. Possibly

additional species remain to be discovered in western
New Guinea.

I collected C. jordani, in northern foothills of the Owen
Stanley Range near Dobodura, on stones and shrubs
along small, very rapid brooks in heavy forest. Probably
C. milneana lives in a similar habitat, although I do not

remember the circumstances under which the types were
collected.

Prothyma papua n. sp. (Fig. 2)

A rather small Prothyma s. s. Brown-bronze above,
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purplish blue below
;
elytra each with a narrow, irregular,

yellowish white lateral vitta from behind humerus to

apex; lateral (not apical) margin purplish blue, the color

extending inward to form distinct marginal spots about
i from base and just behind middle, and less distinct

spots behind humerus and near apical |th
;
labrum

bronze
;
mandibles and antennae brown, latter paler near

base; palpi irregularly brownish testaceous with apical

Fig. 1. Caledonomorpha milneana n. sp. (holotype). Camera-lucida out-

lines of left elytron (from perpendicular to suture), labrum, and male geni-

talia (from left, with left paramere).
Fig. 2. Prothyma papua n. sp. (holotype).

segments darker; legs irregularly brownish testaceous,

paler internally, with femora vaguely spotted or banded
with darker before apex; posterior tibiae paler toward
apex, but actual apices dark

;
posterior tarsi with 2 basal

segments pale, 3 outer ones darker. Head: with labrum
long, 5-dentate, 4-setose, with deep, almost isodiametric,

reticulate microsculpture
;
clypeus without setae

;
eyes

very prominent; antennae long (in genus), first segment
of each with a single seta in front near apex; upper sur-

face of head (except labrum) rugose, the rugosity becom-
ing longitudinal between the eyes and forming about 32
parallel, somewhat anastomosing striae; mentum tooth
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moderate, triangular; palpi slender (in genus). Pro-
thorax small, quadrate, just wider than long (by measure-
ment)

;
pronotum with usual anterior and posterior trans-

verse impressions
;

median longitudinal impression
vague; surface rugose. Elytra obliquely sinuate-trun-
cate at apex (more widely than usual)

;
each with a small

tooth at sutural angle; surface with microsculpture like

labrum, and also moderately punctate, most of the punc-
tures being rather small and separated from each other
by much more than their own diameters; a few larger
punctures, some bearing small hairs, scattered in basal J
of disk and widely spaced in one line on each elytron
parallel to suture to within \ of apex. Lower surface of

body not distinctly punctate and not pubescent except
for setae on all coxae and pairs of setae on 4th and 5th seg-

ments of abdomen; 6th ventral (c?) deeply emarginate,
without hairs (some hairs present on apparent 7th seg-

ment)
;
thighs without hooked hairs. Inner wings fully

developed. Male with 3 basal segments of front tarsus
slightly dilated, white, and pubescent below (outer seg-

ments slender, dark)
;
male genitalia as figure.

Length 8 ;
width c. 2J mm.

Holotype S and one S paratype, both from north side

of Milne Bay, eastern tip of New Guinea, December 1943,

taken by myself
;
ecological habitat not recorded. Types

in Museum of Comparative Zoology: Type No. 27735.

To understand the relationships and geographical sig-

nificance of this new species, one must understand first

the previously known distribution of Prothyma. The
genus in the strict sense includes some 50 species, of

which a few are in Africa, many in Madagascar, 2 on
Mauritius and Reunion, many in the Oriental Region
east to Java and the Philippines, one in temperate China
(W. Horn, 1935, p. 24), and one in southern Mexico in

the edge of the American tropics. Until now, no Pro-
thyma in the strict sense has been known east of Wal-
lace ’s Line, but endemic subgenera, each with one or two
species, are localized in Celebes, northwestern Australia

(W. Horn, 1936, p. 22), New Caledonia, and Samoa (W.
Horn, 1934, p. 144). These subgenera are marked either
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by a short labrum, or a bidentate labrum, or by reduction

of width of head in relation to prothorax, characters that

are not even suggested in the new New Guinea species.

The latter is therefore not only the first Prothyma of any
sort found in New Guinea, but it extends the known range
of Prothyma s. s. into the Australian Region. It appears
to be a very distinct species. It differs from most Orien-
tal Prothyma ( e.g from quadripunctata F. and hetero-

malla Macl. of Java) in elytra! color pattern, which in

most Oriental species consists of white spots on a dark or
metallic background, but which in papua consists of an
incomplete pale submarginal and apical vitta partly in-

terrupted by incursions of the narrow marginal metallic

color. The elytra are wider near the apex in papua than
in any other Prothyma of which I have seen specimens
or figures.
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INSECT RECONNAISSANCE IN LIBERIA,
WEST AFRICA

By M. S. Beiscoe

College of Medicine, Howard University,
Washington, D. C.

The Republic of Liberia lies approximately between
4° 22' to 8° 50' north latitude, and 7° 33' to 11° 32' longi-

tude west of Greenwich. It has one of the most humid
and rainiest climates of Africa. The rainy season begins
in April and terminates in November, the annual rainfall

being as much as 170 inches.

This paper is a report of an insect reconnaissance in

many localities in the hinterland and coastal areas of

Liberia. Collections were made throughout the year.

Accordingly, an overall picture of seasonal distribution

was obtained; this will be reported in a later paper.
In the following list families are arranged in accord

with recent phylogenetic studies. Among the Diptera
there are five new distributional records for Liberia and
four undescribed species. Definite localities are given
for all of the specimens.

Dipteea

Tipulidae

1. Trentepohlia exornata Bergr. Roberts Field; Har-
bel.

The collection also contains unidentified species of

ElepJiantomyia
,
Lecteria

,
Megistocera and Tipula col-

lected at Roberts Field and Harbel.

Bibionidae

Unidentified species of Plecia collected at Roberts Field

and Harbel.

Fungivoridae

Unidentified species of Cerotelion, Delopsis, Lycoria,

Neoempheria and Trichosia collected at Roberts Field

and Harbel.
246
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Tendipedidae

Unidentified species of Tendipes collected at Roberts
Field.

Heleidae

Unidentified species of Forcipomyia collected at Rob-
erts Field.

Psycliodidae

2. Brunettia albonotata (Brun.) Harbel.
3. Telmatoscopus albipunctatus (Will.) Roberts Field;

Harbel.

Culicidae

4. Anopheles funestus Giles. Roberts Field; Harbel;
Gbanga.

5. Anopheles gambicc Giles. Roberts Field; Harbel;
Owen’s Grove; Marshall; Kakata; Fisherman’s
Lake

;
Reputa

;
Salala

;
Cape Palmas

;
Grand Bassa.

6. Anopheles hancocki Edw. Roberts Field; Harbel;
Fisherman’s Lake.

7. Anopheles nili (Tlieob.) Roberts Field; Harbel.
8. Anopheles paludis Theob. New record for Liberia.

Roberts Field.

9. Aedes (Aedimorphus
) sp. very close to filis I. & M.

Roberts Field.

10. Aedes cegypti (L.) Roberts Field
;
Harbel

;
Kakata

;

Monrovia.
11. Aedes africanus (Theob.) Roberts Field; Kakata.
12. Aedes luteocephalus Newst. Roberts Field.

13. Aedes vittatus (Bigot). Roberts Field.

14. Culex annulirostris consimilis Newst. Roberts
Field

;
Harbel.

15. Culex bitceniorhynchus Giles. Roberts Field; Har-
bel.

16. Cidex guiarti Blanch. Roberts Field
;
Harbel.

17. Cidex moucheti Evans. Roberts Field; Harbel.
18. Cidex nebulosus Theob. Roberts Field; Harbel.
19. Culex tigripes Gr. & Ch. Roberts Field; Harbel.
20. Eretmapodites chrysogaster Graham. Roberts

Field; Harbel.
21. Mansonia africana (Theob.) Roberts Field; Harbel.
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22. Mansonia metallica (Tbeob.) Roberts Field.

23. Mansonia uniformis (Tbeob.) Roberts Field.

24. Megarhinus sp. probably brevipalpis conradti Griinb.

Roberts Field; Harbel.
Tbe collection also includes unidentified species of

Ficalbia (Miomyia ) collected at Roberts Field.

Tabanidse

25. Chrysops longicornis Macq. Roberts Field.

26. Tabanus besti var. arbucJdei Austen. Roberts Field;

Harbel.
27. Tabanus par Walk. New record for Liberia. Rob-

erts Field.

28. Tabanus hingsleyi Ricardo. Roberts Field; Harbel.
29. Tabanus postacutus Oldroyd. New record for Li-

beria. Roberts Field; Harbel.
30. Tabanus tceniola Palis, de B. Roberts Field.

31. Thaumastocera akwa Griinberg. New record for Li-

beria. Roberts Field.

32. Hcematopota furians Edw. New record for Liberia.

Roberts Field.

33. Hcematopota guineensis Bigot. Roberts Field.

Rbagionidae

Unidentified species of Suragina collected at Roberts
Field and Harbel.

Asilidae

Two new species, Laphria and Ommatius

,

collected at

Roberts Field.

Dorilaidae

Unidentified species of Dorilas collected at Roberts
Field and Harbel.

Syrpbidae

34. Baccha brevis Karscb. Roberts Field; Harbel.
35. Melanostoma annulipes Macq. var. mauritianum Big.

Roberts Field; Harbel.
36. Microdon brevicornis Loew. Roberts Field.

37. Microdon pwnctidatus Wied. Roberts Field.

38. Paragus borbonicus Macq. Roberts Field.
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39. Protylocera cesacus Walker. Roberts Field; Harbel;
Kakata.

40. Protylocera dibaphus Walker. Roberts Field; Har-
bel; Kakata.

41. Rhingia ccerulescens Loew. Roberts Field; Harbel;
Kakata.

The collection also contains unidentified species of

Tubifera and two new species, Eumerus near triangularis

Herve-Bazin, and Graptomyza, collected at Roberts Field.

Tephritidse

42. Ceratitis
(
Pardalaspis

) giffardi Bezzi. Roberts
Field; Harbel.

43. Ceratitis
(
Pardalaspis

)
punctata (Wiedmann).

Roberts Field; Harbel.
44. Ceratitis

(
TrirJiithrum

) fraterna Munro. Roberts
Field; Harbel.

45. Ceratitis (TrirJiithrum) nigerrima (Bezzi). Roberts
Field

;
Harbel.

46. Dac'us armatus F. Roberts Field; Harbel.
47. Dacus punctatifrons Karscli. Roberts Field

;
Harbel.

The collection also includes unidentified species of

RJiacocJilcena collected at Roberts Field.

Glossinidae

48. Glossina fusca Walker. Roberts Field; Reputa;
Kolobanu.

49. Glossina nigrofusca Walker. Roberts Field; Mem-
meta.

50. Glossina palpalis Rob.-Desv. Roberts Field; Kolo-
banu

;
Lengatown

;
Banga

;
Reputa

;
Mennneta

;

Kakata.

Hymenoptera

Chalcidoidea

Unidentified species of Brachymeria, Cleonymus
,
Phi-

lomides and Ptinobius collected at Roberts Field.

Braconidse

Unidentified species of Iphiaulax collected at Roberts
Field and Harbel.
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Icbneumonidae

51. Idechthis canescens (Grav.) Roberts Field
;
Harbel.

The collection also includes unidentified species of

Anomalon, Charops, Enicospilus, Melanichneumon, Pri-

stomerus, Xanthocampoplex
,
Xanthopimpla and Zalepto-

pygus collected at Roberts Field.

Tiphiidae

52. Tiphia pedestris Gerst. Roberts Field; Harbel.

Scoliidae

53. Campsomeris albicollis (Chr.) Roberts Field.

The collection also contains unidentified species of

Scolia collected at Harbel.

Mutillidae

54. Timulla cyparissa ( Sm.) Roberts Field.

The collection also includes unidentified species of

Odontomutilla collected at Roberts Field and Harbel.

Cbrysididae

55. Chrysis lyncea F. Roberts Field
;
Harbel

;
Marshall

;

Kakata; Reputa.

Formicidas

56. Dorylus
(
Dorylus

)
grihodoi Emery. Roberts Field;

Harbel; Monrovia; Salala.

57. Dorylus (Anomma) nigricans Illiger. Roberts
Field; Harbel; Monrovia.

58. (Ecophylla longinoda var. fusca Emery. Roberts
Field; Harbel; Kakata.

59. Paltothyreus tarsatus (F.) Roberts Field.

The collection also contains unidentified species of

Crematogaster collected at Roberts Field and Harbel.

Pompilidae

60. Cyphononyx croceicornis (Er.) Harbel.
61. Paracyphononyx zonatus (in.) Roberts Field.

62. Pseudagenia personata Grib. Roberts Field.

The collection also contains unidentified species of

Anoplius collected at Roberts Field.
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Vespidae

63. Polistes marginalis var. omatus Lep. Roberts Field.

64. Polybioides tabida (F.) Roberts Field.

65. Ropalidia cincta (Lep.) Roberts Field.

66. Belonogaster junceus (F.) Roberts Field.

67. Rygchium marginellum (F.) Roberts Field; Harbel.

68. Rygchium albonigrum (J. Bequaert). Roberts
Field; Harbel.

69. Rygchium synagroides (Sauss.) Harbel.

70. Rygchium ventrale (Sauss.) Harbel.

71. Synagris calida (L.) Harbel.

72. Synagris cornuta (L.) Roberts Field; Harbel; Mar-
shall.

73. Synagris spiniventris (111.) Roberts Field; Harbel.

Sphecidae

74. Chalybion fuscipennis (Sm.) Roberts Field; Mar-
shall.

75. Chlorion xanthoceros (111.) Roberts Field; Harbel;
Marshall.

76. Motes crcesus (Sm.) Roberts Field.

77. Sceliphron spirifex (L.) Roberts Field; Harbel;
Marshall; Kakata; Salala.

78. Sphex, near indutus (Kohl). Roberts Field
;
Harbel

;

Marshall.
The collection also includes unidentified species of Cer-

ceris, Dasyproctus, Hoplisoides, Trypoxylon and Bernbix
collected at Roberts Field. The last named specimen was
also found at Kakata, Reputa and Salala.

Apidae

79. Trigona erythra Schlett. Tototown; Salala.

80. Trigona erythra togcensis Stad. Tototown; Salala.

81. Trigona
(
Dactylurina

)
standingeri Grib. Roberts

Field; Harbel.
82. Anthophora cincta F. Roberts Field; Harbel.
83. Mesotrichia albiceps

(
F.) Reputa

;
Salala.

84. Mesotrichia gabonica Vacli. Roberts Field; Harbel.
85. Mesotrichia imitator nigriceps Friese. Roberts

Field.
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86. Mesotricliia modesta (Smith). Roberts Field; Har-
bel.

87. Mesotricliia prceusta (Smith). Roberts Field.

88. Mesotricliia torrida (Westw.) Roberts Field; Har-
bel.

89. Pasites nigerrima Fr. Roberts Field.

90. Euaspis ahdominalis (F.) Roberts Field; Harbel.
91. Gronoceras prcetexta (Vacb.) Roberts Field; Har-

bel; Marshall.
92. Megachile crocutella Ckll. Roberts Field.

93. Megachile rufipes (F.) Harbel; Reputa.

94. Pachyanthidium xanthostomum Ckll. Roberts Field.

The collection also contains unidentified species of

Xylocopa
,
Crocisca and Halidas collected at Roberts

Field and Harbel.

CoLEOPTEEA

Carabidae

Unidentified species of Anisodadylus, Craspedophorus

,

Ochyropus, Orthogonus and Plieropsophus collected at

Roberts Field.

Hydrophilidae

Unidentified species of Sternolophus collected at Rob-
erts Field.

Stapbylinidae

Unidentified species of Pcederus collected at Roberts
Field.

Histeridae

Unidentified species of Hister collected at Roberts
Field and Harbel.

Lycidae

95. Lycus latissimus (L.) Roberts Field.

96. Lycus sinuatus Halin. or semiamplexus Murray.
Roberts Field.

The collection also includes unidentified species of

Speckia collected at Roberts Field.

Meloidae

Unidentified species of Zonabris and Zonitis collected

at Roberts Field and Epicauta found at Reputa.
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Coccinellidae

97. Cheilomenes axillaris Ws. Roberts Field; Harbel.

98. Chilocorus schicedtei Muls. Roberts Field; Harbel.

99. Epilachna assimilis Muls. Roberts Field; Harbel.

Tenebrionidae

100. Odontopus cupreus F. Roberts Field.

The collection also contains unidentified species of

Eupezus, Opatrinus and Prioscelis collected at Roberts
Field and Harbel.

Lagriidae

Unidentified species of Lagria collected at Roberts
Field.

Scarabaeidae

101. Odoretus luteipes Cast, teste Ohaus. Roberts
Field

;
Harbel.

102. Anomala discordabilis Dohrn. Roberts Field.

103. Anomala imarginata Ohs. Roberts Field.

104. Archon centaurus (F.) Roberts Field; Harbel.
105. Diplognatha gagates (Forst.) Harbel.
106. Heteroligus meles Bilb. Roberts Field.

107. Incala lineola Westw. Roberts Field.

108. Oryctes monocerus 01. Roberts Field; Harbel.
109. Pachnoda marginata Drury. Roberts Field; Har-

bel.

110. Pachnoda tridentata (F.) Roberts Field; Harbel.
The collection also includes unidentified species of Apo-

gonia, Eulepida and Trochalus collected at Roberts Field
and Harbel.

Lucanidae

Unidentified species of Prosopocoilus collected at Rob-
erts Field.

Cerambycidae

111. Acanthophorus
(
Tithoes

)
palini Hope. Owen’s

Grove.
112. Monochamus ruspator (F.) Owen’s Grove.
113. Sternotomus regalis (F.) Roberts Field.
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The collection also contains unidentified species of

Callichroma and Euporus collected at Roberts Field.

Chrysomelidae

114. Callispa sp. near nigripes Baly. Roberts Field.

115. Cryptocephalus sp. perhaps dregei Suffr. Roberts
Field.

116. Galerucella geniculata Harold. Roberts Field.

The collection also includes unidentified species of

Aspidomorpha, Hispa and Monolepta collected at

Roberts Field and Harbel.

Anthribidae

117. Gynandrocerus antennalis Lac. Harbel.
118. Polycorynus sp. probably compressicornis F. Rob-

erts Field.

The collection also includes unidentified species of

Phlcetrogus collected at Roberts Field.

Curculionidae

119. Rhynchophorus phoeniciensis F. Roberts Field;

Harbel.
120. Sipalinus guineensis (F.) Roberts Field.

121. Temnoschoita quadripustulata (F.) Roberts Field.

The collection also contains unidentified species of

Lixus, Mechistocerus and Protocylas collected at Roberts
Field.

Orthoptera

Blattidae

122. Leucophcea grandis (Sauss.) Roberts Field.

123. Periplaneta australasice (F.) Roberts Field; Har-
bel.

Gryllidae

124. Gryllotalpa africana Beauv. Roberts Field; Har-
bel.

Dermaptera

Forficulidae

125. Diaperasticus erythrocephalus (Oliv.) Roberts
Field; Harbel.
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Labiduridae

Unidentified species of Eurollia collected at Roberts
Field.

ISOPTERA

Termitidae

126. Macrotermes bellicosus (Smeathman). Roberts
Field

;
Kakata

;
Salala

;
Reputa

;
Harbel.

Siphonaptera

Pulicidae

127. Ctenocephalides canis (Curtis). Roberts Field;

Kakata; Harbel; Monrovia.

Neuroptera

Myrmeleonidae

128. Palpares manicatus Rambur. Roberts Field
;
Har-

bel.

SUMMARY TABLE
Orders Families Genera Species

Deter-
mined

Undeter-
mined

Diptera .... 14* 43 71 50 21
Hymenoptera .. 12 55 69 44 25
Coleoptera 15 55 56 27 29
Oithoptera 2 3 3 3 0

Dermaptera 2 2 2 1 1

Isoptera 1 1 1 1 0

Siphonaptera . 1 1 1 1 0

Neuroptera 1 1 1 1 0

8 48 161 204 128 76

* The following families were not listed because of undetermined speci-

mens: Empididae, Therevidae, Dolichopodidae, Otitidae, Piophilidae, PhoridaB,

Milicliiidae, Pyrgotidae, Stratiomyidae, Drosophilidae and Diopsidae.
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A NEW GENUS AND SPECIES OF DAMSELFLY
FROM SOUTHERN HAITI (ODONATA)*

By Kenneth A. Christiansen

Cambridge, Mass.

The new species herein described was collected by Dr.
Marston Bates in September, 1934, at an altitude of 4,000
feet in the Laselle Mountains of Southern Haiti. It rep-

resents a strikingly new addition to the Neotropical
fauna. Every external characteristic appears to point
toward a relationship with the family Synlestidae, and
the penes have a remarkable resemblance to the penes of

the African genus Chlorolestes

;

however, until the nymph
has been uncovered, any family classification must re-

main a tentative one. Both Tillyard 1 and Lieftinck2 have
shown that the final court of appeal as to members of this

family is the nymph. If we place this genus in the Syn-
lestidse, using Tillyard ’s divisions (op. cit .), it runs out to

the subfamily Synlestinse. This would bring the genus
between the African Chlorolestes and the Australian Syn-
lestes. The evidence of the penes and the venation seems
to bear this out. If this genus is, as it appears to be,

closest to Chlorolestes, this would mark another appear-
ance of a new genus in the Neotropics whose closest ally

is an African genus. 3 In both genera the types were cap-

tured at high altitudes.

Phylolestes, new genus

Wings long and narrow, about seven times as long as

wide. Petiolation ends well before the level of the quad-
rangle in both wings. In the fore wings Ac4

is well distad

of the level of petiolation and is opposite the midpoint
between the two antenodals. In the hind wings Ac is

* Published with a grant from the Museum of Comparative Zoology at

Harvard College.

1 Tillyard & Fraser, Aust. Zool. 9(2), pp. 15-30, Nov. 1938.
2 Lieftinck, Treubia 17, pp. 45-61, March 1939.
s Needham, J. G., Amer. Mus. Novitat. No. 1081, July 17, 1940.
4 Venational terms used in this paper are those of Tillyard and Fraser

{op. cit.) except that Discoidal cell of Tillyard = Quadrangle.

256
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slightly distacl of the level of petiolation and is closer to

the second antenodal than to the first; second antenodal
on a level with the arculus

;
quadrangle strongly acute

with the proximal side as long as, or longer than, anterior

side; subquadrangie separated from the wing margin
with this separation more marked in the fore wing

;
anal

bridge arises distally directly from the distal angle of

the quadrangle in the hind wings, and originates slightly

below the quadrangle in the fore wings
;
vein Cu P swings

up sharply on leaving the quadrangle; R4 plus 5 arises

closer to the subnodus than to the arculus, and more than
one cell before the subnodus

;
nodus located J of the dis-

Fig. 1. Left fore (A) and hind (B) wings of Phylolestes ethelce n. g. and
n. sp.

?
holotype. X 2.5.

tance from the base to the distal end of the wing; XR3
arises at subnodus

;
IR2 is deflected strongly toward the

stigma; at least one true 5 sector between IR2 and R3,
rising proximad to the level of the stigma; no oblique
crossvein between R3 and IR3. Superior male abdomi-
nal appendages forcipate, inferiors rudimentary and
plate-like. Penis typically Synlestine, lacking a terminal
lobe and possessing a visible median spine.

The genus Phylolestes is very close in the shape of the

penes to the African genus Chlorolestes

;

however, it may
easily be separated from this genus by the venation and
the shape of the inferior abdominal appendages. In

5 For the purposes of this paper a ‘ 1 true ’ ’ sector is one which is straight
for at least live cells length.
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Chlorolestes the anal bridge originates distally well down
the vein descending from the quadrangle in both wings,
and joins the wing margin well before reaching Ac; Ac
is opposite, slightly distad, or slightly proximad of, the

level of the first antenodal; the wings are petiolated to,

or nearly to, the level of the quadrangle
;
and the inferior

abdominal appendages have a heavily sclerotized spini-

form area. In Phylolestes the anal bridge starts at, or
very close to, the distal angle of the quadrangle and runs
into Ac before reaching the wing margin

;
Ac is opposite

the midpoint between the first and second antenodals or
closer to the second antenodal

;
the wings are clearly not

petiolated to the level of the arculus; and the inferior

abdominal appendages lack any heavily sclerotized area.

The distal origin of the anal bridge is similar to a con-

dition found in the Australian genus Synlestes, while the

condition of Ac resembles that of the Oriental Mega-
lestes; but a separation of these three genera may easily

be seen by an examination of the penes and a comparison
of the venation.

Genotype.

—

Phylolestes ethelce.

Phylolestes ethelae, new species

Synlestine in appearance with moderately slender

body
;
coloration metallic green, bronze and black.

Male.

—

Fore wing 38 mm.
;
hind wing 36 mm. Head

(across eyes) 7 mm. Thorax plus prothorax6 9.5 mm.
Abdomen, including the abdominal appendages, 56 mm.
Greatest diameter abdominal segment 2 (excluding ap-

pendages) 2 mm., of segment 6, 1 mm., and of segment 9,

1.8 mm. Abdominal appendages 2 mm. long. Hind
femur 6 mm., hind tibia 6 mm., mesothoracic femur 4.5

mm., mesothoracic tibia 5 mm., prothoracic femur 4 mm.,
prothoracic tibia 5 mm.
Head.—Labium obscure yellow, darker at its forward

edge and cleft for more than § its entire length. Labrum
shiny black. Genae and postgenae yellow. Anteclypeus
dull yellow, postclypeus metallic green. Frons and ver-

e Measurements for thorax plus prothorax taken at greatest length from
base of head to abdominal segment 1.
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tex metallic green. Ocelli black. Occiput bronzy. Eyes
(in dried specimens) brown. Basal segment of antennae

with pale ring around distal half, remainder of antennae

black. Rear of head black with metallic green reflections.

Prothorax .—Anterior lobe dull brown edged with yel-

low. Lateral lobes dull yellow along inferior edges.

Remainder of lateral lobes and the middle lobe dull

bronze. Posterior lobe ridged and slightly curved along
posterior margin. Posterior margin with a central

roughly lunate depressed area. Color of posterior lobe

dull bronze. Mesostigmal laminae terminate on both
sides at the anterior end of the humeral suture in a low
barely acute angled lobe.

Thorax .—Mesepisternum black with metallic green re-

flections, an indistinct brown stripe originating at the

Fig. 2. A-D, Phylolestes etheloe n. g. and n. sp., (A) area of quadrangle in

left fore wing of holotype; (B) right genital valve of allotype in side view;
(C) penis of holotype in side view; (D) left superior abdominal appendage of
holotype in dorsal view. E, Chlorolestes fasciata Burmeister, area of quad-
rangle in left fore wing. F, Megalestes major Selys, area of quadrangle
in left fore wing. All figures enlarged.

humeral suture above and curving inward and down to

the collar. A narrow yellow stripe along the humeral
suture running from the mesinfraepisternum almost to the
wing bases. Mesepimeron with small triangular yellow
spot inferiorly tangent with mesepisternal yellow stripe.

Remainder of mesepimeron brown with metallic green
reflections rearward with the brown narrowing inferiorly.

Metepisternum with a yellow hairline along 1st lateral

suture bordered by brown. A yellow stripe extends
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along the second lateral suture. The remainder of the

thorax is dull brown fading to yellow posteriorly. Ante-
alar sinus black.

Wings .—Postnodals in fore wing 18-!, 7 hind wings
16-16; R3 arises five and one-lialf crossveins distad of

subnodus in fore wing and four to four and one-half in

the hind wings. Stigma somewhat trapezoidal and three
times as long as broad

;
proximal vein strongly angulate.

The stigma covers two cells with brace vein slightly dis-

tad of the proximal end of the stigma.
Legs .—Coxae yellow, femora and tibiae light brown

darkening towards the joints. Tarsi and claws black.

Claws with a definite basal tooth. Spines short and stout

on the femora
;
a little longer than the intervening spaces

on the base of the tibia, decreasing in length toward the

tarsi.

Abdomen .—The dorsum of segment one yellow basally,

the remainder of the dorsum black with metallic green
reflections, decreasing posteriorly. Ventrum obscure
yellow. Anterior genital hamules roughly rhomboidal,
yellow with black posterior edges. Superior abdominal
appendages black, forcipate and simple, without any
prominent spines or teeth. Inferiors rudimentary, con-

sisting of small semicircular plates, dark brown in color.

Female.

—

Length of fore wing 41 mm., hind wing 39
mm.

;
abdomen 46 mm. long and somewhat stouter than

that of the male. Other measurements as in holotype.

Head .—As in holotype.

Prothorax .—Similar to the holotype except that the

middle lobe is irregularly edged with black and the lateral

lobes are interiorly pruinose.

Thorax, ante-alar sinus, and mesostigmal laminae as in

holotype.

Wings .—Similar to holotype except as follows : stigma
covers three cells in the fore wing and is not so strongly

trapezoidal, with the proximal vein being more nearly

parallel to the distal vein. Brace vein is in line with the

proximal bordering vein. Stigma three times as long as

7 Eight fore wing of holotype is missing.
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broad. Postnodal crossveins: fore wings, 19-18; bind
wings, 15-15.

Abdomen .—Brown with metallic green reflections,

blackening towards the terminal segments. Genital
valves deeply serrate with the serrations recurved and in-

creasing in size posteriorly. Ovipositor small and com-
pletely hidden by the valves.

Holotype male, allotype female, 1 broken teneral male
and 1 female paratypes, vicinity of La Visite, Laselle

Mts., Haiti, 4,000 ft. (Marston Bates). Museum of Com-
parative Zoology, No. 27733.

Not included in the type series is another male from
the neighboring La Hotte range of Southern Haiti. This
specimen has several differences from the Laselle speci-

mens
;
however, the penis of the La Hotte specimen was

badly damaged and in the portions remaining no differ-

ences were detected between it and the holotype. The
observed variance between the other features is as fol-

lows :

Holotype

Length—69 mm.
Pore wing 33 mm. long
Hind wing 38 mm. long.

Postnodal

Fore wing 18-1

Hind wing 16-16

La Hotte male

Length—58 mm.
Fore wing 36 mm. long
Hind wing 34 mm. long.

rossveins

Fore wing 19-18

Hind wing 14-14

The thoracic and abdominal markings are similar, but
the metallic green is more pronounced in the La Hotte
specimen, and the brown colors on the thorax of the holo-

type become metallic bronze on the La Hotte male. The
abdominal appendages are similar except for a small
knob on the dorso-interior surface which appears only
in the La Hotte specimen.
The poor condition of the La Hotte specimen and the

small amount of available material make it impossible to

say whether this La Hotte male represents another spe-

cies of the new genus or only the normal variation for a
species living in highly isolated areas.
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I wish to extend my sincere thanks to Dr. Bequaert,
Curator of Insects at the Harvard Museum of Compara-
tive Zoology, for allowing me to study the material and
for the aid which he furnished me during my study. I

also wish to thank Mrs. Leonora K. Gloyd who read this

paper and gave me many helpful suggestions about it.

Note on the Type Specimen of Bagous sellatus Le-
conte

(
CoLEOPTEPtA : CuRCULioNiDAs).

—

Leconte’s descrip-

tion of Bagous sellatus (Rhyne., p. 184) mentions that the

elytra have “the striae deep, interspaces convex, first,

third, and fifth more elevated, the last terminating in a
large conical tuberosity, which is surrounded by a black
cloud.’ ’ Blatchley (Rhyne. N. E. Am., p. 236) rede-

scribes the species and states, “sides and tips of elytra

ash-gray, leaving a large, elongate triangular space
black. ’ ’

In 1942, when examining the type for Prof. Tanner,
the present author subjected the specimen to degreasing
in order to see the structural characters more easily. At
this time the black cloud or spot disappeared, indicating

that it had been merely an oil spot. It had been so sym-
metrical that it had misled both discriminating students.

The description stands on the basis of structural char-

acters, the specimen now being entirely ash-gray. Any
further specimens placed in this species because of pos-

sessing a black spot will undoubtedly turn out to be of

another species.—Floyd G. WepvNer, Biological Labora-
tories, Harvard University.



A NEW STICTOPONERA, WITH NOTES ON
THE GENUS (HYMENOPTERA : FORMICIDiE)

By William L. Brown, Jr.

Biological Laboratories, Harvard University

Among ants collected in Western China during the

years 1944 and 1945, I have two specimens of a new Stic-

toponera collected on a high, sharp ridge near Chao Rung
Mountain and about one and one-half days’ travel afoot

west of Kuanhsien, Szechuan Province, China. The ele-

vation was between 5000 and 7500 feet, probably closer to

the higher altitude, in the zone of dense bamboo growth.
The ants were taken together in the thin bamboo humus
at the ridge summit. They moved very slowly, and re-

sembled our species of Proceratium in their sluggish loco-

motion and in feigning death at the approach of danger.

Stictoponera panda new species

Holotype ivorker. Size, excluding mandibles, 5.2 mm.
Length of thorax, Weber’s measurement, 1.8 mm. Closely

related to taivanensis Wheeler in possessing a high
petiolar node with steep anterior and posterior faces.

It differs from taivanensis mainly in its larger size,

broader head (cephalic index, or greatest breadth of head
expressed as a percentage of greatest length, mandibles
excluded, is 93) and its different sculpture and color.

The posterior corners of the head are also a little more
acute. The eyes small, like those of taivanensis, with 6

to 8 ommatidia in the greatest diameter, placed near the

middle of the sides of the head.
The frontal carinae are slightly farther apart, and the

longitudinal costulae arising between them and continuing
back across the vertex are finer and more numerous (four
distinct costulae in taivanensis, at least twice that many in

pancla, the more laterally placed costulae with scattered
shallow pits separating them) . Clypeus very finely longi-

tudinally striate, its median groove shallow and not
bounded by definite carinae laterally, somewhat shining.

The declivity of the epinotum much less distinctly mar-
gined, the epinotal teeth obsolete, cross-rugae on the face
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of the declivity much reduced and less distinct. For the
rest, the sculpture is quite similar to that of taivanensis

,

but throughout lower and less distinct, especially of the
dorsum of the thorax and first gastric segment.

Pilosity slightly shorter, more delicate and more abun-
dant than in taivanensis. Color deep reddish ferrugine-
ous, the node of the petiole slightly infuscated, antennae
and mandibles lighter, legs still lighter and more yel-

lowish.

Holotype worker.—Taken near Chao Kung Mountain,
west of Kuanhsien, Szechuan Province, China, Sept. 4,

1945. (W. L. Brown, Jr.) Type to be deposited in the

Museum of Comparative Zoology.
Paratype worker.—One specimen. Total length ex-

cluding mandibles, 4.8 mm. Cephalic index, 92. Length
of thorax, Weber’s measurement, 1.7 mm. Otherwise
quite similiar. This specimen collected with the holotype
to be deposited in the U. S. National Museum.

This species is presumably different from hinghami
Forel, of which I have not seen specimens, in the size of

the eyes, in sculpture, and in the shape of the petiole.

Binghami is from Lower Burma, taivanensis from
Formosa.

Stictoponera menadensis subsp. minor Forel

This form has been listed as a variety of subsp. bicolor

Emery, from which it differs so markedly in color, if the

specimen from Dong Mo, Indo-China is any criterion, that

it should be regarded at the very least as of subspecific

rank. This specimen, collected by Silvestri and now in

the Wheeler Collection at the Museum of Comparative
Zoology, is similar to bicolor in size and sculpture, but
is a very light tannish-yellow in color, the gaster very
slightly darker. The first funicular joint is more slender

than in the Wheeler Collection specimens of menadensis
Mayr or its subsp. bicolor.

Another series of workers from Borneo in the Wheeler
collection are large for Stictoponera, ferrugineous red,

and have the second gastric segment strongly costate.

The genus is in such confusion that I am afraid of de-

scribing them as new without reliable examples of costata

Emery, to which they are probably most closely related.



THE HABITAT OF H3NIGMATIAS (DIPTERA:
PHORIDyE)

By C. T. Beues

Biological Laboratories, Harvard University

The sexes of tlie interesting genus 2Enigmatias like those

of many Phoridae are extremely dissimilar owing to the

apterous condition and otherwise profoundly modified
and degenerate form of the female. Three species,

known from the winged male have been found in North
America. The female of one of these is known, defi-

nitely associated with the male from a pair taken in

copula by Mallocli and described by him as JEnigmatias
flavofemorata. Mallocli ’s types were from Illinois, col-

lected “on a sandy bank along the Illinois Central Rail-

road between White Heath and the Sangamon River.”
As the genus is known definitely to be myrmecophilous,
at least in Europe, the specimens taken by Mallocli were
quite probably from the nest of some ant in the vicinity.

Previous to this a single female was taken in Arizona
by Coquillett and described by him as 2E. schwarzii.

Of this he says ‘ 4

it occurred on low vegetation in a local-

ity where no ant nests could be found.”
During the summer of 1945, the present writer col-

lected a large number of miscellaneous insects on sheets

of “tanglefoot” fly-paper in northwestern Massachusetts
while making a census of insects to determine the effect

of DDT on the insect fauna of woodlands. Among the

more than 300,000 specimens obtained (of which some
51% were Phoridae) was a single female of JEnigmatias
from Petersham, August 4. This, which is apparently
the third female to be reported from North America, was
trapped on the trunk of a tree several feet above the

ground. From this, and from the experience of both
Coquillett and Mallocli it is apparent that these tiny

wingless JEnigmatias wander freely from the ant nests

where they are domiciled, perhaps following foraging
ants. This specimen is not sufficiently well preserved
to determine whether it is 2E. -flavofemorata,

or more
probably, JE. eurynota Brues known from a male col-

lected in 1910 by Mrs. Brues at Forest Hills, Massachu-
setts.
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SOME CHARACTERS IN THE PERLIDNE*

By Nathan Banks
Holliston, Mass.

Many years ago when I started to classify our Perlidae

I neglected to study the head, antennae, and legs. In re-

cent years others have emphasized the importance of

genitalia and nymphal structure. Species are physiolog-
ical units, genera are structural units. Reproduction is

one of the most important physiological processes, so that

the structure of the genital parts is of great value in

species. These vary from species to species so that only
in a general way can they be used for genera. If the

genus is to be something different from the species, it

must rest on characters which are not commonly used for

species. Species reflect adaptation to environment, the

recent and temporary life. Genera should rest on long-

inherited structures, of little or no use to the adult, but
which reflect heredity; characters common to several

species.

The wings of Pteronarcys and Isoperla have many dif-

ferences, but for each genus the wing is efficient
;
the great

number of crossveins in the former genus is not neces-

sary, they represent inheritance, not use, and so become
of value in the classification of genera or higher groups.

Of the several structures that I have observed, the anal

lobe of the fore wings 1 and a vein (anal brace), arising

from the under side of the anal cell, and crossing the anal

lobe seem to me to represent the course of specialization.

In Pteronarcys the anal lobe is very large and the anal

brace (vein that crosses it) complete and strong. In

* Published with a grant from the Museum of Comparative Zoology at

Harvard College.

1 This anal lobe is rarely shown in figures of wings. Figure I in Needham
and Claassen shows the anal area of fore wing but does not indicate the line

of fold which separates the anal lobe from the rest of the wing. Many
figures indicate the anal brace but often only partially or incorrectly. In
the Selys part one, Klapalek on page 6 shows line of fold, in part 2, page 9,

he shows the anal brace. N. & C. on plates 13 and 16 show the anal brace
in Perla and Acroneuria.
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Figures 1 to 8 I have indicated the gradual modification

until it vanishes in Peltoperla. In Pteronarcys the anal
brace extends obliquely backward (recurrent). Other
general with an oblique recurrent anal brace are Acro-
neuria

,
Togoperla, Banksiana, Neoperla, Perlesta, Ptero-

narcella
,
Harrisiola,2 Perlinella.

In Isogenus the anal brace arises closer to the base of

the anal cell and extends transversely to the margin;
other genera in this group are Perlodes, Clioperla, Hy-
droperla. Those in which the anal lobe is very small and
folded under and the brace vestigial are Isoperla

,
Para-

perla
,
Diploperla, some species placed in Clioperla (I am

not sure of genotype). In Atoperla there is a very short

basal part of anal brace arising before base of anal cell,

often difficult to determine. In many cases the outer part
of anal brace is weaker than basal part. In some species

of Isoperla the lobe and brace are very small and weak
or absent, in few distinct. In five genera the lobe and
anal brace are absent: Peltoperla, Alloperla, Chloroperla,
Kathroperla, and Hastaperla. In Perlesta

,

and some-
times other forms, the anal brace is bent at the line of

fold.

Antennae.

The antennae in Perlidae are rarely mentioned except to

note the color. Walker, in the descriptions of two species

( decolorata and decisa) says antennae “very minutely
pubescent” and “brown, minutely pubescent.”
The antennae of Pteronarcys and Acroneuria have

joints near the base very short and broad, some, at least

immovable; in Togoperla immarginata it is similar. In
Perlodes the joints near base are usually longer, but still

broader than long; also in Isogenus and Hydroperla. In
many of the species placed by Needham and Claassen in

Perla and Clioperla the third joint is plainly longer than
the fourth, the latter and several following joints being
much broader than long. In this type of antennae the

joints are not narrowed at base until much further out

2 Harrisiola (type Perla flavescens Walsh). I use this name for the spe-

cies (except type) that were put by Klapalek in Neophasganophora ; the

type species being a Perla.
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where the joints are much longer than broad. In Ptero-
narcella the joints become longer than broad much sooner.

In all of these the hairs on the antennae are very small
and fine, well described as k ‘ minutely pubescent. ’

’ Often
they are erect, but in some slope toward tip of joint.

In Togoperla the hairs, though longer, are closely ap-

pressed; in Perlinella, though short, are also appressed.
In the genotype of Isoperla ( bilineata

)

the joints near
base are as long as broad, the hairs are very short, but
near the tip or beyond the middle is a longer erect hair,

which I shall call a sense hair. In other species of Iso-

perla it is the same, but a few (ehria) that have some-
times been placed in Isoperla do not have these sense-

hairs, or at least not well-developed. In Alloperla
y in

Perlesta, it is the same as Isoperla. In Neoperla the

hairs are longer but the sense-hairs are very prominent,
also Diploperla, Paraperla, and Kathroperla, as well as

Chloroperla and Hastaperla have them more or less

distinct.

In Isogenus and Perlodes there are no sense-hairs or

else so small as to be unnoticed, in Hydroperla some spe-

cies show very tiny erect hairs toward the tip of the joint,

but in others they are very small or absent, in some
Diploperla they are also short, but usually distinct and
near tip of joint, in Clioperla (

similis
,
slossonce

)
they

are readily seen. In some Acroneuria
(
xanthenes

,
Cali-

fornia) the sense-hairs are fairly distinct, beyond the

short joints, in others they are obscure or absent. In the

Perlincc distinct, but not as prominent as in Neoperla.

Head.

In shape the head ranges from twice as broad as long

(.Peltoperla ) to twice as long as broad (
Paraperla

)

;
and

behind the eyes the head may extend more than twice the

diameter of the eye (Kathroperla ) or there may be

scarcely any space at all (some Hydroperla)

.

The head may be considered as of three areas : occipital

area, the part behind eyes and ocelli
;
the interocular area,

and the face or area in front of anterior ocellus. The
occipital area is often very short in middle, where it is
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separated from the interocular area by a curved line or

groove, the occipital line, the ends of which curve for-

ward. Just behind the eyes the head usually narrows
toward the pronotum, but in a few forms

(
Perlodes

,

Atoperla

)

the side at first bulges outward before it starts

to narrow. In the middle there is frequently a line or

groove from the occipital line to the rear of head; this

median groove is present in Perlodes
,
Isogenus, Clioperla,

some Isoperla, also in P. nona and ohscura. It is short

or hidden in Perla ( Togoperla ), Acroneuria, Harrisiola,

Perlinella, Perlesta, Atoperla, Alloperla, but is present
in P. luctuosa, P. modesta and P. phalerata. It is present
in some very small species as P. ehria. In Hydroperla
it is not present, at least in sight, but sometimes a small

groove on the hidden part of head or as a very fine line.

The occipital line is usually quite distinct in the primi-

tive forms
;
in the more specialized it may show behind

the hind ocelli, or be entirely obliterated. In Perlodes it

slopes each side and ends in front of eyes
;
in Perliphanes

it slopes less and runs into lower part of eye
;
in Perla

and Acroneuria it slopes each side just outside of boss

and is stopped by a ridge. In Calliperla it slopes each
side a little concavely to a point near eye where it con-

nects with a line sloping below inwardly, the outer part
of the M-mark. In Harrisiola and Atoperla it makes a
full semicircle, the ends running into the boss; in P.

modestus it makes a broader curve, also ending in the

boss each side, but not a full semicircle. In Isogenus it

is lower and broad, stopping near boss. In Perlinella the

sides disappear a little beyond boss. In Perlesta it con-

nects top of ocelli, beyond vestigial. In Isoperla it some-
times shows sloping from behind the hind ocelli toward
the eye, but more often it is not visible.

The interocular area has the three (or two) ocelli.

They form a triangle as long or longer than broad in

Perla, Acroneuria, Harrisiola, and some Perlodes

;

in Iso-

genus, Pictetia, many Clioperla and Isoperla the triangle

is broader than long or at least as broad.
The hind ocelli are usually situated at about the middle

of the eye-space
;
in Perlinella and Kathroperla a little
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behind eyes, in Alloperla further back than usual, and
sometimes behind the eyes. In Isogenus, Hydroperla,
Clioperla and some related species the hind ocelli look
more or less laterally from the head of a broad groove,
there being a ridge on their inner edge as high as the

ocelli; in Isoperla the hind ocelli look more upward; in

Acroneuria, Alloperla, Harrisiola the hind ocelli project

above the surface of the head. The distance of the hind
ocelli from the eyes is, at most, only a character of species.

In nearly all Perlids there is a small swollen spot a little

in front of each hind ocellus, and often further out. This
is the lateral tubercle or boss. It is more or less char-

acteristic in shape and position for each species. Some-
times hardly further than the diameter of the ocellus,

again it may be five to ten times as far away. In a few
cases it is circular, but usually longer than the ocellus,

and one end may be enlarged, or narrowed at outer end.

In front of the anterior ocellus is the face.

There is usually a transverse groove or a depressed
spot in front of the anterior ocellus. In front of this

there is on each side a smooth area, or raised area, usually

elongate and sloping outward; frequently they are pyri-

form. These are the middle part of what Needham calls

the M-mark; however it is better called the V-mark, since

the outer sides are faint or absent in most species. Some-
times the two are joined together above in a broad curve.

They never reach the front margin of head, and near each
lateral corner may be a dark rounded spot. The shape
and divergence of the V-mark are very good characters

for species and species-groups. But sometimes widely
separated genera may have the V-mark of very similar

shape. I have figured a number of these, and I think they

should be considered in descriptive work.
In some species the head is without marks, or only dark

around the ocelli, but in many there is a pattern of dark
marks, which has long been recognized of specific value.

There is, of course, variation in the development of a pat-

tern. When the same pattern occurs in two or more spe-

cies, there are differences in structure
;
often in shape of

the ocellar triangle or on the lower face.
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The head of Perlodes

,

when viewed from above, shows
the side behind each eye somewhat swollen before it be-

gins to slope inward. Behind the eye of Isogenus the

side is, at first straight, then slopes inward
;
in Hydroperla

it is less distinct, since the head is shorter behind the eyes,

but in ebria and gravitansCt) the side is plainly promi-
nent before sloping. The last two species, when viewed
from below, show a somewhat globose area behind the

eye. In many species the side behind eye is convex, but

it begins to slope at the eye. Perlinella and Calliperla

show the side somewhat swollen before the slope.

Femora.

The femora have on their lower edge a row of short,

fine hairs or the hairs may have above them a row of

stouter bristles, or the hairs may be more numerous and
spreading up on the lower part of the femur, and with
bristles interspersed or in a row. Those with the row
of short fine hairs are the genera Perlodes (and subgen-
era), Isogenus, Hydroperla, Clioperla and Isoperla, the

other genera have bristles besides the hairs. In the

Perla and Chloroperla sections there are always bristles

on the femora, either in a row or among the hairs.

In shape the femora may be very long and slender, with
nearly parallel sides, but in many of the genera with
bristles among the hairs (Perlesta, Neoperla, Calliper-

linae) the femora are shorter, broader, and the upper edge
convex.

Wings.

Needham and Claassen in the table to species of Perla
use the position of the cubito-anal cross-vein to divide
the genus in two sections, one in which this cross-vein is

placed its length beyond the end of anal cell, and the other
where the cross-vein is at end of cell or only a trifle be-

yond. In general it would be better to divide whether
the cross-vein is at or before end of anal cell, or plainly

beyond. The amount beyond varies a bit in some species.

It is plainly beyond in Isogenus, Hydroperla, Perlodes,
Perlinella. In Pteronarcys this vein is much beyond end
of cell, so we may consider this a primitive character.
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However in Isoperla both ways occur commonly, even
sometimes in the same specimen.
One point in venation is very interesting, it is the fork-

ing of the cubital vein in fore wings
;
in all but two sub-

families the cubitus forks in such a way that the anterior
branch diverges at least a little, but plainly, from the

main stem while the lower branch either runs out nearly
as a continuation of the stem or also diverges from the

stem, so if stem were continued it would divide the fork.

In two subfamilies, the Isoperlinae and the Chloroperlinse

the upper branch runs out as a continuation of the stem
and the lower branch definitely diverges from the stem.

These two subfamilies, although having much general
resemblance, differ so much in details of structure that

this similarity in forking of cubitus may be the result of

similar needs for strengthening the flight structure.

In the primitive forms there are more costal cross-

veins, and more branches to the radial sector than in more
specialized forms, but the result is not constant, but highly

variable. One point is of interest, the origin of the radial

sector is usually a little beyond the end of the first anal

vein, if one moves further out so does the other, Perlinella

having both points further out than in Perlesta. How-
ever in Perla immarginata, in Perlinella, sometimes in

Acroneuria the radial sector arises before end of anal

vein, and in Hydroperla and Calliperla luctuosa often

opposite. The position of the cord, is usually at begin-

ning of outer third, of wing; in Perlesta, Calliperla, some
Acroneuria it is before end of second third, while in Per-
linella, and in some Clioperla it is beyond end of second
third.

In the more primitive genera the subcosta extends out

to the cord or near it, and in a few, Acroneuria, Perlodes,

Perla, it may extend beyond the cord. In Isogenus, Calli-

perla, Harrisiola
,
Peltoperlci, Atoperla, and Kathroperla

it reaches the cord, or nearly so. In Alioperla, Para-
perla, Isoperla the subcosta ends well before the cord.

Sometimes it may fade out or be very indistinct as in

Nanoperla and Perlesta (some species).

The number of veins in the anal area of the hind wings
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is normally five, Paraperla lias but four, Alloperla three,

and Hastaperla lias no anal area. In most genera the

second and fifth are branched, in some Acroneuria and
Perla with several branches.

In the hind wings the number of cubital cross-veins, if

more than one, has been used, it varies, but is somewhat
useful. The number of branches of the second and last

anal veins, is also helpful, but rarely dependable. The
length of the union of radial sector and medius has also

been used, but too variable for a generic character.

Palpi.

The palpi in Pteronarcys, Perla, Acroneuria are short

and inconspicuous, the last joint of the maxillary palpi

very small, the third somewhat swollen at tip
;
in Isogenus

,

the fourth joint is longer, and in some species (nona

,

ehria, etc.) the palpi are much longer and more slender,

the fourth joint prominent and the third joint not swollen

at tip, while in Alloperla the last joint is very short,

scarcely noticeable.

Set^.
The setae, or tails, in the primitive forms (Perla, Acro-

neuria, Peltoperla) are short and in Perla and Acroneuria
much thickened at the base and taper to the slender tip.

The first few joints in Perla are simple annulations, not
real joints

;
in Acroneuria they are usually more like a

joint, plainly separated by a notch on the side
;
in Pelto-

perla some species are similar to Perla, in others more
distinct. Also in Perlodes, and Hydroperla some species

have short setae, the basal joints scarcely separated. But
in most Perlidae the setae are long, often as long as ab-

domen, and with many joints much longer than broad,
and with long erect bristles near tip of each joint.

Results.

On considering these characters in the various genera
one sees that there are two primary trends or groups
of primitive Perlidae, one the Acroneuria group distin-

guished by the oblique anal brace arising from near third
anal vein, the other the Isogenus group with an anal brace
arising from the base or near base of anal cell and ex-
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tended transversely across anal area and anal lobe when
present. In the specialization that occurs in both lines,

there conies reduction in venation, reduction in anal lobe,

and many modifications that will be of use in the par-
ticular group.
Both groups have a fringe of hair on lower edge of the

femora, in Perlodes and Isogenus very fine and evenly
short, in Acroneuria more dense and with some stiffer

and longer bristles. Both groups have the basal antennal
joints very short, but in each line they become longer in

more recent genera. In both lines the anal brace grad-
ually weakens and disappears. In the Acroneuria line

there is more tendency to retain and develop the bristles

;

but bristles appear in some of the fairly primitive genera
of the Isogenus line, such as Calliperla and Diploperla;
but in the more specialized forms (Isoperla) the bristles

disappear, while in the most specialized group (Chloro-
perlinae) of the Acroneuria line the bristles are most
highly developed.
With the numerous similarities, as well as the differ-

ences, of structure in the group, it appears to me that in

the Plecoptera there are, as Newman in 1853 stated, but
three families, Pteronarcidae, Perlidae, and Nemouridae,
and that under the Perlidae are eleven subfamilies, which
are tabulated below.

Two courses are open in making a key to the sub-

families. In both Isoperla and Alloperla the forking of

the cubitus in fore-wings is such that the upper branch
of cubitus goes out straight as a continuation of the stem,

while the lower branch (cubital fork) plainly diverges
from the stem and upper branch of cubitus. In all other

Perlidae the forking of cubitus is so that the upper branch
diverges from the stem, plainly at least a little. But the

Isoperlinae and the Chloroperlinae (Alloperla) differ in so

many ways, and, as I believe, the Isoperlinae are an off-

shoot of the Isogeninae that I think it better to take out
the Chloroperlinae much before the Isoperlinae.

Another matter permits of two solutions. Whether to

put together all those forms which have femoral bristles,

or to dispose of them according to the forking of the
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cubitus; I have chosen the latter course. Bristles are

ancestral, and the occurrence of ancestral characters in

descendants is not unusual.

I had started this paper in order to do identification,

especially of New England Perlidae, and had hoped to rely

chiefly on body characters, but find (as others have) that

there is much in the wing, particularly the basal portion

that is sufficiently constant for synoptic purposes. I do
not underrate male genitalia and am pleased to find that

in general my results agree with the plan made by Ricker
in 1943.

Table to the Subfamilies of the Peblid^:

1. Head longer than broad, eyes situate more than twice

their diameter from hind margin; in the forking
of cubitus the upper branch is bent a little from the

stem; the third anal vein arises from the cell; no
anal lobe nor anal brace

;
antennae with a few joints

near base short; a carina or line connecting eyes
and passing just behind hind ocelli.

Kathroperlinae
If head is longer than broad the eyes are not more

than one and one-half diameter from the hind
margin 2

2. Small forms less than an inch; no anal lobe nor
brace

;
anal area of hind wings with not more than

four longitudinal veins
;
distinct erect bristles in

a row on each side of femoral groove
;
occipital

line absent or indistinct
;
antennae rather long, not

thickened at base, the joints moniliform; usually
in the fore wings the third anal vein branches from
the second beyond the anal cell Chloroperlinae

Anal area of hind wings with more than four longi-

tudinal veins
;
in the fore wings the third anal vein

leaves the second at or before end of anal cell 3

3. But two ocelli 4

With three ocelli 6

4. Head about twice as broad as long, partly under the

overhanging pronotum, latter very broad, rounded
behind, straight or slightly concave in front; legs
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short; setae very short, but basal joints distinct;

costal cross-veins numerous Peltoperlinae

Head usually longer; pronotum usually a little con-
vex in front; setae not especially short 5

5. Ocelli hardly three diameters apart; anal brace dis-

tinct, extending obliquely back; femora with
bristles among the hairs, no cross-veins between
first and second anal veins Neoperlinae

Ocelli fully four diameters apart; anal brace faint

or absent, usually a few cross-veins between first

and second anal veins Atoperla in Perlestinae

6. In fore-wings there is an obliquely recurrent anal
brace, often arising near base of third anal vein.

Third antennal joint not or little longer than the

fourth joint; cubito-anal cross-vein usually at or
before end of anal cell; lower edge of femora with
fine hairs and some longer bristles 7

In fore wings the anal brace, if present, arises from
nearer the base of the anal cell, and extends trans-

versely across anal area and anal lobe (if present)

;

often anal brace faint or absent. Third antennal
joint much longer than broad, and sometimes nar-

rowed in middle; cubito-anal cross-vein frequently

beyond end of anal cell, and first anal vein may be
bent at that point. The lower edge of femora has
a row of fine, usually short hairs, but sometimes
with longer bristles present 9

7. Setae fairly long, not noticeably thick near base, the

joints soon as long as broad, the fourth not several

times as broad as long, often with long erect

bristles at tip of joints; wings with few, if any,

cross-veins beyond the cord; sometimes a few
cross-veins in anal area

;
in male the genitalia are

not visible from above Perlestinae

Setae fairly short, thickened at base, the first few
joints usually three or four times as broad as

long, and not notched at base; usually a number
of joints of antennae toward base much broader
than long 8

8. Radial sector beyond cord usually forks three times,
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and the forks slope behind the sector, so sector

fairly parallel to radius
;
usually some cross-veins

beyond the cord; last joint of maxillary palpi

usually one-half of fourth joint. In male no proc-

ess or extension of fifth dorsal segment, but on
ninth ventral segment is a raised median disc;

subcosta often ends beyond cord Acroneurinae
Radial sector usually with but two forks and the first

parts into an anterior as well as posterior branch

;

no series of cross-veins beyond cord, subcosta often

ends before or at cord
;
last joint of maxillary palpi

usually not one-lialf of fourth joint. In male the

fifth segment is usually extended, and the genital

prongs wholly visible from above, no median disc

on the ninth ventral segment Perlinae

9. Both wings with cross-veins beyond the cord forming
several irregular cells; the portion of fore wing
beyond cord rarely a third of wing-length; the

cubito-anal cross-vein is well beyond the end of

anal cell
;
ocellar triangle usually as long as broad

;

anal lobe distinct and quite long Perlodinae

Wings rarely with cross-veins beyond the cord, and
not forming several cells

;
portion of fore wing

beyond cord usually fully one-third of wing-
length

'

10

10. In the forking of the cubitus in the fore wing the

upper branch bends a little upward at the forking,

while the lower branch also bends down a little,

rarely in a curve or else does not bend at all.

Radial sector often forks two or more times.

Often with more than one cubital cross-vein in hind
wings

;
cubito-anal vein sometimes broken 11

In the forking of the cubitus, it is the upper branch
which continues the straight course, and the lower
one diverges usually in a curve. Radial sector

rarely forks more than once, and usually but one
cubital cross-vein in the hind wings. The fourth
joint of antennae is usually as long as broad, and
the sense-hairs distinct

;
median groove rarely

present
;
cubito-anal vein normally not broken.

Isoperlinae
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11. Femora with bristles below among the shorter hairs

;

anal lobe very small Calliperlinae

Femora with only the fringe of short hairs below.

Isogeninae

Review of Subfamilies and Geneba

Subfamily Perlodinae

Hanson lias arranged the species of this subfamily on
sternal structure, and, I believe, is continuing his work,
so I have not utilized sternal structure in this paper,
although I have previously (1938) based a genus, Hes-
peroperla, on such characters, and in fact have called

attention to the value of ventral structure many years
ago (1900).
The only point I would make is that I think his Dicty-

operygella washingtoniana belongs to the Isogeninae, close

to or the same as Hydroperla

;

and add a new genus, dif-

fering from Perlodes in the presence of bristles on the

femora.

Perliphanes gen. nov.

Type: Pietyogenus (?) phaleratus Smith.
Head plainly broader than long

;
ocellar triangle a little

broader than long, hind ocelli rather small, looking later-

ally, nearer to each other than to eyes; median groove
reaching occipital line; palpi rather short, third joint

thick, longer than fourth, last joint one-half of fourth;

pronotum twice as broad as long, sides parallel, as also

front and rear sides; setae short, several joints beyond
first broader than long. Wings with some cross-veins

connecting branches of radial sector, thus forming cells

much like Perlodes. Upper branch of cubitus bends at

the forking; cubito-anal vein at end of anal cell, first

anal vein not here angled; anal lobe does not reach lower
end of anal cell

;
a transverse brace across anal area from

near base of anal cell. The femora have bristles among
the shorter hairs.

Subfamily Calliperlinae

Cubito-anal vein at or near end of anal cell; the first
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anal vein not angled or scarcely so near base; femora
have distinct bristles among the shorter hairs.

1. Pronotum in front fully twice as broad as long; head
extending back of eyes for the length of an eye

;

ocellar triangle twice as broad as long
;
last joint of

maxillary palpi very short; radial sector forked
twice Calliperla

Pronotum not so broad, head not extended so far back,

ocellar triangle rarely twice as broad as long 2

2. Maxillary palpi long and slender, the joints not broad-

ened at tip
;
radial sector usually forks twice.

Diploperla

Maxillary palpi shorter, one or two joints plainly

thickened near tip; radial sector often forked but

once Occiperla

Calliperla gen. nov.

Type : Perla luctuosa Bks.
The ocellar triangle is twice as broad as long; hind

ocelli nearer to eyes than to each other, head curving
back of eyes more than length of eye. Ocellar line angu-
late behind, the median groove very short. Palpi very
long and slender. Femora with distinct longer bristles

besides the short fringe. Pronotum more than twice as

broad as long. In fore wing the subcosta ends at or near
cord, radial sector usually forks twice, cubito-anal cross-

vein at end of anal cell, first anal vein not angled
;
in hind

wing several cubital cross-veins. From base of anal cell

in fore wings there is short, transverse anal brace, but
no anal lobe

;
antennae with several joints beyond the third

much broader than long, with only minute erect hairs.

Diploperla Frison

This genus is based on D. (Perla) hilohata N. & C.

This is a rather slender species in which the male shows
a lobe on two ventral segments

(
D . duplicata is similar).

The other forms are rather more robust, and the male has
but one ventral lobe. But for the present I will keep
them together; they are modesta, verticalis

,
nona, tincta,

sorpta and probably misnoma, alameda, cestivalis, and
fulva.
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Occiperla gen. nov.

Type : Isoperla pinta Frison.
Head broad, behind eyes it at once slopes inward;

median groove well developed; ocelli small, lateral boss
about as far from hind ocellus as from base of antenna;
femora with bristles among the shorter hairs

;
maxillary

palpi moderately short, second and third joints rather
thick, fifth long and slender; antennae with moderately
long joints, short hair, and minute sense hair near end
of joint; pronotum much broader than long; cubito-anal

cross-vein at end of anal cell; cubitus forks so both
branches are at an angle with the base

;
anal brace arising

a little before base of anal cell, transverse, no distinct anal
lobe.

I have Occiperla pinta from Huntington, B. Col., and
Cowichan Lake, Vancouver; there are at least two other
species in the West, both with the area in front of an-

terior ocellus wholly yellowish, one with a pale longi-

tudinal streak in the ocellar area, the other with ocellar

area covered by a triangular dark spot.

Subfamily Isogeninae

1. The anal lobe fairly large and long, ending beyond the

lower end of anal cell; in hind wings a series of

cubital cross-veins
;
moderately large specimens 2

The anal lobe very small or absent, and if present it

ends before the lower end of anal cell; usually

smaller species 3

2. Ocellar area about as broad as long, or nearly so
;
head

extending some distance behind eyes and plainly a

little swollen before sloping inward
;
median groove

nearly or quite reaching occipital line Isogenus
Ocellar area but little if any broader than long

;
head

very short behind eyes, scarcely space for more than
the inward slope; median groove not reaching the

occipital line Hydroperla
3. Hind ocelli far from hind border of head, not under

a ridge, nor a shallow groove reaching laterally, but
projecting a bit above surface, anterior ocellus

almost as near each eye as to anterior margin of
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head; fourth antennal joint fully as long* as broad.
Megahelus

Hind ocelli not so far from hind border of head and
looking out over a broad shallow groove toward eye
or antennae; anterior ocellus much farther from
either eye than from anterior border of head 4

4. Ocellar area about twice as broad as long; median
groove complete and distinct

;
wings moderately

broad Pictet la

Ocellar area plainly not twice as broad as long

;

median groove sometimes complete, often not,

wings not so broad Clioperla

Clioperla N. & C.

This genus, proposed by Needham and Claassen, is

based on the Isogenus clio Newman. Through the kind-

ness of Mr. Kimmins of the British Museum I have
learned of the generic characters which places the genus
in the above table. The type is from Georgia, N. & C.

identified specimens from North Carolina and Indiana.

I have not been able to see these specimens
;
Prison saw

them and said3 that the specimens from Raleigh, N. C.,

are the same as his confusa. Specimens sent, as para-
types of confusa

,

by Prison to the M.C.Z. are very differ-

ent from clio. In the M.C.Z. are two specimens from
Woodworth Lake, Pulton Co., N. Y., which agree with
color description I made of the type in 1912. The species

is very close, perhaps the same, as that later described
by Pictet as Perla maculata. Specimens that I have iden-

tified as maculata are from North Carolina and the White
Mts., N. H.

;
these are smaller than clio and the tip of

abdomen yellow, and the subgenital plate less strongly

rounded.

Pictetia gen. nov.

Type : Perla expansa Bks.
The anal lobe is very small and short, the brace scarcely

distinct; cubito-anal vein beyond tip of anal cell; palpi

long and slender
;
back of eyes the head slopes inward.

3 Bull. 111. Nat. Hist. Survey 22 : 331. 1942.
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Isogenus Newm.
This remains as used in Needham & Claassen.

Hydroperla Frison

This includes besides the species mentioned by Frison,
varians, subvarians, hastata, guerini.

Megahelus Klap.

This is based on Isoperla hellona Bks.
;

it has much
resemblance to typical Isoperla, but the cubitus forks as
in Isogenus. There are apparently one or two more
species.

Subfamily Isoperlinae

1. Hind ocelli almost twice as near eyes as to each other,

ocellar triangle fully twice as broad as long; pro-
notum plainly more than twice as broad as long;
spines under tibiae stout and long; small black spe-

cies Nanoperla
Hind ocelli not so near to eyes, and ocellar triangle

not so broad 2

2. Femora with distinct longer bristles among the

shorter hair; cubito-anal cross-vein at end of the

anal cell Perliola

Femora with only the fringe of short, even hairs 3

3. Hind ocelli looking laterally out over a broad, shallow
groove toward eye or antenna; inner edge of ocelli

scarcely above the middle surface
;
mostly more or

less marked with brown
;
sometimes with extra cubi-

tal cross-veins in hind wing Walshiola

Hind ocelli looking more upward, inner edge usually

a little above surface between ocelli; no shallow
groove, at most a small, subtriangular pit just out-

side of ocellus
;
mostly pale species

;
rarely with

extra cross-veins in cubital area of hind wings.
Isoperla

Isoperla Bks.

This I reduce to the forms similar to the genotype
(bilineata) in having the cubitus forked so that the upper
branch is continuous and the lower branch arising from
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it at an angle or a curve
;
and further as in the above

table. This is closely similar to the condition in Allo-

perla.
Nanoperla gen. nov.

Type : Chloroperla minuta Bks.
This was placed in Isoperla by Needham and Claassen

and by Frison. It differs from Isoperla by the more
widely separated posterior ocelli, fully twice as far apart
as each from eye

;
by the lack of an angle at anterior cor-

ners of the pronotum; in the hind wing the median cell

is fully twice as long as its pedicel
;
the legs and setae are

shorter; the medius of fore wing is often stopped by the

first median cross-vein, and does not extend basally close

to the radius as is common in Perlidae, this is similar to

Hastaperla and Chloroperla; in the anal area the third

anal vein usually branches from the second at the end of

anal cell, sometimes a little beyond, rarely before it. Its

dark fore wings with the costal area yellowish also sepa-

rates it from Isoperla. In both sexes the genitalia are
different from the normal Isoperla.

Nanoperla minuta occurs in the mid-western States,

Ohio, Michigan, Illinois. It may be, as Frison suggests,

that it is the Chloroperla nana Walsh. His description

is short, and the size is a little large for a dried specimen

;

his unique type was from Rock Island, Illinois
;
Frison

says that minuta occurs in the central and eastern part
of Illinois.

Walshiola gen. nov.

Type : Perlinella signata Bks.
In Isoperlinae, the upper branch of cubitus continues

the line of the base; cubito-anal at tip of anal cell or a
little beyond; radial sector forked once or twice

;
the head

back of eyes at once curves inward
;
median groove

usually reaches the occipital line, which, beyond each
ocellus fades; hind ocelli looking out laterally over a
broad, shallow groove; ocellar triangle a little broader
than long; a rather wide space between arms of the

V-mark; fourth antennal joint about or fully as long as
broad; palpi long and slender, fourth joint rather longer
than third.
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Contains also montana Bks. and marlynia N. & C.

Perliola gen. nov.

Type : Isoperla 5-punctata Bks.
In this the cubitus forks as in typical Isoperla, but the

femora are usually thicker (front pair) and with more
numerous hairs and among them longer bristles

;
the ocelli

are small, the lateral boss about as large and almost as
far from hind ocellus as from the base of antenna;
median groove present and usually visible. The maxil-
lary palpi are short, the second and third joints at least

rather thick; the joints of antennae though much longer
than broad are not as long as in Isoperla

,
and the hair is

usually shorter. There are several species in the West-
ern States, one with much resemblance in subgenital plate

to Isoperla sobria Hag.

Subfamily Perlestinae

The three genera in our fauna are separable as follows.

1. A series of costal cross-veins (five to ten or more)
before end of subcosta; head broader behind than
long; no cross-veins connecting anal veins beyond
cell; three ocelli; first anal ends before origin of

radial sector Perlesta
First anal vein usually ends about as far out as origin

of radial sector
;
rarely more than one or two costal

cross-veins before end of subcosta; head sometimes
as long as broad; often one or more cross-veins in

anal field 2

2. With but two distinct ocelli
;
rarely with more than one

or two cross-veins between first and second anal

veins; front femora about equal to width of pro-

notum Atoperla
With three ocelli; usually three or more cross-veins

connecting first and second anals
;
front femora not

as long as width of pronotum Perlinella

Subfamily Neoperlinse

There is but one genus, Neoperla

,

in the U. S., others

with many species occur in tropical areas and in East
Asia.
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Subfamily Acroneurinae

The numerous species of this subfamily are placed in

Acroneuria, Claassenia, Eccoptura
,
Beloneuria

,

and Hes-
peroperla.

Subfamily Perlinae

The few genera, Perla, Togoperla, Banksiana
,
Har-

risiola, have been separated by Klapalek and others; it

is necessary to distinguish the female of Harrisiola from
Perla {Togoperla)

.

In Harrisiola (both sexes) the oc-

cipital line ends on the outer end of the lateral boss, in

Perla the line does not bend forward so far, but runs
toward the eye, well behind the boss. Perla has a tiny

last joint to maxillary palpi.

Subfamily Kathroperlinae

We have in America but the typical genus which occurs
in British Colombia and adjacent areas. There are other
genera in Formosa and China.

Subfamily Chloroperlinae

The four genera, Paraperla, Alloperla
,
Chloroperla,

and Hastaperla, were tabulated by Frison in 1942.

Subfamily Peltoperlinee

So far all the forms have been kept in the one genus
Peltoperla

,
but P. cora will doubtless become at least a

subgenus.
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Explanation op Plate 20

Fig. 1. Pteronarcys spinosa, anal part of fore wing.

Fig. 2. Harrisiola flavescens

,

anal part of fore wing.

Fig. 3. Clioperla ebria, anal part of fore wing.

Fig. 4. Perlodes signata, anal part of fore wing.
Fig. 5. Peltoperla maria

,

anal part of fore wing.

Fig. 6. Acroneuria lycorias, anal part of fore wing.
Fig. 7. Isogenus frontalis, anal part of fore wing.
Fig. 8. Walshiola montana, anal part of fore wing.
Fig. 9. Kathroperla perdita, anal part of fore wing.
Fig. 10. Diploporla, anal part of fore wing.
Fig. 11. Clioperla similis, basal part of fore wing.
Fig. 12. Bariksiana Tcansensis, anal part of fore wing.
Fig. 13. Pictetia expansa, anal part of fore wing.
Fig. 14. Eydroperla subvarians, basal part of fore wing.
Fig. 15. Isoperla bilineata, anal part of fore wing.
Fig. 16. Isoperla transmarina, anal part of fore wing.
Fig. 17. Diploperla bilobata, basal part of fore wing.
Fig. 18. Perliola 5-punctata, forking of cubitus.

Fig. 19. Hastaperla brevis, anal part of fore wing.
Fig. 20. Togoperla immarginata, basal part of fore wing.
Fig. 21. Atoperla fumipennis, basal part of fore wing.
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Psyche, 1947 Vol. 54, Plate 20

Banks—Perlid,®
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Fig. 22.

Fig. 23.

Fig. 24.

Fig. 25.

Fig. 26.

Fig. 27.

Fig. 28.

Fig. 29.

Fig. 30.

Fig. 31.

Fig. 32.

Fig. 33.

Fig. 34.

Fig. 35.

Fig. 36.

Fig. 37.

Fig. 38.

Fig. 39.

Fig. 40.

Fig. 41.

Fig. 42.

Fig. 43.

Fig. 44.

Fig. 45.

Fig. 46.

Fig. 47.

Fig. 48.

Fig. 49.

Explanation of Plate 21

Perliphanes, femur.
Calliperla, femur.
Diploperla bilobata, femur.
Togoperla immarginata, femur.
Occiperla spv femur.
Eastaperla brevis, femur.
Alloperla imbecilla, femur and tibia.

Isoperla, femur.
Hydroperla, femur.
Isogenus, basal portion of antenna.
Perlesta, basal portion of antenna.
Isoperla bilineata, basal part of antenna.
Eastaperla, basal part of antenna.
Alloperla, basal part of antenna.
Isoperla ? mohri ?, basal part of antenna.
Diploperla modesta, basal part of antenna.
Walshiola montana, basal part of antenna.
Megahelus bellona, basal part of antenna.
Neoperla clymene, basal part of antenna.
Perlodes signata, basal part of antenna.
Acroneuria, basal part of antenna.
Clioperla maculata, basal part of antenna.
Calliperla luctuosa, basal part of antenna.
Perla and Togoperla, basal part of antenna.
Isogenus frontalis, maxillary palpus.
Diploperla bilobata, maxillary palpus.
Perliola 5-punctata, maxillary palpus.
Clioperla ebria, maxillary palpus.
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Fig. 50.

Fig. 51.

Fig. 52.

Fig. 53.

Fig. 54.

Fig. 55.

Fig. 56.

Fig. 57.

Fig. 58.

Fig. 59.

Fig. 60.

Fig. 61.

Fig. 62.

Fig. 63.

Fig. 64.

Fig. 65.

Fig. 66.

Fig. 67.

Fig. 68.

Fig. 69.

Fig. 70.

Fig. 71.

Fig. 72.

Fig. 73.

Fig. 74.

Fig. 75.

Fig. 76.

Fig. 77.

Fig. 78.

Fig. 79.

Fig. 80.

Explanation of Plate 22

Togoperla immarginata, maxillary palpus.
Peltoperla maria, maxillary palpus.
Isoperla bilineata, maxillary palpus.
Harrisiola flavescens, maxillary palpus.
Alloperla coloradensis, maxillary palpus.
Perlesta, maxillary palpus.
Kathroperla, head.
Harrisiola, ocellar area.

Perliola 5-punctata, ocellar area.

Hydroperla hastata, ocellar area.

Isogenus frontalis, ocellar area.

Perla capitata, ocellar area.

Walshiola marlynia, (left) Diploperla modesta, (right) eye and
side of head.

Togoperla immarginata, ocellar area.

Calliperla luctuosa, ocellar area.

Perlodes (left), Isogenus (right), eye and side of head.
Togoperla immarginata, lower face.

Acroneuria californica, ocellus and boss.

Diploperla misnoma?

,

ocellus and boss.

Atoperla epliyre, ocellus and boss.

Neoperla clymene, ocellus and boss.

Megahelus bellona, ocellus and boss.

Clioperla maculata, ocellus and boss.

Walshiola signata, ocellar area.

Togoperla immarginata, ocellus and boss.

Walshiola montana, ocellus and boss.

Peltoperla arcuata, ocellus and boss.

Alloperla borealis, ocellus and boss.

Clioperla ebria (left), Perlinella drymo (right), eye and side of

head.
Eccoptura xanthenes, ocellar area.

Acroneuria carolinensis, ocellar area.
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NEOTROPICAL DORILAHLE (PIPUNCULID^)
STUDIES, PART 1 (DIPTERA)*

By D. Elmo Hardy
Assistant State Entomologist, Ames, Iowa

This paper deals with the new species of Neotropical
Dorilaidae in the collection of the Museum of Comparative
Zoology, Cambridge, Massachusetts. These were kindly

loaned to the writer for study by Dr. Joseph C. Bequaert.

The species herein described will be keyed in a monograph
of the Neotropical Dorilaidae which is being prepared.

Dorilas (Dorilas) latifrons n. sp.

(Pigs, la-b)

This species is related to D. flavitarsis (Williston).
The species is distinguished by the broad front and nar-
row face of the female, the presence of well-developed
flexor spines on the femora, by having the r-m crossvein
at the basal third of the discal cell and the last section of

the fourth vein not sinuous.

Female. Head: Front very broad, expanded in the
middle, gray on the sides and with a polished black ridge
running its entire length down the middle. At its widest
point the front is two times wider than the ocellar triangle.

Face very narrow, at its narrowest point it is about equal,
in width to one eye facet. The occiput is chiefly gray
brownish on the upper portion behind the vertex. The
labellum and the third antennal segment are yellow, the
palpi and the first two antennal segments are brown. The
third segment is acute at apex (Pig. la). Thorax: Dor-
sum black in ground color, sides yellow brown. Mesono-
tum and scutellum chiefly brown pollinose, pleura gray.

* Published by a grant from the Museum of Comparative Zoology at
Harvard College.
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Humeri, tegulae and halteres yellow. Propleura each
with a fan of fine pale hairs. Dorso-central hairs con-

spicuous, marginal scutellars very short, poorly devel-

oped. Legs: Coxae and femora, except for yellow apices,

dark brown to black. Trochanters, tibiae and most of tarsi

yellow. Femora moderately swollen, flexor spines well

developed. Tibiae without apical spurs or spines and
with no strong bristles on the swollen portion. Tarsal
claws and pulvilli small, but little longer than the last

subsegment of the tarsus. Wings: Distinctly fumose,
stigma dark brown and not quite filling all of the third

costal section. Third section equal in length to the fourth.

The two combined are slightly longer than the fifth sec-

tion. The r-m crossvein is at the basal third of the discal

cell and the last section of the fourth vein is gently curved.

The last section of the fifth vein is slightly longer than the

m crossvein. The petiole of the cubital cell is about equal

to the length of the r-m crossvein. Abdomen: Sides

almost parallel, first three terga opaque, rather densely

grayish pollinose; terga four to six subshining, rather

lightly brownish dusted above, gray on the sides. First

tergum with two strong hairs on each side, abdomen
otherwise sparsely but conspicuously covered with short

erect hairs. Hind margin of sixth tergum not excised.

Venter yellowish brown. Ovipositor

:

Base subshining

black, subglobose in shape and with a pair of small

tubercles below. Piercer yellow, very slightly upcurved
near apex, one and one-half times longer than the base

and extending to about the middle of the fourth abdominal

segment (Fig. lb). Length: Body, 2.8 mm.; Wings,
3.0 mm.
Male unknown.
Holotype female : Whitfield Hall, Blue Mts., near 4500

ft., Jamaica, Aug. 13-20, 1934 (P. J. Darlington). Type
(M.C.Z. No. 27700) returned to the Museum of Compara-
tive Zoology.

Dorilas (Eudorylas) replicatus n. sp.

(Figs. 2a-b)

This species is related to D. rex (Curran)
;

it is best

distinguished by the yellow antennae and the differences
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in the liypopygial characters. The outer harpago is

two or more times longer than wide and the inner is very
differently shaped than in rex. The processes on the

sixth segment of the abdomen are also distinctive.

Male. Head: Eyes very narrowly separated on the

front, nearly touching for half the length of the front.

Front and face silvery gray pubescent. Mouth parts and
third antennal segment bright yellow. First two antennal

segments brown, ventral bristles of second as long as the

segment. Third segment gently rounded below, shaped
as in D. rex (Curran). Thorax: Pleura yellow brown in

ground color, densely gray pollinose. Dorsum black,

covered chiefly with brownish pollen. Propleura bare
dorsocentral hairs very small and inconspicuous; mar-
ginal fringe of scutellum distinct but the hairs are short

and tine. Humeri, tegulse and knobs of halteres dark
brown to blackish. Legs: Coxae and femora chiefly dark
brown, the latter with yellow bases and apices. Trochan-
ters, tibiae and basal subsegments of tarsi yellow; the

apical subsegments blackish. All femora silver pollinose

on the posterior side and with a row of fine cilia near the

upper portion of the posterior side. Flexor spines pre-

sent only on the basal one-third to one-half of the middle
femora, absent on the other legs. Middle coxae with a row
of black bristles at apices above. Hind tibiae without
strong erect bristles on the swelling. Wings: Very
lightly fumose, stigma brown and filling all of the third

costal section. Third section slightly longer than the

fourth, the two combined are slightly longer than the fifth.

The r-m crossvein is located at the basal third of the discal

cell and the last section of the fourth vein is strongly
curved. Abdomen: Chiefly dark brown with broad gray
fasciae on apical halves of segments, these are broadly
interrupted with brown in the middle. Hypopygium:
Similar in general appearance to D. rex except that the

apical membranous area is not so large (Fig. 2a). The
outer harpago is two times longer than wide and oyer one-
third as long as the inner harpago. The inner is greatly
enlarged on apical half and also produced on inner side

of basal portion (Fig. 2b). The sixth abdominal segment
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is developed on tlie venter into two elongate processes,

the larger (first) process is trifid, with two extra teeth

developed near base (Fig. 2b). The aedeagus is very
complex in structure and possesses numerous points and
processes. Length : Body, 4.5-5.0 mm.

;
female, 6.0 mm.

Female unknown.
Holotype male: Canal Zone, Barro Colorado, July 13,

1924 (N. Banks). One paratype male, same locality and
collector, June 20, 1924.

Type (M.C.Z. No. 27711) returned to the Museum of

Comparative Zoology. Paratype deposited in the United
States National Museum Collection.

Dorilas (Eudorylas) spinosus n. sp.

(Figs. 3a-c)

This species keys out near D. stygius n. sp. but is readily
distinguished by the presence of apical spurs or spines on
the femora and first two pairs of tibiae, the long acuminate
third antennal segment and bare propleura.
Female. Head: Front equal in width to the face.

Upper third of the front shining black, lower portion gray-
ish with a narrow median black line extending about one-
half the length of the front. Face and most of occiput

gray, upper portion of occiput blackish. Moutliparts and
first two antennal segments brown, third segment yellow,

long acuminate and covered with long pale pubescence
(Fig. 3a). Thorax: Mesonotum chiefly polished black,

lightly brownish in the middle and gray just inside the

humeri. Scutellum subshining, lightly brownish polli-

nose. Pleura brownish in color, densely gray pollinose.

Humeri, tegulae and lialteres yellow. Propleura bare,

dorsocentral and scutellar hairs very small and incon-

spicuous. Legs: Yellow red in color except for brownish
coxae, apical subsegments of tarsi and slight discolorations

at middles of hind femora. Femora slender, no flexor

spines on hind pair. Middle femora each with eight to ten

pairs of small flexor spines beneath, front femora with
three pairs. All femora with a pale yellow apical spur-

like process below (Fig. 3b), this fits into a grooved out

portion of the tibia base when the leg is folded. Front
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and middle tibiae each with a pair of strong; apical spines

below. All tibiae with a strong bristle on the outer side

of the swollen portion near the middle (Fig. 3b). Wings:
Hyaline or nearly so, stigma light brown and tilling most
of the third costal section. Third section slightly shorter

than the fourth. The two sections combined are longer

than the fifth. Crossvein r-m located at the basal one-

third of the discal cell, the last section of the fourth vein

straight or nearly so. Abdomen: First and second terga

chiefly grayish pollinose, remainder of dorsum polished

black, lightly grayish on the sides. First tergum with

one or two strong bristles on each side, remainder of

abdomen with very sparse short hairs. Sixth tergum not

excised on hind margin. Ovipositor

:

Base small, black

and globose from a lateral view. From above the base

is seen to be divided into two lobes by a median furrow
extending longitudinally down the dorsum. Piercer short

and straight about as long as the base in length and ex-

tending to base of fourth abdominal segment (Fig. 3c).

Length: 3.0 mm.
;
wings, 4.0 mm. Male unknown.

Holotype female : Hamburg Farm, Costa Rica, April 1

(C. W. Dodge). One paratype female: Grenada, Grand
Etang, Sept., 1910 (Allen and Brues). This specimen is

headless.

Type (M.C.Z., No. 27701) and paratype returned to the

Museum of Comparative Zoology.

Dorilas (Dorilas) stygius n. sp.

(Figs. 4a-c)

This species runs near D. spinosus n. sp. but has no
apical spines on the tibiae or femora, the third antennal
segment is acute below and the propleura are haired.

Male. Head: Eyes joined for a distance slightly less

than the length of the frontal triangle. Front and face

gray pubescent, the former shining black on the median
swelling. Occiput gray on sides and below, brown to

blackish above. Labellum and third antennal segment
yellow, palpi and first two antennal segments brown.
Second segment with long pale bristles above and below.

Third segment acute (Fig. 4a). Thorax: Subshining
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black in ground color, brownish gray pollinose on the dor-

sum gray on the sides. Humeri yellowish brown. Tegulse
and halteres yellow. Propleura each with a fan of hairs,

dorsocentral and marginal scutellar hairs small and incon-

spicuous. Metanotum evenly convex, without a transverse
furrow. Legs

:

Chiefly yellow, coxae and apical subseg-
ments of tarsi brown, femora with slight discolorations

of brown in the middle. Hind trochanters with a dense
patch of short yellow pile beneath. Middle coxae with
several long curved hairs at their apices above. Femora
rather slender, flexor spines well developed, these are
short and black on the middle and hind pairs and long,

yellow and bristle like on the first pair. Tibiae without
strong erect bristles medianly. Tarsal claws and pulvilli

very small, shorter than the last subsegment of the tarsus.

Wings: Very lightly fumose, stigma pale brown and
filling all of the third costal section. Crossvein r-m
situated at about the basal three-sevenths of the discal cell.

Last section of the fourth vein very gently curved, almost
straight. Ultimate section of the fifth vein slightly

shorter than the m crossvein. Abdomen: Chiefly polished

black, first tergum entirely gray, other terga very nar-

rowly opaque at the anterior margins. Sides of abdomen
almost parallel. First tergum with three or four black

bristles on each side, remainder of abdomen very sparsely

haired. Sixth and seventh terga not visible from a dorsal

view. Hypopygium: Compressed to the right, with an
apical membranous area on the right side. From a

dorsal view it is about three-fourths as long as the fifth

abdominal segment (Fig. 4b). From a ventral view the

membranous area extends to the base of the coxopodite.

The coxopodite is largely black in color, the harpagones
are yellow and are short, broad, densely gray pubescent
and rounded at apices. Length: Body, 3.3 mm.; wings,
4.0 mm.
Female. Front broader than the face, shining black

on the upper one-third and on frontal tubercle, remainder
of front gray. Second antennal segment more yellowish
than in the male. The mesonotum and scutellum are more
grayish brown pollinose and the sides of the abdomen
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more distinctly gray than in the male. The femora are

entirely yellow. The hind margin of the sixth tergum
is straight, not excised. Ovipositor

:

Base reddish brown,
subelongate, slightly swollen below, upper surface of base
minutely gray pubescent. Piercer yellow, short and
straight, about equal to the base in length and extending
to about the anterior margin of the third abdominal
segment (Fig. 4c). Length: Body, 2.6 mm.; wings,

3.3 mm.
Holotype male: Moneague, Jamaica, Jan. 28 (W. S.

Brooks). Allotype female same locality and collector,

Feb.
Type (M.C.Z. No. 27702) and allotype returned to the

Museum of Comparative Zoology.

Dorilas (Eudorylas) trinidadensis n. sp.

(Figs. 5a-c)

This species appears to be most closely related to D.
lindneri (Collin), but eyes of the male are separated on the

front. The antennae are entirely yellow and the genital

characters and wing venation are very different.

Male. Head: Eyes very narrowly separated on the

front, in the median portion this separation is about one-

third the width of one eye facet. Narrowed portion of the

front and ocellar triangle shining black, frontal triangle

and face silvery gray pubescent. Occiput chiefly gray,
brownish to black pollinose on upper portions. Mouth-
parts and antennae entirely yellow. Bristles of second
antennal segment yellowish brown and rather strong.

Third segment obtuse, rounded below (Fig. 5a). Basal
portion of each arista yellow. Thorax: Mestonotum,
scutellum and metanotum black in ground color, the latter

grayish pollinose the others chiefly brownish. The hind
margins of mesopleura, upper halves of pteropleura and
upper margins of sternopleura are yellow, the remainder
of the pleura are brown. The humeri are dark yellowish
brown, the tegulae are brown and the halteres yellow ex-

cept for brownish discolorations on the knobs. The
propleura are bare, the dorsocentral hairs are present
but weak and the marginal hairs of the scutellum are not
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well developed. Legs

:

Entirely yellow except for brown-
ish coxae and apical subsegments of tarsi. Femora slen-

der, flexor spines absent, except on the middle pair.

Tibiae without apical spurs or spines and with no well-

developed bristles on the outer sides. Wings: Hyaline or
nearly so. Stigma brown, filling all of the third costal

section. Third section equal in length to the fourth. The
fifth section is about equal in length to the third and fourth
combined. The r-m crossvein is situated near the basal
fifth of the discal cell and the last section of the fourth
vein (Ml + 2) is very slightly curved. Abdomen: Sub-
shining black, rather lightly brown pollinose on the dor-
sum and gray on the sides. The side spots of the fifth

tergum extend rather conspicuously onto the dorsum, the

interruption between the two spots is equal to about one-

third the width of the abdomen. The sides of the abdo-
men are almost parallel. The first tergum has a row of

six to eight short dark bristles on each side, the remainder
of the abdomen is rather conspicuously covered with short

erect hairs. Hypopygium: Almost equal in length to the

fifth abdominal segment and with a very large apical

membranous area (Fig. 5b) . The sixth and seventh terga

are plainly well developed, visible from a dorsal view.

From a lateral view the seventh tergum is wider than that

portion of the eighth segment visible from the side (Fig.

5c). The eighth segment is dark brownish black, lightly

grayish brown pollinose. The coxopodite is brownish red

at the base and yellowish on apical portion. The har-

pagones are yellowish red in color, are rather slender and
each harpago is pointed on the inner apex (Fig. 5c).

Length: Body, 4.0 mm.
;
wings, 5.7 mm. Female unknown.

Holotype male: Port of Spain, Trinidad, July (W. S.

Brooks).
Type (M.C.Z. No 27703) returned to the Museum of

Comparative Zoology.

Cephalosphaera panamaensis n. sp.

(Figs. 6a-d)

This species is related to C. elegantula (Williston), it is

distinguished by the short acuminate, yellow third anten-
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nal segment; the opaque abdomen and the all yellow
femora.

Male. Head: Eyes joined on the front for a distance

slightly greater than the length of the frontal triangle.

Front and face silvery pubescent, occiput chiefly gray,

lightly brownish above. Mouthparts and antennae bright

yellow, first two antennal segments slightly discolored with
brown. Basal portion of the aristae yellow. Second anten-

nal segment with one long and two or more shorter bristles

below. Third segment moderately pointed but not long
acuminate below (Fig. 6b), rather densely covered with
yellow pubescence. Thorax: Mesonotum black in ground
color densely brown pollinose except for gray anterior

corners. Posterior calli, scutellum and pleura brownish
yellow in ground color, the scutellum is brownish dusted
and the pleura gray. The humeri are bright yellow in

color, the tegulae are yellow brown. The halteres are
chiefly pale yellow with the knobs slightly discolored.

The propleura each have a fan of yellow hairs, the dorso-

central hairs are present although weak and the scutel-

lum has a row of moderately developed hairs on its hind
margin. Legs: Coxae and apical subsegments of tarsi

brown, legs otherwise yellow. Femora stout, flexor

spines well developed. Tibiae without strong apical

spines or spurs and with no unusually strong bristles on
the outer side of the swollen portion. Wings: lightly

brownish fumose, stigma brown and occupying all of the

third costal section. Third section two times longer
than the fourth and equal in length to the fifth costal sec-

tion. Crossvein r-m situated at the basal third of the

discal cell. The appendix on the fourth vein (Ml + 2) is

one and one-half times longer than the r-m crossvein and
extends nearly half way to the wing margin. The last

section of the fourth vein (beyond the fork of Ml and 2)

is one and two-thirds longer than the penultimate section.

The last section of the fifth vein is equal to the m cross-

vein in length. The petiole of the cubital cell is one and
one-half times longer than the r-m crossvein. Abdomen:
Chiefly brown pollinose, very faintly subshining. First
tergum entirely gray. Terga two to four gray only on the
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sides. Fifth tergum with a large silvery gray spot on
each side occupying posterior half of segment, these are
rather narrowly separated in the middle. First tergnm
with four or more strong black bristles on each side.

Abdomen otherwise very sparsely haired. Hypopygium:
Asymmetrical, developed toward the right side and with
an elongate membranous area at the apex (Fig. 6d). The
hypopygium, from dorsal view is about equal to slightly

longer than the fifth abdominal segment. The seventh
tergum is poorly developed, scarcely visible from a dorsal
view. The eighth tergum is brown in color, the coxopo-
dite and harpagones are yellow brown. The harpagones
are short and broad and appear to be blunt at apices.

Length: Body, 5.2-5.5 mm.; wings, 6.7-7.5 mm.
Female: The front is entirely silvery. At its widest

portion it is scarcely more than half as wide as the face
just above the mouthparts. Front gradually narrowed,
at the ocellar triangle it is about equal to the width of
one ocellus. The coxae are yellow and the apical subseg-
ments of the tarsi lighter brown than in the males. The
tarsal claws and pulvilli are very strongly developed
especially on the front two pairs of legs, about equal in

length to the last three subsegments of tarsus. Each
subsegment of posterior tarsi is produced into a moder-
ately strong spur-like projection at the apex above (Fig.

6a). The abdomen is rather clavate in shape, being
widest at segments four to five. The sides of the abdomen
are yellowish brown in ground color with the gray side

spots as in the male. The gray markings of the fifth

tergum are rather broadly joined on the hind margin and
the sixth is all gray except for a small basal portion which
is brown. Hind margin of sixth tergum not excised.

Ovipositor base rather globose, swollen above and below.

Base chiefly polished bright red, covered with white
pubescence on the anterior portion. Piercer straight,

yellow, about equal in length to its base and extending
slightly beyond apex of the third abdominal segment
(Fig. 6c). Length: Body, 5.0 mm.; wings, 6.0 mm.
Holotype male : Barro Colorado, Canal Zone, Panama,

July 17, 1924 (N. Banks). Allotype female: Ancon,
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Canal Zone, Aug. 6, 1924 (N. Banks). One paratype
male, same locality and collector as type, July 16, 1924.

Type (M.C.Z. No. 27704) and allotype returned to the

Museum of Comparative Zoology. Paratype retained

temporarily in the Iowa State College collection, to he

later deposited in the U. S. National Museum.

Tomosvaryella tuberculata n. sp.

(Figs. 7a-d)

This species is related to T. sachtlebeni (Aczel). It

differs by having a strong tubercle on each of the hind
femora, by having the projection on the hind trochanters

more broad and rounding at the apex, by having the

abdomen more polished and sparsely haired and the

harpagones more broad and curved on outer edges.

Male. Head: Junction of the eyes about equal to the

length of the upper portion of the front. Upper portion

of front shining black, lower part and face gray pubescent.

Occiput gray on sides and below, subshining black above.

Mouthparts and antennae brownish yellow, third antennal

segment rather long acuminate below (Fig. 7c). Thorax:
Chiefly shining black in ground color, very lightly brown-
ish pollinose on the dorsum, scutellum polished black.

Humeri and halteres yellow, tegulae black. Dorsocentral
hairs very fine, scutellum almost bare. Legs: Chiefly

black, apices of femora, broad apices and bases of tibiae

and the first four subsegments of tarsi yellow. Hind
trochanters each with a large rounded projection at apex
below. Each hind femur with a strong tubercle near
base below (Fig. 7a). Femora moderately slender, first

two pairs with flexor spines, hind pair with flexor bristles.

Tarsal claws and pulvilli small, about as long as the last

subsegment of tarsus. Wings: Hyaline, without a per-

ceptible tinge of brownish. Third costal section just one-

half as long as the fourth, the two combined are about
one-half as long as the fifth section. Crossvein r-m situ-

ated slightly before the middle of the discal cell and
last section of fourth vein very slightly curved, almost
straight. Abdomen: Metallic black, very lightly dusted
with gray. Sides slightly rounding, widest at about seg-
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ments three to four. First tergum with a fan of five or
six long dark bristles on each side, abdomen otherwise
almost devoid of conspicuous hairs. Seventh tergum
slightly visible from dorsal view. Hypopygium

:

About
three-fourths as long as the fifth abdominal segment,
with a large apical membranous area, which extends
through the middle to the base on the dorsum (Fig. 7d).

Hypopygium microscopically gray pubescent. From a

ventral view the coxopodite is elongate, slightly longer

than the sclerotized portion of the eighth segment on the

right side. The harpagones are broad and curved, cupped
out on the inner surfaces and pointed at inner apices

(Fig. 7b). The inner harpago is the larger of the two.
Length: Body and wings, 2.8 mm. Female unknown.
Holotype male: Soledad near Cienfuegos, Cuba, Aug.

6-20 (N. Banks). One paratype male, same data at type.

Type (M.C.Z. No. 27705) returned to the Museum of

Comparative Zoology. The paratype has been deposited
in the U. S. National Museum.

Explanation of Plate 1

Fig. 1. Dorilas latifrons n. sp.

a. Antenna.
b. Female abdomen, lateral.

Fig. 2. D. replicatus n. sp.

a. Male hypopygium, dorsal.

b. Ventral of male harpagones and
tip of sixth abdominal segment.

Fig. 3. D. spinosus n. sp.

a. Antenna.
b. Front leg of female.
e. Female abdomen, lateral.

Fig. 4. D. stygius n. sp.

a. Antenna.
b. Male hypopygium, dorsal.

c. Female abdomen, lateral.
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Explanation of Plate 2

Fig. 5. D. trinidadensis n. sp.

a. Antenna.
b. Male hypopygium, dorsal.

c. Male hypopygium, right side.

Fig. 6. Cephalosphcera panamcensis n. sp.

a. Hind tarsus, female.

b. Antenna.
c. Female abdomen, lateral.

d. Male hypopygium, dorsal.

Fig. 7. Tdmosvaryella tubercidata n. sp.

a. Hind trochanter and femur, male.

b. Male hypopygium, ventral.

c. Antenna.
d. Male hypopygium, dorsal.
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NEW AND LITTLE KNOWN SPECIES OF
NEABCTIC TEICHOPTEEA

By D. G. Denning

University of Wyoming, Laramie, Wyoming

Examination of additional caddis fly material from
western United States lias resulted in the recognition of

several new and little known species. Descriptions of

five of the new species appear in this paper. Unless other-

wise stated the types of the new species are in the writers
collection at the University of Wyoming. I would like

to express my thanks to Dr. L. J. Milne who made avail-

able one of his holotypes for comparison with a species

illustrated herein.

Leptocella aeolius n. sp.

This is an interesting species which can readily be dif-

ferentiated from other described Nearctic Leptocella by
the fuscous colored wings. The clasper and tenth tergite

are also markedly different from other described species.

This species was collected from a clear, cold, rapidly
flowing mountain stream at approximately 7,500 feet ele-

vation.

Male.—Forewing length 10 mm. General color of

forewings and hindwings reddish brown, considerably
brighter toward apex, a series of transverse whitish spots

from stigma to apex, fringe along margin near tip of

anal veins reddish brown, fringe at apex of hind wing
reddish brown.

Genitalia as in fig. 1. Ninth segment with dorsum pro-

duced caudad as a concave dorsal hood, below which arises

a pair of long finger-like processes
;
lateral margin pro-

duced caudad as a triangular side piece. Tenth tergite

practically ventrad in position, wide basally, gradually
acuminate, slightly upturned distally, apices narrowly in-

cised for a short distance, fig. 1A
;
pair of curved filaments

which arise near base of tergite expanded at apex into a

slightly convex plate. Clasper with basal flap narrow,
irregular in outline, neck narrow; mesal lobe subacute

16
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from lateral aspect, spatulate from dorsal or ventral as-

pect
;
lateral apical lobe very irregular and bearing sev-

eral long stout setae. Between base of claspers arise a
pair of filamentous lobes bearing at apex two long slender

setae. MMeagus semi-membranous with characteristic

spoonlike ventral plate.

Holotype. Male.—Sybille River, near Wheatland,
Wyoming, June 19, 1947 (D. G. Denning).

Athripsodes pfadti n. sp.

This species is very similar to arielles Denning, but
differs from it in details of the tenth tergite, such as the

clusters of minute spines along the lateral surface, in the

wide sclerotized lobe of the clasper, and the presence of

two large internal spines in the aedeagns.
Male.—Length 8-9 mm. Eyes small, separated on dor-

sum by about five times the dorsal width of one eye. An-
tennae rather short, about one and one-third times the

length of the forewing; basal portion of each segment
white, gradually becoming uniformly brownish. Wings
light brown, a prominent white spot at tip of anal veins,

a fringe of white hairs along margin, extending from R
to Ms. Legs a lighter shade than wings.

Genitalia as in fig. 2. Ninth segment with base wide,

considerably narrowed toward center; articulation with
cerci quite indistinct. Cerci, from dorsal aspect, sub-

triangular, apices separated by a wide triangular incision,

a few long fine setae present. Tenth tergite reaching
caudad slightly beyond cerci, apex upturned

;
viewed from

dorsal aspect apical margin straight
;
lateral surface with

two clusters of minute spines, one nearly circular group
of six, and one group of three. Clasper with basal por-
tion projected caudad a short distance which appears as a
prominant sub-triangular point when viewed from the
caudal aspect, fig. 2A; apical segment semi-membranous,
digitate, bearing a scattering of rather stout setae

;
sclero-

tized lobe shorter than apical segment, considerably ex-

panded apically, margin rounded when viewed laterally

;

somewhat hammer-shaped from caudal view, fig. 2A, a
pair of small setae along margin

;
caudal surface of basal
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portion bears several large and small setae. iEdeagus
with apical portion semi-membranous, trilobed from lat-

eral view, two prominant spines internally, fig. 2B.
Female.—Length 6.5-8 mm. Very similar in general

characteristics to male. Genitalia as in fig. 2C.
Holotype. Male.—Albany County, Wyoming, Little

Laramie River, August 1, 1947 (R. E. Pfadt).
Allotype. Female.—Same data as for holotype.
Paratypes.—17 males, 21 females, same data as for

holotype.

Ecclisomyia maculosa Banks

Originally described from Colorado
;
very little is known

of the distribution of this characteristically western
species.

Male.—Length 9 mm. Wings light brown, rather con-

spicuously irrorate with white markings. Legs a trifle

lighter brown than wings, spines black, spurs luteous.

Genitalia as in fig. 3 and 3A.
Female.—Genitalia as in fig. 3B. General character-

istics very similar to male. Cercus, from lateral aspect,

short and stocky, apex blunt
;
from dorsal aspect Y-shaped

incision extends nearly to base
;
cerci form a tubular struc-

ture with basal portion fused to dorsal portion of tenth

segment. Dorsal portion of tenth segment very thin,

spatulate, deeply incised, lateral portion also very thin

and extending to subgenital plate. Subgenital plate seen
from ventral aspect truncate, short and wide, reaching
caudad almost to distal margin of dorsal portion of tenth

segment.
This species was collected at an elevation of approxi-

mately 10,700 feet, along a shallow, narrow swift flowing

mountain stream. The majority of the specimens col-

lected were found resting on the banks of the stream,
often only an inch or so above the water.

Wyoming: Albany County, Snowy Range Mountains,
July 26, 1947 (D. G. Denning)

;
19 males, 3 females.

Limnephilus utahensis n. sp.

This species is closely related to occidentalis Banks and
labus Ross. It can easily be differentiated from these
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species by the short stocky tenth tergite, the shape of the

cerci and claspers and the presence of 3 subapical spines

on the lateral arm of the aedeagus.

Male.—Length 14-15 nun. Forewings tawny except

for irregular dark brown markings along the veins and a

concentration of irregular dark brown markings from the

cubitus to the inner margin of the wing. Front femur
with a linear patch of black spinules along under side and
with 2 small apical spines

;
front basitarsus subequal to

following segment; front tibia with 8 to 10 black spines

including one apical pair. Eighth tergite with mesal pro-

jection covered with black spinules.

Genitalia as in fig. 4. Ninth segment with lateral por-

tion wide, markedly reduced to a narrow bridge dorsally,

portion next to cerci arcuate. Lobes of tenth tergite very
short and stocky, apex small and only slightly upturned.
Cerci, from lateral view, only a trifle longer than wide,

posterior margin slightly sinuate
;
convergent from dorsal

view and with an acute apex; viewed from caudal aspect,

fig. 4A, mesal margin black and sharply bent mesad.
Claspers longer than wide, sides practically parallel, dor-

sal and ventral corners rounded, a small acute projection

along distal margin. Lateral arms of aedeagus fig. 4B,
shorter than main body, apically enlarged into a lobe

bearing a brush of fine setae, apex acute, just caudad to

apex occur three small spines as in fig. 4B. Apparently
some modification of these subapical spines may occur, as

on one lateral arm of the paratype the most ventrad spine
is considerably elongated, fig. 4C.

Female.—Length 16 mm. Genitalia as in fig. 4D. Same
color and general structure as male. Ninth segment com-
pletely divided dorsally. Tenth tergite tubular, apex at-

tenuated, bifid from dorsal view, fig. 4E.
Holotype. Male.—Callao, Juab County, Utah, August

7, 1945 (G. F. Knowlton), at light. [U. S. National Mu-
seum Collection.]

Allotype. Female.—Same data as for holotype.
Paratype. Male. Same data as for holotype.
Holotype and allotype deposited in the U. S. National

Museum.
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Dr. G. F. Knowlton collected these specimens from a
light trap operated near a small pond fed from an artesian
well. Callao is located just southwest of the Great Salt

Lake Desert.
Lepidostoma veleda n. sp.

This species belongs to the Pluvial group and bears
closest resemblance to ormea Ross and rayneri Ross. It

can be distinguished from these species by the lateral lobe

of the tenth tergite which bears a dorsal and ventral spine

opposite one another and the short truncate condition of

the tenth tergite when seen from the dorsal aspect.

Male.—Length 7.5-8 mm. Basal segment of antenna
long, almost equal to dorsal width of head, a scattering of

black scales over most of segment, especially dense along
mesal surface. Third segment of maxillary palpus with
a very dense brush of long black scales. Costal cells of

forewing reflexed nearly to media, resultant pocket lined

with dense brown setae and black scales which are espe-

cially heavy along margin, in a few individuals a scatter-

ing of black scales will be found extending beyond mar-
gin of pocket.

Genitalia as in fig. 5. Ninth segment annular, tergite

produced into a triangular projection. Tenth tergite di-

vided into a pair of divergent lateral lobes, separated on
meson to base, from dorsal aspect, fig. 5A, short, truncate,

prominent acute dorsal spine near center of margin
;
from

lateral aspect, fig. 5, dorsal spine directed dorsad, in a

straight line with the ventral spine which is curved
slightly cephalad. Claspers long, narrow, convergent
from ventral view, at base the short digitate process is

gradually curved caudad, apex sub-acute with small acute
caudad directed process near apex on mesal surface.

MMeagus long, tubular, base bulbous, apex of main por-
tion submembranous and with a pair of long, slender,

acute tubular processes along dorsal surface.

Female.—Length 8-8.5 mm. Similar to male except for
sexual dimorphic characters. Ninth and tenth tergites,

fig. 5B, relatively short
;
ninth tergite becomes a darkened

sub-acute angulation at apex, the tenth tergite lobes di-

vided and broadly rounded at apex. Spermatheca, fig.
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5C, with ventral bridge well marked and crossing sperma-
theca near margin.

Holotype. Male.—Albany County, Wyoming, Snowy
Range Mountains, near Centennial, Wyoming, August 3,

1947 (D. G. Denning).
Allotype. Female.—Same data as for holotype.

Paratypes.—5 males, 2 females
;
Woods Landing, Wyo-

ming, August 10, 1947 (D. G. Denning). 3 males
;
Poudre

River, 15 miles west of Teds Place, Colorado, August 17,

1947 (D. G. Denning). 3 males, 4 females
;
Poudre River,

approximately 15 miles east of Cameron Pass, Colorado,
August 19, 1947 (D. G. Denning) . 10 males

;
Rocky Moun-

tain National Park, Colorado, August 9, 1947 (D. G.

Denning).
In all instances the species was collected only from

clear, swift flowing mountain streams.

Lepidostoma ormea Ross

This recently described species was previously known
only from a male collected in Utah.

Colorado: Illinois River, south of Walden; August 10,

1947 (D. G. Denning), 1 male.
Collected from a shallow, clear swift flowing stream at

approximately 8,000 feet elevation.

Rhyacophila mirus n. sp.

This species is very closely related to alberta Banks.
Male.—Length 11-12 mm. Color brownish yellow,

with a scattering of dark brown markings over most of

forewing. First and second pair of legs light brown ex-

cept for a light yellowish color over apical portion of tibia,

third pair of legs luteous. Sternum of sixth and seventh
segment with a short acute mesal projection.

Genitalia as in fig. 6. Ninth segment with a wide emar-
gination laterally resulting in the ventral half being
greatly narrowed. Tenth tergite declivous from lateral

view, reaching ventrad to margin of claspei*; from dorsal
aspect, fig. 6A, slender, practically same width through-
out, apical portion produced into a pair of thin plates, the
inner pair (best viewed from lateral aspect) slender and
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rounded distally, the outer pair convex, wide and distally

nearly truncate. Basal segment of clasper long, almost
two and one-half times as long as wide, margins nearly
parallel; apical segment about one-half as long, the ven-
tral margin attenuated as in fig. 6. ^Edeagus long, reach-
ing to caudal margin of basal segment of clasper, apical

half of exposed portion slender, tubular, apex bifid; lat-

eral arms from ventral aspect, fig. 6B, reaching caudad
one-third length of apical segment of clasper, apices
gradually convergent, near middle of lateral arms area is

expanded, its ventral surface bearing a number of minute
spicules and its margin bearing a series of seven flat setae.

Female.—Length 12 mm. Same general color and char-

acteristics as for male. Sixth sternum with an acute

mesal projection. Eighth sternum with a wide mesal pro-

jection. Genitalia simple, tubular and tapering from
base to apex.

Holotype. Male.—Albany County, Wyoming, Snowy
Range Mountains, outlet of Mill Pond; September 25,

1947 (D. G. Denning).
Allotype. Female.—Same data as for holotype.

Paratypes. Same data as for holotype, except August

31, 1947, 2 males.
All specimens collected from a clear, cold, swift-flowing

mountain stream at approximately 10,500 feet elevation.

Rhyacophila verrula Milne

The collecting of this species in southeastern Wyoming
constitutes a considerable extension to its previously

known range of British Columbia, Alberta, Oregon and
Washington. Male genitalia, fig. 7, drawn from a speci-

men compared to holotype.

Wyoming: Snowy Range Mountains, outlet of Lake
Marie; August 31, 1947 (D. G. Denning), 3 males, 1 fe-

male. Collected along a rapid mountain stream at 10,500

feet elevation. Albany County, Snowy Range Mountains,
outlet of Mill Pond; September 25, 1947 (D. G. Denning),
1 male. Collected along a rapid mountain stream at

10,500 feet elevation. Albany County, Snowy Range
Mountains, Nash Fork Creek; September 25, 1947 (D. G.
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Denning), 3 males. Collected along a rapid mountain
stream at 9,600 feet elevation.

Polycentropus halidus Milne

This species has not been recorded since it was de-

scribed in 1936 by Milne from New Mexico. The deter-

mination of the specimen used in the illustration, fig. 8,

was checked by Ross.
California: Morgan Hill; September 5, 1939 (C. E.

Mickel), at light, 2 males, 1 female.

Arizona : Oak Creek Canyon, Banjo Bill Forest Camp

;

June, 1942 (C. P. Alexander), 2 males.

Polycentropus variegatus (Banks)

Very little is known regarding the distribution of this

species previously recorded from Washington and British

Columbia. The collecting of the species in southeastern
Wyoming is a very interesting extension in its known
range. Male genitalia as in fig. 9.

British Columbia : Cowichan Lake, August 1940 (C. P.

Idyll), 2 males.

Wyoming : Pole Mountain, near Laramie
;
August 16,

1947 (D. G. Denning), 1 male. Collected along a clear,

shallow mountain stream at approximately 7,500 feet ele-

vation.

California: Lake Tahoe; August 20, 1916 (L. Bruner),
1 male, 1 female.
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Explanation of Plate 3

Fig. 1. Leptocella ceolius, lateral aspect; 1A, tenth tergite, ventral aspect.

Fig. 2. Athripsodes pfadti, lateral aspect; 2A, clasper, caudal aspect;

2B, aedeagus, lateral aspect; 2C, lateral aspect of female.

Fig. 3. Ecclisomyia maculosa lateral aspect; 3A, ventral aspect; 3B, lateral

aspect of female.

Fig. 4. Limnephilus utahensis , lateral aspect; 4A, margin of claspers,

caudal aspect; 4B, lateral arm of aedeagus; 4C, apex of

lateral arm of aedeagus of paratype; 4D, lateral aspect of

female; 4E, dorsal aspect of tenth tergite of female.
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Explanation of Plate 4

Fig. 5. Lepidostoma veleda, lateral aspect; 5A, dorsal aspect of tenth

tergite; 5B, lateral aspect of female; 5C, spermatheca.
Fig. 6. Bhyacophila minis, lateral aspect; 6A, dorsal aspect of tenth

tergite; 6B, ventral aspect of aedeagus and lateral arms.

Fig. 7. Bhyacophila verrula, lateral aspect; 7A, sheath of aedeagus from
ventral aspect

;
7B, dorsal aspect of ninth and tenth

tergites.

Fig. 8. Polycentropus halidus, lateral aspect.

Fig. 9. Polycentropus variegatus, lateral aspect; 9A, lateral aspect of

aedeagus.
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NOTES ON CHINESE PANORPID^E
(MECOPTERA) 1

By F. M. Carpenter

Harvard University

Panorpa dieeras was described by McLachlan in 1894
from Szechuan, China. Lack of knowledge of the geni-

tal structures of the male type, which has been in private

hands and inaccessible for many years, has prevented
recognition of the species, though both Dr. Tjeder and I

attempted it. Acquisition of the McLachlan collection

by the British Museum (Natural History) in 1938 has
finally made the type available for study, and in reply to

my request for information about it, Mr. D. E. Kimmins
very kindly sent me two drawings, which enable recog-

nition of the insect. Since it is now apparent that both
Dr. Tjeder and I have misidentified diceras, I include

here an account of its structure and of the taxonomic
changes involved.

Panorpa diceras McL. (Fig. 1)

Panorpa diceras McLachlan, 1894, Ann. Mag. Nat. Hist.,

13 : 423 [nee P. diceras Tjeder, 1935, Arkiv for

Zoologi, 27A(33) : 7; nec P. diceras Carpenter, 1938,

Proc. Ent. Soc. Wash., 40: 270).

Panorpa grahami Carpenter, 1938, Proc. Ent. Soc.

Wash., 40 : 272, figs. 5, 9.

The drawings of the genital bulb of the type sent by
Mr. Kimmins are reproduced in the accompanying fig-

ure. A comparison of these with Dr. Tjeder ’s illustra-

tions of his species, and with my drawings (1938) of the

supposed diceras reveals obvious differences, especially

in the form of the hypovalvae and ventral valves. On
the other hand, comparison with my figures of the geni-

talia of grahami leaves no doubt of the identity of this

species with diceras . In other details of body structure,

as well as wing coloring, grahami also agrees with Mc-
1 Published with a grant from the Museum of Comparative Zoology at

Harvard College.
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Lachlan’s account of diceras. It is significant that the

type of grahami was collected only a few miles from
Tachienlu, the type locality of diceras. My failure in

1938 to recognize the specimen of grahami as diceras

was due to an incorrect interpretation of McLachlan’s
description of the liypovalvae.

Fig. 1. Panorpa diceras McLachlan. A, ventral view of $ genital

bulb, drawn from type in the British Museum (Natural History) by D. E.
Kimmins. B, preepiproct of same specimen.

I have already (1938, p. 271) proposed a new name
( tjederi

)
for the species which Tjeder identified and

described as diceras. The following is a description of

the species which I originally identified as diceras

:

Panorpa kimminsi, n. sp.

Panorpa diceras Carpenter, 1938, Proc. Ent. Soc. Wash.,
40: 270, fig. 2, 10, 11 (nec P. diceras McLachlan, 1894).
The genital bulb of the male and the internal skeleton

of the genital segment of the female have already been
described and figured in the paper mentioned above, so I

add here only an account of the rest of the body and the

wings : Body yellow, with black in the region of the ocelli

and between the antennal bases; also, a black stripe
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along each side of the rostrum
;
eyes gray-brown

;
thorax

and abdomen yellow, with a black stripe laterally, sixth

abdominal segment of male with a pair of short posterior
horns, as in diceras. Fore wing : length 15-18 mm.

;

width, 4 mm.
;
wing membrane dusky hyaline, with grey-

ish yellow at apex; pterostigma yellow.

Holotype (c?) : Omei (11,000 ft.), Szechuan, China,
July, 1936 (D. C. Graham)

;
in the IJ. S. National Mu-

seum. This is the specimen which I illustrated under
the name diceras McL. in 1938, figures 2 and 10.

Allotype (?) : near Tachienlu (5000-8500 ft.),

Szechuan, China, June 18-July 12, 1923 (D. C. Graham)

;

in U. S. National Museum. This specimen was illustra-

ted in the same paper (1938), figure 11.

Paratypes : 1 <?, Suifu, Szechuan, China, Oct. 1, 1929
(D. C. Graham)

;
in IT. S. National Museum. 1 $, west

of Yachow (2000-7500 ft.), Szechuan, China, June 14-18,

1922 (D. C. Graham)
;
in U. S. National Museum. 1

same collection data as last, in Museum of Comparative
Zoology. 1 $, same collection data as allotype, in U. S.

National Museum. 2 ?, 9 miles southwest of Tachienlu
(9000-11,000 ft.) Szechuan, China, June 25-27, 1923; in

Museum of Comparative Zoology.
There is an additional female, in poor condition and not

designated a paratype, from 30 miles north of Tachienlu,
Szechuan, 12,000 ft., July 5-9, 1923 (D. C. Graham).

This species, which I have named for Mr. D. E. Kim-
mins of the British Museum (Natural History), belongs
to the diceras group of Panorpa

,
but differs from the

other species included there by the curved forceps and
peculiar configuration of the ventral valves of the male.



NOTES ON MELANOPHORA RORALIS
(LINN.) (DIPTERA)

By Frank Morton Jones

Wilmington, Delaware

In 1903 Professor C. T. Brues published (Entomological

News, vol. 14, p. 291) an interesting account of liis dis-

covery, made at Woods Hole, Massachusetts, that the

larva of the Dexid flv, Melanophora roralis (Linn.), is an
internal parasite of “sow-bugs” (Oniscidae, Porcellio

sp.), pupating within the body-cavity of its deceased
host.

Meager European. references had indicated the possi-

bility of a wider range of larval habits for this insect;

but in 1934 the careful work of W. R. Thompson (Para-
sitology, vol. 26, pp. 378-448, pis. 15-22) demonstrated
that roralis (with related species) occurs regularly as a

parasite of the Oniscidae, and his taxonomic studies of

larva, puparium and adult placed roralis on a firm basis

for future recognition. Of this species his material was
not abundant, and his few field-records related to Euro-
pean conditions.

The following observations on roralis were made at

Vineyard Haven, Marthas Vineyard Island, Massachu-
setts, hence only a few miles from the place of Professor
Brues’ discovery of 1903. In the summer of 1946 I was
conducting a series of experiments with various chemicals
to which insect-attractant qualities had been attributed.

In some of these tests the selected chemical was dropped
upon a plaster-of-Paris disc substituted for the usual bait-

receptacle in a Rummel-tvpe trap. On August 28, as I

uncorked a small vial for rebaiting one of these traps
with isoamyl salicylate, a small black-winged fly circled

about the rim of the uncorked vial
;
and in the nine days

terminating on that date, forty-one flies of that same
species had appeared in the trap thus baited, along with
only three flies of other species. No comparable response
to other baits was noted, in the three similar and adjacent
traps operated through this period. These results seemed

31
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indicative that isoamyl salicylate possesses a strong selec-

tive attraction for this one fly, Melanophora roralis

(Linn.)
;
but the termination of the experiments then pre-

vented further confirmatory observations.
With the later-acquired knowledge of the identity of the

insect and after reference to Professor Brues’ account of

its parasitic status, it seemed desirable to give roralis

closer attention through the succeeding summer. How-
ever, that endeavor encountered unexpected difficulties,

for not only was 1947 generally recognized as a year of

unusual insect scarcity, but in May and June of that year
2700 acres of Marthas Vineyard, including the area under
observation, had been sprayed from the air with DDT,
and the oniscid host of roralis was not present in num-
bers approaching those of the preceding year. Only by
persistent search and daily observation did some features
of the economy of the insect become apparent.
Upon my arrival on Marthas Vineyard, June 22, roralis

was promptly detected as a “window-pane” fly. There-
after, through the summer, five bait-traps yielded one
hundred and six examples of roralis; many others were
recorded from the windows, screens and walls of the

house, indoors and out. These adults occurred over two
well-defined periods—the first extending from (at least)

late June to mid-July, then after nearly a month’s in-

terval (actually by August 10) the flies commenced to

appear again and were present throughout the remainder
of the month and as late as September 5, when oppor-
tunity for observation terminated. These dates seem to

indicate that in New England roralis has at least two
annual broods. In England (Thompson) the winter is

passed as second-stage larvae and no summer brood ap-
pears.

Search for the early stages of roralis was continued
throughout the summer, more successfully under the loose

bark of fallen trees, where sowbugs often congregate.

In early July a few empty and broken puparia, each partly

enclosed in the dry fragments of a sowbug, were found.

On July 23 two living larvae and one puparium were found,

each in a body of a recently deceased sowbug. Mean-
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while, twenty-five apparently healthy adult sowbugs had
been installed in a gallon jar, with layers of bark for

shelter and concealment, and pieces of apple and of po-

tato for food. On August 10 this jar was found to con-

tain 18 living sowbugs, fragments of 7 others, and 3 living

puparia of roralis; on August 21, only 13 living sowbugs
remained, and no additional roralis. That is, at least

12% parasitism was indicated and a much larger fatality

through cannibalism, a recognized sowbug trait. Exami-
nation of the 13 survivors showed that among these, two
species were represented

—

Oniscus asellus Linn, and Por-
cellio scaber Latr.

;
and the fragments enclosing roralis

puparia indicated that both these species had served as

hosts. Emergences of roralis adults (four) took place on
August 11 and August 15.

Adult roralis is diurnal in habit, rarely appearing
among the overnight captures of the bait-traps, and only
once in a light-trap operated throughout the season.

Further experiments with chemical baits (conducted in

collaboration with Mr. Charles P. Kimball of Rochester,
New York) forced some modification of the belief that

isoamyl salicylate possesses a unique attraction for
roralis

,

for in 1947 traps baited with other chemicals
sometimes captured fully as many flies of this species, and
it became a question whether the entrance of the flies into

the traps, in part at least, might not be ascribed to their

habit of penetrating and exploring narrow crevices and
cavities, rather than a response to attractive odors. A
few experiments with an unbaited trap tended to con-

firm that suspicion.

The almost uncanny ability of roralis to gain entrance
to screened houses may be attributed to this habit. In-

doors, these flies do not usually evince strong attraction

toward food, and their lives are apparently short, for

their dead bodies occur commonly on window-sills, in

cobwebs, and not rarely in bathtubs or in bowls of wash-
stands where perhaps the presence of moisture attracts

them.
Long ago it was suggested (W. D. Pierce, 1907, U. S.

Bull. Ent. 64, pp. 15 and 22) that sowbugs, because of their
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unsavory habitats and scavenger habits, might be con-

cerned in the transmission of disease. From most mod-
ern dwellings the sowbug is usually excluded; but roralis,

its intimate associate, passes all ordinary barriers and
may penetrate to all the rooms of human dwellings.

Should the suspicion against the sowbug be substantiated,

then roralis too may be recognized as a potential source

of danger.
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THEODORE DRU ADDISON COCKERELL
As this issue of Psyche goes to press, we have received

notice of the death of Professor T. D. A. Cockerell on
January 26, 1948. The following sketch of his life is

presented as a tribute and in recognition of his entomo-
logical contributions. The accompanying photograph
was kindly sent by Dr. Norma LeVeque.
Born in Norwood, England, in 1866, Professor Cockerell

came to this country at the age of twenty-one and for the

last forty-four years of his life was on the faculty of the

University of Colorado. He made many collecting trips,

even to such remote places as India, Australia, Peru, Si-

beria, and South Africa. His interests in natural history
were very broad and his publications, which number over
three thousand, include contributions to botany, paleon-
tology, and zoology. Insects, of course, were his main
interest. His early investigations were on Lepidoptera,
scale insects and Hymenoptera. If he had a specialty,

it was the taxonomy of the wild bees. While at the Uni-
versity of Colorado, he worked extensively on insects in

the Florissant Shales, which were not far from Boulder.
He also published many papers on fossil insects in the

Green River Shales, the ironstone nodules of Illinois, the

coal beds of Maryland, the Baltic amber, and several
other deposits. He was a regular contributor to Psyche.
His first paper in this journal, on Jamaican butterflies,

appeared in 1893 (vol. 6) ;
the last, on African bees, in

1946.

Professor Cockerell was an inspiring teacher. His
wide knowledge and boundless enthusiasm attracted stu-

dents to the University of Colorado from remote parts
of the country. That many of these have become out-

standing zoologists and entomologists is due in large
measure to the unique abilities of their teacher.

The Editorial Board.



ACCIDENTAL PARASITISM OF A TICK
BY A TICK

By George Axastos

Biological Laboratories, Harvard University

A case of a tick feeding on another tick was recently
observed amongst a lot of several thousand ticks taken
off domestic animals in the Netherlands East Indies, and
sent for study by Dr. P. C. Kraneveld of the Bacterioloog
Veeartsenijkundig Instituut, Buitenzorg, Java. A par-
tially engorged female Rhipicephalus hcemaphysaloides
paulopunctatus Neumann had its hypostome deeply in-

serted in the ventral surface of the abdomen of a fully

engorged female Bodphilus microplus (Canestrini). The
vial containing these two specimens listed the host as a
cow from Batavia, Java; so it would appear that the

Bodphilus was attached and feeding on the cow at the

time it was collected.

This should be considered a case of accidental parasit-

ism. It cannot well be called “cannibalism” since it in-

volves ticks not only of different species but even of

different genera. The cases called “cannibalism” by
previous authors concerned individuals of the same
species only.

A survey of the literature has revealed the following

cases known as “cannibalism”: C. A. Barber (1895, Na-
ture 52, p. 199) figures a male Amblyomma variegatum
(Hyalomma venustum) attached to the posterior end of a
female of the same species. Hunter and Hooker (1907,

Bur. Ent. Bull. 72, p. 35) reported finding in a lot of live

ticks from southwest Texas a female cattle tick, Bodphilus
annulatus, with its mouthparts inserted in another tick

(sex not given). Hooker, Bishopp, and Wood (1912,

Bur. Ent. Bull. 106, p. 32) found amongst specimens sent

to their laboratory a male Bodphilus annulatus (Mar-

garopus annulatus) with its hypostome inserted into the

side of an engorged female. Wood in two instances ob-

served in the laboratory Ornithodoros turicata adults

attaching and feeding on recently fed adults of the same
36
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species. Their final record was of two female Derma-
centor andersoni (Dermacentor venustus

)

taken oft a

horse at Lakeside, Washington; when received in the lab-

oratory the smaller female was attached to the more fully

engorged one. Sergent (1930, Bull. Soc. Hist. Nat. Afr.

dn Nord XXI, p. 195) observed, in tick feeding experi-

ments on a calf, that an nnengorged nymph of Hyalomma
mauritanicum attached itself to an engorged nymph of the

same species. Roubaud and Colas-Belcour (1935, Ann.
Parasit. Paris, T13 No. 5, p. 427) record two males of

Aponomma crassipes on a female of the same species

taken oft a lizard in Tonkin, Indo-China. E. Francis

(1938, Pub. Hlth. Rep., U. S. Pub. Hlth. Serv. 53, p. 2234)
records a starved female Ornithodoros turicata attached
and feeding on a fully engorged male, and an unfed
fourth stage nymph feeding on a fed nymph of this same
species. Gr. E. Davis (1941, Journal of Parasitology 27,

p. 432) believes the term “cannibalism” to be a misnomer
since the tick host is not consumed nor harmed enough to

interfere with its normal functions. He records two
cases wherein last stage nymphs of Ornithodoros parkeri
were punctured by ticks which proceeded to completely
engorge.
From the small number of known cases it would appear

that ticks seldom feed on each other. Lack of a suitable

host in nature might induce a tick to feed upon an already
engorged tick

;
or else a tick might accidentally pierce an-

other tick if the host were heavily infested.



A NEW DISCOTHYREA FROM NEW CALEDONIA
(HYMENOPTERA: FORMICID^E)

By William L. Brown, Jr.

Biological Laboratories, Harvard University.

I have recently received a small collection of ants made
by Charles L. Remington on New Caledonia during the

spring of 1945. Among them is a single specimen of

a new species of the interesting genus Discothyrea Roger.
This genus, hitherto unrepresented on the island, belongs
to a group of relict genera occurring in New Zealand,
Australia, the East Indies and the warmer parts of the

Americas. The find would seem to further strengthen
the belief in the Australia-New Caledonia-New Zealand
land-connections hypothesized as existing in the past, and
would also further indicate a past contact between these

areas and South America.

Discothyrea remingtoni new species

Worker. Total length measured from anterior cly-

peal border of the extended head to the posteriormost
point on the curved surface of gastric segment II, 2.6

mm. Length of head alone, 0.80 mm.; Weber’s length

of thorax 0.73 mm.
;
length of petiole, 0.19 mm.

;
of gaster,

measured around the curve of the vault to the anteriorly

directed last segmental apex, 1.24 mm.
Head from the front broadly oval, cephalic index 88;

broadest at about the posterior third of its length, with
the sides somewhat converging and only slightly convex
anteriorly; the posterior corners broadly rounded and
passing easily into the evenly convex posterior border.

Seen from the side, the posterior corners are evenly
rounded. The structure of the frontal region and car-

inal plate much as in other Discothyrea species, the

median ridge continuing upward to beyond the mid-
length of the head. Clypeus moderately projecting,

broadly rounded anteriorly. A* slight! area above each
antennal insertion on each side of the carinal plate very
weakly impressed. Mandibles short, strong, convex,.

38
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with knife-edged inner (masticatory) borders and acute

apices. Antennal scapes massively clavate, their respec-

tive funiculi eight-jointed, the last joint exceptionally

large and heavy. Eyes a little larger than most Dis-

cothyrea
,
with more than 12 and less than 18 ommatidia

in each, situated just above the anterior quarter of the

sides and a little toward the front or dorsal side of the

head.

Fig. 1. Discothyrea remingtoni new species, worker. A, petiole and
adjoining segments in profile; B, antenna.

Thorax not radically different from the usual run of

Discothyrea

,

rather stout, with blunt, rounded humeral
angles; epinotal teeth low and blunt, their bases ex-

tended dowu the sides of the epinotal declivity as low
vertical lamellae. The teeth are located somewhat far-

ther down the epinotal declivity than in Emery’s figures

of clavicornis in the Genera Insectorum and in the ori-

ginal description of that species (1).

The petiole is in the form of a thickened disc divided,

in at least the dorsal half, by a transverse sulcus into an-

terior and posterior low, rounded rims, the central planes
of which are parallel to each other, the anterior being
slightly the larger of the two. Seen from the rear, the

profile gives the effect of a semicircle within a concentric

semicircle, the anterior rim being the outer semicircle and
the posterior-the inner. The posterior rim is truncate at

its highest point, tEus providing a collar for the reception
of the base of the first gastric segment. The sulcus which
runs around the dorsum ends halfway down the sides of
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the node described
;
the median ventral keel is moderately

prominent and bears a blunt process anteriorly. The
gaster long, its second segment vanlted in the manner of

most proceratiine ants and the undercurved apical seg-

ments directed anteriorly.

The integument in general clearly shining through the

dense pilosity, very sparsely and finely punctulate. The
impressed spaces on each side of the median facial ridge

coarsely and closely punctate, scarcely shining. Clypeus,
carinal fusion process and antennae finely reticulate-

punctate, subopaque to opaque.
The entire body clothed densely with short suberect to

erect whitish hairs, which are slightly shorter on the head
and antennae, slightly more sparse on the legs.

Head ferrugineous yellow, the gaster, mandibles and
antennae somewhat lighter; thorax rich mahogany red,

the petiole lighter
;
legs and tip of gaster medium yellow.

Holotype: One worker deposited in the Museum of Com-
parative Zoology, No. 27788. Labelled “7 mi. S.E. La
Foa, New Caledonia, Rocky Humus. March 11, 1945 (C.

L. Remington ).”

The nearest species of the genus in size is D. antarctica

Emery (2), which measures 2 mm., but antarctica is yel-

low throughout and has a differently shaped petiole. D.
globus Forel and D. clavicornis Emery are much smaller
and are described as having opaque integument; globus
is red-brown throughout and clavicornis “flava”; both
have differently shaped petioles. Mann (3) described
specimens of clavicornis from the Solomons as “rich
brownish red.” Since Emery’s type is a unique and
possibly teneral, it would be best to wait for further col-

lecting before formally differentiating Mann’s specimens
as a color race. Forel ’s var. sauteri of globus from
Formosa should be accorded at least subspecific rank on
the basis of the description (4).
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THE SUPPOSED NYMPHS OF THE
PALPEODICTYOPTERA1

By F. M. Carpenter

Harvard University

Our knowledge of the metamorphosis of Carbonifer-

ous insects is meager. Inferences have been made
about their immature stages, but actual knowledge is

restricted to the fossils which have been found. Fur-
thermore, although some Carboniferous nymphs are

known, it is difficult to associate them with adults. Spe-
cific association is obviously impossible; the best that

can be done is association by family or order. If the

fossils concerned are members of an existing order, the

association can be made with near certainty, for the

living immature and imaginal forms provide a basis for

comparison; but if the fossils are adults belonging to

an extinct order, the problem of identifying their imma-
ture stages is more difficult. This is well illustrated by
the nymphs which have been referred to the extinct order
Palaeodictyoptera, and which have been extensively dis-

cussed in the literature on wing development. Specu-
lation about these nymphs and their significance has been
so great that I have thought it worth-while to summarize
here what is actually known about them.
Five palaeodictyopterous nymphs have been described

up to the present time, four by Handlirsch (1906) and
one by Goldenberg (1873). All are from Carboniferous
strata. Through the courtesy of Dr. R. S. Bassler and
Dr. Gf. A. Cooper, I have been able to examine the four
Handlirsch specimens in the United States National Mu-
seum. I have not seen the Goldenberg fossil, which is

in the collection of the Natural History Society at Bonn,
Germany, but it has been redescribed and figured by v.

Schlechtendal (1913J and Guthorl (1934). Handlirsch
placed all these species in tPs “form genus” Palceodic-

tyopteron, but he also used that term as a generic name
1 Published wfth a grant from the Museum of Comparative Zoology

at Harvard College.
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for adult Palaeodictyoptera with obscure family relation-

ships. Since, for reasons given below, I consider their

ordinal position obscure, I have assigned these nymphs
to Insecta Incertae Sedis.

Insectorum gen. indet. anglicanum Handl.
Plate 6, figures 1 and 5 ;

plate 7, figure 1.

(Palceodictyopteron) anglicanum Handlirsch, 1906, Foss.
Ins. : 52, pi. 8, fig. 16.

The specimen on which this species is based is pre-

served in an ironstone nodule, from Sedgley, England,
and is now in the U. S. National Museum (Type no.

38109, Beale Collection). Ilandlirsch’s figure of the fos-

sil, which is reproduced here (plate 6, figure 1) depicts

a slender wing or wing-pad, a fragment of another, parts
of the head (including one compound eye), thorax and
abdomen. The wing-pad is shown extending laterally

from the thorax, its longitudinal axis being perpendic-
ular to the longitudinal axis of the thorax. This figure

has been referred to several times in entomological
literature and has caused much speculation about the

development of the Palaeodictyoptera. Comstock, in his

“Wings of Insects” (1918), refutes Handlirsch ’s con-

tention that immature Palaeodictyoptera were aquatic by
pointing out that it would be ‘

‘ difficult to imagine insects

with laterally projecting wing buds, such as these nymphs
possessed, swimming through the water.” Lemche
(1940) uses the same figure as a source of important
evidence to aid his theory of polypliylectic origin of wings
in insects. Similarly, Forbes (1943) has employed it to

support his erection of an extinct order, Anasaxia. The
Palaeodictyoptera differed from the Anasaxia, in part, by
having nymphs “with the wing-pads extending directly

out, unlike all other insects.”

The fossil responsible for alPthis speculation is poorly
preserved, as shown in the accompanying photograph
(plate 7, figure 1). So far as I have been able to deter-

mine, it consists only of a single wing or wing-pad and
suggestions of the abdomen (plate 6, figure 5). The tho-

rax and head are not discerifible and till object which
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Handlirsch identified as an eye is plant material, like

that covering most of the nodule. There is therefore no
evidence whatever that the wing-pads of this insect were
developed perpendicularly to the thorax. The wing it-

self, however, shows more details than are indicated

in Handlirsch ’s figure or description. It is about 7 mm.
long, with an anterior margin that is slightly concave
proximally and convex near the middle. The most ob-

.

vious feature of the wing is a prominent longitudinal

ridge (or groove, in the counterpart), which is probably
the radius (Rl). Between it and the anterior margin is

a weaker interrupted ridge, and posterior to it is what
appears to be a forked vein. There is also a suggestion

of a posterior submarginal vein.

The part of the abdomen that is preserved consists of

five or six broad segments. These few segments indicate

an abdomen that is large in proportion to the wing,—

a

peculiarity suggesting that the insect was a nymph.
This was probably the case, but there is another possi-

bility worth mentioning: the wing of the fossil is much
like the elytron of some Protelytroptera, even to the con-

cave anterior margin, the heavy Rl, and the posterior,

submarginal vein. Without more precise knowledge of

the fore wing and at least part of the hind wing, we can
reach no conclusion on the ordinal position of this fos-

sil. There is certainly nothing to show that it is pakeo-
dictyopterous, and Handlirsch, although describing the

specimen as a nymph of that order, gave no reason for

his conclusion.

Insectorum gen. indet. virginianum Handl.
Plate 6, figure 2

;
plate 7, figure 2.

(
Paleeodictyopteron

)
virginianum Handlirsch, 1906, Foss.

Ins.: 63, pi. 8, fig. 19; 1906, Proc. IT. S. Nat. Mus., 29:

689, fig. 16.

The type of this species is preserved in black shale,

from soft coal beds near Redbird, West Virginia, and is

now in the National Museum (No. 25635). Handlirsch ’s

drawing of the fossil is reproduced here (plate 6, figure



44 Psyche [Mar.

2) ;
it depicts a basal piece of the fore wing-pad, a com-

plete bind wing or its bnd, and fragments of the thorax
and abdomen. As in the case of the preceding species,

the figure shows the wings extending laterally from the

thorax, and it was reproduced by Comstock (1918, fig.

81) to demonstrate the lateral formation of wings in

palseodictyopterous nymphs.
Examination of the fossil convinces me that Hand-

lirsch, in making his drawing, confused plant remains
with those of the insect, as can be seen from the ac-

companying photograph (plate 7, figure 2). The frag-

ment of the fore wing represented in his figure is either

a piece of a plant or of the insect’s body; it is clearly

not a wing or wing-bud, and it bears a relationship to the

true wing different from that shown in his figure. The
parts of the “thorax” and “abdomen” are clearly of

plant origin. The wing itself is about 10 mm. long, and
much more oval than shown in Handlirsch’s figure.

There are faint indications of veins or ridges, but they
cannot be followed satisfactorily because of numerous
wrinkles. Although this wing is very different from that

of the foregoing insect in shape, size and texture, there

is no evidence that it was either pakeodictyopterous or a

nymphal structure.

Insectorum gen. indet. mazonum Handl.
Plate 6, figure 3.

(Palceodictyopteron) mazonum Handlirsch, 1906, Foss.

Ins. : 63, pi. 8, fig. 17 ; 1906, Proc. U. S. Nat. Mus., 29

:

688, fig. 14.

This is preserved in an ironstone nodule, from the

vicinity of Morris, Illinois (Type no. 38831, U. S.

National Museum). Handlirsch’s figure is correct in

depicting the distal part of a wing, 18 mm. long, which
could be either nymphal or mature. The apparent thick-

ness of the fossil suggests that it is a wing-pad, possibly

of a roach or Protorthopteron. Its assignment to the

Palaeodictyoptera is entirely without foundation and
Handlirsch gave no reason for placing it there.
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Insectorum gen. indet. latipenne Handl.
Plate 6, figure 6.

(
Paleeodictyopteron

)
latipenne Handlirsch, 1906, Foss.

Ins.: 63, pi. 8, fig. 18; 1906, Proc. U. S. Nat. Mus., 29;

688, fig. 15.

This is also preserved in an ironstone nodule of the

Carbondale Formation, from near Braidwood, Illinois

(Type no. 38838, U. S. National Museum). As Hand-
lirsch shows, it consists of a poorly preserved wing, 22

mm. long, with a distinctly enlarged anal area. There is

no sign of the body and the only suggestion that the fos-

sil is a nymphal wing lies in its apparent thickness.

There is nothing, however, to show that it is pakeodic-

tyopterous
;
it could have belonged as well to a nymph of

a Protorthopteron or a related Carboniferous order.

Insectorum gen. indet. hageni Gold.

Plate 6, figure 4.

Termes hageni Goldenberg, 1873, Fauna saraep. foss., 1:

12; pi. 2, fig. 7b.

(Palceodictyopteron )
hageni Handlirsch, 1906, Foss. Ins.

:

62, pi. 8, fig. 15; v. Schlectendal, 1913, Nova Acta
Leop., 98 : 99, pi. 1, fig. 7 ;

pi. 8, fig. 1.

(
Dictyoneuridee

)
hageni Guthorl, 1934, Preuss. Geol.

Landes., 164: 84, fig. 48; pi. 13, fig. 6.

This fossil, from the Saarbriicken beds of Germany,
was originally thought by Goldenberg to be a wing of a

termite. It has subsequently been examined and de-

scribed by Handlirsch, v. Schlectendal, and Guthorl, who
have considered it a palaeodictyopterous wing-pad. The
discrepancy in the figures of the three last workers is

astonishing. Handlirsch shows a complete wing, with
entire margins

;
v. Schlectendal, a wing fragment, the

wing being broken posteriorly and distally; Guthorl, a

wing fragment with all margins broken. GuthorPs and
v. Schlectendal’s figures are alike in venation, but differ

markedly from Handlirsch ’s. From these and the pho-
tograph reproduced by Guthorl, the fossil appears to be
a proximal fragment (9 mm. long) of a small wing, pos-
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sibly a wing-pad; but there is nothing to show its af-

finities.

From the foregoing account I believe it is clear that

none of the fossils described as palaeodictyopterous
nymphs can rightly be so considered until further evi-

dence is at hand. Consequently, we have no actual

record of the nymphs of these insects and no knowledge
whatever of their wing development. It is noteworthy;
in this connection, that nymphs of the related order
Megasecoptera have been described by Handlirsch
(1911), from Illinois, and Bolton (1921) from England.
Those studied by Bolton show a venational pattern
strongly resembling that of the adult insects of the

family Brodiidae, and since both adults and nymphs
occur in the same deposit, their association seems justi-

fied. Handlirsch ’s (Palceodictyopteron )
anglicanum,

which has been discussed above, may be a poorly pre-

served and distorted specimen of this type. His me-
gasecopterous nymph, from the vicinity of Mazon Creek,

is so much like Bolton’s that its assignment to the Me-
gasecoptera is highly probable. At any rate, none of

these nymphs, which, incidentally, show the usual type

of wing development, can be referred to the Palaeo-

dictyoptera. For the present, therefore, we remain in

complete ignorance of their immature stages.

Literature Cited

Bolton, H.
1921. A Monograph of the Fossil Insects of the British Coal Mea-

sures, Part. I. Palaeont. Soe., 1919: 1—80.

Forbes, W. T. M.
1943. The Origin of Wings and Venational Types in Insects. Amer.

Midi. Nat., 29: 318-405.
Goldenberg, F.

1875. Fauna Sarsepontana Fossilis. Die fossilen Tliiere aus der

Steinkohlenformation von Saarbriicken, 1 : 1-26.

Guthorl, P.

1934. Die Arthropoden aus dem Carbon und Perm des Saar-Nahe-
Pfalz-Gebietes. Abhandl. Preuss. Geol. Landes., 164: 1-219.

Handlirsch, A.
1906. Die fossilen Insekten. Leipzig.
1911. New Palaeozoic Insects from the Vicinity of Mazon Creek,

Illinois. Am. Journ. Sci., 31(4): 353-377.
1922. Insecta palasozoica. Foss. Cat., 16(1): 1-230.



1948] Carpenter—Palaeodictyopterous Nymphs 47

Lemche, H.
1940. The Origin of Winged Insects. Vidensk. Medd. fra Dansk.

Naturh. Foren., 104: 127-168.

V. SCHLECHTENDAL, D.
1913. Untersuchungen iiber die karbonischen Insekten und Spinnen

von Wettin unter Beriicksichtigung verwandter Faumen.
Erster Teil : Revision der Originate von Germar, Giebel und
Goldenberg. Abhandl. Leop. -Carol. Deutschen Akad. Naturf.,
98: 1-186.



48 Psyche [Mar.

Explanation of Plate 6

Fig. 1. Insectorum gen. indet. anglicanum Handl. From Handlirsch, 1906.

Fig. 2. Insectorum gen. indet. virginianum Handl. From Handlirsch, 1906.

Fig. 3. Insectorum gen. indet. mazonum Handl. From Handlirsch, 1906.

Fig. 4. Insectorum gen. indet. hageni Gold. From Guthorl, 1934.

Fig. 5. Insectorum gen. indet. anglicanum Handl. Original drawing,
based upon type.

Fig. 6. Insectorum gen. indet. latipenne Handl. From Handlirsch, 1906.
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Psyche, 1948 Vol. 55, Plate 6

Carpenter—Palaedictyopterous Nymphs
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Explanation of Plate 7

Fig. 1. Photograph of the type of Insectorum gen. indet. anglicanum
Handl. (U. S. Nat. Museum, no. 38109).

Fig. 2. Photograph of the type of Insectorum gen. indet. virginianum
Handl. (U. S. Nat. Museum, no. 25635).
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LEPTINUS AMERICANUS LECONTE TAKEN ON A
SHREW (COLEOPTERA-LEPTINIDiE

)

By F. G. Werner and R. L. Edwards

Biological Laboratories, Harvard University

A fairly extensive literature has developed on the

curious “mammal nest beetles’’ and their relationship

with their hosts. Several cases have been recorded of

beetles actually being taken in the fur of mammals and it

is hoped that with the accumulation of data the signifi-

cance of this occurence will become apparent.
One of the authors, Edwards, has taken these beetles

several times in the fur of a shrew, Blarina brevicauda
talpoides (Gapper). The animals had been caught in

live-traps and the beetles were on them when they were
examined for ectoparasites. The actual records are as

follows : 2 2$, 9-Mile Swamp, Hubbardsville, N. Y., 1 in

Nov. and 1 in Dec., 1946
;
1 <?, 1 ?, Lake Piseco, N. Y., May

3, 1947
;
1 <J, Murphy Woods, Hamilton, N. Y., June 3,

1947. No specimens were taken in the nests.

Mr. H. S. Barber, of the U.S.D.A. Division of Insect

Identification, suggests that this is a case of phoresy,
with the primary source of the beetles being the nest of

another mammal, whose burrows the shrews had invaded.
He gives three cases, in litt., where large numbers have
been taken in the nests of moles and one in the nest of a

bumblebee. Dury, 1892, tells of getting 107 specimens in

a nest in which he had captured a specimen of Blarina
brevicauda. The caption of his article is “What I found
in the Nest of a Field Mouse” so there is some doubt as
to the actual identity of the nest. Numerous European
references to Leptinus mention mice, moles and shrews.

51



52 Psyche [June

Others mention finding them in caves. As will be pointed
out below, these do not refer to the same species as our
Leptinus.

When the specimens were checked by Werner, the

other author, it was discovered that there were significant

differences between the series at hand and the specimens
used in the figures of the European species by Jeannel
and by Sharp and Muir. This led to closer examina-
tion. There is little if any difference in general appear-
ance. The only discernible differences were the wider
eighth antennal segment, which was narrower than the ad-

jacent segments in testaceus, and the slightly wider clyp-

eus. When the male genitalia were examined, it was found
that great disparity exists. Our species lias the para-
meres wider and with eight apical setae in addition to the

two long subapical setae. Both Jeannel ’s and Sharp and
Muir’s figures of the male genitalia show only two long
subapical setae and some differences in general shape
and proportion. Jeannel figures the tips of the mandibles
as simple, while our species has the tips bifid. Two spe-

cimens dissected by Mr. Barber and kindly loaned for

comparison, one from Bareges, Pyrenees, France, and the

other from Torrington, England, have genitalic char-

acters as in the figures of Sharp and Muir and of Jeannel.

The mandibles of these specimens were not examined as

this would entail further dissection of the specimens and
placing the mandibles on a slide.

Since major differences in the genitalia usually are

taxonomically significant, our Leptinus is surely differ-

ent from Leptinus testaceus (Mull.). Leptinus a mer-
ican us LeConte was described from Iowa. Unfortun-

Explanation of Plate 8

Leptinus americanus Lee.

Camera lucida drawings of New York specimens mentioned in the text.

Figs. 3-5 from cleared specimens on slides, 1 & 2 from dissection of an
alcoholic specimen. All deposited in M.C.Z.

Fig. 1. Male genitalia, left lateral view, 238 x.

Fig. 2. Male genitalia, dorsal view, 238 x.

Fig. 3. Right antenna of female, dorsal view, 49 x.

Fig. 4. Dorsal view of head of female, 49 x.

Fig. 5. Tip of left mandible, ventral view, 382 x.
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ately, all four specimens in the type series are females
so that no check could be made of the male genitalia but
the external characters check perfectly with the New York
series. Undoubtedly, most or all of the specimens from
eastern North America should be assigned to this species.
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SOME SPIDERS FROM ACAPULCO, MEXICO*

By Elizabeth B. Bryant

Museum of Comparative Zoology

The Museum of Comparative Zoology has recently

received two small collections of spiders made at Aca-
pulco, by Dr. Harriet E. Frizzell in September 1940, of

4 species and a larger collection of 31 species by Dr.

Sarah E. Jones taken in December 1944. Of these 35

species, 8 and an allotype are new. All of these are

small and easily overlooked by the casual collector. It

is a locality from which the Cambridges had little ma-
terial when they wrote the two volumes of the Biologia
Centrali-Americana, published in 1889-1905. In a short

paper by Dr. W. J. Gertsch in 1907, several species from
this locality were included but all were collected at a
different season of the year.

The following is a list of the species found. All were
collected in December with the exception of the four
marked September.

Family (Ecobihle

c? 2 (Ecobius beatus Gertsch and Davis

Family Lycosihe

$ 2 pullus Sosippus mexicanus Simon, Sept.

Family Sicarixdae

pullus Scytodes championi F.O.P.-Cambr.
2 “ hebraica Simon

Family Pholchle

c? 2 Physocylus globosus (Tacz.)

Family Dictynidje

2 Dictyna sp.

2 “ nivea (O.P.-Cambr.)
"Published with a grant from the Museum of Comparative Zoology

at Harvard College.
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Family Theridiid^

5 Latrodectus mactans (Fabr.)

5 Theridion maculipes spec. nov.

2
‘

‘ placidum spec. nov.

Family LmYPHiimE

$ Eperigone ?

Family Aegiopid^

A pullus Argiope sp. Sept.

A ? Aranea pallidulus (Keys.)

A 2
44 vesta spec. nov.

2 Eriophora edax (O.P.-Cambr.)

$ Neosconella lineatipes (O.P.-Cambr.)

A 2
4

4

oaxacensis (Keys.) Sept,

A Tetragnatha alba F.O.P.-Cambr.

A 2
44 antillana Simon

A 2
4 4 dentigera F.O.P.-Cambr.

A 2
4 4 guatemalensis O.P.-Cambr.

2 pullus Theridiosoma ?

Family Thomisid^e

A Misumenops celer (Hentz)

2 A ? pullus Misumenops dubius (Keys.)

Family Clubionid^

5 pullus Anyphcena

2 Anyphcenella pavida spec. nov.

Family Salticidje

A 2 Habronattus cambridgei spec. nov.

2 Marpissa melanognatha (Lucas)

A 2 Metaphidippus g ratus spec. nov.

A 44 militaris (Hentz)

A $
44 purus spec. nov.

5 Phiale simplicicava (F.O.P.-Cambr.)

2 Plexippus fannce (Peckham)
2 Sidusa ?

A Tomis jonesce spec. nov.
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Family CEcobiim:

Genus CEcobius Lucas 1845
CEcobius beatus Gertsch and Davis

Figures 1, 2

CEcobius beatus Gertscli and Davis, 1937, p. 2, figs.

1, 2. “2 holotype and immature paratypes from Aca-
pulco, Mexico, June 17, 1936 (L. I. Davis).”

Male. Length, 1.5 mm.
The male is much darker than the holotype hut the

amount of color evidently depends upon the habitat.

The eyes are more closely grouped than in the female
and are on a low turret. The two black annulae on each
joint of the legs are reduced to large lateral dots. The
abdominal markings are typical of the genus and are

very distinct.

The palpus is large for the size of the spider. There
are three conspicuous points all protruding from the

cavity, a forked pair in the distal half and a longer point

at the base. All are heavily chitinized.

Allotype c? Mexico; Acapulco, 19 December 1944 (S.

Jones). 3c? 5? Mexico; Acapulco, 18-19 December 1944
(S. Jones).
The male selected as an allotype was found under a

rock and lias the dark marks on the cephalothorax and
the abdomen much more distinct than the specimens
found at the base of palm leaves, these are quite pale.

Family Theridiid^;

Genus Theridion Walckenaer 1805
Theridion maculipes spec. nov.

Figure 3

Female. Length, 1.5 mm., cepli. 0.6 mm., abd. 1.1 mm.
long, 1.0 mm. wide.

Cephalothorax pale, little darker about the eye area,

anterior margin only slightly narrowed, cephalic portion
little higher than the thoracic; eyes cover the anterior
margin, anterior row recurved, a.m.e. dark, convex, sepa-
rated by less than a diameter, a.l.e. smaller than a.m.e.,

separated from them by a radius of a.m.e., posterior
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row straight, eyes surrounded by red rings, p.m.e. larger
than a.m.e., separated by less than a diameter, p.l.e. sepa-
rated from p.m.e. by about a diameter of p.l.e., lateral

eyes touching, p.l.e. larger than a.l.e.
;
quadrangle slightly

higher than wide and about the same width in front as

behind; clypeus higher than quadrangle; mandibles ver-

tical, pale brown; labium dark, fused to the sternum,
wider than long; maxillce pale, more than twice as long
as the labium, slightly inclined; sternum white, triangu-

lar, about as wide as long, ending in a truncate lobe be-

tween the fourth coxae which are separated by fully a di-

ameter; abdomen globose, pale, with no definite pattern,

a small white inverted V at the base surrounded by
black that quickly fades, dorsum with small cliitinized

dots that may be the bases of colorless hairs, venter a
dull brown with an irregular median white spot; legs

relatively short, 1-2-4-3, II left missing, white with bro-

ken dark rings at the tips of tibiae and metatarsi, no
spines but rows of colorless hairs, most conspicuous on
the anterior tarsi and metatarsi; epigynum

,
a pair of

heavily chitinized round openings just above the fold

that touch on the median line with larger and more
widely separated sacs beneath the surface just anterior.

Holotype 2 Mexico; Acapulco, 19 December 1944 (S.

Jones).
Theridion maculipes is very small even for a Theri-

dion. The most conspicuous characters are the white
legs with the black dots and the black inverted V at the

base of the abdomen. The openings of the epigynum
are very distinct.

Theridion placidum spec. nov.

Figure 5

Female. Length, 2.6 mm., ceph. 0.9 mm., abd. 1.6 mm.
long, 1.5 mm. wide.

Cephalothorax pale, cephalic portion slightly darker,

shining, no hairs
;
eyes cover the anterior margin, an-

terior row slightly recurved, a.m.e. dark, separated by
less than a diameter, convex, a.l.e. smaller than a.m.e.,

separated from them by about a radius of a.m.e., pos-
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terior row procurved, p.m.e. larger than a.m.e., separated

by less than a diameter,, p.l.e. separated from p.m.e. by
a diameter of p.m.e., lateral eyes touching, p.l.e. slightly

larger than a. l.e.
;
quadrangle higher than wide, same

width in front as behind; clypeus vertical, and higher
than quadrangle; mandibles vertical, pale, cone-shaped;
labium pale; maxillee twice as long as labium; abdomen
globose, with a narrow median dark stripe with wavering
margins outlined with a narrow pale stripe each side,

in the emarginations a dark spot, three pairs in all, sides

a dull tan, entire abdomen with scattered colorless hairs,

venter pale
;
legs, 1-2-4-3, and I and II right legs missing,

I pair much the longest, pale, femora and tibiae slightly

darker at the tips, rows of colorless hairs
;
epigynum, a

pair of small dark circular sacs, fully two diameters
above the fold, separated by a diameter and a half, with
small oval openings beneath as figured.

Holotype 2 Mexico; Acapulco, 19 December 1944 (S.

Jones).
Undoubtedly Theridion placidum has been confused

with Theridion spiralis Emerton. The latter is a com-
mon species in the northern part of the United States

and lias been reported by Keyserling from Venezuela
and by Banks from Teapic, Mexico. Unfortunately a

specimen of the Banks identification is not in the mu-
seum collection. A type specimen of Theridion spira-

lis Emerton from Essex, Massachusetts, which is now
before me, has the median stripe on the abdomen pale,

heavily outlined by a dark stripe
;
the epigynum is sepa-

rated from the fold by less than a diameter and the

lower margin of the area is chitinized and rolled out-

ward.

Family Akgiopid^

Genus Aranea Linnaeus 1756
Aranea pallidula (Keys.)

Epeira pallidula Keyserling, 1863, p. 124, pi. 4, figs.

14, 15. “2 St. Fe de Bogota (N. Granada).”
Araueus pallidulus F.O.P.-Cambridge, 1904, 2, p. 514,

pi. 49, fig. 13.
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Keyserling described this species from a single fe-

male and states that it is 5.2 mm. long. Probably because
of poor illumination or magnification, be failed to see the

small scape in the middle of the epigynum. F.O.P.-

Cambridge had the species from Panama and in the brief

description mentions that it is 8.5 mm. long. He also

had the type before him. It is a common species at Barro
Colorado, Canal Zone, but all specimens seen are about
5.0-5.5 mm. long, so that the size mentioned by Cam-
bridge is probably an error. Such a discrepancy in size

is often misleading.

Aranea vesta spec. nov.

Figures 4, 6

Female. Length, 5.5 mm., ceph. 2.6 mm., abd. 3.5 mm.
long, 3.5 mm. wide.

CepJialothorax dull yellow, paler on cephalic portion,

anterior margin about half the greatest width, no thora-

cic groove, a pair of long colorless bristles at the end of

the cephalic slope
;
eyes cover the anterior margin, both

rows recurved, a.m.e. largest, separated by about a di-

ameter with a pair of long colorless bristles between, each
bristle from a distinct base, p.m.e. smaller than a.m.e.,

separated by more than a diameter with one long bristle

between, lateral eyes subequal and touching; quadrangle
wider in front and higher than wide; clypeus about a

radius of a.m.e. with 6 or 8 long bristles on the margin

;

mandibles dull yellow, vertical, with scattered long color-

less bristles, no boss, fang groove slightly oblique, upper
margin with 4 teeth, lower margin with 3 smaller teeth

;

labium pale brown, wider than long, tip rebordered
;
maxi-

llae pale, twice as long as labium, sides parallel; sternum
pale, triangular, three-quarters as wide as long, emargin-
ate opposite the coxae, pointed at the tip, fourth coxae

almost touching; abdomen as wide as long, but with no
shoulder angles, a median pale area at the base which
rapidly spreads to the width of the abdomen, on the dis-

tal half a median shield-shaped dark area, with emar-
ginate sides, venter brown with two irregular pale spots

anterior to the spinnerets; spinnerets dark, closely

grouped very near the tip; legs, 1-2-4-3, femora dark
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brown, other joints much paler with faint darker bands
near the tips, long black spines, no ventral spines on the

femora, III and IV tibiae with dorsal basal spine
;
epi-

gynum, area wider than long, a pale broad median scape

with a recurved spoon-shaped tip, base with several

short dark bristles, each side of the median scape rather

narrow plain areas with outer margins heavily chitinized

;

a lateral view shows the median scape curved outward.
Male. Length, 3.6 mm., ceph. 2.0 mm. long, 1.5 mm.

wide, abd. 2.0. mm. long, 1.6 mm. wide.

Cephalomorax pale brownish-yellow, cephalic por-

tion narrowed and rather high, faint thoracic groove on
the posterior third, scar of a median bristle midway be-

tween eyes and groove
;
eyes same as in the female with

scars of the two bristles between the a.m.e.
;
bristles on

the margin of the clypeus as in the female
;
abdomen

oval, about two-tliirds as wide as long, white with a dark
folium on the posterior two-tliirds with the emarginate
sides as in the female, venter pale brown, with a pair of

very faint pale spots anterior to the spinnerets
;
legs, 1-

2-4-3, II right missing, pale with vague broad dark bands
at the base and tip of tibiae, I and II coxae with a small
hook, no ventral spines on the femora, spines long and
dark, I pair, tibia, ventral, 2-2-2, basal and median pairs
very long, lateral, 3

_
3, dorsal, 1-1-1, metatarsus, ventral,

0, prolateral, 1, retrolateral, 2, II pair, patella, at the

tip, 1 very long, 1 short, tibia, ventral, 3p short at the

base, 2 at the tip, metatarsus, dorsal, 1 at the base, III

and IV tibiae, dorsal basal spine, IV femur near tip a re-

trolateral row of 6 slender spines, III femur, a retrola-

teral row of 3 very slender spines
;
palpus pale, patella,

paracymbium abruptly recurved and the tip broad and
bifid; the parts of the palpus best understood from the

figure.

Holotype $ Mexico; Acapulco, 19 December 1944 (S.

Jones). Allotype <$ Mexico; Acapulco, 18 December
1944 (S. Jones). Paratypes 6 ? 8 .<? Mexico; Acapulco,
18 December 1944 (S. Jones).
The generic position of Aranea vesta is very uncer-

tain. It cannot be placed in the genus Neosconella
F.O.P.-Camb. as it lacks ventral spines on the femora
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of both male and female. As the first coxa of the male
has a hook, it cannot be placed in the genus Metepeira
F.O.P.-Camb.
The epigynum agrees fairly well with the figure of

A ran ea cletrimentosa (O.P.-Camb.) This species was
described from both male and female but F.O.P.-Cam-
bridge evidently decided that they were not of the
same species and placed the male with Epeira nigrohu-
meralis O.P.-Camb. 2 and never placed the female
originally described under the name detrimentosa. The
male of A. detrimentosa has one long bristle on the tibia

and another from the patella of the palpus and the parts
of the palpus are quite unlike those of A. vesta.

Genus Eriophora Simon 1864

Eriophora edax (O.P.-Camb.)

Figure 7

Epeira edax O.P.-Cambridge, 1863, p. 30. “A 2 Pio
de Janeiro, Brazil.”
The specimen of Eriophora edax from Acapulco has

a distinct tubercle above the spinnerets and the shoulder
angles are slightly developed, both characters unlike the

common Eriophora halaustina (McCook), found in

Florida and Cuba. The abdomen is about 8.0 mm. long
and the scape is 4.0 mm. The base is heavily cliitinized

and the tip extends beyond the base of the spinnerets.

The species has been reported from various parts of

Central America and from Puerto Pico.

Genus Neosconella F.O.P.-Cambridge 1903

Neosconella lineatipes (O.P.-Camb.)

Epeira lineatipes O.P.-Cambridge, 1889, p. 30, pi. 7,

figs. 17, 18. “2 c? Guatemala
;
road between Retalliulen

and Mazatenango, Santa Ana, Guatemala City.”
Epeira lineatipes Keyserling, 1892, p. 190, pi. 9, fig.

141.

Neosconella lineatipes F.O.P.-Cambridge, 1902, p. 476,

pi. 45, figs. 5, 6.

This species is a little smaller than the one described



1948 j Bryant—Spiders from Mexico 63

by O.P.-Cambridge but it lias tlie same spots and lines

on tlie anterior pairs of legs, tlie mandibles and the

cephalothorax. The figure of the epigynnm given by
O.P.-Cambridge is very misleading as the scape is

turned back and it is not in a normal position. Keyser-
ling has a much better description and the figures of the

scape is in the normal position.

2 Mexico; Acapulco, 18 December 1944 (S. Jones).

Family CnuBiONiDm

Genus Anyph&nella Bryant 1931
Anyphaenella pavida spec. liov.

Figure 12

Female. Length, 3.0 mm., ceph. 1.0 mm., abd. 2.0 mm.
Cephalothorax pale, slightly darker about the ante-

rior margin, faint darker lateral stripes from the lateral

eyes to the posterior margin, moderately convex, thoracic

groove faint; eyes, anterior row straight, eyes subequal
and equidistant, separated by about a radius, posterior
row procurved, slightly longer than the anterior row,
separated by more than a diameter; quadrangle higher
than wide and wider behind than in front

;
clypeus about

equals the diameter of a.m.e.
;
mandibles brown, vertical,

rather long, fang groove transverse, impossible to see the

teeth on the fang groove; labium gray, about as long as
wide

;
maxillce pale, not twice as long as labium, sides

parallel, not emarginate on the outer margins
;
sternum

pale, nearly as wide as long, convex, widest between II
coxae, IV coxae separated by less than a diameter; abdo-
men pale, shaded with gray in no definite pattern, convex,
venter pale, opening of the posterior spiracle one third
nearer the spinnerets than to the fold, spinnerets closely

grouped; legs
,
I right missing, 1-4-2-3, very slender and

frail, pale, I pair very long, I tibia, 1.4 mm. long, spines,

ventral, 2-2, long and slender, lateral, 2-2, metatarsus,
ventral, 2-2

;
epigynum

,
area almost twice as wide as long,

all the parts beneath the surface deeply colored, a pair
of large dark sacs just anterior to the fold, separated by
fully a diameter with a notched margin between, in the
anterior half and slightly closer together, a pair of
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oblique openings with chitinized margins and a darker
point at the tip which may be the beginning of tubes.

Holotype $ Mexico; Acapulco, in palms, 18 December
1944 (S. Jones).
Anyphcenella pavida is very delicate and fragile, so

that it is impossible to count the teeth on the fang groove
or the spines on the slender legs but the parts of the

epigynum are very distinct. The spider has not ovipo-

sited.

Family Salticid^:

Genus Habronattus F.O.P.-Cambridge 1901
Habronattus cambridgei spec. nov.

Figures 13, 15, 16

Habronattus viridipes F.O.P.-Cambridge, 1901, p.

224, pi. 21, figs. 4, 5, nec Hentz, 1846; nec Pellenes viri-

dipes Peckham, 1885, 1900.

Male. Length, 4.5 mm., ceph. 2.5 mm. long, 1.5 mm.
wide, abd. 2.1 mm. long, 1.6 mm. wide.

Cephalothorax dark chestnut brown, with a narrow
band of white hairs above the anterior row of eyes and
a few scattered white hairs in the ocular area and about
the lateral margins, a dark triangle with the apex at the

groove that extends to the posterior margin, cephalotho-

rax fairly high, widest posterior to the dorsal eyes or

between the second pair of legs, thoracic groove short

in a circular depression between the dorsal eyes and mid-
way in the cephalic plane, thoracic slope quite abrupt;
eyes, anterior row recurved so that the upper margins
form a straight line, a.m.e. touching, a.l.e. about one-

half the diameter of a.m.e. and separated from them by
a little more than a line, small eyes about midway be-

tween the first and third rows, dorsal eyes subequal with
a.l.e.

;
quadrangle slightly wider behind than in front

and about twice as wide as long
;
clypeus wanting below

a.m.e. and no fringe on the margin; mandibles dark
brown, vertical, long and narrow, fang groove very short,

upper margin with three contiguous teeth, lower margin
with one sharp tooth; sternum dark brown, oval, first

cox* separated by a diameter, fourth cox* touching;
abdomen discolored so that markings are obscured, ven-
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ter brown, with lateral darker stripes
;

legs, 3-4-1-2,

III pair not modified and no fringes on any leg, brown,
with pale rings most conspicuous on the posterior pairs,

I pair, femur, prolateral surface slightly flattened and
covered with white scales, patella and tibia with many
white scales, spines, patella, prolateral, 1, tibia, ventral,

2-2-2, metatarsus, ventral, 2-2, basal pair very long,

II pair with area of white scales on femur smaller than
on I pair, III and IV tibiae with dorsal basal spine;

palpus not as long as cephalothorax, femur and patella

covered dorsally with white scales, tibia and tarsus pale

brown, tibia not as long as patella, tibial apophysis dark,

tarsus almost circular, bulb about circular, flattened,

embolus from a distinct lobe of the bulb, starting about
the middle on the outer side and ending in a very slender

tube in a groove at the tip of the cymbium, the second
process heavier, from just below the middle of the bulb,

with an abrupt turn at the lower margin and ending
about opposite the origin on the inner margin.
Female. Length, 5.1 mm., ceph. 2.4 mm. long, 1.7 mm.

wide, abd. 2.5 mm. long, 1.7 mm. wide.
Cephalothorax pale brown, scantily covered with

white hairs, darker about the eyes, moderately high,

widest posterior to the dorsal eyes, thoracic groove
short, in a circular depression about the middle of the

cephalic area, thoracic slope concave; eyes as in the

male
;
mandibles and mouth parts as in the male

;
sternum

a pale brown, oval, first cox® separated by more than a
diameter, fourth cox® touching; abdomen oval, dorsum
flattened, pale, speckled with small patches of black hairs,

venter pale outlined by a paler square; legs, 3-4-1 -2,
anterior pairs pale brown, on dorsal side, much paler
on ventral, posterior pairs distinctly ringed on the dor-
sal side with dark and pale rings, ventral side pale;
epigynum of the typical form with an oblique oval open-
ing each side of a small triangle, posteriorly each side

curved dark tubes with a small opening below the tri-

angle as figured.

Holotype S Mexico; Acapulco, 17 December 1944 (S.

Jones). Allotyye 2 Mexico; Acapulco, 17 December
1944 (S. Jones).
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F.O.P.-Cambridge probably bad this species which
he identified in the Biol. Centr. America, as Habronattus
viridipes, following the Pecldiams identification of 1885
and 1900, of the Hentz species. Later in 1909, the
Peckhams corrected their identification of viridipes
Hentz and named the species found in Texas, fallax.

A year latter, in 1910, Petrnnkevitch in his catalogue,
erroneously considered the Mexican species the same as

fallax from Texas.
Habronattus viridipes (Hentz) has a heavy fringe of

white hairs on the first pair of legs and the third pa-
tella is modified. Habronattus fallax (Peckliam) has no
fringe on the first pair of legs, the third patella not en-

larged and the legs conspicuously ringed with white
and black hairs. Habronattus cambridgei has no fringe

on the first pair of legs, but the femur is slightly flattened

and the area is covered with white scales
;
the cephalotho-

rax is more slender than in the other two species and has
a brush of white hairs above the first row of eye s and no
white scales on the clypeus.

The female of Habronattus cambridgei is strikingly

unlike the other species. Both viridipes and fallax have
distinct abdominal patterns as in the males, while in

cambridgei the abdomen has no dorsal pattern. The
epigvnum is typical of others of the genus.

Genus MetapJiidippus F.O.P.-Cambridge 1903
Metaphidippus gratus spec. nov.

Figures 8, 9, 11

Male. Length, 5.4 mm., ceph. 2.5 mm. long, 2.1 mm.
wide, abd. 5.1 mm. long, 1.6 mm. wide.

Cephalothorax chestnut-brown, with scattered iri-

descent white hairs, wide lateral stripes of white hairs

from the a.m.e. that do not meet at the posterior margin,
cephalic portion high, with a recurved shallow depression

posterior to the dorsal eyes, then sloping gradually to

the posterior margin, lateral margins rounded not par-

allel, thoracic groove short in the depression between the

dorsal eyes
;
eyes, anterior row recurved, so that the

upper margins of a.m.e. and the lower margins of a.l.e.



1948] Bryant—Spiders from Mexico 67

form a straight line, a.m.e. separated by little more than

a line, and from a.l.e. by about a diameter of a.l.e., a.l.e.

about a radius of a.m.e., second row of eyes one-third

nearer anterior row than to dorsal eyes, p.l.e. not on the

extreme margin of the carapace and subequahwith a.l.e.

;

quadrangle slightly wider behind than in front; clypeus

about wanting below a.m.e.
;
mandibles paler than cepha-

lothorax, slightly divergent, basal third covered with
long white hairs, oidy slightly narrower at the base than

at the fang, fang groove with a blunt cusp on the upper
margin, lower margin with a small sharp tooth opposite

the cusp on the upper margin, fang a little longer than the

groove
;
labium dark brown, longer than wide, tip rebor-

dered; maxillce brown, not twice as long as labium, upper
outer angle produced in a slight lobe

;
sternum brown,

longer than wide
;
abdomen oval, dorsum flat, a dark

brown with wide lateral stripes of white hairs that do
not meet at the base but join above the spinnerets, ven-

ter a paler brown; legs, 1-4-2-3, dark brown, I pair
slightly enlarged, I femur with a retrolateral fringe of

short white hairs, scattered white scales on tibia, other

legs brown, with a few white hairs, spines, I pair, femur
prolateral, 1, patella, 0, tibia, ventral, 2-2-2, all shorter

than the diameter of the joint, the prolateral row extends
to the middle of the joint, metatarsus, ventral, 2-2, II

pair, spines the same as on I pair but smaller, few spines

in III and IV pairs, no dorsal basal spine on III and IV
tibiae; palpus about as long as cephalothorax, femur slen-

der, patella and tibia subequal, cymbium small and slen-

der almost three times as long as as wide, tibial apophy-
sis a slender straight spur, not as long as the diameter
of the joint and parallel to the cymbium, bulb only
slightly prolonged onto the tibia, embolus at the tip, a

straight stout spur, abruptly narrowed near the tip.

Female. Length, 6.4 mm., ceph. 2.6 mm. long, 2.1 mm.
wide, abd. 4.0 mm. long, 2.5 mm. wide.
Ceph alothorax chestnut-brown, with scattered white

hairs, no wide white marginal stripe as in the male and
the sides not rounded, recurved shallow depression pos-
terior to the dorsal eyes with the thoracic groove as in
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tlie male
;
eyes the same as in the male

;
clypeus as in the

male, with a mass of white hairs beneath the a.l.e. and a

fringe of white hairs on the margin; mandibles dark
brown, basal half with a mass of white hairs, vertical, not
narrowed at the base as in the male, fang groove almost
horizontal, npper margin with a scopnla of stiff hairs,

lower margin with a sharp tooth; labium dark brown,
longer than wide

;
no lobe on the maxillae

;
sternum as in

the male; abdomen pale, with a median dark stripe,

heaviest on the posterior two-thirds, with the lateral mar-
gins broken by three pairs of spots covered with white

hairs, the anterior pair at the first muscle spots, venter
pale; legs

,

1-4-2-3, III left missing, I pair slightly en-

larged, dark with no rings, other pairs paler, III and TV
pairs with faint dark rings at the ends of each joint,

spines as in the male; epigynum
,
area wider than long,

with a pair of oval, slightly oblique openings at the an-

terior portion, the median area convex and the posterior

margin deeply edentate.

Holotype <$ Mexico; Acapulco, 19 December 1944 (S.

Jones). Allotype Mexico
;
Acapulco, 19 December 1944

($. Jones).
Metaphidippus grains is related to Metaphidippus

lanceolatus F.O.P.-Cambridge, known only from the male,
from Mexico and Guatemala, and also found by Dr.
Chickering at Boquete, Pan. Rep., and identified by Mr.
Banks from Costa Rica. Cambridge has figured three
types of teeth on the fang groove, showing that the teeth
are very variable in this species. The legs are described
with dark and pale rings and the abdomen has white
lateral stripes that meet at the base, the area between
with paired dark spots. The Acapulco species is larger
and darker than the specimens of M. lanceolatus from
Costa Rica.

Metaphidippus purus spec. nov.

Figures 10, 14

Male. Length, 3.6 mm., ceph. 1.6 mm. long, 1.6 mm.
wide, abd. 2.0 mm. long, 1.1 mm. wide, mand. 1.0 mm. long.

Cephalothorax a deep mahogany-brown, eyes on black
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spots, a narrow stripe of white hairs below the second eye
row to near the posterior margin, this is not a marginal
stripe, and a faint recurved cross bar of white hairs pos-
terior to the dorsal eyes, a pair of dark spots in the middle
of the eye area, many small white iridescent hairs on
entire carapace, cephalic portion high and continued on
the same plane halfway to the posterior margin when it

falls abruptly, widest posterior to the dorsal eyes, lateral

margins rounded, thoracic groove short; eyes, anterior

row recurved, seen from the front, the upper margins of

the eyes form a straight line, eyes equidistant, a.m.e.

separated by little more than a line, a.l.e. less than a radius
of a.m.e., eyes of the second row nearer the first than to

the third row, dorsal eyes not quite on the extreme margin
of the carapace

;
quadrangle slightly wider behind than in

front; clypeus very narrow below a.m.e., with a fringe of

white hairs on the margin; mandibles brown, shining,

no hairs, slightly divergent, rounded and slender, only

slightly wider at the base than at the tip, upper margin of

the fang groove with one small tooth one-third from the

base of the fang, lower margin with a much larger tooth

or cusp near the base of the fang, fang long and sinuous;

labium dark brown, longer than wide with a recurved tip

;

maxillce brown, twice as long as the labium, with upper
outer angle produced in a short lobe

;
sternum brown, oval,

convex; abdomen oval, a narrow lateral stripe of white
hairs that do not meet at the spinnerets and is narrowly
separated at the base, a \m\e middle stripe with darker
stripes each side on the posterior half broken into four
pairs of darker spots, scattered iridescent scales on the

pale area, venter pale
;
legs, 1-4-2-3, II left missing, I

pair enlarged, brown, with tarsus pale, femur flattened

laterally, spines, patella, 0, tibia ventral, 2-2-2, prolateral
row extends to about the middle of the joint, metatarsus,
ventral, 2-2, II pair paler than the I pair, spines, patella,

0, tibia, ventral, 2-2-!, Ill and IV pairs with distal half

of femur dark, no spines, I coxa brown, others pale and
quite long; palpus longer than cephalothorax, femur
curved, basal half pale with large white scales, patella

longer than tibia, tibia! apophysis a slender black spine
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parallel to the cymbium, bulb small, not extending- onto
the tibia, embolus a slender curved black spine at the tip

of the bulb
;
both bulb and embolus may be somewhat dis-

torted.

Female. Length, 4.4 mm., ceph. 2.0 mm. long, 1.6 mm.
wide, abd. 2.6 mm. long, 1.6 mm. wide.

Cephalothorax the same as in the male, except that the

recurved transverse bar of white scales is much heavier
and the lateral stripe of white scales is quite short, a
clavate bristle below the eyes of the second row; eyes
same as in the male

;
clypeus the same as the male with

a fringe of white hairs on the margin; mandibles dark
brown, with white hairs, vertical, fang groove transverse,

lower margin with a fissident tooth; labium and maxiUce
same as in the male, but no lobe on the upper outer
angle

;
sternum dark brown, all coxae pale

;
abdomen oval,

dorsum flattened, with a pale median stripe that extends
just beyond the middle, a dark basal spear-mark, either

side the dark areas are broken into four dark spots as

in the male, often with short cross bars of white scales

separating the dark spots, venter pale with a large dark
triangle in the center; legs, 1-4-2-3, shorter than in the

male, I pair not enlarged, brown, tarsus and metatarsus
pale, femur with a mass of white scales on the sides,

spines, patella, 0, tibia, ventral, 2-2-2, metatarsus, ven-
tral, 2-2, II pair, femur brown with long white hairs,

tibia with a dark ring at the tip, other joints pale, spines,

patella, 0, tibia, ventral, a prolateral row, 1-1-1, meta-
tarsus, ventral, 2-2, III and IV pairs, pale with dark
rings on femora and tibiae, very few spines; epigynum,
probably recently moulted as the parts are only lightly

cliitinized, on the anterior half a pair of large oblique

oval openings, posterior margin deeply notched with a

pair of small circular hyaline sacs each side.

Holotype <$ Mexico
;
Acapulco, in lagoon on rubber

trees, 18 December 1944 (S. Jones). Allotype 2 Mexico;
Acapulco, on rubber trees, 18 December 1944 (S. Jones).

Paratypes, 2? pullus, Mexico
;
Acapulco, on rubber trees,

18 December 1944 (S. Jones).
Metaphidippits punts is related to Metaphidippus
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pernotus (Petr.)=M. pernix, M. felix F.O.P.-Camb.,
nee Peckham, from Guatemala but it lacks the large

tooth on the upper margin of the fang groove and has
but one small tooth instead of two teeth near the base
of the same margin. The tibial apophysis is much
longer on M. purus and the median area of the dorsum
is broken into four pairs of dark spots. The female of

M. pernotus (Petr.) is not known.

Genus Tomis F.O.P.-Cambridge 1901
Tomis jonesae spec. nov.

Figure 17

Male. Length, 5.1 mm., ceph. 2.5 mm. long, 2.0 mm.
wide, abd. 2.6 mm. long, 1.6 mm. wide.

Cephalothorax chestnut-brown, ocular area covered
with short white scales with a stripe on the median third

of longer dark bairs that extends onto the clypeus, a

broad marginal stripe of white hairs from the anterior

eye row to the posterior margin and a small median .spot

of white hairs on the posterior slope of the cephalotho-
rax, carapace rather high, sloping very gradually from
the anterior eve row to halfway between the groove and
the posterior margin where it falls abruptly, widest
posterior to tlie groove, groove very short and in a cir-

cular depression; eyes

,

anterior row recurved, eyes very
unequal in size, a.m.e. separated by little more than a
line, and from a.l.e. by about double that space but less

than a radius of a.l.e., small eyes midway between first

and third rows, p.l.e. smaller than a.l.e. and not on the

margin of the carapace; quadrangle narrower behind
than in front and two-thirds as long as wide; clypeus
about a radius of a.m.e., slightly retreating with a long
median recurved bristle below a.m.e.

;
mandibles dark

brown, vertical, rather small, fang groove transverse, up-
per margin with four small teeth, lower margin with no
teeth, fang with a thick base

;
labium brown, longer than

wide, tip pale and narrower than the base
;

maxillae

brown, not twice as long as the labium; sternum brown,
flat, about two-thirds as wide as long, with many long
hairs about the margins, fourth coxae separated by about
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half a diameter
;
abdomen oval, brown, dorsum flat, clothed

with brown and white hairs in no distinct pattern ex-

cept for three dark chevrons on the distal half and large

spots of white hairs each side, venter pale with many
white hairs

;
legs, 4-1-2-3, pale, with rather vague darker

rings on the tibiae and patellae, spines, I and II pairs,

tibiae, ventral, 2-2-2, metatarsi, ventral, 2-2, III and IV
tibiae, dorsal basal spine and median and apical whorls
of spines

;
palpus, about as long as cephalothorax,

brown, femur with a dorsal crest of white hairs, patella

and tibia of about equal length, tibia about as wide as

long with a retrolateral fringe of long white hairs and
a prolateral brush of dark hairs so that the joint ap-
pears very broad, tibial apophysis a very slender dark
shiny spur that extends beyond the middle of the cym-
bium, cymbium little longer than the tibia, embolus starts

at the lower margin of the bulb, follows the contour of

the cavity and ends as a slender free tip at the tip of the

cymbium; in the bulb a conspicuous tube forms a IT-

sliaped loop.

Holotype c? Mexico
;
Acapulco, on grass at beach, 18

December 1944 (S. Jones).
The genus Tomis was based by F.O.P.-Cambridge on

a single species, Tomis palpalis F.O.P.-Camb. from
Teapa, Mexico. Tomis jonesce is separated from the

genotype, by the slightly smaller size, the mass of short

white hairs on the ocular area with the median stripe of

longer dark hairs, the four teeth on the upper margin of

the fang groove that are not grouped on a lobe or proc-

ess as figured by Cambridge, and the U-shaped tube in

the bulb of the palpus. Both species have the slender
shining tibial apophysis and a very broad tibia of the

palpus.
The stripe of black hairs on the ocular area is very

conspicuous and if present on the genotype, would have
been noted by F.O.P.-Cambridge.
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Explanation of Plate 9

(Ecobius beatus Gertseli and Davis, left palpus.

(Ecobius beatus Gertseli and Davis, male, dorsal.

Thericlion maculipes spec, nov., epigynum.
Aranea vesta spec, nov., epigynum.
Theridion placidum spec, nov., epigynum.
Aranea vesta spec, nov., left palpus.
Eriophora edax (Blackw.), epigynum.
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Explanation op Plate 10

Fig. 8. Metaphidippus gratus spec, nov., left palpus.

Fig. 9. Metaphidippus gratus spec, nov., epigynum.
Fig. 10. Metaphidippus purus spec, nov., left palpus.

Fig. 11. Metaphidippus gratus spec, nov., male, left mandible, ventral.

Fig. 12. Anyplicenella pavida spec, nov., epigynum.
Fig. 13. Habronattus cambridgei spec nov., left palpus, tibial apophysis.

Fig. 14. Metaphidippus purus spec, nov., epigynum.
Fig. 15. Habronattus cambridgei spec, nov., left palpus, ventral.

Fig. 16. Habronattus cambridgei spec, nov., epigynum.
Fig. 17. Tomis jonesce spec, nov., left palpus.
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A REDESCRIPTION OF THE TYPES OF STRUMI-
GENYS MANDIBULARIS F. SMITH, AND

CEPHALOXYS CAPITATA F. SMITH

By Horace Donisthorpe, F.Z.S., F.R.E.S.

British Museum (Natural History), London

As my old friend the late Professor W. M. Wheeler
once said to me, the Genus Strumigenys F. Smith much
requires to he revised. This revision, I understand, is

now being undertaken by Mr. W. L. Brown, Jr., at the

Biological Laboratories, Harvard University. As F.

Smith’s descriptions of Strumigenys mandibularis and
Cephaloxys capitata are quite inadequate for modern re-

quirements; and as the rules of the British Museum do
not allow types to be sent out of the Museum, I decided
to redescribe the types of these two species. This I

have done in the following short paper, which I trust

will be of use to Mr. Brown in his revision of the genus
Strumigenys F. Smith.
Strumigenys

(
Strumigenys

)
mandibularis F. Smith.

2. Reddish brown, top of head blackish, the clypeus and
base of lobes being reddish brown, first segment of gaster

somewhat marked with black, eyes black, legs brownish
yellow. Head triangular or cordate, narrowed in front,

posterior border deeply excised, the excision being
rounded, the posterior angles, consisting of two broad
bluntly pointed lobes, separated by the excision, which are

depressed above anteriorly, feebly longitudinally striate

and very finely granulate, clothed with a number of very
short and narrow adpressed glittering scale-like hairs

;

mandibles not very long (0.6 mm.), stout, inner border
above armed with two blunt teeth towards the apex, apex
armed with three teeth, the two outside ones long and
pointed, crossing each other when closed, the one be-

tween them short and blunt; a row of blunt not very
close spine-like outstanding hairs is arranged along the
inner border and also between the apical teeth; clypeus
large, rather flat, transverse anterior border rounded
and furnished with a row of clubbed hairs, posterior bor-
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der widely V-sliaped, the furrow which separates it from
the rest of the head rather deep

;
frontal carince forming

the upper border of a rather deeply hollowed scrobe

above the eyes; eyes large, round oval, ocelli small;

antennce six-jointed, fairly long; scape stout, curved,

longer than the funiculus, very finely granulate, with a

few adpressed short hairs on upper surface, anterior

border with a row of longer and shorter not very close

outstanding blunt spine-like hairs
;
funiculus covered

with close adpressed silvery hairs pointing forwards, last

two joints long and broader than those preceding, last

joint pointed and longer than the two preceding taken
together. Thorax stout, convex, very finely granulate;
pronotum furnished with a neck anteriorly, transverse,

posterior border semicircular, embracing the mesonotum

;

mesonotum large, prominent, about as long as broad,
broadest just before base, posterior border almost
straight, a very fine narrow suture separates it from
prsescutellum

;
prcescutellum narrow, transverse, almost

flat, separated from scutellum by a broad rounded suture
which is deeper than that separating it from mesonotum

;

scutellum round oval, lozenge-shaped, transverse, some-
what prominent; metanotum very narrow, transverse,
situated beneath scutellum

;
epinotum descending abruptly

from beneath metanotum, armed with two short sharp
teeth, space between the teeth somewhat hollowed out.

Petiole with a long peduncle, and a node at apex rounded
above and at sides, finely granulate

;
post-petiole finely

granulate, broader than node of petiole, broadest at apex,
rounded above and at sides. A white spongiform sub-
stance is present beneath the petiole and post-petiole and
also along the junction between the petiole and post-
petiole, and the post-petiole and gaster; gaster broadly
oval, pointed at apex, broader in front than behind,
broadest just before apex of first segment which is con-
siderably longer than the rest of the gaster and very
finely longitudinally striate. Rest of segments smooth
and shining. Legs rather long, clothed with long decum-
bent glittering scale-like hairs. Long. 5 mm.

Redescription of F. Smith’s type of Strumigenys man-
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dibularis, a dealated female taken by Henery Walter
Bates at St. Pawlo, Brazil.

F. Smith’s original description may be found in the

Journal of Entomology, 1862, vol. 1, pp. 72-73, pi. 4, figs.

6 and 7.

Strumigenys
(
Cephaloxys

)
capitata F. Smith

2. Lighhbrownisli red
;
eyes, space between ocelli, and

teeth of mandibles black. Head, thorax, and node of

petiole finely, granulate, declivity of epinotum, petiole,

and gaster smooth and shining.

Head long triangular, or cordate, considerably nar-
rower at apex than at base, broadest across ocelli, pos-
terior angles rounded, posterior border moderately
deeply excised; mandibles (only the left is present)
rather short, pointed at apex, curved, the masticatory bor-

der armed with a row of small sharp teeth; clypeus
almost as broad as long, somewhat flat, anterior and
posterior borders rounded, furrows separating it from
rest of head narrow but well marked; frontal carince

forming the upper border of two rather deep scrobes

above and ending beyond eyes
;
eyes fairly large, round

oval, not very convex; ocelli small; antenncc six-jointed,

scape curved, upper surface flat, not as long as funiculus

;

funiculus with last two joints long, but last joint pointed,

and about as long as the preceding joints all taken to-

gether. Thorax longer than broad, but stout and con-

vex; pronotum with a neck, anterior border rounded,
anterior angles blunt, posterior border deeply excised

embracing the mesonotum; mesonotum about as long as

broad, narrower in front than behind, narrowed to

apex, anterior border rounded, posterior border almost
straight, a thin slightly raised line is present down centre

of mesonotum; prcescutellum very narrow, marked with
short, not very close longitudinal ridges

;
scutellum fairly

convex, transverse oval, anterior border almost straight,

posterior border rounded, jutting out over metanotum
and epinotum; metanotum very narrow and transverse,

almost hidden beneath scutellum; epinotum armed with
two short pointed teeth, dorsal surface transverse,
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somewhat flat, angle between dorsal surface and declivity

abrupt, declivity longer than dorsal surface, somewhat
concave. Petiole pedunculate, upper side of node trans-

verse, flat, anterior border and angles rounded, sides and
posterior border almost straight; post-petiole convex,

broader than node of petiole, broadest before apex, sides

rounded, upper surface somewhat convex, and very finely

longitudinally striate at base
;
gaster long oval, pointed

at apex, a row of short longitudinal striae are present
at base of first segment which is considerably longer than
the rest of the gaster. A white spongiform substance
is present beneath the petiole and post-petiole, and at

the junction of the same, and with the gaster. The
whole body appears to have been clothed with short

narrow scale-like hairs and scattered outstanding spine-

like hairs, but many of the former, and most of the latter

have apparently been rubbed off. Legs moderate. Long.
3 mm. Described from a single dealated female, the

type of F. Smith’s Cephaloxys capitata from New
Guinea.

F. Smith’s original description .may be found in the

Journ. Linn. Soc. Lond. Zool., 1864, vol. 8, p. 77, pi. 4, fig.

5. In the larger figure of the head, the antennae are
drawn with only five joints

!

My best thanks are due to Professor G. D. Hale Car-
penter for kindly lending me the type to redescribe.



A NEW SPECIES OF CORYDALUS
(NEUROPTERA

)

1

By Nathax Banks

Holliston, Mass.

Corydalus ecuadorianus sp. nov.

Head and pronotum nearly black
;
meso-and metanotnm

rather paler, pleura nearly black; legs brown to yellow-

ish brown, bases of tibiae paler; abdomen black above,
only a little paler beneath; antennae black beyond the

first few rufons joints
;
vertex with the smooth areas

showing reddish as in cornuta, but reddish instead of

yellowish; the smooth areas on pronotum, however, are

scarcely paler than rest of surface.

Fore wing heavily marked with dark brown to black,

much broken up by pale and whitish areas, rarely round,
mostly irregular; cross-veins black; costal area brown on
basal half, but each cell has some pale in it, beyond the

costal area is largely pale with black cross-veins, some
bordered; behind there are some pale spots in nearly
every cell, the largest between the medius and its branch,
and two pale bands in the cell behind it, two in radial

area toward tip are also fairly large, and an elongate one
in radial area beyond the first radial cross-vein; also one
behind the origin of radial sector and reaching across

the medius.
The hind wing is dark gray to brownish, but the apical

half mostly brown, with black cross-veins, a square pale

spot between second and third radial cross-veins, and a

pale stretch in the subcostal area beyond, paler than in

fore wing. Fore wing with about forty costals, in basal
part several are curved, connected, or forked; the cross-

vein from lower medius to cubitus is continuous with that

from cubitus to cubital fork. In hind wing the first

radial cross-vein (very oblique as in fore wing) ends at

origin of second branch of radial sector, thus forming an
X, and the second radial cross-vein does the same with the

1 Published with a grant from the Museum of Comparative Zoology at
Harvard College.
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fifth branch of radial sector (this doubtless varies, hut
not seen in any other species).

Mandibles of female short, stout, the teeth short and
blunt, the tip, however, rather long and slender; the

lateral carina back of antenna and eye is very indistinct

;

the margin of clypeus is scarcely produced in the middle,

the lateral teeth being more prominent; the marginal
tooth behind the eye is small and sharp

;
the posterior

ocelli are nearly round and two diameters apart, anterior

ocellus rather small
;
the pronotum is a little shorter than

in many species, and not much broadened behind.

Length of fore wing 65 mm., width 19.5 mm.
One female from Banos, Ecuador, August (MacIntyre),

Type M.C.Z. No. 26020.

A handsome species, and the first one from South Amer-
ica with the head-scars showing.



CONCERNING ESURIS BARBER (NOT STAR) AND
NEOSURIS BARBER, WITH A NEW SUBSPE-

CIES FROM IDAHO. (HEMIPTERA-
HETEROPTERA: LYGiEIDAE)

By H. G. Barber

Roselle, N. J.

For an understanding of tlie sequence of the descrip-

tions it is necessary to cite the complete bibliography for

my genus Esaris (not Stal), with some added comments:
1911 Esuris castanea Barber, Jl. N. Y. Ent. Soc. XIX,

27 (brachypterous form, Arizona).
1916 Bergroth, Proc. Roy. Soc. Viet. (N. S.), Pt. I, 15

(foot-note), remarks that Esuris castanea Barber
does not belong to Stal’s genus Esuris. This reprint

was not received until after the publication of the

following 1918 articles.

1918 Esuris fulgidus Barber, Jl. N. Y. Ent. Soc. XXVI,
51 (brachypterous form, Arizona). Notes the dis-

covery of the macropterous form of castanea and
transfers it to the tribe Myodochini.

1918 Esuris Barber (not Stal), Psyche, XXV, 78.

Keyed to the tribe Myodochini.
1924 Neosuris new genus, Barber, Jl. N. Y. Ent. Soc.

XXXII, 133. Erected for castanea
,
but leaving ful-

gidus in Stal’s Esuris.

1946 Bueno, Entom. Amer. XXVI (N. S.), 68. Cor-
rectly placed both castanea and fidgidus in the genus
Neosuris.

Genus Neosuris Barber 1924

Head much wider than long, imbedded nearly to the

eyes
;
eyes mediocre, not strongly protruding

;
preocular

portion of head subequal to the length of an eye
;
anten-

niferous tubercles very short; ocelli obsolete. Antennae
lightly incrassate, basal segment short, barely surpassing
apex of tylus, second but little longer than third. Ros-
trum extended to the intermediate coxae; basal segment
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not quite reaching base of head. Pronotum somewhat
longer than wide

;
lateral margins neither carinate nor

impressed beneath; constriction between the two lobes

shallow; anterior lobe but little wider than head across

the eyes
;
posterior lobe not depressed, much shorter and

subequally as wide as anterior lobe
;
anterior margin

straight; posterior margin very slightly concavely arcu-

ate. Scutellum flat, but little wider than long. Corium
and clavus connate, in the same plane, the latter with
three rows of punctures

;
corium very finely pilose, pos-

terior margin straight, devoid of a membrane. The two
trichobothria of the third visible ventral segment widely
separated. Anterior femora strongly incrassate, with
very few small spines beneath. Anterior tibia curved,
finely serrate within. Pterygo-dimorphic.
Type: Neosuris castanea Barber.
The genus Neosuris was never adequately described.

The character of the genus was indicated in the descrip-

tion of the brachypterous form of what at the time I

mistakenly placed in Stal’s genus. Not until 1918 was the

macropterous form from the same locality recognized.

Macropterous form : Color fusco-castaneous, anterior

and posterior margins of the pronotum and the clavus

paler. Character of the head and antennae as in the

brachypterous form. Ocelli present, situated close to

the eyes. Pronotum over one third wider than long,

the constriction between the two lobes shallow; anterior

lobe just over twice as long and about one fourth narrower
than the posterior lobe

;
anterior margin straight

;
pos-

terior margin very gently concavely arcuate
;

lateral

margins neither carinate nor narrowly impressed be-

neath ; anterior lobe finely closely punctate
;
posterior lobe

more sparsely and coarsely punctate
;
narrow posterior

margin impunctate. Scutellum one fifth wider than long,

rather closely punctate, faintly carinate towards apex.

Commissure one fourth shorter than the scutellum.

Clavus with three regular rows of punctures. Corium
sparsely, finely pilose, rather closely and coarsely punc-
tate. Membrane hyaline, extended to apex of the ab-

domen. Venter finely pilose. Length 2.70 mm.
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Neosuris apparently is most closely related to Valonetus
Barber. In which case both of these genera should be
assigned to StaFs tribe Bhyparocliromini rather than to

Myodochini where I placed them in my 1918 synoptic key.

Neosuris castanea fraterna, new subspecies

In both the brachypterous and macropterous forms the

head and pronotmn are more sparsely punctate than in

the typical form and the clavus and corinrn somewhat
more coarsely punctate. Although the colors tend to

vary in this subspecies several specimens in the series are
considerably darker than normal. Described from 25

specimens.
Type male (brachypterous)

;
Kendrick, Idaho, August

13, 1938 (Professor H. M. Harris collection) . Paratypes

:

15 males and 9 females, all with the same data as the type.

Two of the females are macropterous. One pair retained

by the author.

Neosuris fulgida (Barber)

Esuris fulgidus Barber, Jl. N. Y. Ent. Soc.,

XXYI, 1918, 15.

Quite distinct from castanea by reason of the striking

difference in color and punctation. Besides the differ-

ence in color and its polished aspect, the head pronotum
and the scutellum are smooth and very nearly impunc-
tate. Clavus and corium connate with no indication of a

claval suture. Five rows of punctures parallel the lateral

margin of the scutellum.

Only two specimens, both of the brachypterous form,
have been seen. It is quite possible that with the dis-

covery of the macropterous form it will be found that a

new genus mav have to be established to contain it.



POUR NEW PERUVIAN CHIGGERS
(ACARINA-TROMBICULHUE

)

1

By G. W. Wharton
Department of Zoology, Duke University

The specimens on which this paper is based were col-

lected by 0. P. Pearson and were obtained through
Charles Remington from Harvard’s Museum of Com-
parative Zoology. Their courtesy in transmitting the

specimens is greatly appreciated. The records of the

hosts from which these chiggers were removed were
provided by 0. P. Pearson.

Six species of chiggers have previously been reported
from Peru: Crotiscus thomasi (Oudemans, 1910)

;

2 Mega-
trombicula peruviana (Ewing, 1929)

;
Odontacarus au-

stralis Ewing, 1929
;
Trombicula shannoni Ewing, 1929

;

Trombicula japa Ribeyro and Bambaren, 1922; and Eu-
trombicula alfreddugesi tropica (Ewing, 1928). The
present paper increases the list to ten. Of the six species

previously reported Megatrombicula peruviana is known
only as an adult while Trombicula japa cannot be identi-

fied on the basis of available information and will prob-
ably have to become a species incertcc sedis.

While preparing this paper particular attention has
been given to the modified setae of the legs. Wharton
1947 and 1947a has shown that the cliaetotaxy of the legs

is an important aid to the taxonomic study of larval trorn-

biculids. As more and more species are studied, it be-

comes increasingly obvious that it is desireable to name
these setae. Grandjean 1935 worked out a system of no-

menclature for the modified setae on the last three, seg-

ments of the legs of oribatid mites. However, his system
applied to all instars and so cannot be readily modified
to fit the present case. Nesbitt 1945 has named the setae

1 This paper is the result of work done in connection with research sup-
ported by a grant-in-aid from the Research Grants Division of the U. S.

Public Health Service and is published with a grant from the Museum of
Comparative Zoology at Harvard College.

2 New combination based on unpublished work by H. S. Puller.

87



88 Psych

e

[June

on the tarsi of acarid mites and has thus been able to

simplify their description.

In the trombiculid mites four types of modified setae

are found on the legs and palps as follows

:

1. Blunt striated sensory setae—one on the dorsal side

of each tarsus of the first two pairs of legs and
one at the base of the palpal tarsus on the ven-
tral surface.

2. Pointed striated sensory setae—on the genua and
tibiae of all leg, the tarsus of leg I, and the pre-

tarsi of legs I and II. There may be on one tar-

sus III and the palpal tarsus, hut this is unusual.

3. Microsensory setae—may be present on the genua,
tibiae, and tarsi of legs I and II.

4. Whip-like setae—one or more may he present on telo-

femur, genu, tibia, and tarsus of leg III.

Unfortunately these setae are not all constant in their

positions on the legs but may vary from species to species.

It is therefore impossible to name them on the basis of

location. One solution to the problem is to name the

fixed setae while reserving fluid terms for the others. The
following system is suggested.

spur = blunt striated sensory seta on the tarsus. (The
use of the term spur for this seta is adopted
from Brennan 1947, Ewing in many papers
has referred to this seta as the dorsal spine,

but since it is usually rounded at its tip,

Brennan’s term is to be preferred.)

pretarsala = the striated sensory seta on the pretarsus,

subterminala = the pointed striated sensory seta on the

dorsal prominence of tarsus I.

(The term subterminal is taken
from Ewing 1931.)

parasubterminala = a microsensory seta associated with
the subterminal seta.

microspur = a microsensory seta close to the spur or

situated between the spur and the snb-

terminal seta.

tibiala = a pointed striated sensory seta on the tibia,

microtibiala = a microsensory seta on the tibia.
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genuala = a pointed striated sensory seta on the genu,

microgenuala = a microsensory seta on the genu,

mastitarsala = a whip-like seta on the tarsus,

mastitibiala = a whip-like seta on the tibia,

mastigenuala = a whip-like seta on the genu,
mastifemorala = a whip-like seta on the femur.

•By combing the names of the setae as given above with
the appropriate Roman numeral to indicate the leg on

Fig. 1. Euschongastia phylloti n. sp. A, dorsum; B, venter; C, dorsal
view of gnathosoma

;
D, ventral view of gnathosoma

;
E, scutum

;
F, leg I

with specialized setae of genu, tibia, tarsus, and pretarsus
;
G, similar view

of leg IX; G, similar view of leg III. (Magnification of each figure, indi-

cated by the line associated with the figure, represents 50 microns.)

which the seta or setae are found the statement, “ three
whip-like setae on tarsus III” can be reduced to “three
mastitarsalae III”, or the statement,” a blunt striated
sensory seta on tarsus I

’
’ can he reduced to

‘ 4 spur I. ” A
second and perhaps more important reason for naming
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tlie modified setae on the legs is that it will call attention

to their presence and importance in the descriptions of

trombiculid larvae. A nameless structure is more likely

to be ignored than one for which a name is available.

The above system of nomenclature will be adopted in

describing the four species included in this paper. Spe-
cial drawings of the legs (Figure I) have been made so

that the modified setae can be shown in detail.

Euschongastia phylloti n. sp.

Body: Oval in shape, 560 microns long and 360 wide,
striae over entire surface. A pair of subequal eyes with
well developed corneas on each side of the body at the level

of the posterior lateral scutal setae. Eyes about 15 mi-
crons in diameter. Anal opening ventral.

Gnathosoma: Chelicerae stout, basal segments with
angular lateral expansions, distal segment with a hyaline
tip that bears a dorsal tooth, a minute ventral tooth, and
a pointed apex. Palpal segment 1 with a feathered seta;

2 with a feathered seta; 3 with a seta that is nude or

branched; 4 with a dorsal and ventral setae feathered and
lateral seta nude or branched, palpal claw with two small
dorso-lateral tines and one large median tine

;
5 with a

spur, 5 ventral feathered setae, and one dorsal feathered
seta. Galeal seta nude. No stigmata or tracheae present.

Legs: Coxae I and II contiguous, coxa III about its own
length posterior to coxa II. All coxae with a single seta

except the right coxa of specimen #540-2 which has two
setae. Sensory setae on legs as follows

:

I—2 genualae, 1 microgenuala, 2 tibialae, 1 micro-
tibiala, 1 spur, 1 microspur lateral to the spur,

1 subterminala, 1 parasubterminala, and 1

pretarsala.

II—1 genuala, 2 tibialae, 1 spur, 1 microspur posterior

to the spur, and 1 pretarsala.

Ill—1 genuala and 1 tibiala.

Each leg terminates in a pair of tarsal claws that are
lateral to a medium longer and thinner claw-like em-
podium.
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Scutum: Roughly rectangular with punctate ornamenta-
tion. A definite V-shaped ridge anterior to the pseudo-
stigmata. Posterior lateral setae on lateral projections

of the scutum. Scutal setae stout and feathered. Sen-
sitise globose with fine setules over entire surface except

on basal portion of stem. The Standard Data (Wharton
1946) follow:

Specimen AW PW SB ASB PSB AP AM AL PL S
540-1 79 105 20 30 21 43 55 69 75 32
621-6 69 99 19 31 23 35 55 62 62 23
621-8 Tvpe 76 90 21 28 18 32 50 62 54 37
621-9 66 88 20 27 14 27 46 62 62 27
621-10 69 88 18 29 20 29 44 60 62

Mean 72 94 19 29 19 33 50 63 63 30

Setce: Dorsal setae feathered about 55 microns long and
arranged in indistinct rows, about 100 setae in all. Hu-
meral setae not distinctly set off from other dorsal setae.

Sternal setae feathered, 2 pairs between coxae I and II,

about 40 microns long. Approximately 60 ventral setae

arranged in indistinct rows from between coxae III to the

posterior end, feathered, and about 50 microns long.

Material: The following specimens all collected by O. P.

Pearson at Caccachara, 50 miles S. W. of Have, Peru were
studied

:

O. P. Pearson’s ff Host

540 Pliyllotis

darwini
547 Cliinchillula

sahamce
621 Pliyllotis

darwini

Bate

5 October
1946

7 October
1946

22 October
1946

Number of Specimens

2

1

13 + Type
(MCZ No. 3026)

Diagnosis

:

Euschongastia pliylloti can be readily re-

cognized in that it differs from other members of the

genus as here interpreted in having the ventral seta
extend anteriorly between coxas III.

Be marks: Ewing restricted the genus Euschongastia
to species with more than three prongs on the palpal claw,

and erected the genus Ascoschongastia to include similar

specimens with two or three prongs on the palpal claw.

The type species of Ascoschongastia however has only
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three setae on the scutum instead of five. It seems more
desireable at present to expand the meaning of Euschon-
gastia to include E. phylloti than to erect a new genus or
to accept Ewing’s interpretation of Ascoschongastia.

Trombicula pearsoni n. sp.

Figure 2

Body: Oval, 350 microns long by 250 mcirons wide,
striae fine anteriorly coarser posteriorly, eyes opposite
posterior lateral scutal setae, anterior eyes larger 18 mi-
crons, posterior eyes 15 microns, both eyes on an indis-

tinct ocular plate, anus ventral more than its own length
from the posterior end in a partially engorged specimen.
Gnathosoma: Chelicerae with rounded basal segments

that are longer than the narrow dorsally curved distal

segments. Each distal segment with a tricuspid cap,

one tootli dorsal, one ventral, and one apical. Palpal
segments evenly rounded laterally; segment 1 with a

feathered seta
;
2 with a feathered seta

;
3 with a feathered

seta with fewer barbs than seta on 2 ;
4 with a nude dorsal

seta, a branched lateral seta, and a feathered ventral seta.

Palpal claw with two small outer prongs and a large

median prong. Palpal segment 5 with a basal spur and
seven feathered setae. Galeal seta nude or with one or two
barbs. No stigmata or tracheae present.

Legs: Coxae in partially engored specimens nearly
contiguous. Each coxa with a single feathered seta.

Sensory setae on legs as follows

:

I—a microgenuala between a pair of genulae, a micro-

tibiala lateral to the posterior of two tibialae,

a microspur anterior to the spur, a subter-

minala and parasubterminala that arise from
a single base, and a pretarsala.

II—one genuala, 2 tibialae, a microspur posterior to

the spur, and pretarsala.

Ill—one genuala and one tibiala.

Each leg is terminated by a pair of curved claws that

arise on the lateral tip of the pretarsus. A thin claw-like

empodium is present between the claws.

Scutum: The scutum is roughly pentagonal, and is
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completely covered by small, numerous, punctae. The
pseudostigmata are small and each has a short slit in

front of it about equal to its diameter. Sensillae are long

filiform and have a few barbs on the distal two-fifths.

Fig. 2. Trombicula pearsoni n. sp. A, dorsum; B, venter; C, dorsal view
of gnathosoma; D, ventral view of gnathosoma; E, scutum. (Magnification
of each figure, indicated by the line associated with the figure, represents
50 microns.)

The scuta! setae are covered with short barbs. The Stan-
dard Data follow:

Specimen AW PW SB ASB PSB AP AM AL PL S

Type 86 118 47 52 40 54 72 51 66 97
456-1 94 117 46 41 46 48 63 48 69
456-2 90 114 50 39 43 41 72 60 69 93

Mean 90 116 48 44 43 48 69 53 68 95

Setce: The dorsal setae are similar to the scutal setae.

They are about 85 microns long and are distributed in

transverse rows from anterior to posterior as indicated
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below. The anterior ventral setae, including the sternal
setae, differ from the dorsal setae in that their barbs are
slightly longer and arise from only two lines along the
shaft rather than all over the shaft. The arrangement in
indefinite rows is given below.

Specimen Dorsal setae Ventral setae Total

Type 2-8—5—8-4-6-4 + 9 2-2 + 16 66
456-2 2—6—2-8-7—7—

4

+ 14 2-2 + 16 70
456-1 2-8-6-8—6-8 + 18 2-2 + 18 78

Material: These specimens were collected by 0. P. Pear-
son at Caccacliara, 50 miles S.W. of Have, Peru, at an
elevation of 16,000 feet.

O. P. Pearson’s # Host Date Number of Specimens

456 Punomys 13 September 2 + Type
lemminus 1946 (MCZ No. 3027)

Diagnosis : Tromhicula pearsoni can be distinguished
from other members of the genus because while it has a

pentagonal scutum it lacks whip-like setae on the third

legs. In these characteristics it is similar to Tromhicula
hiops n. sp. but can be distinguished from it most readily

on the basis of the feathered dorsal seta on the palpal

tibia in T. hiops, as opposed to the nude seta found in

this position in T. pearsoni.

Remarks: This species is named for the collector O. P.

Pearson.
Tromhicula biops n. sp.

Figure 3

Body: Elongated 462 microns by 200 microns, striae

well developed, eyes two on either side at the level of the

posterior lateral setae. No ocular plate present. Diam-
eter of anterior eye 10 microns, posterior eye 8 microns.

Anus about twice its length from the posterior end on the

ventral side.

Gnathosoma

:

Basal segments of clielicerae weakly angu-

lar laterally, distal segments short with tricuspid cap.

Palpal segment 1 with a feathered seta
;
2 with a feathered

seta; 3 with a feathered seta; 4 with two branched setae

and a ventral feathered seta, palpal claw with two small

subequal dorso-lateral prongs and a stout longer median
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prong; segment 5 with one spur, 2 basal and 3 apical

feathered setae, and a large feathered dorsal seta. Galeal

seta nude. No stigmata or tracheae present.

Legs: Coxae I and II contiguous, III separated by its

own width from II. All coxae with a single feathered seta.

Leg I with a pair of genualae with a microgenuala between

Fig. 3. Trombicula biops n. sp. A, dorsum; B, venter; C, dorsal view of

gnatliosoma; D, ventral view of gnathosoma; E, scutum. (Magnification
of each figure, indicated by the line assoicated with the figure, represents
50 microns.)

them
;
two tibialae in tandem with a microtibiala between

them; a spur with a microspur half the length of the spur
anterior to the base of the spur

;
subterminala with small

parasubterminala arising from an independent setal base

;

one pretarsala. Leg II with one genuala, two tibialae,

a spur and microspur, and pretarsala. Leg III with a
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genuala, a tibiala, blit no whip-like setae. Each leg is

terminated by a pair of lateral ambulacral claws that

flank a median longer and thinner claw-like empodium.
Scutum: The scutum is definitely pentagonal in shape.

It is ornamented by closely set, irregularly placed punctae.

The pseudostigmata are small and bordered by short

anterior and posterior ridges. The sensillae are peculiar

in that they have extremely short fine barbs along their

entire length. The scutal setae are provided with short

barbs over their entire surface. The Standard Data
follow:

Specimen AW PW SB ASB PSB AP AM AL PL S

Type 70 86 28 35 41 30 48 40 59 72
508-1 69 90 25 35 39 29 46 44 62 83
508-2 70 89 28 35 36 26 41 39 57 75
508-4 72 91 26 35 36 31 48 35 58 76
540-2 67 79 26 28 29 25 35 29 47

Mean 70 87 27 34 36 28 44 37 57 77

Setce: Dorsal and ventral setae similar to scutal setae

about 40 to 50 microns long. Dorsal setae irregularly

arranged. A pair of humeral setae present followed by
an irregular band of about 16 setae, behind these anterior

dorsal setae there are about 40 posterior dorsal setae. The
ventral setae are arranged in more definite rows than the

dorsal setae but they are also too irregular to permit a

setal formula. Two pairs of sternal setae in all eight

specimens examined but the type is unusual in that it

bears an extra median seta between the first pair of

sternal setae. Posterior to the last pair of coxae there are

about 40 setae arranged in irregular rows.
Material: Collected by 0. P. Pearson at Caccachara,

50 miles S.W. of Have, Peru, at an altitude of 16,000 feet.

O. P. Pearson’s # Host

Phyllotis
508 boliviensis

540 Phyllotis

clarwini

Date Number of Specimens

28 September 5

1946
5 October 2 + Type

1946 (MCZ No. 3029)

Diagnosis: As mentioned under the discussion of Trom-
hicula pearsoni

,
T. biops is morphologically similar to it.

T. biops can be separated from T. pearsoni on the shape
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Fig. 4. Trombicula chara n. sp. A, dorsum; B, venter; C, dorsal view
of gnathosoma; D, ventral view of gnathosoma; E, scutum. (Magnification
of each figure, indicated by the line associated with the figure, represents
50 microns.)

of the scutum, absence of ocular plates, size of the sub-

terminalae, and arrangement of the body setae as well as

by the difference noted under the discussion of T. pear-
soni.
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Remarks: The sensory setae and sensillae of this species

are so different from those of other species that have
been studied in this respect, that it is difficult to know
just how T. biop s is related to other species.

Trombicula chara n. sp.

Figure 4

Body: An enlongated regular oval 625 microns long by
400 microns wide. Striae weak. Eyes distinctly sepa-

rate
;
anterior eyes 8 microns in diameter, posterior eyes

6 microns. Anus ventral and relatively far anterior,

170 microns from the posterior end.

Gnathosoma: Clielicerae with rounded basal segments,
and short strongly curved distal segments each of which
terminates in a typical tricuspid cap. Palpal segments
1 and 2 with feathered setae; segment 3 with a branched
seta; the three setae on segment 4 branched, palpal claw
with two subequal dorso-lateral tines and a longer median
ventral prong; segment 5 with a basal spur and seven
feathered setae, one dorsal, two apical, and four ventral.

Galeal seta branched. No stigmata or tracheae present.

Legs: Coxae I and II contiguous, coxa III separated by
its own length from coxa II. All coxae with a single

feathered seta. Leg I with three genualae, one micro -

genuala, two tibialae, one microtibiala, one spur, one micro-
spur at the tip of the spur, one subterminala and one
parasubterminala arising from the same base, and one
pretarasala. Leg II with one genuala, two tibialae, one
spur, and a pretarsala. Leg III with one genuala, one
tibiala, and one mastitarsala. All legs terminate in a

pair of claws and a median claw-like empodium.

Scutum: Irregularly shaped with a sinuous posterior

margin. Punctae scattered over entire scutum except on
anterior lateral angles. Pseudostigmata simple pits.

Sensillae filiform with many branches extending almost
to their base Scuta! setae with numerous barbs that arise

from one face. Anterior lateral setae set back from the

anterior lateral margins of the scutum. The Standard
Data follow:
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Specimen AW PW SB ASB PSB AP AM AL PL s

Type 72 83 28 32 17 20 55 35 69 76
508-1 72 79 30 28 15 21 54 36 70 76
540-1 76 87 30 30 18 21 55 33 72 71

540-6 72 87 30 28 18 19 41 35 62
540-9 75 83 30 30 18 19 55 32 69 72

Mean 73 84 30 30 17 20 52 34 68 74

Setce: The dorsal and ventral setae are similar to the

scutal setae. The dorsal setae are about 60 microns long
while the ventral setae are about 50 microns. The dorsal

setae are arranged in fairly regular rows. The type has a

dorsal setal formula as follows : 2-8-9-6-6-4-2. The
other specimens have a less regular arrangement that

begins 2-10. The ventral setae consist of two pairs of

sternals and about fifty setae posterior to coxae III.

Material: All specimens were collected by 0. P. Pearson
at Caccachara, 50 miles SAY. of Have, Peru, at 16,000 feet.

0. P. Pearson’s # Host Date Number of Specimens

508

540

Phyllotis

boliviensis

Phyllotis

darwini

28 September 4
1946

5 October 11 + Type
1946 (MCZ No'. 3028)

Diagnosis : Trombicula chara can be readily recognized
from previously described species of Trombicula in that

it lacks a pentagonal scutum but does have a mastitarsala
on leg III.

Remarks: The types of T. chara and the other new
species described, as well as half of the other specimens,
will be returned to the Museum of Comparative Zoology
at Harvard. One specimen of Euschongastia phylloti

,

Trombicula biops

,

and Trombicula chara will be sent to

the U. S. National Museum; a similar series will be de-

posited at the U. S. Public Health Laboratory in Hamil-
ton, Montana; one specimen ofEuschogastia phylloti and
one of Trombicula chara will be sent to the South Austral-
aian Museum; and the remainder will be retained at

Duke University.
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A PERMIAN INSECT FROM TEXAS

By F. M. Carpenter

Harvard University

Tlie specimen described below was sent to me several

years ago by Mr. Cliarles B. Read, of the U. S. Geological
Survey, who found it in a collection of fossil plants. Al-

though insects have previously been reported from the

Permian beds of Texas, this is the first to be formally
described. The fossil represents a new species and genus
of the Order Protorthoptera.

Family Ideliidse

This family is known by three genera, Idelia Zalessky,

Metidelia Martynov, and Sylvidelia Martynov, all from
Permian strata of Russia. Related species of the family
Lepiidee occur in the Elmo beds in Kansas, though the

family Ideliidae itself lias not yet been found there.

Ideliopsis, new genus

This is related to Idelia and Metidelia, but the fore

wing differs in having distinct cross-veins apically, in-

stead of cellules, and in having the posterior branch of

the media anastomosed proximally with CuA.
Genotype : Ideliopsis ovalis, n. sp.

Ideliopsis ovalis, n. sp.

Figure 1

Fore wing : length, 25 mm.
;
maximum width, 6 mm.

Anterior margin only slightly arched, nearly straight.

Rs arises just proximad to the middle of the wing, and has
three main branches and a terminal twig on R4 + 5. The
base of the media is not preserved, but the anterior branch
of M (possibly MA) is unbranched to about the level of

the first fork of Rs
;
it has four terminal branches. The

main posterior branch of M (possible MP) is anastomosed
with CuA until about the level of the orgin of Rs

;
it

diverges away and terminates in three branches. Cu has
101
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the characteristic form of the Ideliidae, with a straight
and weak CuP, and a well developed CuA. The latter

forks shortly after its origin, forming a straight posterior
branch (CuA2) and a double-forked CuAl. The anal
veins are unbranched and straight or nearly so. Cross-
veins are preserved only in the apical part of the wing,
where they are numerous and arranged at right angles to

the longitudinal veins. There is no indication of cellules,

except in the anal area, where the cross-veins are short
and close together, much as in Metidelia.

Icleliopsis ovalis, n. gen. and n. sp. Fore wing, drawn from holotype.
Sc, subcosta; Rl, radius; Rs, radial sector; Ml + 2, anterior branch of media;
M3 + 4, posterior branch of media; CuA, anterior branch of cubitus; CuP,
posterior branch of cubitus; 1A, first anal vein.

Holotype: No. 112018, U. S. National Museum, Wash-
ington, D. C.

;
collected 2J miles south-east of Fulda,

Texas, in Castle Hollow. 1 The specimen consists of a

nearly complete anterior wing and fragments of the other

wings. The insect has been flattened to such an extent

that convexities and concavities of the veins are weakly
indicated at most. The rock containing the fossil is a

bluish-gray, friable clay-shale. Horizon : Lower Permian
(Belle Plains Formation, Wichita Group).
Ideliopsis seems to fit more readily into the family

Ideliidae than into the related Lepiidae. All known species

of the latter family, which is represented in the Lower
Permian beds of Kansas, have a less strongly arched CuA.
Additional specimens of these two families may show that

they are really inseparable. All the described Lepiids
1 This locality is mentioned by David White, 1912, Proc. U. S. Nat. Mus.,

41: 495.
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and Ideliids have a net-work of cross-veins covering the

entire wing, and all have the posterior branch of M in-

dependent of CuA. The conclusion that these two veins

are partially anastomosed in Ideliopsis has been reached
by comparison with Metidelia and Idelia. In both of

these, the media has a long posterior branch and CuA lias

two main branches. In Ideliopsis
,
M appears to lack the

long posterior branch and CuA appears to have an extra

anterior branch. It seems probable, therefore, that the

posterior branch of M has become attached to CuAl.
The stratum which yielded Ideliopsis is apparently

about the same age as the insect beds near Elmo, Kansas.
At any rate, the Belle Plains Formation of Texas, in

which the specimen of Ideliopsis was found, has tenta-

tively been correlated with the Wellington Formation of

Kansas, of which the Elmo limestone is a member. 2
C. B.

Read (in King, 1939, p. 697) has referred to the plants of

the Belle Plains Formation as a “ Gigantopteris assem-
blage.” David White, who published a list of the plants
of the Formation, 3 noted the occurrence of insects in the

main plant bed, 4% miles southeast of Fulda, though he
did not mention their being found at Castle Hollow. In
1932 I searched for insects at both localities for several

days, but without success.
2 A. S. Romer, 1935, Bull. Geol. Soc. Amer., 46: 1597—1658 (esp. fig. 3).

P. B. King, 1939, Bull. Amer. Assoc. Pet. Geol., 26: 535-763.
s David White, 1912, Proc. U. S. Nat. Mus., 41: 506.
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THE GENUS PACHODYNERUS (HYMENOPTERA,
VESPIDyE) IN THE ANTILLES 1

By Joseph C. Bequaert

Museum of Comparative Zoology, Cambridge, Mass.

The key to the Antillean species of Pachodynerus and
the appended brief notes on their synonymy and distribu-

tion are extracted from a large manuscript covering the
vespid fauna of these islands. They will help to clarify

the affinities of a new Cuban species recently received
from Hr. S. C. Bruner, who kindly presented the types to

the Museum of Comparative Zoology.
1. Thorax very short and high, nearly cubical, scarcely

longer than wide. Postscutellum crossed by a
sharp, finely crenulate ridge. Superior ridge of

propodeum with a complete, high, translucent la-

mella. Edge of first abdominal tergite evenly
rounded in profile, not bluntly angular, with minute,
scattered punctures. Ocellar area more or less

grooved. Clypeus of male with a median pair of
low longitudinal humps. Black, with pale brownish-
yellow markings; abdomen dull, with appressed
short hairs

;
head and thorax with longer, somewhat

silky pubescence P. nasidens.
Thorax either markedly longer than wide or (in

alayoi) superior ridge of propodeum incomplete, not
lamellar. Black with bright yellow markings, some-
times partly ferruginous-red. Body dull or more
or less shiny, without appressed short hairs and
without silky pubescence 2.

i Published with a grant from the Museum of Comparative Zoology at
Harvard College.
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2. Edge of first abdominal tergite bluntly angular and
slightly swollen at the junction of basal slope and
apical horizontal area, the latter with coarse punc-
tures. Superior ridge of propodeum with a com-
plete lamella

;
concavity with strong transverse

striae and coarse punctures. Interocellar area
slightly grooved. Clypeus of male with medium-
sized punctures and a median pair of low longitu-

dinal humps. Inner margin of mandible of male
with the basal tooth low and broad. Black; head
and thorax with many yellow markings

;
tergites 1

and 2 and sternite 2 with apical yellow bands
;
legs

mostly ferruginous-red P. jamaicensis.

Apical horizontal area of first abdominal tergite mi-
nutely punctate. Concavity of propodeum either

mostly smooth or finely transversely striate 3.

3. Superior ridge of propodeum low and irregular, not
forming a complete lamella. Thorax only very
slightly longer than wide. Edge of first abdominal
tergite not angular, evenly rounded at the junction

of basal slope and apical horizontal area. Interocel-

lar area grooved. Clypeus of male with medium-
sized punctures, without median longitudinal humps.
Inner margin of mandible of male with the basal
tooth low and broad. Black

;
head, thorax and legs

profusely marked with yellow
;
tergites 1 and 2 and

sternite 2 with apical yellow bands P. alayoi.

Superior ridge of propodeum with a complete, high
sometimes translucent lamella. Thorax distinctly

longer than wide 4.

4. Edge of first abdominal tergite not angular, evenly

rounded at the junction of basal slope and apical

horizontal area. Interocellar area slightly grooved.
Clypeus of male with minute sculpture and a median
pair of low longitudinal humps. Inner margin of

mandible of male with the basal tooth high, trian-

gular. Black; head, thorax and legs profusely
marked with yellow

;
abdomen with apical bands and

sometimes (var. sancti-vincenti) with lateral spots

on tergite two P. guadulpensis.
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Edge of first abdominal tergite bluntly angular and
often slightly swollen at the junction of basal slope

and apical horizontal area 5.

5. Interocellar area flat or scarcely depressed. Clypeus
of female coarsely punctate

;
of male slightly longer

than wide, with medium-sized punctures, without
median longitudinal humps. Inner margin of man-
dible of male with the basal tooth low and broad.
Black; head, thorax and legs profusely marked
with yellow; tergites 1 and 2 and sternite 2 with
apical yellow bands (also two discal spots on tergite

2 in var. barbouri) P. tibialis.

Interocellar area distinctly grooved. Clypeus of fe-

male with medium-sized punctures
;
of male about as

long as wide, with medium-sized punctures and a
median pair of low longitudinal humps. Inner
margin of mandible of male with the basal tooth
high, triangular 6.

6. Sculpture of head and thorax very coarse
;
pronotum,

scutellum and postscutellum almost rugoso-reticu-
late. Cheeks rather swollen in profile, at least half

as wide as the eye at the occiput. Colored much
like P. cubensis in typical form, but the apical ab-

dominal segments often less extensively ferruginous
or entirely black; in var. bahamensis, base of first

abdominal tergite extensively ferruginous-red.

P. scrupeus .

Sculpture of head and thorax dense, but moderately
coarse, not rugoso-reticulate. Cheeks barely swol-
len in profile, less than half as wide as the eye at the
occiput. Black

;
head and thorax profusely marked

with yellow; tergites 1 and 2 and sternite 2 with api-
cal yellow bands (much widened at the sides of ter-

gite 1) ;
base of flagellum, femora and apical

segments of abdomen more or less extensively fer-

ruginous-red P. cubensis.
1. Pachodynerus nasidens (Latreille, 1817). Odynerus

simplicicornis de Saussure (1855), described from Cuba,
I regard as a synonym, being unable to find any consistent
difference between Cuban and continental American speci-



108 Psyche [Sept.

mens. The wasps recorded as 0. b rachygaster from
Cuba, by H. Lucas and Gundlach, were also P. nasidens.

I have never seen the true P. brachygaster (de Saussure,

1853) from any of the Antilles. P. nasidens is widely
distributed throughout most of Central and South Amer-
ica and is at present spreading outside the New World.
It is common in Cuba, Hispaniola, Jamaica and Puerto
Pico. In the Bahamas it has only been taken thus far in

New Providence. I have seen a specimen labelled Miami,
Florida, no doubt an accidental introduction. Whether
Pachodynerus acuticarinatus (Cameron), of Texas and
Arizona, and P. pulverulentus (Viereck), of Arizona and
Southern California, are specifically or racially distinct

from P. nasidens is as yet undecided.
2. Pachodynerus jamaicensis Bequaert and Salt, 1931.

This species is restricted to Jamaica. It includes the

wasps recorded from there by Fox, Ashmead, and Gowdey
as 0. tibialis, and by Gowdey as 0. guadulpensis, two
species I have never seen from Jamaica.

3a. Pachodynerus guadulpensis (de Saussure, 1853),
typical form. Originally described from Guadeloupe,
this form of the species is found in most of the Lesser An-
tilles. I have seen it from Antigua, Montserrat, Dominica,
Martinique, St. Lucia, the Grenadines (Canouan I.),

Grenada, and Barbados. Published records from Ja-

maica and Trinidad were based on misidentifications.

Odynerus guadelupensis Dalla Torre (1904) is an emen-
dation of 0. guadulpensis. According to the types, at

British Museum and U. S. National Museum, Odynerus
grenadensis Ashmead (1900) is not separable from gua-
dulpensis; the structural characters are the same, while

the apical bands are not actually absent on the tergites

behind the second, as implied in the original description,

but are dirty orange or ferruginous, instead of yellow,

evidently an artificial discoloration. Similar discolora-

tion may be seen in some specimens from the other is-

lands. The dorsal face of the pronotum is sometimes
wholly yellow, as stressed by de Saussure

;
more often it

bears on each side a small discal, triangular black spot.

3b. Pachodynerus guadulpensis var. sancti-vincenti
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(Ashmead, 1900). I liave seen the types of Odynerus
sancti-vincenti at the British Museum and at the U. S.

National Museum, as well as two additional females col-

lected in St. Vincent by J. Ogilvie. Structurally these

wasps agree with P. guadulpensis from the other Lesser
Antilles, but they are more abundantly marked with yel-

low. The apical band of the first tergite extends along
the sides and often projects somewhat inward along the

edge of the slope. Usually also there is a free discal yel-

low spot on each side of tergite two. In some of the types
these spots are very small or barely indicated. I have
not seen them in any guadulpensis from any of the other

Antilles. So far as known at present var. sancti-vincenti

is peculiar to St. Vincent.

4a. Pachodynerus tibialis (de Saussure, 1853), typical

form. So far as known, this form is restricted to His-
paniola and the neighboring Mona Island. It is black,

with fairly numerous yellow markings on head, thorax and
legs

;
but clypeus, mesopleura and propodeum are mostly

black; tergites 1 and 2 and sternite 2 have a broad yellow
margin, but there are no yellow discal spots.

45. Pachodynerus tibialis var. (or subsp.) barbouri,

new.
Female .—Black, with the following parts yellow: en-

tire clypeus
;
narrow margin of lower inner orbits

;
streak

along upper outer orbits
;
small interantennal spot

;
basal

spot on mandible
;
scape beneath

;
much of dorsal area of

pronotum; most of mesopleura, tegulae and propodeum
(broad center of concavity black)

;
postscutellum

;
broad

apical margins of tergites 1 and 2 and sternite 2 ;
that of

tergite 1 abruptly widened and extending somewhat
mesad along the edge of the slope

;
that of sternite 2 ex-

tensively widened on the sides
;
a spot on each side of ter-

gite 2 narrowly divided from the yellow margin; most of

coxae; apical portion of fore and mid femora; apical spot
on hind femora; tibiae except for a narrow inner black
streak. Structurally like the typical form, except that
the lamellar superior ridge of the propodeum is not
straight but wavy, forming a broad upward curve midway
between the lateral angle and the postscutellum. If this
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peculiarity is found consistently in other Bahaman speci-

mens, barhouri may have to be raised to specific rank.

The unknown male may furnish additional characters.

Bahamas : Great Inagua,
%

female holotype, February 26,

1934 (Utowana Expedition.—M. C. Z. No. 27832).
Named for the late Dr. Thomas Barbour, in apprecia-

tion of his lifelong interest in the Antillean fauna.
5. Pachodynerus alayoi, new species.

Male .—Similar to P. guadulpensis and P. tibialis, ex-

cept for the following. Interocellar area deeply grooved,
with longitudinal swellings near the posterior ocelli; the

latter slightly farther apart than their distance from the

eyes. Ridge between antennae low, not carinate. Clypeus
slightly higher than wide, relatively narrower in upper
area than in tibialis, the inner orbits being slightly over
one and one-half times as far apart on the vertex than at

the narrowest of the clypeus
;
surface barely convex, with-

out median longitudinal humps
;
lower free portion much

shorter than upper interocular part; truncate apex rela-

tively narrower than in tibialis, less than one-third of the

greatest width of the clypeus. Mandible as in tibialis, the

inner margin with the basal tooth low and broad. Thorax
seen from above scarcely longer than greatest width,
relatively shorter than in tibialis. Propodeum : superior

ridge poorly developed, except close to the lateral angle

where there is a short, low carina; elsewhere the coarse

sculpture of the dorsal areas extends beyond the ridge

onto part of the concavity as medium-sized punctures

;

lateral angle low, blunt. First abdominal tergite not in

the least angular at the junction of basal slope and hori-

zontal apical area, as evenly rounded off as in guadulpen-
sis.

Head and thorax very coarsely punctate, almost rugoso-
reticulate, much as in jamaicensis

;

but concavity of pro-

podeum mostly smooth, with a median area of a few, weak
transverse striae. Clypeus with scattered medium-sized
punctures, about as in tibialis and jamaicensis. Sculpture
of abdomen as in tibialis.

Black, without ferruginous, with the following areas
yellow: clypeus; most of lower half of face; a broad
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streak along upper outer orbits
;
a large basal spot on

mandible; scape, except for a black streak above; broad
humeral margin of pronotum (including carina)

;
two

spots on scutellum; most of postscutellum
;
a large spot

on upper mesepisternum
;
most of dorsal areas of pro-

podeum, the yellow continued over the sides close to the

lateral angles
;
most of tegulae

;
legs except for coxae and

part of femora, the tarsi darker, more or less ferruginous

;

and broad apical margins on tergites 1 and 2 and on ster-

nite 2, not abruptly widened at the sides. Wings as in

tibialis.

Length (h. + th. + t.l + 2), 7 mm.
;
of fore wing, 6 mm.

Female.—Except for the usual sexual differences, like

the male in structural characters and color markings.
Clypeus about as high as wide, the inner orbits about one
and one-third times as far apart on the vertex as the nar-

rowest of the clypeus
;
lower free portion about as long as

upper interocular part; surface coarsely and densely
punctate. Clypeus yellow, with a narrow median black
streak over apical half.

Length (h. + th. + t.l + 2), 8 mm.
;
of fore wing, 7 mm.

The absence of a complete lamellar ridge between the

dorsal areas and the concavity of the propodeiun is un-
usual in Pachodynerus. It differentiates P. alayoi not
only from all other Antillean species, but also from most
of those found elsewhere, except P. peruensis (de Saus-
sure).

Cuba : Siboney near Santiago de Cuba, male holotype,

May 5, 1940 (M.C.Z. No. 27829)
;
Ciudamar near Santiago

de Cuba, female allotype, January 18, 1948
;
both collected

by Mr. Pastor Alayo.
6. Pachodynerus cubensis (de Saussure, 1853). Known

only from Cuba, where it seems to occur everywhere,
being one of the characteristic elements of the fauna.

la. Pachodynerus scrupeus (Zavattari, 1912), typical

form. Found in Cuba, where it appears to be rare (Pres-
ton and Banes, in Oriente; Santiago de las Vegas), and
more commonly in the Bahamas (Cat I.

;
New Providence

;

Rum Cay; Eleuthera). Most of the Cuban specimens
are colored much like P. cubensis; but the yellow markings
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are somewhat more extensive, while the ferruginous color

covers more of the flagellum. In some Cuban specimens
the apical abdominal segments are as extensively fer-

ruginous-red as in cubensis; in the Bahaman specimens
they are almost wholly black. One Cuban specimen, how-
ever, is in this respect like those of the Bahamas, so that

the Bahaman wasps without reddish on the base of the

first tergite do not seem to be racially distinct from the

Cuban ones.

7b. Pachodynerus scrupeus var. bahamensis Beqnaert
and Salt, 1931. This form differs from typical scrupeus
in the first tergite of the abdomen being tricolored,

broadly red at base (to beyond the angular edge), nar-
rowly black in the middle, and banded with yellow at apex.

The terminal segments of the abdomen are black in all

specimens seen. Known only from the Bahamas: New
Providence; Andros I. (Andros Cay)

;
Long I. (Clarence-

town)
;
Watling I.; Rum Cay.

Male (nndescribed).—Similar in color to the female,

except that the clypens is entirely yellow. Structurally it

agrees with the male of typical scrupeus.
Allotype from New Providence, Bahamas, May 1, 1932

(J. Gr. Myers). Both holotype and allotype at M.C.Z.
(No. 27832).

Pupal Parasites of Tabanid^.

—

To complete the record
the following references should be appended to my note on
the pupal parasites of the Tabanidae (Bailey, 1947). The
chalcid Diglochis occidentals Ashmead, of the Pteromali-

dae, was reported as a parasite of three species of Chry-
sops

,
namely C. excitans, C. mitis and C. moerens

,
by Cam-

eron (1926) and Philip (1931) found four pupae of C. mitis

parasitized by this species in Minnesota. These were pre-

viously overlooked. References : Bailey, N. S., 1947.,

Psyche, 54(2)

:

142; Cameron, A. E., 1926, Bull. Ent. Res.,

17 (1) : 39-40; Philip, C. B., 1931, Minn. Agric. Exper. Sta-

tion Tech. Bull., 80 : 68.—N.S. Bailey, Biological Labora-

tories, Harvard University.



NOTES ON PERLIDyE 1

By Nathan Banks

Holliston, Mass.

1. Perlesta

The species of Perlesta are of moderate size
;
they have

three ocelli; the antennae have basal joints as long as

broad, with many tine appressed hairs, each joint with one
or more longer erect hairs (sense hairs). The femora
have not only tine hairs below but also longer bristles scat-

tered among the hairs (most noticeable on the front fem-
ora). In the fore wings the anal cell at base of wings
gives rise on the lower edge to a recurrent vein (the anal

brace), the anal lobe is small, but, with the wings spread,

readily seen, and the outer part of the anal brace crosses

it; in the hind wings there are usually several cross-veins

in the cubital area, but sometimes only one besides the end
cross-vein and rarely only the end cross-vein

;
there are no

cross-veins in apical part of wings, except in costal area.

The setae are rarely as long as the abdomen, with many
stout hairs, and near tip of each joint one or two much
longer erect hairs, often as long as the joint, the first few
joints are hardly longer than broad, but soon the joints

are extremely long. The last joint of maxillary palpi is

usually hardly one-half of the third joint. The V-mark is

two slightly diverging arms, quite broad throughout and
reaching about half way to the front margin. The geno-
type is Perla placida Hag.

Perlesta placida Hag. is common at and near Washing-
ton, and is found generally from Canada to Louisiana, east

of the Appalachian Mountains, except in New England.
Normally it has a pale yellowish head, with a shining black

spot covering the ocelli, but not extending to the front of

head; the pronotum is brown to yellowish brown, some-
times with a pale median stripe

;
the thorax, abdomen and

legs are yellowish
;
the wings are clear, the veins pale or

i Published with a grant from the Museum of Comparative Zoology at
Harvard College.
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pale brown. Specimens with only a black bar connecting
the hind ocelli were described by me as P. virginica

;

it is

only a color form. Specimens without any black on head
were named P. immaculata by Klapalek, this also is a color

form. All of these have the genital prongs in the male
very slender, usually near each other and each curved out-

ward toward tip
;
the subgenital plate shows two lobes with

truncate tips.

In 1862 Walsh described two species from Rock Island,

Illinois
;
he put each in a separate subgenus, since one had

but one branch to radial sector and the other had two
branches. P. decipiens and P. hrunneipennis usually have
the black spot covering the ocelli, decipiens has clear wings,
hrunneipennis has infuscated wings. The genital prongs
are very similar but quite different from P. placida, being
much stouter and bent near the middle.

I consider that these two forms represent but one spe-

cies, P. decipiens. It is the common form in the mid-west
from Michigan to northern Texas. However there is a

black species in this area, much less common, this is Per-
lesta cinctipes Bks. The body and wings are almost
wholly black, the edge of the clypeus usually whitish, the

legs are pale beneath, the setae are pale, but each joint has
a dark band at tip, the hind femora are pale at base and
tip, and at tip of hind tibiae. The legs of this species are

shorter and much less slender than in the other species,

particularly noticeable in the hind femora. The pale of

costal margin is reduced, each end of costal area being
dark. In the female the subgenital lobes are large and the

tips plainly rounded. In the male the genital prongs are

very slender and longer than in placida
,
not, or scarcely

outcurved at tips.

In 1914 I described another species, P. texana from
Texas (Dallas, Kerrville, Victoria, Devil’s River). It is

yellowish to rufous, the ocelli faintly connected by a dark
V-mark; legs are pale below with a brown streak above,

the hind tibiae dark except near tip; hind femur fairly

slender
;
sides of ocellar triangle longer than base. In the

male the genital prongs are moderately slender, slightly

outcurved toward tip, and their bases separated by a basal
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width. In female the prongs are extremely broad at base,

and with a short point, or slender peg at inner corner.

Each lobe of the subgenital plate is rounded, but not as

hairy as in nitida.

Besides the four species mentioned are two new species

;

one from the streams on the higher slopes of the Smokies,
and another the only form seen from New England.

Perlesta placida nitida new race

Head and thorax above black, shining, on head there is

a pale yellowish spot between eye and hind ocellus, and on
margin over base of antennae the ridge is yellowish, some-
times the spot by the eye is smaller, or almost gone, and
the ridge only partly yellowish

;
abdomen dull black above,

below paler on venter, and on sternum dull yellowish, also

on under side of legs, above on legs brown to black, tarsi

black
;
antennae dull yellowish on basal third of fourth, be-

yond brown; setae yellowish on first five or six joints, then
more or less brown to blackish on basal half to three-

fourths with the tip pale, further out thejoints are wholly
black. Wings blackish, costal area pale yellowish, veins

black.

Structure similar to placida; hind ocelli a little nearer
to eyes than to each other, lateral boss transverse and
placed as in placida; pronotum in female about twice as

broad as long, in male not so broad, narrowed behind, with
strong rugae on each side

;
hind femora fully as slender as

in placida, much more slender than in cinctipes, the west-
ern black species.

The male genital prongs are shorter, more straight than
in placida and the apical third is the only narrow part

;
in

the female there is a very broad part for the basal three-

fourths and at inner tip a short, slender apical part. The
subgenital plate has two lobes, each lobe strongly rounded
on tip instead of the truncate lobes of other species

;
these

and the apical margin of the ninth segment have many
long hairs, more than usual. The V-mark shows two pear-
shaped bodies, with a long stem toward the front ocellus.

Expanse 18 mm.
Two females and male from Holliston, Mass., 22, 30

June, 1 July. One male from Pittsfield, N. H., 5 July
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(Bks. coll.). Also three from Connecticut; So. Meriden
17 June, 4 July (H. L. Johnson), and Mt. Carmel, 2 Aug.
(Sommermann) (teneral), in the Agric. Exper. Station,
New Haven.
Type M.C.Z. no. 27673.

Perlesta frisoni sp. nov.

This is the species occurring in the higher parts of the

mountains of North Carolina and eastern Tennessee. It

is pale yellowish, no dark spot over ocelli; the prono-
tum yellowish, but with more or less definite brown marmo-
rations on the sides, sometimes making a broad pale brown
band each side

;
below wholly pale, the legs and setae also

pale, sometimes the hind tibiae are slightly darkened at

base above
;
wings wholly clear, none at all fumose. An-

tennae pale on basal fifth or more, beyond dark. The head
and pronotum are a little broader than placida, the ocellar

triangle not as long as in placida, the hind ocelli plainly

nearer to eyes than to each other, the lateral boss is trans-

verse and about the diameter of an ocellus and below the

ocellus.

The V-mark shows two strongly diverging arms, at up-
per end pointed, at tip very broad, the inner edge concave.

The pronotum in front is not nearly twice as broad as

long, and plainly narrowed behind
;
the anterior angles are

quite sharp, and the front margin more strongly bowed
than in placida.

The genital prongs of the male are broad at base and
taper gradually on both sides to the fairly sharp tip. In
the female the base of each prong is much broader, the in-

ner tip prolonged into a short, slender point, sometimes
very slender like a peg.

In the female the subgenital plate is transverse and
truncate, sometimes a median notch, the apical plates (be-

tween bases of setae) are more prominent, and more
sharply pointed than placida, not so hairy as in nitida.

Many specimens from the Smoky Mts., mostly on the

Tennessee side in early September, 1930 (Darlington, Car-
penter, Banks).
Expanse 19-24 mm.
Type M.C.Z. no. 27662.
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2. Neophasganophora and Harrisiola

Failing to examine tlie genital prongs of the several

species proposed in this genus N. & C. lumped all under
Perla capitata Pictet, the type of the genus. I did not

find the type specimen of the species in Europe in 1912,

and Picker does not mention seeing it. Pictet says he had
a male; if it were a Neopliasganophora he could hardly
help seeing and referring to the genital prongs, so much
larger than in other Perlidae. His specimen might well be
a species much like, but paler than media. Media is

largely black on the head
;
this similar form, smaller and

paler than media has a head largely yellowish with a

black spot over the ocellar area and a median triangular

black mark on the lower face, exactly as Pictet figures

capitata. This form belongs to Perla (or Togoperla ) and
the male has only small genital prongs and often in dried
specimens are depressed in the cavity, so as scarcely no-

ticeable. Therefore I replace Neopliasganophora of

Needham with Harrisiola

,

and Perla flavescens Walsh as

genotype. Harrisiola is readily separable, in the male
from Perla or Togoperla by the elongate genital prongs,
but both sexes are also separated by the course of the occi-

pital line
;
in Harrisiola the ends of the occipital line bend

forward close to the outer edge of the lateral bosses
;
in

Perla ( Togoperla

)

the line passes well above the lateral

boss toward the eye.

In the synoptic table of the species below I have used
color, for I find that where we have a number of specimens
and from various localities, the color of setae, of hind fe-

mora, and the type of head marking is the same through-
out, and that they follow the shape of the male genital
prongs, and therefore when specimens, tho few, show dif-

ferences in these points I treat them as distinct species.

The figure of the genital prong given by Klapalek is not
like that of the Loudonville specimens I sent him

;
and the

figures of Needham and Claassen (Plate 19, figures 1 and
2) are not at all the common flavescens but probably of II

.

americana, and the female (fig. 3) also fits this species.

1. Hind femora mostly pale, with a broad black band
across near base

;
several joints near base of setae
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pale
;
apical part of genital prongs divided by a con-

striction, the outer part slender toward tip
;
the fifth

dorsal segment projecting in a fairly broad lobe.

annulipes.

Hind femora without a band near base, but often an
elongate spot not reaching across 2.

2. Hind femora (and others) with upper side black and
lower edge with a dark line, sometimes incomplete

;

setae wholly black except extreme base of first seg-

ment; produced part of fifth dorsal segment broad
behind, lightly rounded

;
last section of genital

prongs very long and slender 3.

Hind femora (and others) with upper side partly or

wholly dark, lower without dark; tip of produced
part of fifth dorsal segment not so broad; last sec-

tion of genital prongs often shorter 5.

3. Base of fore wings plainly yellowish, wings pallid;

hind corners of head yellow
;
femora with dark streak

above and below; last section of genital prongs
scarcely, if at all, scabrous above flavescens.

Base of fore wings not plainly yellowish, but more or

less darkened 4.

4. Base of fore wings plainly black, and general surface

and veins darkened
;
head black except a pale dot on

each boss and on bases of V-mark; femora almost
wholly black, a pale streak on side toward end

;
api-

cal part of prong scabrous and as long as in flaves-

cens; setae black nigrescens.

Base of wings not so dark, head with hind corners yel-

lowish as in flavescens

;

wings and veins almost as

dark as in americana; at least basal half of setae pale

yellowish
;
apical part of prongs quite short

abbreviata.

5. Apical part of prongs almost as long as in flavescens

and not scabrous above; setae almost wholly pale,

scarcely any dark on abdomen; wings an even dull

yellowish brown, no pale base tristis.

Apical part of prongs much shorter, often scabrous

above, setae with only a few joints toward base
pale 6.



1948] Banks—Perlidee 119

6. Last part of prongs about three times as long as broad,

not scabrous, just before tip with a few distinct

spicules or short spines
;
setae entirely black

;
pro-

meso- and metanotum with an elongate pale spot,

tips of femora broadly black across modesta.
Last section of prongs scarcely more than twice as long

as broad, tip more pointed; no pale marks on thorax
above 7.

7. Preapical part of prongs but little longer than apical

part klapaleki.

Preapical part of prongs fully twice as long as the api-

cal part americana.

Harrisiola flavescens Walsh

This species, easily recognized by the yellowish base to

fore wings, is typically from Illinois, but the eastern mar-
ginipes Provancher is the same species, and occurs from
southern Canada down to Washington, D. C. The eastern
forms are sometimes a little darker, but the prongs are
like those of aWalsh paratype at the M.C.Z. Perla illus-

tris Bks. and P. innota are synonyms of marginipes.
Paratype M.C.Z. no. 10127.

Harrisiola nigrescens sp. nov.

Head and thorax both above and below largely black,

with only bosses and a spot on each arm of the V-mark
pale, under side of head with a few pale spots, hind part
of metasternum pale, abdomen mostly rufous, last five seg-

ments with a black apical mark over the posterior part,

some on dorsum but more on sides and venter, not nearly
reaching middle of venter

;
the sixth and seventh ventral

segments show a median dark area, not as prominent as in

flavescens

;

setae jet black, palpi black, antennae mostly
black, but the basal fourth more or less pale

;
wings with

very distinct dark veins, basal costal area before first

cross-vein black, no sign of the yellowish base of flaves-

cens; area of anal cell, some in front and beyond also

black. Legs mostly black, femora with an elongate pale

streak on outer half before tip, tibiae more brown, but tarsi

black.
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The fifth segment of male is prolonged about as in fla-

vescens

,

but not such a broad tip
;
the last section of the

genital prongs is long, but not quite as long as flavescens,

and without any little spinules
;
last section longer than in

tristis.

Length of body, 12 mm.
;
of fore wing 13 mm.

Three males from Antrim Co., Mich., 6 July (Dreis-

bach).

Type M.C.Z. no. 27719.

Harrisiola annulipes Hag.

The head has a broad black mark from occipital line to

front margin, broken by pale between each hind ocellus

and the lateral boss and the arms of the Y-mark are rather
broadly pale. The femora have a broad band across basal
half and a narrow band at tip, the upper and lower edges
between are pale. The setae are pale on several basal
joints.

The genital prongs are long, the apical section swollen
at base and then slightly constricted beyond from where
it tapers to the pointed tip, from above this part is seen
to be compressed, the preapical part has fairly large spi-

nules above. In the female the ventral plate is rather
strongly rounded, on each side is a rounded dark spot and
the outer half of the marginal part is dark, the preceding
segment has a dark spot in the middle.

It is not uncommon in the vicinity of Washington, D. C.

Also occurs at Easton, Pa., and in Montgomery Co., Pa.
Type M.C.Z. no. 249.

Harrisiola tristis Hag.

This was based on two males from Trenton Falls, New
York. I have seen no other males like them. The femora
are dark along upper edge as in marginipes

,
but the lower

edge pale; the setae are almost entirely pale; there is

black between the hind ocelli and bosses. It is a small

species, and a female from the Delaware Water Gap is of

the same size and may belong to it, with the femora dark
above and pale below and pale setae. The last section of

the genital prongs has the upper edge more strongly
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curved than in flavescens

,

and, from side, is broader in

the middle. The head has a little more pale in front than
flavescens, venter pale, antennae pale for some distance.

The prongs are long, the apical part very long and much
curved down, and not scabrous above.

Type M.C.Z. no. 245.

Harrisiola americana Bks.

This has the head black behind occipital line, pale each
side between hind ocellus and boss, and pale over the V-
mark. The genital prongs show a rather short apical

part, and long basal part with erect hairs and numerous
spicules above, the two parts separated by a strong con-

striction. The hind femora are partly or wholly dark on
upper edge, the lower edge pale

;
setae mostly dark, but a

few joints at base pale.

Type M.C.Z. no 11324.

Harrisiola klapaleki sp. nov.

This is very similar to americana, but differs in the

much shorter preapical part of the genital prongs. The
hind femora have more black on basal part above

;
but the

lower margin is dark only near base.

The female has the ninth segment below black each side,

pale in middle, the subgenital plate less convex (not lobed
as in americana)

,
and black or dark, except for the pale

apical depression.
From Loudonville, Ohio, 6 July (Osburn).
Type M.C.Z. no 27717.

Harrisiola modesta sp. nov.

Head largely yellow, ocellar area black, and a broad
dark band below the V-mark. The pronotum has a pale
median streak, not reaching front and broader behind, an
irregular pale spot on middle of meso- and metanotum.
Tip of femora broadly black across; setae entirely black;

last ventral segment (9) has a dark spot each side near
outer margin; wings mostly blackish.

Last section of genital prongs much shorter than in

flavescens, about three times as long as broad (from side)
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not, or scarcely broadened in middle, nearly cylindric,

not scabrous above, but tip” of preapical part with a few
spinnles.

From Marietta, Ohio, 7 June (Holden).
Type M.C.Z. no. 27718.

Harrisiola abbreviata sp. nov.

Head marked much as in flavescens, the hind corners
yellow; femora with a black streak above near base and
another near tip, lower edge narrowly black, hind tibia

almost wholly pale
;
wings and veins darkened, almost as

much as in americana, no flavescent base
;
venter with

dark side and two dark spots in the middle; antennae
dark

;
setae with at least basal half pale yellowish.

Genital prongs with the apical part much shorter than
in flavescens

,

and not scabrous above, but preapical part
has a few spinules near tip above.
A little smaller than flavescens.
Taken near Grand Gorge in the Catskill Mts., N. Y., in

the latter part of June 1889 (Bks).
Type M.C.Z. no. 27720.

3. Some new species

Pictetia bimaculata sp. nov.

Brown marked with pale yellowish, ocelli joined by
fairly broad, almost black lines, a pale yellowish triangle

within, laterally, each side of the front ocellus the dark is

extended nearly to the margin of head. Most of the mid-
dle of face is a paler brown as in figure, pale yellow on
bosses and over and between the V-mark. Head between
eyes convex and here broader than long, behind eyes the

sides curve inward
;
ocelli in triangle about one and one-

third times as broad as long, hind ocelli scarcely as near
to eyes as to each other

;
palpi brown, maxillary palpi

very slender, third and fourth joints about equally long

and each about as long as an eye. Antennae black, fourth

and fifth joints each broader than long, clothed with
short, pale hair and near end of each joint the very short,

erect sense hair.



1948] Banks—Perlidee 123

Pronotum not quite twice as broad in front as long,

anterior side plainly convex, anterior corners projecting

a little, behind much narrower than in front, with a

broad, pale median stripe, and each side including mar-
gin, dark brown

;
inner two-thirds of each side with short,

irregular ridges
;
rest of thorax black above, brown be-

low
;
legs rather evenly pale brownish, tarsi black

;
abdo-

men dull brown above and below, ninth ventrite with a

rounded, swollen black spot each side
;
ventral plate

broad, and broadly rounded.
Wings faintly tinted, veins not very dark, anal cell

about twice as long above as broad at tip
;
anal brace

reaches from near base of cell across anal area, but no
anal lobe here; cubito-anal cross-vein plainly its length

beyond cell, not darkened
;
subcosta ends some distance

before cord, only a few costal cross-veins, and one be-

yond cord
;
radial sector forks once not far beyond cord

;

in hind wings no extra cubital cross-veins
;
abdomen fully

as long as head and thorax.

Length of body 12 mm.
;
of fore wing 12 mm.

From Bigbv, Nova Scotia, 28 May 1905 (Russell).

Type M.C.Z. no. 27723.

Atoperla consors sp. nov.

Head dark brown
;
only the antennal ridge opposite an-

tennae and the basal part of the V-mark pale
;
palpi brown

;

antennae pale on basal part, soon becoming brown. Legs
dull yellowish brown, tarsi darker

;
thorax and abdomen

dark brown, setae pale yellowish.

Head only a little longer than broad, not as much longer
as in ephyre; dark spots on ninth ventrite sometimes
showing; wings fully as slender as in ephyre.
Ventral plate of female shows a median broad V-line,

and from each end a line at first curving in and then round-
ing out, with outline of a square in the middle, otherwise
very similar to A. ephyre.
Length body 8 mm.

;
of fore wing 10-11 mm.

From Kingston, R. I., 23 June (Barlow)
;
Pittsfield,

N. H., 5 July (Bks) . Hitlers in the almost uniformly dark
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head, which is a little shorter, and in details of the ventral
plate.

Type M.C.Z. no. 27722.

Neoperla clymene subsp. mainensis nov.

This form differs radically from the common form in

the blackened body and wings
;
head and thorax deep black,

sometimes a little rufous each side of anterior ocellus
;
an-

tennae mostly black, a few joints beyond second paler.

Wings with black veins and the membrane infnscate, even
the costal border of fore wing is black at base and beyond
scarcely yellowish, only not as dark as rest of wing

;
abdo-

men black above and below, extreme tip above in genital

area paler; femora dark brown to black, the lower edge
paler

;
setae pale, with dark at tips of joints, and farther

out wholly black.

The ocelli are a little more separated than is usual in

N. clymene. The genital prongs, instead of slightly

evenly curved, are bent so that the apical part is parallel

to its fellow; the slender conical process on the seventh
dorsal segment is longer than in typical clymene, and ex-

tends over most of the next segment.
Type M.C.Z. no. 27725.

Mr. A. Loveridge has taken numerous specimens of this

black form at Rome, Maine, 26 June to 8 July.

Peltoperla nigrisoma sp. nov.

Body above and below jet black, except a pale yellowish

triangular spot over anterior corners of face from eye

Explanation of Plate 11

Fig. 1. Perlesta decipiens, male genital prongs, and one from side.

Fig. 2. Perlesta placida, male genital prongs, and one from side.

Fig. 3. Perlesta frisoni, female anal plates, and ocellus and boss.

Fig. 4. Perlesta frisoni

,

male genital prongs.
Fig. 5. Perlesta texana, tip of abdomen, ocelli, and hind tibia.

Fig. 6. Perlesta cinctipes, tip of abdomen, seta, hind femur and tibia.

Fig. 7. Perlesta brunneipennis, male genital prongs, and hind tibia.

Fig. 8. Perlesta texana, male genital prongs.
Fig. 9. Perlesta cinctipes, male genital prongs.
Fig. 10. Perlesta placida, tip of female abdomen from below.

Fig. 11. Perlesta frisoni, subgenital plate of female, and ocellus and boss.

Fig. 12. Perlesta nitida, subgenital plate.
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Fig. 13.

Fig. 14.

Fig. 15.

Fig. 16.

Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Fig. 21.

Fig. 22.

Fig. 23.

Fig. 24.

Fig. 25.

Fig. 26.

Fig. 27.

Fig. 28.

Fig. 29.

Fig. 30.

Fig. 31.

Fig. 32.

Fig. 33.

Fig. 34.

Fig. 35.

Fig. 36.

Fig. 37.

Explanation of Plate 12

Perlesta nitida, (left) prongs of male, (right) of female.
Harrisiola flavescens, venter of female.
Harrisiola flavescens, genital prongs of paratype.
Harrisiola tristis, genital prong.
Harrisiola flavescens, genital prong of marginipes form.
Harrisiola flavescens, prong from another view and edge of fifth

segment.
Harrisiola nigrescens, genital prong.
Harrisiola nigrescens

,

genital prong, another view.

Harrisiola flavescens, face.

Harrisiola annulipes, face.

Harrisiola americana, ventral plate.

Harrisiola americana, femur and genital prong.
Harrisiola modesta, face.

Harrisiola marginipes, femur.
Harrisiola TclapaleTci, genital prong.
Harrisiola annulipes, femur.
Harrisiola annulipes, ends of prongs, and tip of fifth segment.
Harrisiola Tclapalelci, femur and genital prong.
Harrisiola nigrescens, femur.
Harrisiola annulipes, genital prongs.
Harrisiola americana, genital prong and tip of fifth segment.
Harrisiola americana, femur.
Harrisiola Tdapalelci, face.

Harrisiola modesta, pronotum.
Harrisiola modesta, femur, and genital prong.
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Explanation of Plate 13

Fig. 38. Harrisiola abbreviata, face.

Fig. 39. Harrisiola Mapalelci, ventral plate.

Fig. 40. Harrisiola tristis, ventral plate.

Fig. 41. Harrisiola abbreviate, genital prong.
Fig. 42. Harrisiola tristis

,

face.

Fig. 43. Harrisiola modesta, tip of fifth segment.
Fig. 44. Harrisiola abbreviata, prongs from above.
Fig. 45. Harrisiola marginipes form, prongs from above.
Fig. 46. Harrisiola modesta

,
genital prong.

Fig. 47. Pictetia bimaculata, pronotum.
Fig. 48. Pictetia bimaculata, ventral plate.

Fig. 49. Perla capitata, ventral plate.

Fig. 50. Harrisiola abbreviata, tip of fifth segment.
Fig. 51. Atoperla consors, venter of female.
Fig. 52. Peltoperla nigrisoma, tip of abdomen above.
Fig. 53. Pictetia bimaculata, face, and maxillary palpi.

Fig. 54. Peltoperla nigrisoma, tip of abdomen below.
Fig. 55. Neoperla clymene mainensis, ventral plate.

Fig. 56. Neoperla clymene mainensis, genital prongs.
Fig. 57. Neoperla clymene mainensis, tip of abdomen above.
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down, and the hind border of pronotum is whitish. Wings
pale brown, veins a darker brown; femora dull yellowish

brown, tibiae scarcely darker except tip is black, as also

tarsi. Antennae nearly all black except pale toward base.

Abdomen with erect short hair below, and on lower sides

with much longer hair, usually turned inward from each
side, upper sides with some short, erect hair. The wings
are much like others

;
radial sector forked once, no cubital

cross-veins in hind wings, thirteen costals before end of

subcosta. The head is not quite as short as in brevis

,

hind
ocelli a little nearer to each other than to eyes. The ninth
ventrite has a transverse knob about two and one-half to

three times as broad as long.

Length of body 7 mm.
;
of fore wing 9 mm.

From Sequoia Park, California, 5000 ft., 6 June (Melan-
der )

.

Type M.C.Z. no. 27724.



NOTES ON TABANUS ATRATUS SUBSP.
NANTUCKENSIS HINE (DIPTERA)

By Norman S. Bailey

Biological Laboratories, Harvard University

In the course of my field work with the saltmarsh
Tabanidae during the summers of 1946 and 1947 some
observations were made on this representative* of the

black horsefly which occurs along the coast from New
Hampshire to New York. Although adults are never
abundant, their large size and noisy flight make them
conspicuous on the marshes. During the 1947 season
(from late May to September 11th) only 16 specimens
(5 males and 11 females) were taken whereas hundreds of

Tabanus nigrovittatus Macquart (Bailey, 1947) could
readily be captured in a short time on almost any day
from early July to late August. The first specimen, a
male, was collected on July 12th on the Pine Island Marsh
in Newbury. Stone (1938) notes June 19th as the earliest

record at Dorchester, Massachusetts and Johnson (1919>
gives the other seasonal extreme of September 8th at

Rochester, New Hampshire. My latest record is a female
from Pine Island on September 11th. There is something
of interest in the fact that all of my earlier 1947 captures
were males. The second one was taken at Ipswich on
July 16th, two more on July 24th at Newbury, and the

final male at the last mentioned locality on August 27th.

Females, possibly of this subspecies, were seen annoying
horses in a field above the Parker River saltmarshes on
July 15, 1946. In 1947, however, the first female was ob-

served, in the act of ovipositing, on August 19th. From
that day until September 8th one or two were seen, and
usually taken, on each of my almost daily trips to the

marsh.
Pine Island is a partly wooded knoll, large enough for

a few cottages, that lies in the midst of the saltmarsh
somewhat less than half-way from the mainland proper
to Plum Island. It is about a half of a mile from the up-

* My thanks to Dr. Joseph C. Bequaert for this determination.
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land to the Island over a gravel road that rises only 2-4
feet above the marsh. Usually I drive along this cause-

way to the mid-section where a small ditch, running
parallel to the road on the north, overflows to form a
broken chain of small shallow pools. Where these begin
I shift into low gear and drive on slowly while watching
for Tabanids. The larger ones are readily seen and egg
masses can frequently be spotted in this manner. It is

convenient to turn in a driveway at the edge of the Island
and then drive back to park beside the ditch wherever
anything of interest has been noted. Ordinarily, oviposit-

ing females are not easily disturbed and they may be
casually approached without any special precautions.
My experience with the first female is of some interest

in this respect. She was busy ovipositing on a blade of

Spartina glabra Muhl. var. alternijlora (Loisel.) Merr.
which grew thinly in the shallow water of the pond margin.
They show a strong preference for scattered culms rather
than dense stands and eggs were found only on this plant.

It was about 4 p.m. when she was first observed as I drove
towards the Island. (All time E.D.S.T.) There I turned
and went back to park as indicated above. Then I crossed
the ditch and skirted the pond to get a closer look at her.

She seemed quite indifferent as I carefully moved to

within a foot of her and even touched the tip of the blade

she was laboring on. For several minutes I watched her
lay her eggs in the manner so well described by Hine
(1903, 1906) for Chrysops callidus 0. S. and C. moerens
Walker. Then I decided to return to the car for a con-

tainer in which to take her alive. She was still at work
when I got back, but just as I was reaching out to lower
the jar over her she flew away. Her egg mass was prob-
ably nearly complete since she had been ovipositing for

at least an hour by that time. It measured 15 mm. long

by 5 mm. wide at the base. The eggs were glistening

white then but by 6 p.m. had become dull and somewhat
greyish. By 9 : 30 the mass was mottled greyish brown
and subsequently darkened but slightly. The upper ends
of the eggs are a bit darker, which gives the appearance of

stripes on close inspection since they are so uniformly
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placed in the mass. Cameron (1926) states that the

darkening process takes about six hours for Chrysops
eggs, which become jet black. He notes that the pigmen-
tation develops much more rapidly in full sunlight than in

the laboratory.

The egg mass of T. atratus Fabricius has been described
in detail by Hart (1895), and Schwardt (1936) provided
photographs which agree closely with Hart’s description.

Schwardt also states “T. atratus deposits its eggs in

masses which are so constant in structural plan as to make
specific determination of the egg mass readily possible.”

Fig. 1. Egg masses of Tabanus atratus nantucTcensis. Photograph by
Arthur F. Dewsnap, Jr. (About 4x natural size)

This is especially noteworthy since the egg masses of the

subspecies nantuckensis are strikingly different (see

Figure 1). In the words of Hart (1895), atratus egg
masses are “ subconic, with oval base, 10-15 mm. long
and 8-10 mm. wide, height 5-7 mm.

;
sides convex or con-

cave, apex correspondingly rounded or pointed. . . . The
eggs are stacked in four or five tiers, one above another,

and gummed together in a firm mass.” This is the type
very rarely found on the saltmarsh where the usual form
of the egg mass closely resembles the basal one in the

accompanying figure.

The measurements given by Hart (1895) and by Stone
(1930) suggest a maximum of 2 : 1 for the length to width
ratio of T. atratus egg masses whereas those of the sub-
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species nantuckensis have a minimum ratio of 3 : 1 and
may be over 7 : 1. This difference in proportions is very
characteristic and accounts for a marked difference in the

appearance of the saltmarsh* egg masses. They are no
wider than the supporting grass blade while those of

atratus may be twice as wide. There may be a possible

connection between the more uniform exposure of the eggs
in these thinner, extended masses and the temperature
conditions of the coastal marshes. Nantuckensis egg
masses vary at least from 15-35 mm. in length. However,
they are very regularly only 4-5 mm. wide which is nearly
the width of the Spartina blade. Generally they are laid

in 2-3 well defined layers and at the highest point the mass
will measure only 3-4 mm. Study of the figure will reveal

that it is a photograph of a double egg mass. Horseflies

not uncommonly add their eggs to previously deposited
masses. However, the circumstances were somewhat un-

usual in this case.

About noon on August 22nd a restless female was seen
flying from plant to plant along the border of the roadside
ponds at Pine Island. She was apparently selecting an
egg site, as subsequent events proved. After stalking her
for several minutes, I succeeded in capturing her and put
her in a small jar with a blade of grass bearing an egg
mass that I had found shortly before. When I reached
camp half an hour later she was already busily ovipositing

directly over the older mass and continued without inter-

ruption until 2 : 05 p.m. She probably started to lay

between 12 : 30 and 12 : 45 and, therefore, was so engaged
for nearly an hour and a half. As the photograph clearly

shows, she neatly arranged her eggs over the older mass.
The picture was taken at 4 :30 p.m. on August 23rd when
the fresher eggs were about 27 hours old. The older ones
beneath had hatched in mass early that morning.
The ovipositing behavior of two other females was suf-

ficiently aberrant to mention. When discovered one had
laid about three quarters of her eggs and the second had
deposited about a third of hers. Those of the first were
in three small discreet clusters on the same grass blade.

She was put into a pint container with her eggs and while
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there laid another little batch on the inside of the box.

Very few of these eggs produced larvae.

The other female was handled in the same manner.
The form of her egg mass was not unusual, but she ap-

parently lost her sense of direction in the darkness of the

container and laid the rest of her eggs in a neat pattern
well below the others and with her head up, facing them.
This final batch was stacked in four tiers and was, con-

sequently higher than usual.

Hine (1903) stated that, “Between nine o’clock and
noon seems to be the favorite time of day for oviposition

with the various species of both Chrysops and Tabanus,
and I have seldom been able to observe females oviposit-

ing at other hours of the day.” My own observations for

nantuckensis are just the reverse. All ovipositing was
seen in the afternoon—from just after 12 until 5 p.m.
However, Cameron (1926) is probably justified in saying
that oviposition may take place at any time between 8

a.m. and 5 p.m. on bright days in June and July—and, I

would add, in August. It is very likely that there is some
such activity in the morning on the saltmarsh, but cer-

tainly it is not restricted to the forenoon hours in Essex
County.
The incubation period was obtained for three egg mas-

ses. Hatching occurred in the early morning in one in-

. stance and probably at that time of day in the others. A
mass deposited on August 19th hatched on August 26th
after an incubation of seven days. The other two, laid

August 27tli and 29th, hatched on September 5th and 7th

respectively after incubating 9 days. In each case the

blade of grass was stuck into sand in a pint jar. Water
covered the sand to a depth of half an inch and the eggs
were at a level just below the rim of the uncovered jar in

a relatively moist atmosphere. However, the containers
were kept indoors and this probably lengthened the in-

cubation period appreciably. The 7 and 9 day periods
correspond with those similarly obtained by Hart (1895)
and by Hine (1906), in that order, for T. atratus Fabri-
cius, while Schwardt noted a 5 day period for eggs of

this species in an outdoor insectary in Arkansas. Full
sunlight undoubtedly hastens development.
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Among the egg masses taken at the same Pine Island
locality in 1946 were two, having all the characteristics

described for known masses of T. atratus subsp. nan-
tuckensis, from which hymenopterous parasites were
reared. These were kindly identified for me as the
Proctotrypid Telenomus goniopis Crawford by C. F. W.
Muesebeck. As far as I have been able to ascertain, this

species has previously been reported only twice. It was
originally described from specimens reared by McAfee
from eggs of Goniops chrysocoma (0. S.) found on Plum-
mer’s Island, Maryland in 1910 (Crawford, 1913). Dur-
ing the 1932 season Schwardt (1936) collected many egg
masses of Goniops in Arkansas which were similarly

destroyed. Therefore, this note reveals another host
genus and a considerable extension of range. Although
several egg masses were collected and reared in 1947, no
parasites appeared. Most of these were taken while the

flies were still ovipositing or were laid entirely in captiv-

ity. Consequently, they were not long exposed to normal
environmental hazards. One of the parasitized egg
masses was found on August 13, 1946 and the parasites

emerged on August 20th. At the time of preservation,

54 specimens of T. goniopis (8 males and 46 females) had
emerged. Others were still within many of the eggs.

The relatively small number of males produced is appar-
ently usual for this insect.

In reducing nantuckensis to a variety of atratus and in

naming the variety fulvopilosus, Johnson (1919) calls at-

tention to the considerable amount of variation seen in

this species in coastal areas and raises the question of the

influence of the environment as the agent responsible for

it. Stone (1938) mentions the fact that many females
have both the wing color that distinguishes nantuckensis

and the lateral tufts of fulvous hairs just above the wing
bases which are characteristic of fulvopilosus. It is of

further interest to note that no males bearing such fulvous

hairs have ever been collected. Five of the eleven fe-

males taken at Pine Island in 1947 (from August 20tli to

September 8th) had both varietal features. Two of them
laid egg masses which were no different from others found
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on the saltmarsh. It appears that these names designate

the extreme forms in a population showing marked vari-

ability. Whether the basis of this variability is genetic,

the result of physiological responses to environmental
factors or, perhaps, both deserves investigation. Present
evidence at least suggests that the fulvopilosus condition

may be sex linked inheritance. Since there are females
with both varietal characters and with no other recognized
differences, the validity of distinct names seems question-

able. On the other hand, if the form of the atratus egg
mass has the specific significance indicated by Schwardt
(1936), the status of nantuckensis needs clarification from
this angle as well.

A few observations on the larvae and pupae demand
notice. The former are most commonly found under mats
and piles of straw and other plant debris which becomes
stranded in soggy spots subject to frequent tidal flooding

or sufficiently depressed to hold rain water. Where such
trash lies on soft mud in very shallow water they are

especially common. If uncovered they retreat by bur-

rowing rather rapidly into the surface muck. Now and
then one may he found in the thick algal mats on the sur-

faces of deeper pools. These saltmarsh larvae closely re-

semble typical atratus larvae as described by Walsh
(1863), Riley (1870), Stone (1930), et al. but should he
examined critically for possible differences. It would
also be interesting to rear some under conditions com-
parable to (a) salt and (b) fresh marsh habitats to deter-

mine what influence, if any, the environment has in the

production of the variation characteristic of the adults.

Pupal cases are often numerous in the drift left at the

edge of the marsh by exceptionally high tides. This
leads one to wonder at the relative scarcity of the flies

themselves. The cases may also be found protruding
from heaps of straw along the ditch banks. Yet only
rarely are living pupa? encountered. One was located on
the Parker River saltmarsh just east of Route I on July
17, 1947, and a male emerged on July 21st. This speci-

men was killed while still somewhat teneral and was
reared indoors. The coloration of his wings is only
slightly less uniform than in typical atratus.
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Summary

Original observations on the seasonal distribution,

abundance, oviposition, egg masses, incubation period,

probable larvae and the pupae of Tabanus atratus subsp.

nantuckensis Hine are given. Males were taken from
July 12th to August 27th and females from August 19th

to September 11th on the saltmarshes of Essex County,
Massachusetts. A figure of two egg masses, one super-

posed on the other by a captive female, shows that the

structural plan is notably different from that of typical

atratus figured by Schwardt (1936) and noted by him to

be specifically distinct. The ratio of length to width is

not over 2 : 1 for typical atratus egg masses while those

of the subspecies nantuckensis may be 7 : 1 and are nor-

mally at least 3 : 1. The incubation period was 7-9 days
for egg masses kept indoors between August 19th and
September 7th. Probable larvae of this subspecies occur

rather commonly in soggy mats of plant debris on bare
mud or where shallow water covers the mud. Pupal cases

are numerous in the marsh drift but living pupae are only
rarely recovered from the piles of straw. The question

of the validity of the present status of these variants of

Tabanus atratus Fabricius is raised. Telenomus goni-

opis Crawford is reported as an egg parasite of this

species for the first time and with a notable extension
of its range.
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THE GENERIC NAME TROMBICULOIDES
JACOT, 1938 1

By G. W. Wharton

Department of Zoology, Duke University

Jacot (1938) obtained some specimens of mites and
identified them as Trombidium scabrum Say, 1821. How-
ever, be realized that liis specimens were not representa-

tive of tbe genus Trombidium. Therefore tbe new ge-

neric name Trombiculoides was proposed, witb Trombid-
ium scabrum designated as type. His generic diagnosis

was based however, on bis specimens and not on Say’s
description. Say’s description was disregarded when-
ever a discrepency arose between tbe specimens and tbe

description.

Ewing 1946 reported that Jacot bad misidentified bis

specimens and that Trombidium scabrum was in reality a
species of Sericothrombium. Ewing therefore consid-

ered Trombiculoides a synonym of Sericothrombium
Berlese, 1910. Furthermore be points out that Howard
(1918) bad given an excellent account of tbe species in-

cluding figures of both larval and adult stages. It is

obvious from tbe descriptions of Howard and Jacot that

they are not dealing witb the same or even closely related

species. On tbe other band it is also obvious that Say’s
description is so incomplete that bis name T. scabrum
might apply to any one of several species in different

families, or might refer to a concept that includes a com-
plex of several species.

Jacot ’s specimens were borrowed from tbe Museum of

Comparative Zoology through the courtesy of Dr. Be-
quaert. A study of the specimens showed that they were
compared witb specimens of Eutrombicula alfreddugesi

Oudemans, 1910 from cultures, and no significant differ-

ences between tbe two could be noted. It is impossible to

identify Jacot ’s specimens as Eutrombicida alfreddugesi
at tbe present time, however, because this species can be

1 This paper is a report on work done in connection with a Grant-in-Aid
from the Research Grants Division of the U. S. Public Health Service.
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recognized as distinct from Eutrombicula masoni (Ewing,
1943) only on the basis of larval characteristics.

According to Opinion 168 of the International Com-
mission on Zoological Nomenclature, “it is to be assumed
that the original author of a genus correctly identified

the species assigned by him there to, ... . but that,

where there is evidence that .... (this) assumption (s)

is at variance with the facts, the case should be submitted
with full details to the International Commission on Zoo-
logical Nomenclature, and that pending their decision

thereon, the genus should be regarded as of doubtful
status.”

In this case it seems that there is evidence that Jacot
misidentified the specimens on which he based Trombi-
culoides. The facts will be presented to the International
Commission on Zoological Nomenclature. It therefore
follows that until the Commission acts, Trombiculoides
Jacot, 1938 must be considered as of doubtful status.

Fortunately Eutrombicula Ewing, 1938, the name now
used for the genus that includes the specimens on which
Jacot based his Trombiculoides

,
has priority over Trombi-

culoides Jacot, 1938. The date of Eutrombicula is 15

June 1938 while that of Trombiculoides is 10 October 1938.

Therefore no change in the generic names is anticipated

in settling the status of Trombiculoides Jacot, 1938.
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SEVEN NEW FLEA BEETLES FROM THE WEST
INDIES (COLEOPTERA—CHRYSOMELIDiE

)

1

By Doris H. Blake
Arlington, Va.

This paper contains descriptions of seven new flea

beetles from Jamaica, Hispaniola and Puerto Rico in the

collection of the Museum of Comparative Zoology at Cam-
bridge. Five of these were collected by P. J. Darlington.

Lactica xanthotrachela n. sp.

Fig. 1

From 3-4 mm. in length, elongate oblong, shining, dark
blue or green with yellow head and thorax and deep brown
antennae, mouthparts and legs, hind legs usually with
metallic lustre.

Head with interocular space over half its width, shin-

ing, smoothly rounded over occiput with a large puncture
on either side near eye and obsolete small punctures on
front, tubercles more or less distinctly marked, the space
between antennal sockets a little produced and rounded;
mouthparts dark. Antennae with slightly paler basal
joints, deep brown otherwise, third joint shorter than
fourth, remainder subequal. Prothorax not quite twice

as broad as long with almost straight sides and deep and
very slightly sinuate basal sulcus

;
surface shining and

finely punctate. Elytra more distinctly punctate than pro-

thorax, very shining, green or blue, the humeri well

marked by a short intrahumeral sulcus, otherwise the

elytra smoothly convex. Epipleura wide but disappear-
ing before the apex. Body beneath lustrous, the pale
color of thorax extending down to the coxae of the middle
legs, rest of undersurface lustrous black or with metallic

blue color, and finely pubescent. Legs dark, the hind
ones, at least, with metallic lustre. First tarsal joint

of hind legs long, claws appendiculate. Length 3.1-4.1

mm.
;
width 1.5-2 mm.

1 Published with a grant from the Museum of Comparative Zoology at
Harvard College.
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Type male and 5 paratypes M.C.Z. Type No. 27797.

1 paratype in U.S.N.M. Cat. No. 58723.

Type locality .—Mandeville, Jamaica, collected by A. E.
Wright.

Other localities.—Pt. Antonio, Jamaica, collected by A.
E. Wright, Dec. 1931; “Jamaica,” collected by L. Gr. Per-
kins, in the Stuart T. Danforth collection.

Remarks .—In coloration this species is similar to a
great many others that occur on the continents both of

North and South America, but upon careful comparison
I have not been able to find any other species that entirely

corresponds with this Jamaica species. For instance,

L. iris (Oliv.) of North America has pale front and mid-
dle legs

;
L. elegans Harold of Colombia has a pale margin

on the elytra, L. semiviolacea Jac. and L. mexicana Jac.

and L. hogei Jac. are all much larger.

Lactica darlingtoni n. sp.

Fig. 2

From 3-3.5 mm. in length, elongate oblong, shining,

deep blue or blue green with black antennas, legs and
undersurface, the two latter often with a blue or green
lustre; very finely punctate.

Head with interocular space more than half its width,
very polished over occiput and front with a median line

between tubercles extending upwards (in one specimen)
to end in a small depression in middle of the front; a

large puncture on either side near the eye; frontal carina

between antennal sockets somewhat produced, rounded.
Antennae scarcely reaching the middle of the elytra, 3rd
joint shorter than 4th, the basal joints with a metallic

lustre. Prothorax twice as wide as long with slightly

curved sides and explanate margin and a well marked
basal sulcus, surface polished, very finely punctate. Ely-

tra elongate, the humeri small with a short intrahumeral
sulcus and slight transverse depression below basal cal-

losity; surface polished, very finely but distinctly punc-
tate throughout. Epipleura broad, gradually diminish-

ing and disappearing before the apex. Body beneath
usually with a metallic lustre, very finely pubescent.
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First joint of hind tarsi long, claws appendiculate.

Length 3.1-3.5 mm.
;
width 1.5-1.7 mm.

Type male and 3 paratypes M.C.Z. Type No. 27798.

1 paratype in U.S.N.M. Cat. No. 58724.

Type locality.—Whitfield, Bine Mts., Jamaica, elevation

4500 feet, collected in Ang. 1930 by P. J. Darlington.

Remarks .—In coloration this is similar to L. violacea

Jac. described from Guatemala and Panama. It differs

from that species in being a little more elongate and with
extremely fine punctation which is the same throughout,
not disappearing at the apex as in violacea. The sculp-

ture of the head with its distinctly marked frontal tuber-

cles also appears different, and the sulcus across the

prothorax is not sinuate at all but straight.

Lactica porphyrea n. sp.

Fig. 3

From 2.5-3 mm. in length, ovate, shining yellowish or

reddish with violet elytra and dark abdomen
;
only faint

traces of a basal sulcus across the prothorax most marked
on each side at the limiting ends

;
elytra distinctly and

rather densely punctate.

Head with interocular space over half its width, frontal

tubercles and space between the antennal sockets some-
what elevated with a depressed spot or area above the

tubercles, the surface of the occiput and front and frontal

carina densely and shallowly punctate and alutaceous
;
a

large puncture on either side of front near the eye. An-
tennae more than half the length of the beetle, third joint

shorter than fourth, remainder subequal and rather

heavy. Prothorax fully twice as wide as long with arcu-

ate sides and narrow explanate margin; surface smooth,
polished and fairly alutaceous with sparse punctation;
across base an ill marked and, in some specimens, very in-

distinct trace of sulcus, the rather faint limiting depres-
sions at either end the most distinct part of it. Scutellum
usually deep reddish brown. Elytra with small humeri
and a slight basal callosity, very shiny deep violet, with
dense distinct punctation in basal half becoming smoother
near the apex. Epipleura wide, gradually diminishing
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to end shortly before the apex. Body beneath shining
yellowish or reddish with dark brown abdomen, very
finely pubescent. Hind tibiae with a short spur, first

tarsal joint of hind legs long, claws appendicnlate.
Length 2.6-2.9 mm.

;
width 1.5-1.6 mm.

Type male M.C.Z. Type No. 27799 and four paratypes,
1 in the U.S.N.M. Cat. No. 58725.

Type locality.—Mt. Diego de Ocampo, circa 3—4000 ft.

elevation, Dominican Republic, collected in July 1938 by
P. J. Darlington.
Remarks .—The extremely indistinct sulcus on the pro-

thorax of many of the specimens at first confuses one as

to the generic place of this beetle, but Lactica seems to be
the genus to which it most closely corresponds.

Lactica megaspila n. sp.

Fig. 5

About 3 mm. in length, oblong ovate, shining, yellow
brown, antennae with the outer joints dark, elytra with
four large dark spots having a greenish lustre, two at base
and the other two at the apex of the elytra.

Head rather deeper brown on the occiput, possibly with
aenous lustre in some specimens, densely and obsoletely

punctate with a few larger punctures on inner side near
the eye

;
frontal tubercles well marked with a depression

above, the space between the antennal sockets a little

produced; lower front rather short; interocular space
over half the width of the head. Antennae extending to

the middle of the elytra, third joint shorter than the

fourth, remainder subequal, the three basal joints paler.

Prothorax not twice as broad as long, moderately convex
with a wide explanate margin on sides and a clearly

marked basal sulcus deepest at limiting ends; surface

finely punctate. Elytra shining yellow brown, each with
a basal and larger apical spot, the basal spot extending
nearly across the base, the apical spot extending from the

middle almost to the apex, in the apical spot an aeneous
lustre

;
a short intrahumeral sulcus and depression behind

the basal callosity
;
surface shining, very faintly punctate,

a wide explanate margin along the sides. Epipleura
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wide, gradually disappearing before the apex. Body
beneath pale, shining beneath the short pale pubescence

;

hind tibiae with small spur, first tarsal joint moderately
long, claws appendiculate. Length 3.1 mm; width 1.6

mm.
Type male M.C.Z. Type No. 27800.

Type locality.—Villalba, Puerto Rico, collected by C.

M. Matos June 28, 1934, in the Stuart T. Danforth col-

lection.

Remarks.—There are two species from Central Amer-
ica that have somewhat similar markings,

—

L. nigromacu-
lata Jac. with four small basal spots and a large apical

spot but with a pale undersurface and pale femora
;
and L.

variabilis Jac. which has two basal spots and two apical

spots. The second species also has quite differently

colored legs.

Pseudoepitrix hottensis n. sp.

Fig. 4

About 2.5 mm. in length, elongate, shining reddish
brown, outer joints of antennae and undersurface deeper
brown in color; pronotum densely and rather coarsely
punctate.

Head with interocular space half its width, occiput

rounded, not very shiny but finely alutaceous, a circle of

fine punctures in front and over the indistinct tubercles,

a sulcus running from antennal sockets up to eye
;
anten-

nal sockets situated about midway down front of head,
lower front tapering. Antennae extending to the middle
of the elytra, third joint shorter than fourth, last five

joints darker. Prothorax not twice as wide as long with
only slightly curved and nearly straight sides, having a
prominent anterior angle under eye

;
a well marked and

somewhat sinuate basal depression; surface finely alu-

taceous, somewhat shiny, moderately coarsely and densely
punctate. Elytra with the striate punctures coarser in

basal half, becoming fine at apex, basal callosities well

marked and a transverse impression below them. Body
beneath deeper brown, shining, lightly pubescent, legs

yellow brown, tibiae not sulcate, first tarsal joint not so



146 Psyche [Sept.

long as the remaining joints together, claws appendicu-
late. Length 2.5 mm.

;
width 1.2 mm.

Type male M.C.Z. Type No. 27801.

Type locality.—Desbarriere, Mt. LaHotte, Haiti, about
4000 ft. elevation, collected Oct. 12-14, 1934, by P. J.

Darlington.
Remarks .—This is the second species to be described

from Hispaniola. P. hispaniolcc Blake, described from
the Dominican Republic, is more robust with a much more
densely and coarsely punctate pronotum, and has a dif-

ferently shaped aedeagus.

Pseudoepitrix punctatissima n. sp.

Fig. 7

About 2 mm. in length, elongate oblong, moderately
convex, shining, very dark reddish brown, almost piceous,

with densely and coarsely punctate pronotum and elytra

;

legs and antennal joints 3-6 and 10 and 11 pale.

Head with interocular space fully half its width
;
occiput

rounded, distinctly punctate, a deeply impressed line

straight across front over frontal tubercles joining with
a sulcus about inner and upper side of eye

;
frontal tuber-

cles somewhat elevated; space between antennal sockets

narrow, and lower front to labrum short, labrum long and
paler in color. Antennae not reaching the middle of the

elytra, joints 3-6 and 10 and 11 pale, outer joints heavier.

Prothorax not twice as wide as long, rather convex, with
prominent anterior angle under eye and tooth at basal
angle, basal margin a little sinuate, a shallow depression
along base

;
anterior margin a little paler reddish brown ;

surface shining, densely, deeply and coarsely punctate.

Elytra with rounded basal callosity and depression below,

convex, very shining dark reddish brown, coarsely striate

punctate, the punctures near the suture dense and a little

confused and at apex becoming fine, on sides next to mar-
gin deeply impressed. Epipleura not reaching apical

angle. Body beneath shining deep reddish brown, with
paler legs. Anterior coxal cavities open, hind tibiae not

grooved, claws appendiculate. Length 2 mm.
;
width 1

mm.



1948] Blake—Flea Beetles 147

Type female M.C.Z. Type No. 27802.

Type locality.—Desbarriere, Mt. LaHotte, about 4000
feet elevation, Haiti, collected Oct. 12-14, 1934, by P. J.

Darlington.
Remarks.—Tbis species is more convex than the other

species of Pseudoepitrix from the West Indies, and it

has short antennae and much coarser punctation, which
near the suture of the elytra is confused. It may possibly

belong to a different genus.

Aphthona fraterna n. sp.

Fig. 6

About 2 mm. in length, ovate, shining reddish brown
with yellow antennae having joints 6-9 black; elytra

very finely striate punctate.

Head with interocular space a little more than half its

width, smoothly rounded over occiput, frontal tubercles

indistinct, a narrow carina from between antennal sockets

down to labrum, a lightly impressed line on either side of

forehead running up from short sulcus near eye. Anten-
nae scarcely reaching the middle of the elytra, joints 3 and
4 subequal and shorter than 5, joints 6-9 black. Pro-
thorax not twice as wide as long with obliquely cut anter-

ior angles, only slightly curved, nearly straight sides,

and basal margin forming an oblique angle near sides,

disk polished, impunctate. Elytra polished, convex, with
out depressions, with faintly striate punctation becoming
indistinct at apex. Body beneath shining reddish brown,
anterior coxal cavities open, hind tibiae sulcate, with a
small spur at apex; claws simple. Length 1.8 mm.;
width 1.2 mm.
Type female, M.C.Z. Type No. 27803.

Type locality.—Desbarriere, Mt. LaHotte, Haiti, near
4000 ft., collected Oct. 12-14, 1934, by P. J. Darlington.
Remarks.—This species is closely related to A. insolita

Melsh. from North America and A. fulvipennis Jac. from
Guatemala. All three are reddish brown beetles having
the antennae pale with the outer joints in part dark. All
have very lightly striate-punctate elytra. A. fulvipennis
from its description appears to resemble A. insolita in the
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sculpture of the head in that the frontal tubercles are
elevated. In A. fraterna the tubercles are not even dis-

tinctly marked and the lower front is excavated with only
a very narrow ridge running down the front between the

antennal sockets. A. insolita has a quite different face,

particularly in the lower front. It has also very tine

punctures on the pronotum, the antennae are heavier and
the entire beetle is more convex than A. fraterna .

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Explanation of Plate 14

Lactica xanthotrachela, n. sp.

Lactica darlingtoni, n. sp.

Lactica porphyrea, n. sp.

Pseudoepitrix hottensis, n. sp.

Lactica megaspila, n. sp.

Aphthona fraterna, n. sp.

Pseudoepitrix punctatissima, n. sp.
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Psyche, 1948 Vol. 55, Plate 14
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CAMBRIDGE ENTOMOLOGICAL CLUB
A regular meeting of the Club is held on the second Tuesday

of each month (July, August and September, excepted) at 8 : 00

p.m. in Room B-455, Biological Laboratories, Divinity Ave.,

Cambridge. Entomologists visiting Boston are cordially invited

to attend.

FOR SALE
The Librarian of the Museum of Comparative Zoology is

offering for sale a limited number of sets of the “Contribu-

tions from the Entomological Laboratory of the Bussey

Institution. ” These are priced at $15.00 f.o.b., Cambridge,

Massachusetts.

Each set includes reprints of 292 entomological papers which

appeared in various entomological and zoological journals pub-

lished during the period from 1909 to 1929. These form seven

large volumes each substantially bound in red buckram, and a

number of additional reprints to form an eighth volume. Alto-

gether there are more than 5800 pages included. Shipping weight

is approximately 50 pounds.

Orders should be addressed to Assistant Librarian, Museum of

Comparative Zoology, Harvard University, Cambridge, Mass.

The Cambridge Entomological Club has for sale reprints of

articles published in Psyche between 1910 and 1920. A list of

articles available can be obtained from the Editorial Office

of Psyche, Biological Laboratories, Divinity Ave., Cambridge,



BACK VOLUMES OF PSYCHE
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CHRYSOPIDyE (NOTHOCHRYSIDyE) COLLECTED
IN MEXICO BY DR. A. DAMPF (NEUROPTERA) 1

By Nathan Banks

Holliston, Massachusetts

Early in 1947 Dr. Dampf sent me a large number of

Chrysopidae, and later a smaller lot. Much of the mate-
rial was collected in the 1920’s, and almost all before
1938

;
so much of it had been in papers for many years it

was fragile. Nearly a thousand specimens of Chryso-
piella sabulosa were taken in the northern parts of Mex-
ico

;
it occurs in the dry parts of Colorado, New Mexico

and Texas. About half of the rest was taken in or near
Mexico City or at least in the Federal District. Of the

others the most interesting were specimens from the

States of Guerrero and Chiapas
;
many I had not seen.

Dr. Dampf intended to send a third lot, and to collect in

the summer of 1947, but sickness, and his unfortunate
death induce me to publish on what I have now. As in

other cases, I have been greatly helped by the notes pre-

pared by Prof. R. C. Smith on the types of Navas that

he examined in his sojourn in Europe.

Genus Chrysopa

Synopsis of species in collection
1

—

Antennae beyond second joint black (or very dark)
for some distance, often paler before tip 2

Antennae not darkened beyond the second joint 7
2

—

Black or reddish stripe or spot on cheeks
;
palpi

pale 3

Cheeks pale, unmarked 4
3

—

Gradates bordered with brown, inner series not much
1 Published with a grant from the Museum of Comparative Zoology.
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nearer to outer series than to radial sector; second
joint of antenna dark; three forks beyond end of
medius before the acute tip of fore-wing, small spe-
cies gradata Navas
Gradates not bordered, and inner series almost twice
as near to outer as to radial sector

;
four or four and

one half forks beyond end of medius before the tip

of wing, moderately large lateralis Guerin
4

—

Pronotum with a red line or stripe each side (not
marginal) broken at the groove into two stripes; on
face a dark spot below the basal joint; costal area
(fore-wing) broader than the radial; five forks be-

fore the acute tip
;
bead very broad tortolana n. sp.

Pronotum with an unbroken red line each side at or

near margin
;
no mark below basal joint, costal area

not broader than radial area 5

5

—

Basal joint of antennae without any spot or line;

gradates parallel and inner much nearer to the outer
row, wings slender, third cubital cell longer than
second everes Bks.
Basal joint with a dark line or a spot 6

6

—

Gradates divergent, inner row fully as near to radial

sector as to outer row, not bordered, each gradate
hardly its length from next; hairs on veins very
short sarta Bks.
Gradates parallel, inner row much nearer to outer

than to radial sector
;
each gradate usually its length

or more from next, small species herlandi Navas
7

—

No dark mark on cheek, nor a band or spots on
face 8

A distinct reddish or darker mark on cheek, some-
times a band on face 11

8

—

Basal joint of antennae without a mark or stripe;

palpi lined with dark, last joint dark; no red on
vertex castalia n. sp.

Basal joint of antennae with a mark or stripe 9

9

—

Basal joint with two dark stripes; one continued on
vertex for a short distance; palpi pale, last joint

partly dark arioles Bks.

Basal joint with but one dark stripe or spot 10
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10

—

Almost all cross-veins and the gradates of fore wing
very dark; from the third cubital cell but one vein
to margin, but four or five inner gradates

;
two or

three forks beyond medius tolteca Bks.
Costals and some other cross-veins dark only in

middle, from third cubital the usual two veins to

margin, six or seven inner gradates, and four or four
and one-half forks beyond end of medius before the

acute tip
;
pronotum plainly broader behind than in

front; palpi pale caligata Bks.
11

—

A distinct dark or reddish band (or two lunules)

across the face just below the base of antennae, often

also a lower band 12

No band across face 16
12

—

Second joint of antenna black; vertex with two spots

in front, sometimes also behind; pronotum un-

marked; venation mostly green, costals often dark
at ends

;
five or six forks beyond end of medius be-

fore tip or fore wing mexicana Bks.

Second joint of antennae not dark 13
13

—

Vertex without marks except a red line close to each
eye; venation, including gradates, pale; face-marks
are red; five forks beyond end of medius before
wing-tip; inner gradates near the outer row.

acolhua n. sp.

Vertex with dark or reddish marks near middle; in-

ner gradates about as near to radial sector as to

outer row 14
14

—

Pronotum without lateral dark stripes
;
vertex with

a red thrice-forked mark; cross-veins mostly brown,
divisory cell not twice as long as broad at base;
three and a half or four forks beyond end of medius

trifurcata n. sp.

Pronotum with a dark or black stripe each side
;
ver-

tex with two parallel lines near middle, sometimes
connected in front

;
lateral lobes of meso- and meta-

notnm more or less rufous
;
anal veins black for

some distance 15
15

—

Venation (including gradates) largely pale green;
pronotal stripes broad, reach side margin.

nahoa n. sp.
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In fore wings many cross-veins (including gradates)
black; pronotal stripes slender, not reaching to side

margin tezcucana n. sp.

16

—

Pronotnm with two red spots each side, separated by
the groove, cheek with a red streak from lower inner
edge of eye

;
basal antennal joint quite long

;
fore

wings with the gradates and many cross-veins dark,
inner gradates nearer to the radial sector, and more
or less divergent from the outer row...houvieri Navas
Pronotnm not so marked 17

17

—

Pronotnm with two small dark spots in front part;
basal antennal joint very short and much rounded
on inner side; some red on vertex near antennal
sockets; gradates and most other cross-veins dark;
pronotnm plainly broader behind than in front, red-

dish on anterior corners exotera (?) Navas
Pronotnm without two dark spots 18

18

—

Pronotnm with a distinct red lateral stripe each
side

;
palpi partly dark 19

No red lateral stripe on pronotnm 20
19

—

Vertex with a transverse reddish area behind an-

tennae; each lateral reddish stripe fully its width
from the side margin of pronotnm; wings not espe-

cially slender quadornia n. sp.

No reddish on vertex, reddish stripes on pronotnm
are on the side margin of pronotnm; wings notice-

ably slender, second and third cubital cells more
elongate than usual marginata (?) Navas

20

—

Gradates in the front wing plainly dark 21

Gradates in both wings wholly pale green; basal

joints of antennae rather widely separated 22
21

—

Pronotnm broadly green on sides, also lateral lobes

of meso- and metanotum; basal antennal joints well

separated, short but not much swollen on inner side

;

cheeks broadly red, palpi partly black; many cross-

veins dark incisa n. sp.

Pronotnm not broadly green on sides; cheeks red-

dish; last joint of palpi black, gradates dark, most
other cross-veins pale comanche var. ?

22

—

Cheeks with a black line or streak, often some red
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adjoining; palpi pale californica Coq.
Cheeks reddish, usually rather broadly; last joint of

palpi black comanche Bks.

Chrysopa nahoa sp. now

Figures 18, 21

Green; face with two maroon bands; one from just be-

low eyes and across clypeus, the other just below anten-
nas, this one has an extension from the middle between
the antennas to vertex where it divides and extends later-

ally as a narrow streak just above antennal sockets to the

eyes
;
the median lobe of vertex has two short parallel

red streaks, and there is also a slender red line close to

each eye
;
palpi partly black

;
antennae pale, the basal

joint rather more red at tip. Pronotum pale in middle
and each side with a broad maroon stripe

;
the meso- and

metanotum are pale in middle and broadly pale reddish
on the lateral lobes

;
the abdomen has a narrow maroon

stripe on each side. The pronotum is almost as long as

broad behind, and about one-third narrowed in front.

In the fore wing the subcosta is black to beyond the

divisory cell, and many costals dark at one end; the first

and second anal veins are also dark (maroon), and their

branches' are dark on base; elsewhere the venation (in-

cluding gradates) is largely greenish; the costal area is

not as broad as the radial area; the divisory cell ends
beyond cross-vein, both sides convex; there are nine cubi-

tals beyond end of divisory cell. In fore wing there are
eight outer and seven inner gradates, in parallel rows,
inner scarcely nearer to outer than to the radial sector,

the first four of inner series disjoints the sectorals a
little

;
in the hind wing there are seven gradates in each

row, parallel, and the inner toward end nearer to radial

sector than to outer row. The radial area is only a
little broader than the costal area, the costals numerous,
twenty-five before the stigma, beyond the last there are

none in stigmal area, but six in the subcostal area. The
cubital area is about two thirds of the marginal area.

In hind wing the costal cells are much longer than high.

The hairs on all veins are rather short.
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Length of fore-wing, 14 mm., width 4.3 mm.
One from La Venta, southwest of Mexico City, 2800

m. alt., forest, 22 May.
Type: M.C.Z. no. 27994.

Chrysopa mexicana Bks.

Figures 13, 17, 20, 37

The venation is largely green; there are twenty-four
costals, dark at upper end; the fourth and fifth slightly

sinuous
;
eight inner gradates, nine outer, parallel, inner

much nearer to outer than to radial sector; costal area
about as broad as radial, cubital area about two-thirds

of marginal area
;
in hind wing six inner and seven outer

gradates, placed as in fore wing. In both wings several

of the sectorals are bent by the inner gradates
;
in fore

wing six forks beyond end of medius before the wing-
tip. Palpi lined and last joint almost wholly black; the

hairs on veins are quite long and reach half way across

the slender costal cells.

From Presa San Jose, San Luis Potosi, 23 November.

Chrysopa acolhua sp. nov.

Figure 5

Face with a reddish lunule under base of each antenna

;

a narrow, reddish band below from under each eye and
across base of clypeus, latter with a reddish spot each
side; palpi mostly pale, but marked with dark; antennae

pale, basal joint in front with an elongate reddish streak
or triangle on the lower part; vertex with a red border
each side close to eye, and a more narrow border to upper
side of the antennal sockets, united to form an acute
angle between antennae. Pronotum much broader than
long

;
each side is broadly reddish brown, leaving a much

more narrow pale median area; thorax and abdomen
without markings (but possibly with some when fresh).

Wings long and moderately slender, venation pale,

stigma scarcely darkened; costal cells on basal half of

wing not numerous, and few, if any, twice as high as

long, 20 costals before stigma, last four very short; divis-



1948] Banks—Chrysopidae 157

ory cell ends a little beyond cross-vein, fully twice as

long as broad, six cnbitals beyond; in fore wing eight

outer and five inner gradates, in hind wing seven outer

and four inner, in both wings the inner row is much
nearer to the outer than to the radial sector, at junctions

the sectorals are slightly disjointed; costal area plainly

not as broad as radial area
;
cubital area as broad as mar-

ginal area except toward base of wing.

Fore wing length 13-15 mm., width 3.8-4.2 mm.
Type, from Pungarabato, Guerrero, Mexico (Jose

Paner), 22 August.
Type: M.C.Z. no. 27997.

This species in many ways agrees with the descrip-

tion of C. varicosa Navas, but Navas says the inner

gradates are arcuate, and the Smith Notes, 4 Mowed up”.
Here the inner gradates parallel to the outer. Two speci-

mens from El Mante, Tamaulipas have the venation al-

most the same, but the cubital area is not so broad in pro-

portion to the marginal area; the wings more slender,

fore-wing 14 mm. long, width 4.6 mm.
;
the two lunules

under antennas of the typical form here form a band,
barely broken in middle

;
I presume they are a form of

the same species.

Chrysopa tezcucana sp. nov.

Figures 7, 11, 28, 31

Pale greenish; face with a rather broad maroon band
below bases of antennae, a zigzag black stripe under each
eye, between are two pairs of rounded dark areas

;
a nar-

row dark stripe between bases of antennae which forks
on the vertex, but the forks soon become parallel; on
each side of the pronotum is a red stripe, well separated
from the margin, this stripe extends back on the lateral

lobes of meso- and metanotum. Wings with green vena-
tion, the bases of the first and second anal veins are
black; the costals are black, twenty before the stigma,
the cells higher than broad, the third or fourth costal is

more or less sinuous
;
bases of radial sector and of dis-

coidal cell black, most of the radial cross-veins black,
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except ends, tlie cnbitals and gradates also black. Six
cubitals beyond the divisory cell, latter about three times
as long as broad; five or six gradates in each series,

nearly parallel, and the inner nearer to radial sector
than to the outer row; radial area much broader than
costal

;
the cubital area about two-thirds of the marginal

area. In hind wings five or six gradates in each row,
about parallel, and inner nearer to radial sector than to

the outer row; the inner row disjoints the sectorals in

both front and hind wings; the costal cells much longer
than high.

Length fore-wing 14.8 mm., width 3.4 mm.
Type from Lomas de Chapultepec, Mexico City, Mex-

ico 8 August, also Cuernavaca, Mexico City, 26 April,

the latter are a little smaller.

Type: M.C.Z. no. 27993.

Chrysopa trifurcata sp. nov.

Figures 1, 2, 32

Head pale, with pale red marks on face and vertex;
face broad, a narrow band below antennae, making two
curves, a broad red spot below each eye; in middle a
transverse mark rounded above and with two projections

below, enclosing a median pale spot. On vertex a mark
starting between the antennae, giving off each side a
streak to margin upper edge of antennal sockets, shortly

behind the median streaks forks again, and each fork

gives off a branch to the eye, the fork still curving out-

ward and reaching the hind border, each end being fully

twice as near to eyes as to each other.

The pronotum shows no definite markings, but the

lateral lobes of mesonotum are partly suffused with red-

dish and some faint reddish in some of the grooves. Ab-
domen dark above (possibly reddish alive).

Wings with pale veins
;
in fore wings the gradates and

many cross-veins pale brown, some almost margined.

Costal area almost half as broad as radial area
;
18 cos-

tals before stigma, none sinuous, cells about as long as

high; divisory cell is very broad, not twice as long as

broad, the oblique base occupies about three-fourth of
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the cross-vein. From the third cnbital cell there is but
one vein behind, but it forks, equally in both wings, only
one branch behind from the fourth cell

;
six cubitals be-

yond end of divisory cell. In fore wings five gradates
in each row and almost parallel, but both rows slope up-
ward more than usual, the inner row much nearer to

radial sector than to the outer row; the inner gradates
strongly disjoint the sectorals

;
the median vein ends fur-

ther out on margin than usual, the end being as far out
as the end of the stigma.
In hind wing there are four gradates in each row, the

inner row much nearer to radial sector than to outer row,
and also strongly disjointing the sectorals, the costal

cells are mostly twice as long as high.

Length of fore wing 12.5 mm., width 4.1 mm.
From Navojoa, Sonora, 24 March, 1927.

Type: M.C.Z. no. 27995.

The marks on vertex resemble those given by Navas
for his Leucochrysa delicata; hut trifurcata is not a Leu-
coclirysa; the face has various red marks; Navas says
head etc. “subtota fusca.” moreover he figures the pro-

notnm broader behind, in trifurcata the sides are

parallel.

Chrysopa bouvieri Navas

Figures 16, 20

From Vergel, Chiapas 18, 30 May, 3 June; Finca Ger-
mania, Chiapas, Sierra Madre del Sur, 20 June; Coffee
Plantation, Sierra Madre del Sur, Chiapas 11 May; Es-
peranza Plantation, Sierra Madre del Sur, Chiapas, 5

March, all in forest.

The red of the anterior spots usually extends forward
onto the vertex as a line near each eye. Costal area very
broad near base, equal to the radial area; 19 to 22 cos-

tals, the third usually slightly sinuous
;
three to four

inner gradates and about eight outer, the inner more or

less divergent and generally nearer the radial sector,

first of inner gradates bends the sectoral at juncture;

divisory cell full twice as long as broad; cubital area
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hardly two-thirds of marginal area. I believe that yuca-
tanensis and divergens are synonyms.

Chrysopa tortolana sp. nov.

Face pale, no cheek mark, bnt a dark spot below each
basal joint close to the socket, some irregular dark spots
on basal joint and four to six joints beyond black (ex-

cept second joint), beyond this some joints dark on one
side; palpi pale; vertex and basal joints above faintly

pink.

Pronotum with a narrow red line on each side of front
part, and a shorter red line on posterior part, much more
than its width from lateral margin, rest of thorax very
pale yellow. Venation green; gradates black, several of

the longer radials dark near upper end, but not at end;
some of the longer costals marked the same.
Basal joint of antennae very short and small; prono-

tum a little broader than long in middle, sides nearly
parallel. Wings rather broad; costal and medial areas
both very broad at widest part, but the costal plainly the

broader; eighteen costals, none sinuous; marginal area
much broader than cubital, in fact almost twice as broad
beyond the third cubital cell

;
third cubital cell as long as

and broader than the second
;
divisory cell about twice as

long as broad; six cubitals beyond; medius ends far be-

fore tip, full five forks before the tip.

In fore-wing six inner and seven outer gradates, each

gradate well separated from next
;
rows not parallel, the

inner as near radial sector or nearer toward end than to

the outer row; in bind wing four inner, six outer gra-

dates, inner nearer to radial sector for most of length;

in bind wings all veins green.

Length of fore-wing 14 mm., width 4 mm.
One from Vergel, Chiapas, 4 June, at light.

Type: M.C.Z. no. 27998.

This species resembles Ch. tetrasticta
,
but the anten-

nae are black for a short distance and partly black for a

greater distance, also the black on face, and the cross-

veins not clouded separate it; the red marks on prono-

tum are more slender than in tetrasticta.
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Chrysopa arioles Bks.

Figures 6, 21

From Esmerelda, Chiapas, Sierra Madre del Sur; Ver-
gel, Chiapas, 18 May; El Dorado, Sinaloa, 23 Jan. and
Matemorelos, Nuevo Leon, 3 Jan.
The divisory cell is very slender; costals 16 to 18, cos-

tal area hardly as broad as radial area, the third or
fourth costal is plainly sinuous. There is no mark on
the cheek, the antennal sockets are usually margined with
red, the inner stripe on basal joint is continued back on
the vertex.

Chrysopa caligata Bks.

From Vergel, Chiapas, 29 May, 17 May, 22 May, 1, 4

June; Esmerelda, Chiapas, Sierra Madre del Sur, 11

May.
The divisory cell is much like that of arioles, but often

a little broader; about 18 to 20 costals, the third or
fourth is sinuous

;
there is ordinarily no mark on cheek

nor face, but one of the Vergel specimens has a black
streak from eye toward mouth, ending in a slender point
on clypeus

;
the basal joint of antennae is wholly black

(instead of the two black marks)
;
in this specimen and

several of the others the gradates are faintly bordered
with brown; the marks on basal joint in these usually

black, or almost so.

Chrysopa tolteca Bks.

Figure 27

From Centinella, Colima, 28 Jan., El Mante, Tamauli-
pas, 7 Aug., Villa Hermosa, Tabasco, 14 June, 13 Aug.,
Navojoa, Sonora, 24 March, Vergel, Chiapas, 12 May,
Frontera, Tabasco, 7 June.
The costal area is not nearly as broad as radial area,

14 to 15 costals, the third or fourth often a little sinuous

;

practically all the cross-veins and the gradates of fore

wing are black. In hind wing the gradates dark, most
other veins pale

;
the costal cells fully twice as long as

broad. In neither wing do the gradates bend the sec-
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torals
;
the third cubital cell has hut one branch to the

hind margin, the next cell has two. The numerous speci-
mens I have seen have but one branch to the hind margin.

Chrysopa sarta Bks.

Figure 15

One from Vergel, Chiapas, 12 May, 1935.
It has but one marginal vein from the third cubital cell,

and that from beyond the middle of cell. The costal area
is not quite as broad as the radial area

;
about twenty

costals, none plainly sinuous; all the costal cells before
the middle of wing are higher than broad, some twice as
high. The inner gradates start from near the penulti-

mate cubital and plainly diverge from the outer row;
beyond end of rnedius there are four marginal forks be-

fore the acute tip
;
the cubital area is fully two-thirds of

the marginal area.

Chrysopa herlandi Navas

From Esmerelda, Sierra Madre del Sur, Chiapas, 11

May 1937, and several from Vergel, Chiapas, 22, 23, 29

May, 4 June.
There are about seventeen costals, the third or fourth

a little sinuous; the costal area plainly less broad than
the radial. The gradates in parallel rows, the third cubi-

tal cell much narrowed at base. The cubital area is but

little more than half the marginal area; three forks be-

yond end of rnedius before acute tip.

Chrysopa graclata Navas

One from Vergel, Chiapas, 17 May, 1 June, at light. It

is much like herlandi

,

but with a distinct black stripe on
each cheek.

The second vein from the third cubital cell to margin
is (or almost) interstitial with the end of the third cubi-

tal cell; just as it is in herlandi.

Chrysopa everes Bks.

One from Vergel, Chiapas, 28 May, at light.

The first and second joints of antennae are wholly pale
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rufous, without marking. This has a very short face;

seen from the side the part in front of eye is not quite as

long as the eye. The wings are longer and more slender
than in C. berlandi.

Chrysopa lateralis Guerin

Figure 22

One from Esperanza, Chiapas, 14 June, another from
Vergel, Chiapas, 31 May.
Pronotum with a reddish stripe each side, a short dis-

tance from margin; costals (19) and gradates in fore
wings all dark, other venation mostly pale greenish;
three inner and seven outer gradates, parallel, and inner
row much closer to outer than to radial sector, sectorals

not bent by gradates
;
divisory cell fully three times as

long as broad, both sides curved, ends beyond cross-vein

;

six cubitals beyond. Costal area not quite as broad as

radial; no costal cells twice as high as broad; cubital area
not quite so broad as marginal area. In hind wing vena-
tion pale, three inner and six outer gradates, parallel

and inner near the outer.

Chrysopa incisa sp. nov.

Figure 8

Head, thorax, legs, antennae pale, under the eye there

is an elongate, reddish stripe, without any inner reddish
streaks, more like californica, but not black; palpi pale,

darker at tip, lower end of head in two divergent points.

Pronotum green, with a white stripe along the middle,
and extending onto mesonotum

;
pronotum about as long

as broad, sides nearly parallel, lateral lobes of meso- and
metanotum green; abdomen of male with a pale median
stripe above, with white hairs.

Wings with venation pale green, few darkened veins,

and then at one end. Radial area hardly broader than
costal area, 20 costals, third and fourth sinuous

;
second

and third cubital cells about equal, divisory cell ends just

before cross-vein, cell about two and one-half times as

long as broad, six cubitals beyond; cubital area hardly
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two-thirds the width of marginal area. In fore wing six

or seven outer gradates, and three of four inner ones, in-

ner about one-half way between, the first inner bends the
sectoral, others but little.

In hind wings five outer and four inner gradates, inner
about one-half to radial sector

;
the costal cells very much

longer than high.

Length of fore wing 11.5-13. mm., width 3.8-4. mm.
From Ciudad Juarez, Chihuahua, Mexico, 4 June 1927,

and Hermosillo, Sonora, 23 March 1927.

Type : M.C.Z. no. 28000.

Chrysopa quadornia sp. nov.

Figures 23, 36

Thorax, legs, antennae pale yellowish, head somewhat
suffused with reddish, broadly red below eye, palpi al-

most wholly black, vertex with a transverse reddish area
above antennae, lower face at end only slightly emargi-
nate. Pronotum with a reddish stripe on each side, not
near margin, posterior portion with a transverse reddish
streak.

Wings with pale green venation, some costals, radials,

cubital cross-veins, and gradates darkened in middle or

at one end, but none really black, the gradates darkest.

Radial area a little broader than costal
;
radial sector not

strongly curved, 20 costals, third and fourth plainly sinu-

ous, cells rather high, but few twice as high as broad;

divisory cell ends much before the cross-vein, about two
and one-half times as long as broad, base full half of

cross-vein
;

six cubitals beyond the divisory. Six or

seven gradates in each row in fore wing, rows parallel,

the inner row almost as near radial sector as to outer

row, first of inner row plainly bends the sectoral
;
second

cubital cell scarcely as long as third; cubital area about

two-thirds of marginal area.

In hind wing four inner and six outer gradates, placed

as in fore wing; a few costal cells about twice as long as

broad, but mostly shorter.

Length of fore-wing 12.2 mm., width 3.5 mm.
One from Acapulco, Mexico, 19 Dec. 1924.

Type : M.C.Z. no. 28001.
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Chrysopa castalia sp. nov.

Figures 4, 30

Head, thorax, antennae pale yellowish, no marks on
head; the outer side of the last two joints of palpi is

black; antennae wholly pale, basal joint short, tapering
above, third fully twice as long as broad; vertex not as

broad proportionally to eyes as in californica or coman-
che. Pronotum narrowed in front, behind about as long
as broad, the hind border strongly convex, an elevated

transverse ridge in front of the groove.

The venation is mostly greenish; a couple of cross-

veins near base, the gradates in both wings are dark, also

the last cubital cross-vein. There are 21 costals, the

fourth, fifth, and sixth sinuous
;
the divisory cell is about

two and one-half times as long as broad, both sides con-

vex, and ends just beyond the cross-vein. Costal area
not quite as broad as radial area, the first section of radial

sector curved. Second cubital cell a little longer than
third, six cubitals beyond the divisory cell

;
gradates paral-

lel, five inner, seven or eight outer, inner a little nearer
to outer than to radial sector, first inner plainly bends
the sectoral, other much less

;
cubital area fully two-thirds

of the marginal area, veins sparsely haired, but hairs

fairly long.

In hind wings seven outer and five inner gradates, in-

ner ones fully as near to radial sector as to outer.

Length of fore wing 14. mm., width 4. mm.
One from Santa Engracia, Tamaulipas, 3 Febr. 1936.

Type: M.C.Z. no. 28002.

Chrysopa exotera Navas

Figures 10, 24

One specimen from Cuernavaca, Morelos, 20 Febr.
1933, seems to agree with the description; face marks
much as in C. comanche, but practically all cross-veins
black or dark. In this specimen the two submedian de-
pressions on the front part of pronotum are almost black.
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Chrysopa margindta Navas ( !)

Figure 19

Several specimens of this delicate form with the dis-

tinct red margins of pronotum; it has the cheek mark
much as in comanche

,

but the wings are more slender.

Hacienda Nainari, Sonora, 10 August, in the desert;

El Dorado, Sinaloa, 23 Jan.; Cuernavaca, Morelos, 2

March; and Ayotzinapa, Guerrero, 14 Jan. 1941. Navas
gives a very brief description of marginata as a variety

of C. externa; not enough for certainty.

Chrysopa comanche var.

About 6 specimens are like comanche

,

but the gradates
distinctly dark. Hacienda Nainari, Sonora, 15 Aug.
1927, desert; Lomas de Chapultepec, 27 June, 1942, and
four from Santa Engracia, Tamaulipas, 2, 3, 20, 25, Feb-
ruary, 1936. Two other specimens from Santa Engracia,
3 February, 1936, have green gradates and appear typical

comanche.

Chrysopa comanche Bks.

This is a very common species. San Jacinto, Mexico
City, 3 Febr. 14 March, 2, 8, 24 May, 4, 7, 12, June, 23

July; Cuernavaca, 29 March, 7 April; Torreon, 6 July;

Montemorelos, Nueva Leon, 3 June; Hacienda Buena-
vista, Coahuila, 10 June

;
Hacienda Fresno, near Torreon,

11 June; Hacienda Nainari, Sonora, 10, 15 Aug; La
Barca, Jalisco, 20 May; Los Tablas, S. L. Potosi, 11 Oct.,

23, 29 Nov.; St. Engracia, Tamaulipas, 3 Febr.; Jalapa,

Vera Cruz, 20, 24 March; San Miguel Totolapan, Guer-

rero, 15 Aug.
;
Ayotzinapa, Guerrero, 14 Jan.

;
Acapulco,

Guerrero, i9 Dec.; and Villago Arista near Arriaga,

Chiapas, 24 May.

Chrysopa californica Coq.

Figures 3, 35

More common than C. comanche. San Jacinto, Mexico
City, 2, 4, 8, 9, 24 May; 4, 7, 12, 20, 21, 22, June; 23, 27

July
;
11 Aug.

;
18 Oct.

;
16 Nov.

;
14 March

;
Torreon, Coa-
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huila, 19 June; Hacienda Santa Barbara, 16 July; Sal-

tillo, Coahuila, 10 June; Santa Engracia, Tamaulipas, 3

June, 13 April; Granja Rodriguez, Nueva Leon, 6 June;
Presa San Jose, S. L. Potosi, 23 Nov.; Hacienda Fresno,

Torreon, Coaliuila, 11 June; Hacienda Buenavista, Coa-
buila, 10 June; Navajoa, Sonora, 24 March; and Ciudad
Juarez, Chihuahua, 4 July.

Genus Chrysopiella

Chrysopiella sabulosa Bks.

Figures 25, 26

The front of the basal joint of antennae is usually
wholly black, but sometimes with two parallel stripes,

face with two submedian black dashes, stripe on cheek
ending with a black dash, upward. About 15 to 22 cos-

tals, the third or fourth slightly sinuous
;
the radius ex-

tends far beyond end of subcosta so there are several

(four or five) cross-veins from radius to margin; costal

area not quite as broad as the radial area, radial sector

for much of its length parallel to radius. The divisory

cell is more than twice as long as broad, ends beyond the

cross-vein, sometimes at end of second cubital cell; cubi-

tal area at widest not two-thirds of marginal area at

widest part, both narrowed to tip
;
there are four or five

outer gradates, rather widely separated
;
in hind wing five

to six outer gradates
;
in fore wing the sectorals are

curved, in hind wing several are sinuous.

One specimen has two inner gradates in fore wing, near
the radial sector.

It is extremely common in northern parts of Mexico,
and in desert regions in central and southern Mexico.
From Palomas, S. L. Potosi, 12 Oct.

;
Los Tablas, S. L.

Potosi, 11 Oct.

Genus Eremochrysa

Eremochrysa punctinervis Me Lacli.

Saltillo, Coahuila, 10 June; Hermosillo, Sonora, 23
March; Lomas de Chapultepec, Mexico City, 23 Sept.,

10 July, 6, 8 Aug.; Montemorelos, 3 June; Presa San
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Jose, San Luis Potosi, 23 July, 23 Nov.; Granja Rodri-
guez, Neuva Leon, 6 June; Hacienda Nainari, Sonora,
15 Aug.; Torreon, Coahuila, 6 June; Ciudad Juarez,
Chihuahua, 14 July.

Eremochrysa hageni Bks.

From Bejuco, Guerrero, 3, 4 Sept.; Cuernavaca, 8

April.

Genus Nodita

The few species present in this collection can be sepa-

rated by the following table.

1

—

Fully thirty costals before stigma; many costal cells

more than three times as high as broad
;
about ten cub-

ital cross-veins beyond the divisory cell; part of the

radial sector dark; cubital area hardly one third the

width of marginal allone lira Bks.
Few, if any, more than twenty costal cross-veins

;
few,

if any, costal cells more than three times as high as

broad; six to eight cross-veins beyond the divisory
cell

;
cubital area nearly one-half or more of marginal

area 2
2

—

A black spot on base of fore-wings 3

No such spot; but spots on side and ends of mesono-
tum 4

3

—

Costal area very broad near base, plainly a little

broader than the radial area; inner gradate series

starts at the penultimate cubital cross-vein sp.

Costal area not as broad as radial area
;
inner gradate

series starts much beyond the penultimate cubital

cross-vein punctata Bks.
4

—

Antennae wholly pale antennata Bks.

Antennae from second segment out dark for ten or

more joints maculata Navas

Nodita antennata Bks.

From Indian Village, Zoagochi, Sierra Juarez, Oaxaca,
24 June (Francisco Reyes coll.).
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Nodita maculata Nav.

From Vergel, Chiapas, 18 May; Villa Tabasco, 16 June.

Nodita punctata Bks.

From Yagalaxi, Sierra Juarez, Oaxaca, 29 Dec.; Ver-
gel, Chiapas, 21, 26 May. Chrysopa salleana Nav., ac-

cording to the Smith Notes, appears to be a synonym.

Nodita alloneura Bks.

From Esperanza, Chiapas, 30 May.

Genus Leucochrysa

Leucochrysa pretiosa Bks.

From Vergel, Chiapas, 19 May.

Genus Meleoma

Hagen (1861) described a Chrysopa innovata from
Mexico. The type is in the Berlin Museum; I saw it in

1912, and noted it was a Meleoma, with a process between
and below antennae shorter than in our northern M. signo-

retti.

Banks (1899) described Meleoma mexicana from Mexico
City, and later placed it (incorrectly) a synonym of

innovata.

Navas (1914) described Chrysopa dolichartha from Gua-
temala; a female with extremely slender basal joint

of antenna. The Smith notes say it is a Meleoma.
Navas (1928) described Meleoma titschacki from Costa

Rica.

In the Dampf material are two species, both taken in

Mexico City, two males and four females. The two males
differ in the structure of head

;
one male and two females

have a pair of short parallel red lines near the center of

vertex. Navas says of titschacki that a “ stria sanguinea
longitudinali in vertice et occipite juxta oculos.” The
dolichartha has a much more elongate basal antennal

joint than in any I have seen. So both of the Navas
names do not apply to the Dampf material.

M. mexicana and the two species in the Dampf material
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are readily separated in the male by several characters.
M. mexicana has two rather slender pointed horns from
between the bases of the antennae; the front of head (seen
from side) is much sloping above; the others have the
tip more vertical; in one (

hageni
)
there are two small

truncate, hairy plates between the antennae, and the an-
terior lobe of head has a tuft of hair above

;
in the other

(
colhuaca ) there is a small process, with a trilobed tip

between the antennae, and the basal antennal joint has a
large lobe at inner base, bilobed above, and in the fore

wing most of the radial cross-veins are swollen in the

middle. The female of hageni has two short reddish
stripes on the middle of vertex; I am not sure of the fe-

males of the two other species.

Meleoma hageni sp. nov.

Figures 12, 33

Pale greenish; face with a black streak from eye to

month; last joint of palpi largely dark, lower side of

basal joint of antenna reddish; the median lobe of vertex
with two short parallel reddish stripes, not near the eyes

;

sides of pronotum slightly yellowish brown, a reddish
brown mark on each side of anterior lobe of mesonotnm.
Wings with greenish venation, the gradates and costals

of fore wings wholly black, sectorals, cnbitals, and some
other cross-veins dark at ends, branches from cubitus to

hind margin remain green
;
in the hind wings the gradates

and costals dark, most other venation pale.

Seen from the side the head of the male is short, the

end blunt, on the part near to antennae there is an erect

median hairy process
;
the portion extending down from

between the antennae ends in two short, broad flat pieces,

the outer corner of each projecting more than the rest.

Each basal joint of antennae is hollowed out in front,

leaving a lobe at base and tip, this under surface is red-

dish
;
the median lobe of vertex is very broad.

Pronotum somewhat broader behind than in front, and
in front a little broader than long.

The female has the same dark streak in cheeks, the

palpi dark on outer side, the two short reddish lines on
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vertex (in some specimens faint or absent)
;
antennae

pale, but in some with a faint reddish transverse mark
on the front of basal antennal joint.

In the wings (both sexes) the divisory cell is abont
two and one-half times as long as broad, and ends beyond
the cross-vein, the base occupies fully one-half of the

cross-vein, seven cubitals beyond divisory cell, mostly
oblique

;
gradates nine in each row, rows parallel in fore

wing, in hind wing seven inner, eight outer row, in both
wings the inner row is about as near to radial sector as

to outer row
;
costal area not as broad as radial area, cub-

ital area little more than one-half of marginal area,

branches of cubitus sloping; about 25 or 26 costals, the

fifth slightly sinuous.

Length of fore-wing ? 17. mm., width 6. mm.
From Lomas de Chapultepec, Mexico City, 25 July,

4, 15, 22, 27, Aug., 22 Oct. The wings of the only male
are crumpled, and probably about 14 mm. long.

Type : M.C.Z. no. 27996.

Meleoma colhuaca sp. nov.

Figures 9, 14, 29, 34

Male. Face, vertex, pronotum, greenish
;
thorax green

on sides with a pale yellowish median stripe; vertex of

head swollen, yellowish; abdomen dull green, venation
also, many cross-veins at least partly black, tips of palpi
black. Head similar to M. mexicana, the swollen front
part with short erect hairs above

;
the antennas very

widely separated, the basal joint crowding the eye, near
the inner base of each basal joint is a rounded lobe, the

upper part plainly bilobed, between the two is a slender
projection forward from the vertex downward, elongate,

and faintly trilobed at tip. The basal joints are short,

enlarged at tip, without elongate impression on lower
inner side, but a slight impression on outer side where
it rests against the eye. The vertex is swollen, roundedly
triangular, the occiput is reddish. The pronotum is

broadly dark green on each side, and pale yellowish in

middle; the green (somewhat paler) extends over the

lateral lobes of meso- and metanotum; the pronotum is
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much broader than long, the sides parallel, but close to

head narrowed.
The wings are fairly long and slender; the gradates,

costals, and some basal cross-veins black, many others
dark at ends

;
the divisory cell ends at or near the end of

the third cubital cell, it is about three times as long as
broad, the base occupying one-half of base-vein; seven
cubitals beyond end of divisory cell. About ten gradates
in each series in the fore wing, sectorals scarcely bent
by the gradates; in the hind wing nine inner and ten
outer gradates

;
in both wings the rows are parallel and

the inner row about as near radial sector as to the outer
row.
The radial area is much broader than costal area;

about thirty costals, the fifth sinuous
;
about fifteen radial

cross-veins, in all, except the first two or three, the vein

is swollen except at ends
;
likewise most of the sectorals

are also swollen
;
the venation is densely haired, the hairs

mostly fairly short, the costals however are not so

thickly haired. The cubital area is about two-thirds of

the marginal, both cubitals and marginals oblique
;
about

twenty-eight costals, the fifth sinuous.

Length of fore wing 16 mm., width 5.6 mm.
One from Lomas de Chapultepec, Mexico City, 23 June.

Type: M.C.Z. no. 27999.

Explanation of Plate 18

1. Chrysopa trifurcata, face.

2. Chrysopa trifurcata, vertex.

3. Chrysopa californica, basal antennal joint.

4. Chrysopa castalia, lower paH of face.

5. Chrysopa acolhua, face.

6. Chrysopa arioles, vertex.

7. Chrysopa tezcucana, vertex, pronotum, mesonotum.
8. Chrysopa incisa, pronotum, left; lower part of face, right.

9. Meleoma colhuaca, basal antennal joints, and interantennal process.

10. Chrysopa exotera, pronotum.
11. Chrysopa tezcucana, face.

12. Meleoma hageni

,

side of head, and interantennal process.

13. Meleoma mexicana, side of head, and interantennal process.

14. Meleoma colhuaca, side of head.
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Psyche, 1948 Yol. 55, Plate 18

Banks—Chrysopidae
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Explanation of Plate 19

15. Chrysopa sarta, venation near divisory cell.

16. Chrysopa bouvieri, basal antennal joint.

17. Chrysopa mexicana, basal antennal joint.

18. Chrysopa nahoa, vertex and pronotum.
19. Chrysopa marginata, venation near divisory cell.

20. Costal area at stigma, above C. mexicana, below C. bouvieri.

21. Venation near divisory cell; above Chrysopa arioles, below C. nahoa.
22. Chrysopa lateralis, venation near divisory cell.

23. Chrysopa quadornia, pronotum.
24. Chrysopa exotera, basal antennal joint.
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Psyche, 1948 Vol. 55, Plate 19

Banks—Chrysopidae
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Explanation of Plate 20

25. Chrysopiella sabulosa, venation near apex of fore wing.

26. Chrysopiella sabulosa, venation near divisory cell.

27. Chrysopa tolteca, venation near divisory cell.

28. Chrysopa tezcucana, basal antennal joint.

29. Meleoma colhuaca, swollen radial cross-veins.

30. Chrysopa castalia, basal antennal joints, and two beyond.
31. Chrysopa tezcucana, venation near divisory cell.

32. Chrysopa trifurcata, venation near divisory cell.

33. Meleoma hageni, venation near divisory cell.

34. Meleoma colhuaca, venation near divisory cell.

35. Chrysopa californica, anal area of fore wings.
36. Chrysopa quadornia, basal antennal joint.

37. Chrysopa mexicana, side of head.
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Psyche, 1948 Vol. 55, Plate 20

Banks—Chrysopidae



HOVERING MALES OF HYBOMITRA CINCTA
(FABRICIUS) (DIPTERA, TABANIDJE)

By Norman S. Bailey

Boston University

In a recent paper (Annals, E.S.A., December, 1948)
I reviewed the literature dealing with the hovering and
mating of Tabanids. The observations recorded in this

item corroborate the opinion then expressed that hover-
ing is primarily a male activity among the horseflies.

Brimley and Sherman (1908) had previously noted the

males of this species so engaged. The following data
reveal some of the conditions under which Hybomitra
cincta (Pabr.) hovers.

During the 1948 season I was regularly in the field

from early June until October. On July 7th I was pleased
to observe and net a hovering male of Hybomitra cincta

at a station that I had recently discovered to be of con-

siderable entomological interest in other respects. Con-
sequently, an effort was made to visit the locality at

frequent intervals throughout the summer and early fall.

Specimens of H. cincta were seen and taken on nine oc-

casions from July 7th to July 29th inclusive. After the

last date mentioned none were seen. There were a few
days within the period indicated when none of them was
observed. Of further interest is the fact that not one
female was captured, although, with only one or two
exceptions, every fly of that species was successfully

netted. Probably females were not far away, however.
A total of 28 hovering males were taken. Seven is the

largest number captured on any one day. The accom-
panying table shows that they hover from 8 :30 to 9 :40

a.m. and from 1:30 to 5:10 p.m. (Eastern Daylight
Saving Time.) 1 However, no flies were taken between
10 a.m. and 1 :30 p.m. Tabulated field notes also suggest

that hovering goes on within rather wide limits (for the

1 One hour later than Eastern Standard Time.
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season, i.e.) of temperature, relative humidity, and light

conditions. Another year an attempt will be made to

accumulate more detailed information of this nature.

Table 1.

Date Hour Males
taken

Light Remarks

7- 7- ’48 3:30 p.m. 1

8 9 :40 a.m. 3

15 2 :30-3 : 30 p.m. 7

17 12:30-1 :30 p.m.
.

0

18 8:30-8:45 a.m. 2 Warm, humid, high
clouds.

19 3 :45 p.m. 4 High overcast.

20 1 :30 p.m. 3 10,500 ft. candles
2 : 20 p.m. 1

21 12-12 :30 p.m. 0 5,500-12,000 ft. c. Very warm, humid,
cloudy.

5 : 10 p.m. 2 3,500 ft. candles Missed a third fly.

22 4:00 p.m. 1

27 2:05 p.m. 0 6,000 ft. candles
29 2:00 p.m. 4 10,500 ft. candles Hot and clear.

The light values were all determined with a G-E ex-

posure meter (Model DW-58) using the 100:1 incident

light mask. Readings were taken with the meter held
vertically (openings up) at shoulder height. Values of

300 :1 may be obtained with this instrument by covering
two of the three mask apertures. This is necessary for

readings above 7,000 foot candles.

The station lies in the Neponset River Reservation
along Route 128 in Canton, Massachusetts. The area is

somewhat below the road level and the plant cover con-

sists of clumps of young deciduous trees, shrubs, and
evergreens with grassy glades interspersed. A bridle

path, with evidence of slight usage, makes an irregular
loop through the part under consideration. It was only
beside the bridle path in two of the larger open places
that hovering flies were seen. The two sites are sepa-
rated by a wooded area a few hundred yards wide. About
80% of the flies were taken at the spot nearest the
highway.
Here the first male was encountered. He was hovering
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in mid-afternoon sunlight and the rich color contrast of

his black and red-orange banded abdomen attracted my
notice. This species hovers just over the herbs and low
shrubs at heights ranging conveniently from 1-4 feet

above the ground. My first attempts with the net were
unsuccessful. However, I soon discovered a method that

was nearly always effective. After approaching slowly

within reach, the net may be raised gradually into a
position directly beneath the fly. Then, with a swift

upward sweep he is readily captured. Hovering flies

are not easily disturbed if a person moves unhurriedly.

Even if they escape the net at first, they almost invariably

return to hover in approximately the same position.

Therefore, although they usually evade a head-on or a

down sweep, they may be readily captured by the casual

approach from beneath.
Hovering is an individual affair for this species. In

contrast to the mass hovering of Tabamis nigrovittatus

Macquart (Bailey, 1947, 1948), usually no more than one
or two II. cincta males were seen so engaged at the same
time. On the few occasions when two or three flies were
found hovering in an area, they were always some yards
apart and appeared to be acting quite independently.

In conclusion, attention should be called to the fact that

this is the first time that hovering during both the

morning and afternoon has been recorded for a particular

species, as far as I am aware.
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THE DISTRIBUTION OF ONYCHOPHORA IN NEW
GUINEA AND NEIGHBORING ISLANDS*

By Charles T. Brues

Biological Laboratories, Harvard University

Just half a century lias elapsed since the presence of

Onychophora in the Papuan area was first recognized.

In 1898 Willey described Peripatus novce-britanniee from
New Britain and since then eight others have been added
from New Guinea and other adjacent islands. All of
these belong to the genus Paraperipatus, but as in the

dominant neotropical genera Peripatus and Maeroperi-

patus, the species are closely similar. However, as they
show recognizable and apparently constant structural

differences they must be accorded specific or at least sub-

specific rank. In 1931 Leloup proposed a new name for

the whole group of Papuan species, which he designated
as Paraperipatus leopoldi as a patriotic gesture to the

Belgian king. This nomenclatorial faux pas was first

noticed publicly by Brongermsa (’32) who placed P. leo-

poldi as a synonym of P. papuensis Sedgwick. The lat-

ter is the first species described from New Guinea and
furthermore the types came from the Arfak mountain
range not far from the locality where Leloup ’s types
were obtained. However, if several species are recog-

nized this synonomy must remain doubtful.

During his stay as a military officer in New Guinea,
Dr. P. J. Darlington of the Museum of Comparative
Zoology collected three specimens of Paraperipatus in

the Bismarck range of the central mountain system near
latitude 145° E. They were taken at two elevations on
Mount Wilhelm which rises to a height of 15,400 feet,

first at an altitude of 8000 ft. in the forest below timber-
line and again, in moss, at 10,000 ft. which is above tim-

ber-line. This is not very far from the type locality of

P. lorentzi. There are two males, each with 21 pairs of

legs and a single female with 22 pairs of legs. In this

* Published with a grant from the Museum of Comparative Zoology.
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and in the size and distribution of the integumentary
papillae they agree closely with the original description
of Horst (’10). I have previously recorded P. lorentzi
from the Arfak mountains in western New Guinea on
the basis of specimens sent me many years ago by Fred-
erick Muir (Brues ’21). These western individuals ap-
pear to approach P. stresemanni in having 23 pairs of
legs in all three female specimens. They are now in the
collections of the Museum of Comparative Zoology to-

gether with those more recently obtained by Dr. Dar-
lington. The accompanying outline map shows the pres-

ent known distribution of the Papuan Paraperipatus. 1

Fig. 1. Map showing the distribution of Paraperipatus in the Papuan
area. 1, P. ceramensis (Ceram)

; 2 ,
P. stresemanni (Ceram)

; 3, P. Tceien-

sis (Great Key Island)
; 4, P. papuensis (New Guinea)

; 5, P. leopoldi

(New Guinea)
; 6, P. vanheurni (New Guinea)

; 7, P. lorentzi (New Guinea) •;

8, P. novce-britannice (New Britain).

It is clear that they occur very generally throughout the

area, but the scarcity of records and paucity of specimens
indicates that they are by no means abundant. In New
Guinea they seem to be restricted to high altitudes, al-

though this is not true of the neighboring smaller islands.

Taxonomic References to Paraperipatus

Bouvier, E. L. 1914. Un nouveau Paraperipatus de Ceram. Bull. Mus.
Hist. Nat., Paris, vol. 20, pp. 222-226.

Brongermsa, L. D. 1932. Suppression of the Name Paraperipatus leo-

poldi Leloup. Entom. Ber. s ’Gravenhage, vol. 9, pp. 410-411.

Brues, C. T. 1921. On Paraperipatus lorentzi Horst and other Species

of the Genus from New Guinea and Ceram. Psyche, vol. 28, pp. 50-53,

1 pi.

i The type locality of P. schidtzei Heymons is too vaguely indicated to

place it on the map with full assurance.
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Heymons, R. 1912. Eine neue Peripatusart (
Paraperipatus schnitzel

)

aus New Guinea. SB. Gesellsch. naturf. Fr., Berlin, Jahrg. 1912, pp.
215-222.

Horst, R. 1910. Paraperipatus lorentzi Horst, a new Peripatus from
Hutch New Guinea. Notes Leyden Mus., vol. 32, pp. 217-218.

Horst, R. 1911. Paraperipatus lorentzi nov. sp. Res. Exped. Sci. Neer-
landaise a la Nouvelle Guinee, vol. 9, pt. 2, Zool., pp. 149-154.

Leloup, E. 1931. Paraperipatus leopoldi norm nov. Mem. Mus. Roy.
Hist. Nat. Belgique, Hors Ser., vol. 2, fasc. 9, pp. 3-16, 1 pi.

Muir, F., and J. C. Kershaw. 1909. Peripatus ceramensis n. sp. Quart.

Journ. Micro. Sci., vol. 53, pp. 737-740, pi. 19.

Sedgwick, A. 1910. Peripatus papuensis. Nature, vol. 83, pp. 369-370.

Willey, A. 1898. On Peripatus novce-hritannice, sp. n. Ann. Mag. Nat.
Hist. (7), vol. 1, pp. 286-287.

Another Record for Mantispa interrupta Say.—A few
weeks ago Mr. F. R. Burrill gave me a fine, fresli speci-

men of Mantispa interrupta Say which he had taken
in Lincoln on foliage of scrnb oak, September 26, 1948.

Examination of the collection in the Mnsenm of Compara-
tive Zoology revealed just one other Massachnsetts speci-

men, which had been found at the Blue Hill Observatory,
a few years ago, by Dr. C. F. Brooks, on Sept. 16, during
a strong south wind. The new record suggests that this

interesting Neuropteron may be a member of the fauna
of this State. Mr. Burrill’s specimen has been deposited
in the M.C.Z.—Norman S. Bailey, Boston University,

Department of Biology.
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CAMBRIDGE ENTOMOLOGICAL CLUB
A regular meeting of tlie Club is held on the second Tuesday

of each month (July, August and September, excepted) at 8 : 00

p.m. in Room B-455, Biological Laboratories, Divinity Ave.,

Cambridge. Entomologists visiting Boston are cordially invited

to attend.

FOR SALE
The Librarian of the Museum of Comparative Zoology is

offering for sale a limited number of sets of the “Contribu-

tions from the Entomological Laboratory of the Bussey

Institution. ” These are priced at $15.00 f.o.b., Cambridge,

Massachusetts.

Each set includes reprints of 292 entomological papers which

appeared in various entomological and zoological journals pub-

lished during the period from 1909 to 1929. These form seven

large volumes each substantially bound in red buckram, and a

number of additional reprints to form an eighth volume. Alto-

gether there are more than 5800 pages included. Shipping weight

is approximately 50 pounds.

Orders should be addressed to Assistant Librarian, Museum of

Comparative Zoology, Harvard University, Cambridge, Mass.

The Cambridge Entomological Club has for sale reprints of

articles published in Psyche between 1910 and 1920. A list of

articles available can be obtained from the Editorial Office

of Psyche, Biological Laboratories, Divinity Ave., Cambridge,
Mass.



BACK VOLUMES OF PSYCHE

The Cambridge Entomological Club is able to offer for sale

the following volumes of Psyche. Those not mentioned are

entirely out of print.

Volumes 2, 3, 4, 5, 6, 7, 8, 9, each covering a period of three

years, $5.00 each.

Volumes 10, 12, 14, 17, each covering a single year, $1.00 each.

Volumes 18, 19, 20, 21, 22, 23, 24, 25, 26, each covering a single

year, $1.50 each.

Volumes 27 to 53, each covering a single year, $2.00.

Volume 54, covering a single year, $3.00.

Orders for 2 or more volumes subject to a discount of 10%.

Orders for 10 or more volumes subject to a discount of 20%.

All orders should be addressed to

F. M. Carpenter, Editor of Psyche,

Biological Laboratories,

Harvard University,

Cambridge, Mass.
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