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ADVERTISEMENT

The scientific publications of the National Museum include two

series, known, respectively, as Proceedings and Bulletin.

The Proceedings, begun in 1878, are intended primarily as a medium
for the publication of original papers, based on the collections of the

National Museum, that set forth newly acquired facts in biology,

anthropology, and geology, with descriptions of new forms and re-

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

are distributed as published to libraries and scientific organizations

and to specialists and others interested in the different subjects.

The dates at which these separate papers are published are recorded

in the table of contents of each of the volumes.

The present volume is the ninety-fourth of this series.

The Bulletin, the first of which was issued in 1875, consists of a

series of separate publications comprising monographs of large zoo-

logical groups and other general systematic treatises (occasionally in

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

type specimens, special collections, and other material of similar na-

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

size has been adopted in a few instances in which large plates were
regarded as indispensable. In the Bulletin series appear volumes un-

der the heading Contributions from the United States National Her-
barium, in octavo form, published by the National Museum since

1902, which contain papers relating to the botanical collections of the

Museum.

Alexander Wetmore,
Acting Secretary, Smithsonian Institution.
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CATALOG OF HUMAN CRANIA IN THE UNITED STATES
NATIONAL MUSEUM COLLECTIONS: NON-ESKIMO
PEOPLE OF THE NORTHWEST COAST, ALASKA, AND
SIBERIA

By Ales IIrdliCka"

INTRODUCTION

The present catalog of crania is the seventh and concluding part

of a work describing the large and valuable collections of human skulls

in the United States National Museum. Its object, as that of ail the

previous parts, is to furnish American and other students of man with

reliable, detailed measurements, made by the same experienced

observer, using tested methods and standard instruments, as the basis

of future studies and the solution of anthropological problems.

The data given herein are supplemented by those obtained by me in

various Russian institutions, principally the anthropological museums
at Leningrad and Moscow and the City Museum at Irkutsk. They
extend to the Indian and other non-Eskimo populations of the North-
west Coast of North America, Alaska (including Kodiak Island and
the Aleutian Islands), and Siberia.

The extension of the catalog to the Siberian materials grew gradually

in urgency, for as the work progressed evidence pointed more and
more to northern Asia as the source of the original American Indian

population. Since it was of prime importance that the data be col-

lected and collated by the same observer and by the same methods as

those for the North American skulls, I made a trip to the Soviet Union,

including Siberia, in 1939. All possible facilities and aid were accorded

•Dr. HrdliJka died on September 5, 1943, a few days after galley proofs of this paper were received from
tiie printer.—Editor.

633194—44 1 1
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me by the Russian scientists, and as a result I was able to examine a

considerable number of Siberian crania from all periods of occupation.

In view of the importance of some of this material, particularly that

from the neolithic and more modern periods, the gist of the observa-

tions, with some details, was published in the American Journal of

Physical Antliropology (vol. 29, pp. 435-4S1, 1942); but the detailed

measurements of all except the prehistoric specimens were reserved

for the present publication. Meanwhile there was published also the

final catalog of the Eskimo crania (Proc. U, S. Nat. Mus., vol. 91, pp.
169-429, 1942).

It was once hoped that tliis series of catalogs might be extended also

to cranial materials from Mexico, Central America, the Antilles, and
South America, but except for Peru the collections from these regions

are still scarce, much of these vast territories being entirely unrepre-

sented. For the present, therefore, nothing systematic covering these

areas is feasible.

It may be useful to show the field covered by the six previous

catalogs. These were as follows

:

1. The Eskimo, Alaska and Related Indians, Northeastern Asiatics:

Proc. U. S. Nat. Mus., vol. 63, art. 12, 51 pp., 1924. (Long out of

print and wholly replaced by the 1942 catalog on the Eskimo in general

and by the present number.)

2. The Algonkin and Related Iroquois, Siouan, Caddoan, Salish

and Sahaptin, Shoshonean, and Californian Indians: Ihid., vol. 69,

art. 5, 127 pp., 1927.

3. Australians, Tasmanians, South African Bushmen, Hottentots,

and Negro: Ibid., vol. 71, art. 24, 140 pp., 1928.

4. Pueblos, Southeastern Utah Basket-makers, Navaho: Ibid., vol.

78, art. 2,95 pp., 1931.

5. Indians of the Gulf States: Ibid., vol. 87, pp. 315-464, 1940.

6. Eskimo in General: Ibid., vol. 91, pp. 169-429, 1942.

Meanwhile, since 1926, important collections were gathered in

Alaska and the neighboring parts of the Northwest Coast on the

Indian and other non-Eskimo groups of the region. These included
materials from two hitherto unknown large groups, the Pre-Koniag
of Kodiak Island and the Pre-Aleuts of the Aleutian Archipelago.

The detailed measurements of the crania of all these are given in

the present catalog. Tliis includes, therefore, data on the crania

from the following localities:

1. The Northwest Coast. 7. Kodiak Island (Koniag).

2. Southeastern Alaska. 8. Kodiak Island (Pre-Koniag).

3. Southwestern Alaska. 9. Aleutian Islands (Aleut).

4. The Yukon. 10. Aleutian Islands (Pre-Alcut).

5. Shagoluk Slough. 11. Siberia.

6. The Alaska Peninsula.
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The methods of measurement were outlined in the 1942 catalog on

the Eskimo in general, and comparisons as well as other details are

given in the same catalog and also in two papers now in press. ^ The
present data will require, therefore, but little discussion. This will be

found at the conclusion of this paper.

' "Anthropology of Kodiak Island" and "Anthropology of the Aleutian and Commander Islands,"

Wistar Institute, Philadelphia.



PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

(q) ?qSi9H
uoiSBN-n<I loaAiv



CATALOG OF HUMAN CRANIA—HRDLICKA



PROCEEDINGS OF THE NATIONAL MUSEUM

(q) iqapH

, (u) jqSiOH
noisBM-nojnoiv N iOl .-I

ooSoo

(poqijora s.B^QnP-Tl)
'0 ui Xjiocdtio

G[npOJV IBIUBJO
CD CO »0 0> (N

• -r kC -^ CC O -^ -}*

ispu/ y}pD3^£[-jyBpjj

xspuj m6i3U nn3j.\[
CO OCCOOO 0000 -oct^cooo OO^CCfr-

&S o6 ^-^

X9puj JVtUVJQ
OSJOO
odcooi

1 "QCOOiO

*^ f^ t^ 00 00 Oc oo QO 00 00 oo OOOOOOQO

jqStaq ccnSojg-aoisBa;

« CC-IOO
S"cC C^i (N cc

•mixBiu IBJ9}B[ -inBia
lOOOO



CATALOG OF HUMAN CRANIA—HRDLICKA

IB ^qSlOIJ—AiBf J3A10T;

xdpuj
) <^> us »o ^ Oi t^ —

^

j CO to «-"OiW' _ -

OiOOOOOOOiOCiQCOOOCCOQO

»Q O^ ^

•tnixBtn qipBajg
^O CI 00 00

•mixBin qjBuaq;
-qojy JBio8A[y joddfi^

»ot^oaiC5^ccoocNici-<t*

xdpui IVSVjSl

•mi
lOiO »OiOU^ »0*0 lO

W^l^H—9S0N OCft "* Tt< U3

7/3^ 'Z3pu/ ivjtqjo

O t~- ©1 —• t~ ©J '

o oc e-^ o US ci oj c ; si « o
OOiOiCiCOOOOl GOCiCjO

?y/5;j 'ispjx/ puQiO t-I oo ;o cS G^ to &> ^-fcS so ©/

00"; t~.

jj9[ 'mpBajg—s^iqJO
' C-- «! CC *

jqSu 'q^pBaaa—sjiqjQ
too t^ too 0000 —00 ooo
cO'Tt-'cococococo-^co-'S^r^

yai 'jqSpH-sijqJQ
siO CO to

;q3iJ ';q3!8H—s^iqJO
tOOiOC^COCOcC'<f'^GO»0
cccccocccocccococoeocc

Ol3nV JBiooAiv 3 TJI "^ i-O •'S^
•

n; o d "i -H

aiSnv IBioBJ fi

0000^000*00
CDCiocicOiOiOf-HO
CC O L-- I- O O O I-^ <C •-1 lO o o t^

UOlSB^-nOlSBa

OCIClO'^l^00»O*O(NOt-O-^OC^
OOOiO^OlOOJOiCiOCiOTOCSOOS

•^tl [BSBnqns nois^a
OOOOC^C^C-OOOCCOCO
o6o6o6cidoJcooJodododi>

.-^ 00 l^ CO CJ
•^ . . . .

.— 1-H 00 I^- Ol

'%d. JBioaAiy-nois^a
0-^»CCO'^C^«0000
OOOSOiOOOOSOJ

Vooixq/
liddn 'x3pui iripvj

00 tc ^*<^ 05 ^*°o Oi tn

i^ us iQ, 1*3 <HQ »^ ^^^<t — 1 Ui -^ui

Vooix^/
20?oj 'xapuj jmovj

!q>



PROCEEDINGS OF THE NATIONAL MUSEUM voi 94

^



CATALOG OF HUMAN CRANIA HRDLICKA

^B jqSiajj—AiBf J3M0T;

—qoay •iB[oaAiY jaddfi

CC *-^ *Q ^ O 00

oo oi Go" ©^ oi G^
oot^ oooo oooo

Ol C^I^ 00"^ 00

1>^ I^ CO CO CO CD

•raixBm 'qiSnai
—qoJV JBI08A1V aaddfi

CD I O^ C3i Oi

X3PUJ ^OSDjV

«^*o^*co*^co I

oi "ri CO >-^ ^ci
^<fws -"^i^ ~<^*Q

-xt3ni 'q^psajg—aso>j

^qgiajj—9so>j;

}pl 'X3PUJ 2V}}(jJ0

}riOu 'xdpuj ivjiqiQ

ipl 'qiPBajg—sjiqjo

O^ i::^ »-i OO ^ "O
i-^ i^ "SO ""^^- O
CO OOOiOi 3i CO

CO O '^ 00

CO (M O "^

O I Oo "3^ Qo

•Ti ?-* t^ O0»J

e^ oooi Gooi Qo

CO O Ci <M O CT>

-jJ rj^ CO Tji rf<* CO

5q§ia 'q^pcaja—sijqio

im '?q«pH—s^iqjo

%x\^u *iq2i8H—s^iqJQ

9i3ay j^i08Aiv

eySuy l^p^J

noTSSx-nois^a

'%d lt3scuqns-no]SBa

'%d JBiooAiy-noisBa:

»0 »0 CD CO 00 C<l

CO' CO CO CO CO CO

CD t Co oi e^

C- -— C'

o -r -^ Tt3

lO O iC o o o
CD CDCD t^ci*^
lO >0 ^O O uo kQ

lO o »c »o o o
o6 r^ "' oi od 1^O CD r- CD CD CD

r-*O O O O O

CI CD -^ I^O ^
O Ol 05 GO Oi OS

VoOTXq/
liddn 'z3puj jopoj

Oi CO t^ Cot^ C5

©QOaOooeoc

VOOTX^/

(0) 'niRBni

cDCi CD Tt*03

i c«5 r^ ^*

CD "<f GO'-H

-_^ cot>. CO

-^ O t^ '^

^Cl r-1 .-H ,-1

O fN CDOO t^ lO
r- 1^ CD CD CD CD

Oi <^ C^ Oi Oi Oi
t^ l^ t^ t^ ir^ t-
CO CO CO CO CO CO

c:j . o ca ^
ISO



10 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

^



CATALOG OF HUMAN CRANIA—HRDLICKA 11

<

<1
I—

(

P

<1 Q

<i

E-<

CQ
<1

w

o
CO

(q) 5q2WH
noiSBN-'id 109AIV



12 TROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

W.

o a

siSiCiidrnXg



CATALOG OF HUMAN CRANIA—ERDLICKA 13

(q) wspH
noisBjsi-'icI "loaAjy



14 PROCEEDINGS OF TflE NATIONAL MUSEUM VOL. 94

5 <

o <



CATALOG OF HUMAN CRANIA—HRDLICKA 15

(q) mgpn
noisBN-"'}d 'loaAiv



16 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

sisXqcIraXg



CATALOG OF HUMAN CRANIA HRDLICKA 17

(q) wspH



18 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94



CATALOG OF HUMAN CRANIA—HRDLICKA 19



20 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94



CATALOG OF HUMAN CRANIA—HRDLICKA 21

STS^qdra^g

to oo ©3 oo '-H ^-.

&; Co »o Grv 00 Co
OOCOCoQO 00*^

-qojy jB[oaAiv jaddfi I to to «= cd >o t-:

•nnrBra qjSnai
-qojv JBioaAiv Jaddn

X9pUI JDSDAf
~*»J O Oi Ol O ~t->Q

OitDOCOtc 30t^Ci

mx
-rem mpBajg—asojsr

co-^-^coco-^coto
«c*4wc4c4c4c4c4

^qSpH—3S0M

}p2 'xspuj miqio

m^u 'X3puj WiqiQ

^^•^ -"^©^ M5 t^ *-< &3
lOto&JO^tOtCiioOi

OiOjOsOoOiOsOiCO

to !^ ^^ G^ »^ ~<^^^ t^

cooioocooiooost^

^^t^ ic »o »o

ajoi 'mpT38Ja—s-jiqjo 1

t--t^t^r-.r^t^co»-i

^cococccococo^

:m2ij 'q5pB9jg;—s^iqjo
oocooot^oocaoco

;jai *;q2i9H—s^iqJO
J O Tf< CO O tP 5D rJ4

CCCCCOCOCOCOCOffO

5qSiJ '4q2i9H—s^iq-iO

I»o
»o o o o o

TT CO O »0 »0 iO

I O t« iC 0»0 lO

9[3UV l^I^BJ ! ?5 ?e 95 95 ^ 00
CO CO CO to CD CO

i
CC(MQO«OOC^'^'»f

UOlSBN-aOlS^a cridoioioiooioi

"5(1 issBuqng-noTStJa
o6c^o6o6o6oio6a6

'U J^I09Aiy-U0TSBa

VoOIXq/
idddn 'xdpuj ivpv^

©^ t-^ oi lij ^ &:j
lO Ui »^ IQ IQ tq>

VOOIX^/
*X3PUJ fDpVJ

oo >-. ^oe^ »Q

CO OiOOOi QjOO

(0) "mixBai 00 Ort< C^CO Or
ci ro CO <N c^ CO c

lO -^ »0 U3

£^c6 c^i oo o—'CO »0 "^ CO

OM OO
t'- -H t-'^ ^ ai
-w't-,cO CO CO

^-sCOCOOM
CO ... .^—'COO* Oi o

r-vCiCD OW
GO ... .

CO Oi C4 -^

GO CO CS C-i CO^-'0« r-. ^

- - - Ji^aa
^•—(Oi03Tt< oaS^'ZTi.'

l;j w. 4- t- CO CO CO CO Gj -i^ ^ ^ ^

CO CO CO CO CO CO CO CO CiQE~''^(<<5

O o3



22 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94

en
fa

DO

I—

I

o

o

P

O
w
en

(q) ^qSian

nois«N-ao5a9j\i

(poqjDtn s.B^oiipJH)
D "0 ni XjioedBO

sinpoj^ IBruBiO
O I^ CO O CO

I^pu/ tl]pV9Jg^-}yBt3IJ

Xipuj nBl3}J UV9J^[

X9pul JVIUVJLQ

iqSiaq eraSOJa-uois'Ba:

oo o <to >o '<^

to 05 ©c ^^ t^

00 CO Oi ^ CO

f-H CC OOO CC

•miJrera iBjajEj •niBta

(nrnmixBta
pB ^iiaqBiS) "niixein

iouaisocl-ojo^uB "tnBia

^ OiO 00

CO to CO CO

00 00 CO 00

I co«5 Co

cooi ^

*o • &:> o 'o

CO GO O 00

»Oci CO CO -^

oo — o
; cc CO co' TjJ

CO -^co o
lO C^ CO 00 00

^^1^ lO -tr CO

0(X 3 : cc 3
•r 60 bi ;

0! tj)U c <o ;j= c3

3 >- ^"^..2 5a

oo 0»«D'-t 04

£?s:

o . t 03 a

0.0 5^^»
5CCCO C/jr^'*Sl^l^



CATALOG OF HUMAN CRANIA—HRDLICKA 23

5B jqSiajj—AiBj" JOAioi ^ ^- C<^ C<^ '^

Xdpuj
105 OO

-qoJV JtJ[09Aiv Jacidn.

I M lO ^ CC (M O
1 CD CO C^ ci CD J* CO

•raixBtn qiSnsq
-qojv JB108AIV JSddn

eo >o w. ^Lo

XSpUJ JVSBf^ < «C c?> ©^

-XBtn qjpt'Ojg—9so>j

lO r^ ir;

PO -^ O 05

»o »C O 1

jqSian—asoN

7/p? 'X3puj tD}tqj.o
oj oi oocacs

<5J OC »0*

C3i 00 Oi

on 'xspuj ivjiqiQ
OO OO 0000 ^-^

5JSI 'qip^ojg—s^iqjo
O ^ O X>i—

^qSij 'q^peajo:—siiqiQ
(M f. -^CDTO

lO O '^CC TJH

«ai 'jqgpH—sjiqJQ
00 OOCOCO 00

c6 oin ccn

^qSiJ 'iqgi8H—sjTqjQ
1^ CD -^ (M CO

CO CC CO CO CO

9l2av JB(08Aiv
o »o o o

- QC M" ^* 00'— UO lO >o

oiSny leioBj: CO CO r- * CO r-

noiSBK[-noisea —'lOrt .-. 1-1

•?<j iBffBnqns-uoisBg:
COOO f^

•?(j jBio9AiY-noisEg; o o

VooiXq/
J3ddn 'xspuj piovg

VOOIXB/

»?oe^b-

00 Ci Oi C> 03

I &^ t^ ^
^-'

I Oi COOi

(0) -raixBin

'O r-< -^ rt

O CD —' O
CD »c r^ i^
CO CO CO CO

coco coco <M

c^ I o crt "S

•e<SS



24 TROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

(q) wSian CO ... .

-itCt-OOO

uoise]si-uoi)U8i\r

ojntrmo w oo >*• >s< no c --

2a3<>i-4co

I* El
^01

2.2
•P 'S -^ ^ 'r3

S C3

(pomom s^Bipupjn)
-0 UI XilOBUBJ

9inpoi\[ i^iirBJo

COOCiiOiO rfirc-^COI^iO 00 CO ^00 t^ CO »o

xopnj y)pD3jg[-)iil)pi]r

<

w

I—

I

p

o
M

w
o
w

T3pu/ mBpjj Mcajv
(JO cri Oi ^^o »1

Go ^ 'o o> eo C5 »-.. --t-C3i t^ tJ^ ^f «»»
OOOOCCCCOO OOOOOOQOOOOO CO 00

t^ C; O "<fO ccC0C0b-O&^ OO 0>

T9pui jmuvjj
.t^l^t^t^

b CO CO 'to ?^ ?^ *^
. t^ t^ ^ t^ t^ t^

jqSiaq •BraSaaa-uoiSBg

•tni\-Bni iBja^Bi ui'Bia

(ninraix'Bni

pB T!ii9Q^l2) TulxBra
joiJa;sod-oja}tr8 •iheiq

2^ = 5
o*oo»o»o OOOOIOICO «o o
COCOC-ICD-^ C^MIOCOCOO »o CO

CO »0 rt< CM CO

.Sea
so "3

0'3'0'"'«'=tS!2

W^
csPh c3

O'-HCIfO OifOCOOcCO
CO 00 O 20 QC
c<) CO re CO cc

-T -r -r -^ ^
CO CO CC CO CO

CO CO CO CO CO c

iO lO lO "O »r;

"

M' rf Tf f -f •

CO CO CO CO CO {

c ci (JS



CATALOG OF HUMAN CRANIA—HRDLICKA 25

sisXqdraXs

00" ui ^ <vj QJo >-; cp 06 —i-od o cj Sli
cc 00 00 00 CO 00 Oi Co Oc cc CO 00 00

•miXBOl qjpBOJa
-qoiy aB[08AiY joddfi

•tnixBtn qiSnaq;
—qojy JBloaAiv Jatldfi

oapu/ IDSVj^ Co' >o ^io' ei ~ t-'o 05 1>: -4to --^

-xera qjp^JdJg—asoNj

;q2pH—8S0iS[

oi c-i oi ol c-i (N e^' M e-i c-i ci M c^i 32 -^ «^ 5-i oi

?/J2 'xspui iv)!q-i0

tOJ~<^s^ C31 05 C5 >-< ~ --»

OiOsOiOOCiOOiO^COClooO-. o

I 00 o Oi a> 00 <^ "CO"

PjBu 'X3puj IvfiqiQ

.X30C t- -<»

^^^^<r^co '^^^©TlCC ^^?^ ill
Oi C3i 05 00 Oi Oi 1 C30 CD CO 00 Oi C:» 1 o-

:)J3I 'qjpBBia:—siiqJO

iqSu 'q^pBaia:—sjiqjo

?PI ':»qS!an—s^iq-iO COCOCOCOfOCOCOCCCOCCCCCOCO

:jqSu '^qSpn—S'jtqjo

10 »0 O O »0 10 lO o o
Ot2uV J^IOBATV

I
w:; -e-* ^i 06 a-: (

^iOtCiC'^iO'OiO'.

91§UV I^P^J ' ^ c} H :^ -^ c^" <? r-' !

'

CD O t^ I- CD CD O t^ I--

0»OOC)

^ .-. CO o l^

UOISBJSr-UOISBa

'^d itJSBuqng-uoTS^g:
<:DOOOOCDTpCBOOCDOiO'>**C
oocriGidoicoocQOcoodoiodooc 2 ci 06 06 ci

*3<I JBlOOAiy-UOlS^a; oooi^doiccioj Ioia-o5
^,^0 t^ CC (M

^ r^ oi oi o

VooiXq/
j.ddSn 'xapuj movg

*-^ Oi t^ :::^ O —
' C5 ^ Oi CO '^00

QS Co >~^ ^* Oi Oi -^O "^ O O -^®*

00 oi oi -4c; 00 GO ^©i o^ o 06 ©:5

2d;o^
VOOIXbJ

i^i>~'^ O O *<a --^
5-CO -^ lO Cl GO

o "-7-^ »c> '^ &:» '<^*- -^r 'o o s^*

OOi OiCiO OiQjQj uo 'COO

(0) •inTXBin

; OC. GO •O :D O CD »0 t

1> > Qi c3 <^



26 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

<
Q
< Q

<

CO

Pi
o

2 w

(q) ^qSpH



CATALOG OF HUMAN CRANIA—HRDLICKA 27



28 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

O

<



CATALOG OF HUMAN CRANIA—HRDLICKA 29

^-vO^-^'-',-vOi ^-^--'..-vO--vO /--s'^r-vUO^-s'to /-s-^
CO CC CO O: CO . CO C^l CO ^ CO . CO rj* CO CO CO . COCO
^-^CO^-^CO^—'Oi ^—•O^-'Oi'-^-it' 'w-iON-^^v-^OO ^-^CO



30 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

CO
W

.2
"S
o
M

I

H

2 ^

(q) qqapH

•0 "a u] ;I;!OcciBo

einpoj^ jBjnBjo

X9pui ulV'o^JiQ-'m^PH

»oooc^oooeoccccooooooooooio
c4 c^ ci c-i -^ c*5 c^* c^j cc oj ci oi oi (N -^

,..,00 to a> to

2 to t^ <0 00

r0000000t^0f00cv20l > o o? r^ CO c^

~ -^O »} oo >-. »i f^ 6^ t

T3p«/ }^SpH ur)3J^l t^0DC^QO0000t3000tOC:00000Q0t^CO000000

rspji/ ivtuvij

^*»^ 00tO©l«OtOt3iOiOiG^^e.)©:)©»»...er5tC)
05 «t t^ oo --. ©:> *<^^^ t^Qoo<5ooo&^toaitotio
loto^.^tlooioit3ic^ioio5•~J>-J-.^'^-^'^-^e^tot:^

^qSioq era38Ja-noisea

ootD-^Tj^cicooOQOr^^r^cioor^t^oor^coto
C4 fC CS" CO CO CC" CO -"^ CC eC <n' CO CO (N CO c^ CO cc -^

•nnxBui [Bja}Bi "niBia

(ranrairBoi
pB ^iiaq^iS) -mixBta
Joti3}sod-oj3}aB niBta

t^iOOlO(NrJ<i000007*"^C^tOOt^'<*'C^»COO
Ot5o6o6t^ododoco6t^*odt^'o6t^cot>^t^r^i^t^

tO-'J^COtO^tOC^COWtOtO-^iOtO'^COUOCOtO

eo CO t^ CM

03 O ^ .-I rH

f^OiOO

ooj^oo

»0 lO 00 (N

cr> .^ M- CO* »o

00OC100
00 CO r^ 1^*00

O O to r-l iO^ O 'I'CS to

tf rt

s^ o^ 6 o^:^^ 6 6 6 o cMrdii.^ c.-^

T '1*
' ' o s^'r* ' ' ' ' ' P o"r :S "

y, -a ' bi, ca,-* ' ' '

I ;
oj b*,'' a ^

a^S

I'O'O'O'O'CC^'^'O'O'O'COXJ'O'O'O'O

C3;t^lNO000S0000C^O0iOr-"^<r:
lO to lO to »o ^C U3 "^ '"

*o r^ OS to I- r-» CO
- - T lO "C »o tQ

cocococococococccococccococococccococo

_' 03 03

=-a fe'5 '^



CATALOG OF HUMAN CRANIA—HRDLICKA 31

CO CO CC CO CO* CO* Co' CO* Co' CO CO CO* CO' CO' CO CO CO* CO ^

-yoiy iJjiodaiY idddfi
«o^Oi-^o»^o^c:i-

t^OjSO?^ >--.'33 0itO "^©i Qo
t^i-.00t^30O0COO0t--O0fr-fr^CiCC

t Oi CC U3 >-- -—

cocNoooot^h-r>-T—'i^iOTfc^os'^cocoeO'^
or>^ccot^*ooot^':docooocdcdt^cDi>^

^_^O t^ CO -

22 —'* o cc t

-qojV JB[08Aiy Joddfl

Obt-*iOCOt--*OOt--COlC--".—•OOOl'-'OOlOTfCO
^iCiOiOiO^OOiO*»OiQU3*C*OirDiO'TjiiOioio

_,^co rr coo
2 r-' id <*< o

X^pW/ IVSX)}^
*-*»^'&j*c;:5 ^9^ »o* ei -^ -<?-^ c?i tC *o Co eo {-^ iX >^

<cocor>-cot^oo»ocoiOTf»c^co
i <N c4 c^' ci M CI W M w c4 C^* C^ M N

^^^co o t^

^ id w c^ C^

5q2iOH—8so>i
io»oc^Tf<r--coM^Wi—toacocsi'—'cor^cocot-*
»d »d »d id Tji id id id *d :o ^* »d id id id id id id id

^ -^'--icb -*^•^^ .?--03<:oio o^"^

;M 'xdpui tviiqiQ 12 S* ^ *^^ ^* o ci f^* -^c "S^ od ^i CO »-^ ©>? t-J CO od
OiOi050iOi0005WiOiOOOiOOOiC*0<JSOQOCi:>CO

^^ cob- <C«

Oi
! *^ cc ©c'
Oi coo

lydu *xdpui ivjiqiQ ^
'to^iirsOO^OOs^ ©1 Cj OS "'t-io O "to '•d C^ ^-. O O 'ts

it^OO'5i--+OOG^»Qi^t^

^ ^ ?i S* ::;* "^Oi to "50 -^eo i^- ^ oo i>i irZ t^ oo or,
OiCOOoCiQiOOQOOoOiCoOoooOOCOOOaiOOOiQO

3ioi 'q;pB9ia—siTqjQ

3qSiJ 'qjp^aJa—s^iqJO

O00O0000'-< —*t-^C3—lOiCO.— OOOOOOCIO
•^CO*-^COCO-<J^"^C^'cOTjied'<S*'«i*CO'**5cO'<^CO'^

t-HOOOcic^'-'Osos'-i';
rj3 ^ rji Tt< CO -"S* -TjH CO* CO* ^* "

^010 00 c^

J O TT CO -^

•JJ8I '3qSi9H—S^iqJO
OOiOCOOiOOt>-COOOOcDOOOOCO:.OC
co" CO CO* co" CO CO* CO co' CO* co" co' co' CO* CO* CO C

!)q3iJ*;q3i8H—s^qJO
OOiOiOCOiOiOtCCOcDiOCOtOr--TftOh-iCOOiO
CO co" CO* co" CO CO* co" 03 CO* CO* co" co" CO CO CO* co" CO co" CO

8[2uy JB[03A[y

9i2ay IBIOBJ

UOlSB^-UOTSBa:

"\d I^>s^nqng-nOTS^g;

lOOiO
i-h'cDCO

lOiOOOiOOiOinOOOOOi
Tf^ to r-.* co' c^" o* CO o •—

' -.T'* o o" Tp »o "
^sO'^t'iOCC'OiOtOiOiOCC^O

lOiOOOOOOOOOOOOiOO
oi oc t--" id r-* o oi" CO* >-' id c^ oi a: 03 -4

OOOCOOSC^OO"^O50sOC^-HC^CDb-OGOOO
o" o o o* oi o o —•' o o oi o o o o cJ o ci o

tOOOCOOCOOOCOCOiOiOiOOcDNOlOOOO
ooQOoioJodoJoaioiosododciosoJt^cdodod

^ lo o :s t^

"\d J^looAiy-noiseg:

VoOTXq/
idddn *x3pui tvion^

VooiXB/

(0) -nnxycn

OO'-Hr-.cDOt^cOt— C^00'-ii-(tN-cO00

oior-^ooooioiocSocJoicici 22-Iocftr

*-. »2 €0 Oi lO »0 -^eo ?^ QJ O^ 00 00 «5 oo
«4 00*Si b- --*iC. "to -^©^ t^Ob-O'— iC

Oil ^ ^^eo •^ -<t-Oi >-^oo*-iCSib*<sieo<diQ *Q »<i lo *Q *<a "^^ «i »Q "^fifa Ms M^ »o —t '»o -<*-iQ

^ »- Ol ^ b^ C?i »-, 'O O "^O •O O ©i QO '

_--..„ ^c:^ Co cS e-5 f--' '-^ ^-„ -.. -^
OiOoCoOOOOCsOoOiO^QOOOOiOoOOOi

Oi MIS Oi ©^ CI) O "^O •O O ©i QO QO W5

^ 25 1£5 99 ^^S^ 96 CS ^ f> '-C ^ DC* CT;' tf^ ^ . 00 COOi

cococsiooocoOiOosr^ioiO'-rcoc^
co' T}^ ^' Tj* CO ^ CO -^ co' -^ »d CO ^" -^ »d

^^OC Wi-t 10

— id '^' CO id
'>—'ITD rt ,_( r-1

looooot^r-co-^'^cotcocoiot-oii^r^r^oo
iQiOiOiOiOiCiOiOiCiCiOiOi-OiCiOiOiCiCO
COCOCOCOCOCOCOCOfOfOCOCOCOCOCOCOCOCOCO

* — — — — " O O CD O ^ O CD O O O O

2 1
o) ce 3



32 PROCEEDINGS OF THE NATIONAL MUSEUM

W

w
^



CATALOG OF HUMAN CRANIA—HRDLICKA 33

X9pUJ
oc oc --t-'t-

'^<;o^'^

•o '-^-. ©-3 >:o "^^ >- »t:> -

•raixBtn qipBajg
-qDjy J6I09A[y Jaddfi

-qojy JB[09AiY JOddfi

CO >-< 050
r^co ic -^ »o
1-H 00

japyj lOSVJ^

^TO o t^ -^^^ o to Oi CT to Co 'o *^-^-^^ to
^•oTr''-iCi©T\Oto-ooo»c>'^to*-<»^ ^!^^^ o *~*

od o o "^Tco *-"f cJ to ^* "s-i o ^ "^?!? r^?"^*^. *^ ^
-T'Q -^ »^ •^'Ci • He ^'<i»J5. ^•^ ^ •v-.-^t-lo

mi
-x^in qijp^oja—asoM

^lOC0COC0*O'OTt<r-l.-<.-HOCClOt--dr-H»0'-H -H CO ^ t^

^iqSiaH—aso^j
lO lO lO »0 lO lO lO »o »o
'-•oaiact-ccOrHOsocsci'—fciociCir- '—<'—(

lO •--- o o

;p; 'xppw/ ivjtqiO

CO •-^'?>^ tocoCrt^toODto—

<

CSCOOiQCOOOOCQCiOsCiCo

OOit^ -H -- -

O 'C) OQ cc ©:> Oi Co

o t^ >-i Oi 00 ci &i
to oc OS oo OQ Ci oi

?V^?-( 'a:3p«7 IDiiqxQ
CO OO Oi QO Oi

to to ^ Oi I i^ to

OO Oi OOOO <Oi oo

;jai'q:jpB8Ja—s^iqJO CO CO -^ CO C<i -^ -^ CO CO CO CO I CO CO CO CO CO CO CO

ooooo
ooci coco Tji

%X{%\x *q:tp«9Ja—siTqjQ
CO 00 COM

»0 oc CO CO -^

%]^\ ';q§i9H—SW-IO
Cl «—

' -^ lO -* «^ "^D

CO CO CO CO CO CO CO

O C^ "0 »o

iqSiJ 'jqSpH—s^iq-iO

(M "^ r>- ^ c

CO CO CO CO c

Tj' lO iC o
CO co' co' CO

DlSny Jei09Aiy i-^ r^ cs lo »ri cc ca t-' in c^i t-^ --5 cs
CDOiCiC»0»OiO"0»OiOiO»CO

.( lOiO

5 Tt* CO

oi3uv l^P^i:

oc'»ooo"oo»oooc;oio
csicoocri—<c^o'^C300cooi
t>. I- t- CO t^ t^ l^ CO '-C l-^ Ir^ t-- CO

00GC'C0cOQ0(NC^C000u'3O'«?'00r-c0G0C000r~-0i

UOlSB^-HOISBg oJaipoioioippOScipoioioioJosoaiaioJ

•5cl Ii3S^nqng-noiSBa:

^J JBioQAiy-noiSBa;

-rfTt^CNiOOOOoOCaCSOO'^-^OcOcDO'^cO
cioacocxSodcoodccododoDoooocoodcJcdco

cOi-HC-l»0 OOD^COOClM^QOcOt^'-i*

5 GO OS

00 CO ^ O
r^co oi oi o
1— CO i-i

Vooixq/
idddn *x9puj jviovj

*o »Q ^ -^ IC IQ »^ t<5 IQ -^ to «^ '-I <3* Oi -^"h^
lO «3 »0 *^ -*»^ »^

VoOTXBy

e^ -^ oo to ©i 00
•s^co -^t^C<3 CC)

OiOs *-H to '^ t^oo
^t-to O^ t-. OO 3i CTi

?^ »o to ^> to ^
OQ Ow Oi Oi GO OO Oi QQ CO 05 '^ 00 O

(0) 'uiix^ta ^COt^OiOCOOCCD<MOt^
CO CO CO CO CS CO (N OJ CO ci C'i

-fc/:cOOO:iOiO<Z)-^t--iC.-^
iC*0i0»-1'»0'0iCC0*0iC»COc0
COCOCOCOCOCOCOCOCOCOCOCOCOt-'j';
'O CO CO CO CO' CO CO CO CO CO CO ^ CO CO c

COCOCOCOCO^COCOCOCOCOCOCOCOC

or^uow^icocor-'ococowo'^ .S —"- — -^0000(^00 10 0500 oca

533194—44-



34 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

(q) iqSiOH
UOISBN-'^d lOOAIV

r^ t^ r^ ao t>^ 00

05 OM •*or~<N
t^ t^ I-^ 00 00 t-^ t-^

00 "OO
CO r^oo

C^OOIN

(pomam s.'BiigiiP-iH)
'0 "0 ni ^jioBdeo

-o ooroom t

eppoj^ IBTOBJO

Oioou5»-HOoo *<s*^*^ '^o ^ N. ^ a^ ^
OO »i »-.. *-i »Q 9i {>:sQo><^oooo&:^*^'o

X9pu[ y}pv9JS-jyBJ3H ^'^^°Ot^'^ CO Oi ^ CO «^ »<5 Oi ^ C
Ql ^ Oi Co GO ^ OS OQ Oi Qo 00 00 00 OO «

^^ *M •-I

29 S- 2?

*Ci 05 eo O
xapui mSpH aosjY Co ^ ^oi oi ^ If:; ^ -^oi oo6^cd9^^-^ ^ocJo^

OO 00 00 ?^ t^ 00 OO Co OO e^ CO t^ OO QO 00 OO oooooooo

JCO^^ ^OsCiCOCO*^?- ~-^»^ O^ CO ^-« t^ 05
O&l -st-COO^

xspuj jmuvjj OO^H>-S ©4^©J^&5&tl
^ GfS Co 05 ^ ©^ -<»-oo OO eo

OOOOOOOO COQoQocoOOOO OO OO OO OO 00 CO OO 00 OO o6

iqSiaq BraSajg-nOTS^a:

iO-«t<C^C^CD00(MC^r^00
cccoeoMtNCSTjiTjifoco

•vn^o

•varscvm I'eidi'ei •niBia
id lo* »o id

(tnnniTXBni

PB BjiaqBiS) •tnixBra

joua^sod-ojo^uB 'niBia;

00 »o t^eo«co
r^ t^ t^ r-^ 00 r^

OOOIOCS
t^t~;odt>;

o o o



CATALOG OF HUMAN CRANIA—HRDLICKA 35

»0 COT3

cor-.* £
fc i^ o o
06 tot^'t-^

00 O 00 w
Ice CD C4 .—*

'^J^

l^-'CO -. -H ^

coo CC t-* t-* o c
iTf 00»O -^ CD
|^*'CO.-l f-l 1-1

«^ -<^cc^ *^t^ Cj

O5 Oi ^ Oi Cc •Cj
00 00 Qa 00 ic 00

^ ?? '^ ^

QO OOCO CO Co OiOi ccooooooOi
CO ^o »-^ 10

%J 0^ *C> ^ Cl Q5
OCOQQo 00 OC 00

»0 OOOO 00 *C> *<5'to Ot^tiOO»Q

00 CCOO QO °o OOOi Qooooot^oo
erJoocJ

to -^oj o o:s »o

«o to to to to*
00 00 00 OOOO bo Soc 00 QO 00 06 00 0600

00 --fO ^^

O O £i *-' *^

cor^ CO

coco -<j5
000 r>- C^ cOCi * lO *0 0_;

< f-t ,-1 ^ r-« r^

•"^^ 1—1 i-H

Tt< 00 lO -"f CO^—'CO i-l 1-1 .-H

ncc toco r*
H o r^ CD 06
^CDt-r-. —

(

I O o
O g CI

; atig c

i ^ iC 10 o »o 00
»o -^coco -^

^t)

1^

o ;

I00<0 -«}' c^ o
^ CO Tfl ^ CO r^

ec CO CO CO CO CO

to e^ 00

1-, a o . a

"-!''• , -<T' ^i_t (.^ r>" -^T i^* '::-• tc 3c c Tf* ec

CD t^ c> CM-y pc^oo ^r^r^ c^^ jc, 00 CO to
CO -^ Mt^G3Oc^cD-^-<l<t^C0D*JCOC^«C)

CO CO CO CO CO



36 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

O
I

o
<
I—

(

o

Q

w

<sj

•—I

Q
O

^- «o »o ^^ --^ ^ fr^ a>i o< ^* G^ ' 3c -^^o to ©:>*-< o* 00 ^^*-- *^ *^ r* 2S ^ S
X9PUI

I

•^O QOaO*-t*Oto»^CoOOiO"*-r OOiCO'^OO "^^^ *! Qi h* *s. Co ''-^ OO

CO 05 ^^'^ «^ *-- ^ »,
t^oooo<^t^cooo^*Qooo^^co

r--.:)or^ ' "-«^?i?>5^='ir?"9>::^l; > «0 »0 O Oi ©»
.oooooot^Qoooooooi^e^oocot^oo

•rarrein qiSuai
-qDjy aBiooAiv J^ddQ

xapu/ ;o«>/sr

*ait

oo --^ CO ^ '--^•^aa -^ooO f^o o O "^C* oi -
-<t-©^ Co CO to O ^t^OO »Q ^- Oi to ^-5 *-T^-5-^oo lO to to to oo cooio to -^foo

t

*-I coo^*c>cjiws^<50 --ro -^°o o I o **> i^ Ci 90 ^ r""^*^^^•t'^'o •^^*-^T-'*-^r

c4 <m' c^ c4 w c4 ci c4 c4 c4 csi csi I n c^ ci cs w cm' c^ ci c^i oi c^ c4 ci ci ci ci

;q3i9H—9S0X

;/?; 'jjptt/ ?i>;?QJO

pl6tA *x9pui ptxqiQ

QOOSQO'30 iQOOO^OO
- , -. 3l Os , ^ . -Pvj 0> 3i 05 --^Cd "t'O O ?^' f^* --i

f^ O} "O
*<^toO

loooooi

00 05 =0

. QO CO »0 ?^ O C>^^_
'CO t^ _ , . ,
• 00 CO oc 00 30 >5 00

to -^TQ* *c -^t^ -^ *^ i^- »o Oi O O <^i "^^^ o

osOio6oo^cio6ai^^oio6^Gct^

1^ tCo *5 »o 00 < "^t^ ^o•-H^oc'oto*^^>.^^*'i^*ci>.*^

S5 15 15 fc^ fe ' ^ ::5"^!::?"^' ^-'?* tr 9^' ^' ^ ?i ^

5jarq^praJa—sjiqJO
i

"^

O) 00 Oi < Oi O O Ui

COOOeOCO I CO TjJ "tji CO

OOCJCSC^JCO-^—'^O-^CCCJ

^q2ia *q:>pT3aja—s^l^^-^O

^000 'i-hOOOO^O—< '-hOON^^OS-^WI'OOOOCCOJCONW GOOSO

cocc^' I^'cQ^''^'^''«**Tf'Tp I'^jJcOTr-^'^cOTr'^*^'"^cOTr*i^-^-^-^'^ rococo

I 00

5jai '^qs^H—sjiqjo !
" cococc?o icofiocoro cocococo'cocowcocoeoccco

I 00
I to »o »o J if3 IC 10 *C

COCOCO ICOMCOCOWCO'COCO 'COCOMCOCCCOCOCOCOCOCOCOCOCOCOCOCO cccoco

• OOwCJ'-'3»000
i^cooooccocioc

-*u-^ooooooooo»owr»o»o
O rf' -^ —^ CO -^ 10 -^ oc *C OS 06 CO «: CD o

ai^av JB109AIV S SSS ISSfi^S^oS ;aS55o«;ii5^«BKK«5i

8!3av lBiOEj[

aoisBN;-noiseg;

•^j iBsBnqns-aois«a

JJ ioioaAiv-noisBg

r.-coocc^t^«o '®wt-: .c0(:ot^t^cD5Ot^cccoot^

OONO

00 CM—.M I la t~ CM 00 •«" CO » -H iccMoooocoooooomt^ooeoocooo oco

oi ciojai loJoooJocoJoooooJ looJcioicsoicJodoioooiccoioOQdoio ecoi

»-< I-^ TJ< CO i-^>OCM^":CCOOO — 0000—i^C>505 1~3D»0C>CC'HON
'doiooocsio I—'ddcdo^oicoiocidcioo-j

Vooixq/
isddn 'lapw/ topM

VO Ci f50 ?^ -^i ^ 50

-

1 <^Oi 05 00^*^^*3?!^ Co

ptot
VOOIXB/

(0) -niixtini

4^:5 ui U3 -<^vo ^'^ ^ '^^ •<i»« i*ci^ " ^^

00 00 <ri 1 QO "^ ^

i50'o«5

i»0 00C5OC0»C^'— o—'^Moooysc^>c30oooa)<»aocMc<3 — :o't^oo'5C!£;

SS5Tt'«c^OTrCMrj-«t^ccr~-t^r~c<ii-C2gg- CO * CO ^



CATALOG OF HUMAN CRANIA—HRDLICKA 37

>-l0^co>-«»^^0^>-©<^-<tl --*-0 oo ^ e:: 'C; O =i;

»-4 ©^ Cft t^ CO -'TO »jS od oi o cc CO 06 "Esi -^06 cj ^4

00 "^ »0 -^-^cr- {^ 00
Oi o ^ O O i'- --^Oi

odos'-^ojosoit^C^'^^cicisQo "^O^' ---^ "^ O b-^ ^
-<f*<Hi3 -s^-^j-o- -^i<i -<t-U; ^^-^1-5 -^iQ -^»i;, --.T--T

c^ CM c^ c^ ci cj w CM c-i (m' c^ c^ c^ cj c^ CM c^ d c4

01W00CMCM0lCii-<TrC0O'-"O'-*Tt<f-HCIC-l'O
^»o^»o»oiC'Tricw3»o»oiOTj<idio»c»o»dio

•o ^ ^ O Qc Ci *^»o c:^ <3^ '

O t^O O ^O ^ 'O ^^O --TO •
?^ ^i ^^^ <yj

S* 2? ::r ^ ?> ^ ^'^ ^ '-.*-- po ci t- -^ ^^"f; <:: qooOsctocisOiO'. QcOiCcOiOiOiOiCcOiaiOocr.

* ©4 ^^o <:b';:^e}<^'-005^cfi
<t Wi ^-'v:; Ci

'

3C<,uiO'^0«^'<Jt-

e^OiOOOCjCOOlCCCISCCCjOOOOOOQOOOOi

OC001C:O*Ht^O0CC00>«C'O000>CC»-l^O

i»OiOoOOlC4 00'—0^'-tOO<-'Qn»-lOCO
• 03 O*^ . CC CO -^ CO Tf CO -^ ^t' CO -^ CO -^ rji '"flf

C?CO»Oai(XOO»OiO<C>iO»OTftOt^COCOCiCOcD
CO coco CO CO CO CC coco CO CO CO CO CO CO CO CO CC CO

<cotcoor^»OTr?Dco»cico*ooocou:3C5
5cocO'«i»rj5cococ6cocococococococ6co

OO»0O»OwO^OOOL'7«OU0O
*c i^ GC oi ci 1"^ i-^ 1-^ JO o oi r^ CO CD r-^

0«0»COOOOOOO»0«OGO»0
o^oc»o-^citcoocDooc4co-^co
t»-cDCOCOcD^cot-^<0<OcO^?CCDI>-

^OOeOtNClOOt^OcCCOiO-^QO
ooicfoiooJooocr'oicioioci

Oa000<£>0000OiM'X)O«C"Jr-^tC<N
ciocccccodi-^c3scJaic>cc3:o6oico

^"oo&ocooioooc-^^cr-r-ioico
oooiooaooocSooioocJoi

S --^ "^ C^"^

3 r- - CO t-

SCO CM «CM

'CM »-l

I OS ^,_^r^ 00 CO CO

I C^ S " Oi oc ^

1-. >-, »Q o "to Ci ^* O'-H^0CtN.*^Q0'O

06 *<i-«^ o:J 00 »-^ 1-^ QJ ci od ^oi q6 S'i 0:5 ^^ Co•^IQ 10 "^ »<3 Co ^ ^ **:) "^^Q "-^•^T*^ '^ -^"^

G!i C3i ^ O "^ CO ^^05 -^ ei} >-, »^ »H -^

»0 »<i C3 Q^ ©i "Q J^ ««> -^O O 50 C?3 OQoooooaiai<3iccoooooooiOot^Ci 00 c»

"^CCCOi-IOiOO'-'IVCM'<r't^OOCMC:5cOC<CM

^cO'^-ttcO'^'^'^^*deO'^tO'rt5iOTjJio o . . . .

»C 00 * C>*; W5

rjoor-^ coCMoot^»o*rcDCMt^-rj<cooeO'<s^to .b— o3 C.y
t?CiOO<-i>-<'«f"<»<^CMC?>iOlO*<a»OOOOCOCMCM S c3 s-'l^ x;ti^OOOOCOt^CDI—OiCJCOcCt— t^C-lCOGOCDI--CJ cl*^ ^ 9 S:^ClC»cococo*CM^-c^l:0'*'fr^-cocM;oco^^ oC>Il!iZ
£:- t^ i^ CO l^ CO 1^ t^ CO l^ 5:0 t— t^ oD CO I^ CO CO CO JT'cl ^H 5? 5?c^cocOf-«cococoeocococococofocococococo c/3tr''^<i<-i

V



38 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94

(q) jqapH
•^ CC '^ lO l-'3 N *.H

tC r-^ t^ (C t^ 00 »>•

^ ^ C4 f-J -^ (N ^ <N (N

(poqioin s,B3i5tipjn)
•0 '0 ui j^i^^ioBdBO

ocoococoo t^t^oooot^t^oco occr^
CC Oi I^ lO CO »0 ''Xccc»^ot^r-.oo r^coo oooa o o r^co coo

0[npojv l^jasJO
iO'iTCOtJ'UDiO "TfTj^'-rrj-'ViO-^rJ'iO^ Tf<-*0

•vrcoC^^^Q^ oi Co 30 ^- cri Oi "^ ^* "to oo

x^puf y)pv^is:-7ySpH
•-^co 0& Oi oo Qo
*j(—^cc Oi Oi a& ^OiO CO --^ oi ci o* oi 'n^

iQ^ Oi 'O'-.

CaOOC&CoOOQO Ob CO CQ OO O:* OO C5 C& OS Oi Ooaoco CO Oi CO

>-, *^ ?c> *^^* ©* CO

ooo6?6 cScJOi *^ OS CO <i ^ *^ cJ
Cb Co OO Ca^ O) Gb

<

w

CO
o
l-H

o

Q

w
<3
I—

I

Q
O

j?pu/ ?V^p//ltti>a/V
CC t-- OC ^-. GO Co Co 00 Co OQ OO CC 00 Cc Co QO b>. Co CO Co OO Co Co Go Co OO CO oo oo

CO '-^O CO t^ »ooO OO ><1 -^ Co &5 CO

eo eo "-^ ^ f^ CO «3

^Ce^Cooce^ GO^'--.^Ci»<;&:;'

X9puj ivmvij
^:^^o '^ Co <to CO O'i -^t-. CO ^ "-^ "to t^ o ©^ o *-i o^ ^ "^ '—

.

coc«*-« ^^^-o Ui ^ CO lai *-. CO 9*

00«i<^«'*«i ^- ^tcl >^ ><s »c> CO CO b- t-* ^^ ^-t^oo
*0 CO t^ CHS CO t^ QO

Oo od oc ci csj oi cj
^OOCOCOCCCO CCOOOOOCOOCOGOCCCOOO COCOOO OQOOCO OOQOQOQOOOCOCO

;q3i9q ^raSajg-aois^a

•uipEBin iBja;B[ "aiBicE

O ^ '^ O OCO CO -^co^o ooc^o t-oooooooso
rt* -«jl lO T^ Co' Tjl »d

{umtnixein
PB B[pqq3) -caix^ni

ClOt— COd^ QCI>-O»OOC0I^C0C^Q0 G C^ Oi *OCl 00

CD O CO COO CD CO

e|
.£fo5

oSog
p. a 5'3

lO »OC^ lO-* »C OOO»0k^ 00 O O lOO*^ O O O-t* OIOO
^ IM CS C^l -^ C^ C^ CO IC »0 cc r^ (N ^O CO «M (N (N "3 CO CO « CO C^ »0

t3 Wij

a
- --- O O M

rt C3

t*,^"^ oooooooo
gji-H fc^ 'o T? "O 'O 'CO t3 'O

.pas

n -

3^ -r -S 'T .id B
S^i'-.S" c3.a

-1^ o o o o o
~»i'0T3'a'0'0

CO -^cs cs ooo • W3 O) CD (O ^H Ci M C» O CO 00 05 "3
'^*6—'OOC^O) t^woO^O-^iOCOOD*^ <NC^CO ^cc»o
cct^c^t>»c^a5 »ooooot^i^r^t^OGQ3> c^(Mco <nc""

00 CO CO c^ c^ t- t-
.-- lO -* N O »0 .-H

. to o ocaC^ COCOOO "

- 1^ t^ t^O t-- t

' CO c5(N t^r^c
-oo C>J l^C

CO CO CO CO CO r^
COCOCOCOCOCO CO f-i CO CO CO CO CO CO CO CO COCOCO COCOCO CO CO CO CO CO CO CO



CATALOG OF HUMAN CRANIA—HRDLICKA 39

00 ... .

QO kO iO

CO CO Oi

oo Oi Co

, Ci ^ ^ CO

03 t^ t^»0

OS Oi Oi Oi

CO CO (M CO CO
coc^ ^ ^ ,-H

»o -^ »o -^

CO OS CO 00

o "

55

^^ ti •- ^

CC r^ r-l r-1 ,-H

CO Tji cd W5 od
CO lO T-1 .-I rH

CO—lCO(N t-

a; ^ .til J2 =^D
^ 5>

CO QO r- ^

CO CO CO CO

OJ I o c3 o3

-qoay iBioaAiy ioddn.

tnixBin q}3n97
-qojy JBioaAiv Jaddfj

u^ ^o er^t

Oi*lCO
00*0 ^

CO »0 lO

OCJlOCO ~*

lapu/ ?oso^ Co *., f^ *.HOi

-xBin qipsajg;—9so|\i

3q3i8H—9S0JSI lO »C »0 -^ TJ1

ij3l 'z3pui ptiqio
00 OS O 'Ji Oi

^V^.u 'xapuj Piiq^o cc cc Oi Oi Co

}J3I 'q^pBGJo;—s^iqio

jq3u 'qipBOJa—s^iqjo

%m '^qgpH—s^iqjo

^q3u '?qSi8H—sjiqjo

CO »o O *o O
CO CO CO CO CO

Tj< "^ lO O O
CO CO CO CO CO

aiSny Jt![08Aiv

coo
oi CO cs

3[sav [BiOBj;

1 »0 lO o
CO CO CO

OOt^ OO 00

noisBiSl-noisBa; csoioioioj

TJ* o coooo
•!)J IBSBaqng-noiseg; I o6ai<xaia6

i

CI CK o

VoOIXq/
i?ddn *xdpui ]vtovj

Wx«/

(0) "rapcBui 00 %o

co'co

eo f^ ^ -^TO cc ti *-. CO

oj -<i-t^ 'xfo >-^ o6 Oi -^

OO'^0:tJ<'«*<C0C0CC

O »-i O -^ t- ^ Oi "^Ci
cc CO -^ u;* <ti -<fCC CO *-i

^-CJi^O'^c'to

Go ^J^ ^ O 00 ^».

'CO GO

iQOOi

Oi -^TOi ^ci ^ ?^ &:i *-.

CiOCOiOOOOCOOOOi

r^cO-^COCO-^ 'TP'CO

CC '«t" CO CO ^ "^ ^ CO

lO lO »o »o lO
t^ iC Tj' CO CN lO

CO CO CO CO CO CO

lO lO wo »0

ooooooooo
T}^t^T-Hioioco(Ntf5o6

CO CD CO CO CO CO t^ CO CO

»o»ococoo—iC^COO
00)030)00000

^cO'<**'^oor^*oo
oocdoooociciicoooci

O*0t>-C0<NC^Ci0iTP
ciosoiciooosOiO

"^•~-^co "to c;^ >-, Ob CO OS

^ 'O 90 *Q -<f-vi-<fCO^

QO ^i CO CO Oi -^CO OQ *0o o: f-- -^f^. o-iO >-^ »o ,

CO C3i oi QJ «^" Od Q;' 0:3 Oi 5
oo 00 oo o:, 00 '^ Co Oi 00 ^

CD OJ t^ CO ^ CO CO N -^

CO C^ CO C^i CO CO W CO CO a

COTj^OlC^QOOtO*^ t^400iC0C0<-HO
*t»io—•coc^osr^i—too—'»O"^»ococ30
cor^cNr^c^co^oOGOt^i^i^r^ccoo
CO-^t'.-^t^COC^COC^GO-^t"-"^COC^
cCt^cOt'-.cOO'-Ccit-l'.t^t^t^cct^
cococococococo—tcOCOCOCOCOCOCO



40 PROCEEDINGS OF THE NATIONAL MUSEUM

O
m

o
<
I—

I

O

CQ

w

o

-qojy iB108Aiv jadcln.

»><*

•tnixBin mSnaq
—qoiV J8103AIV Jaddfi

xspui JOSVJ^

•tnt

-XBui qjpBaag—osoK

?q3!9H—sso^i

}f3t 'ispui injiqjo

»-• I .>0»3

i »-. <0 03 «0 -. «0 -^05 t~ X5 ~. 00 ClO
i i<' »<^* 00 v' o:s ^ 00 "^f^ CJ ®i *-< ^ *^

w . . . .

(N . . . .

^--to >o <»• to

CO 1 . . .
^-' iO0^-<»

^00-3"OO
CO ... .

, t^ CO »- QC «^ *-. -^OO 03 "5

iodb.I^TododoDo6oit>Io
iCJiOiOOOCCOOOOOOOOSCs

)(/"?•« 'a»pM/ ITOliqJtO

5J3I 'qipEdjg—sjiqio

}qSu 'qipeaja—s?iqJO

}J3I 'jq3i8H—s^iqJO

?q3u '^qSpH—siiqJO

< t^ C> l^ ^^*^ Oi O QO O *-^

i©:J«Ci'u%ccoo^-^05tooo
lOiOiOOCCQOQOCiOOOiOO

OOOfNt^OClOiOat^OO

t >o »o to »o ko m »o »c:
iao-.C'>»<iMiccOTr'C«co

iCCCCCOMCCCCCOCCCCCO

• cccocccccccoccwcoco

rOiOOM

CO 00 00 to ^
IN ... .

o; 00 OS "^o CO

C3CCCO 1T1<'*»

9l3ny JB[03AIV

OlSny IBIOBJ

noiSB^j-uoiseg

t.'5 0»OtCtOICOOOO*0
CO o CO "' c<5 o c^ ^6 o c^i CO

Ct-OtOOtOOOtO»C»00
odcicoococc—^-^cooioo
«0C0O<D:0?Dl^CDC0w«0

CO to »o cs o
(M . . . .

5 h..tO C^O>

icococcc^oocotooico»oos'o^H^t>«oooeo^
'CS05050S0S0iC00S0i05060JOCi05030505O

•}<I iBSenqng-uoisea

.ooooc^co-^oocto-rcccoc. w
io6oco6o6o6ooo6ocodo6i^coocod

•jj jBtooAiv-noiSBg !o 00

.lOCOOTj^C^OO-^OQC^tO
'OiOiOOJOOioiOiOlOOS

iCOOO 05

VoOlXq/
ijcfcin 'xipui iDpvjj

\00lXe/

(0) •niixBin

onBrao3^2{a •mBia:

I ^ CO I O Oi Oo -<T-QC ^ i

t *Q to ' "^'O 'o »<; t^ t<5 ^^ -co

.000
'toQO

it^O 'CO
I 05 OO I cc Oi

• O"**^t0CCC0CC-*-^C0
I ^ CO CO Ci CO CO CO' CO CO CO

J (M O CO 0C> O^
^ C^ M -* -

'*
:>CM c^

J . . . .

"•t-cnooo

r-C<<tO OOO
CO ... .

-.^t.0 00 r- 05

r^ »-t

.•^MO nMCOiOO
5cOCO«M

oit^r-cot^r^-^c^i

ooc2cog!2;t~t--gcgocr^j5e3
00 CO

S K K S S t^ CO i^ cj
?i CO CO ^ r^ CO CD

CO CO '

scocoeococococococococococtcocococococo

O ' O C3 g
o ce js



CATALOG OF HUMAN CRANIA—HRDLICKA 41

(q) ^qspH
CC' W 00 CD !>•

lO lO lO o ^
oic^o»cO'-*coc^ica>0'^»ot'-05
iOidO":>cOcD:dcDCDiOCOcdcO:DO

(B) iqSpH
nois«js[-no;u3j\[

1-1 kO t^oooso
OS 05 oooiooo

ooo
rt Oi-l

•0 '0 ni '^ipBd'BO

8[npoj^ IBinBJO

00 ^ '^ ^
CO r)^ ^ CO

cccoot^cooooeo^-o roo

?^ -H ^ ^ QO -~*'*^ -^ -^ Oi O SO '«?-• '-I

t^ --. OS (:o '-H GO "3^ ^^cc 00

Z}pui yjpTysjff-jyBpn QOOiOOt^OOOOOSOSGOOO

X3pui mBpH «»ajV

00 CiOi *-,
IC3 O^ Ci »0 (^J OO '^f'^-M Oi
QOOOt^O^'J:s'«5CiOCO
~ -<f-~ CO O <^} f^ SO o; o
QO0O=Ot^00^°00Ot^O0

xspui imumj 0605

^?^f>jCT3^-.co»^»fs<:ct^»cc3o»^©?^
t^ ^ Co --. t^ -^^<f 00 Co «5 ^ &t 00 o --

csj CO ^c?5 Co »c ci o <^ ^co ^'^3 Oi
C^OOOOOOOOOiOOOiOOOiOOOjOOGOOO

jqSiaq Bmgoja-noiSBa

T)<ooocq ^J^t^OO'-HCOOOOOOOOt^
<NCOcic^(M'c^COC^C^'c<l

•uiix'Bni iBjajBi 'raBiQ 3 CO CO

OO-^COC'JOO'*—<o=ooo
TJiT}iTj-COCO^^^»OT)irT<'^-t'T}*^

CO00(M

CO Tt* --l^

(tnnraixTiin

pB Bii^qBi^) •raixBin

aou9}socI-oJ0}UB •uiBia

00 CD t OS O i-HC403C<000»OOi-*COCDOCO'JOOOCO

8n cttn

'.S'ca

an

10 to CO CD CO 00 r

iiJJ< ^<1

IMS
3 O

^i^^.-i
00000000

Oi-H WOtJi
t^ Oi 05 t-- O
-^ (M C^ -^ CO
t- r— r- r-
CO CO CC CO CO

J •'J^ 10 CO CO -rt*

10 1-H

COC^J

coco
t^ CD f- CO

b-b :o+ '.'hBo* 2:$
OOCOiO-—^t^ClOO '^i

^cs^c^cO'-Hior::;
oc^OiCicoo:!--'^
cor~-c^c^coc^'^ c3
CO CO t^ r^- <o I-- i^

(M CO

CO CO coco CO « CO CO CO CO CO



42 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

•miXBin qipTOJg

—qojy JBioaAiv joddQ

xspuj ivgv^ wi «5 . *-h" to tv^ ci od Co ws «o' ui o ?^' o ^ «»i t^' o^ od 00

o
02
H
w
o
w
t^
o
Q
<;

<j

o

w
o
m
O
<

O

t—

(

I—

I

Q
O

•ttn

-XBm q^peajg—9S0N

w»-HOGOoooooooc^oc^o--HCO'^coi-<i-H'^r

!)q§i9H—asojsi

«/5; *x?pw7 ;o;i(?JO

O^oO*^"^*: C005 OO *^ O O
»<5 *-* I C) >-^ ^<^*-^ ^OiO^ooo^^ooO^ca

lO^- ^?^ oo c Ci *i -«*<*» ?^ o Oi t

OD Oi I C) OS Oi Oi QO C^ Oi oS O O OiOO 00 o oo "^

yyOu 'x9pui fojiqio

f^ Q) <3i X' ^-. Oi -^«<S
S ^ 90 -^^ CO »0 CO ^

Oi Ci frOS Oi Oi Ci 00 OG 00 05 00 CO

;j8l 'qiPBOJa—s^iqjo CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO

;q3u 'q^psaia—s^jqjo CO CO CO CO

iO»0 I W3 l> t^ b* t* OS CO OOO
CO CO ' CO CO CO CO CO CO CO • CO ^

%l^\ '^qSiOH—s^iqiO
CO (N

coco

CCCOr-ICOO'-lCO'^SC^DCOCSC^t^COCO

COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO

%^%u 'jq3i9H—s^iqJO

»0 lO
coo

cocccococccocccococo

aiSnv JB[08Aiv

o »o «ti »o

(TJ O^ C^ O
icoo*co»oooooo*o

9i3nv I^iOB^

oooo
t^t^<ccowt^t^t^t^o;csc

no!SBN:-nois«a 00 00 00 00

iOOO>Ot^tOOC^O(NtO'*CS
odoJoJodododoJooooJoioi

•?j iBSBaqns-noisBg ^-^ oo' oo' oo" t>^ 00 oo" t^ ci OO' 00 00

'U jG[oaA[y-no!SGg
»0 CO cc»o

00 t^ 00 00 ooosoJodooodcsodoosoJoi

^^ VoOTXqJ
i9ddn *x9puj 2^PM

00 »cj >-^ «5 ^ 'Q O; OO f>0 ^-i t^ O -^"O -^C 00

^- *— 00 ?^ "^o •^'-^ ^
^*»d ^ '^'Q ICi Ui iQ ^O

>J3 QO OC O; c^ Co Oi ^*
oo »^ ^ oc t^ t^ -^O -s^

^Q *^*<5 »0 ^ "^ *0 ^Ql "^

VooiXB/

_ 05 0> ©^ Oi X5 *-,

c> *<^^C)Qo^ coOi

oi So *o oj oo >-^ O
b- 00 QO *r^ CO Qo oS

(0) 'tnixBTH f-H lO QO

OOO
OOli—ic:--<OSOOOiO
00^*O^d^^(N c4r-H^(Nc4c^(N<NCO

c^j ic o tc lOO •-' C^ CO Tt<
r- ci 03 1^ o

'b'b 'bc.oo
coiO'^^ccocO'^or^QOcoic'r-ir^OioocO'^co
CD«O'-H00CD-—•CO'-tOOCC'O*.—iC^iCOi-HiOOO'—'CD

^C^5j^CO'rt<COC^-^COC^CO'*Tf<CO
t^r-r-.l^cot--cor^t>-cor>.cDr-i--coiijr'-r^<:cii--
CO cocccococococococOcocococococococococo

CO CS ^ »:}< "^ CO



CATALOG OF HUMAN CRANIA—HRDLICKA 43

t—

I

M
o

l-H o H

Q

Q
O

Ph

(q) iqSwH
uo[s«N-"?<I -loeAiv



44 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

z



CATALOG OF HUMAN CRANIA HRDLICKA 45

xapuj
—ipjiy xviodajv i9iid[i



46 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.04

(q) iq3i9H OOGOOOOOI^OOQOOOt^t^t^t^OO

(«) ^q3i0H POCO e4c6cAc6c6

i 03

(poqiams.B^^iIP-iH)
D '0 nj ^^toBde3

ainpoj^ PBiaBJO

r- CO CO O t— r^ o CO t^ o t^ :c o t^ oco

»^»5 '^-*^ •^»dO t^ooo

X9PUI VJPV9SQ-7i(0tdH

00 C) «0 *^00 ^ M5 d o -^ GO *-. *o *-. ^^o^ -<f^- ^ CO «^ oo 00 -^ eo

japu/ iy0i9H tiv3r{ o^ooosQoooai05ai^*OiOo
^ t^ ?0 *^*-*^ Oi?V5l^C0O0000'O
oooooooooooaoooooooooaoooooo

«oc5 o»<s
»C>^ 00 t^CO 00 QQCO

^^ Of^ «^ oo oo -<t-^- oo to ^ *-h '-. *-* b- ^t© -^ -. »o ©^ »i ^*o ?^ to
•a* *^»o to-^-^>-^»-^^^o:>t^c>oCi "^t^ oo 05 cs --. *^

X9pui munio o <5* a:) <*> -<^^ »o»o*o»ototototototototot^?^
^^^-^:t>-t-^^t>-^-^-^^^*^-.^>-^^^^^^i^.^^^^^-^^^*^-

?>- t^t^ 1^00
t^b* t^t^

jqSjaq eni38ia-uoiscg
^-^'rj^'cocO'^TrTrcc'^co

iOOi»OCOOOC^QO'^'<**MC^COOC^
I ^' CO COCOCC^'tJ^CC^'^'^^^CO

•raixeni \vi9ye.\ •niBia
CO CO CC CO CO CO "^ CO CO ^ CO CO CO ^COCOM**^CO^^^^*CO^ CO CO ^ CO "^ ^

(mnnnx^ra
pB Bipq^iS) •tnixBui

lOt-HOSCJC^iOOmOCOOOOCO^^t^COiCi'^t^COCO'^COf-Ht^'*
o>o6c»oot»o6o6t-^o6o>ooo6c«oicct~^o6a3t^o6ooQCoct-^oct~^t--;

^ <o CO as

00 1^ oct^

a oi-^S, ea c3

a-o
o»ooooi-o-^ioo«^^oo>o»ninoiou5o^5i»ooooio o 00 00^ ?D »0 CD »0 T)« C^ %n CO ^ ^ »0 CO 10 10 -^f -^i* Tf CO l« l<^ CO CO C^ Tj* *}< t}« »0 lo o5 ^

'0000000000000000000000000
'O'O X3 '3 13 'C 'O '^ 'O 'O "^ '^ 'O 'O '^ 'U '^ 'O XJ "O t3 "^ "^ T3 T3 •

:^ o

H tD_a

_;'7 oooooooooooooooooooooooood
^M

; 1 ; ; ; ; ; 1 ; ; 1 ; ; ;
',

; ; i I ; ; ; ; ; ; ;

:2SfS2?3gS5 »OCOcOOOOCOCOb*<-HlO<»C^C«-^r^OO(MCO^
WO00<0<NO^t0CCCDC^C
t-coo5cDr^Tt'-<*''rrcorj»r^c _

CD O I - CO to t' I - t- ^o t- O r-- r

_3,-H — OOCOOO^(NO^C^OC^1t^COC0CDCC^C>^^^^<CC0^1
r— cocC'^c^Tj«cofO"^cccO"«rr-
• — '~ " • " — CO r- CO CO t^ Xi

ICOCOCOCOCOCOCOCOCQCOCOCOCOCOCOCOCOCOCOO

o ' 2^

t^ CO
CO C*3 CO CO



CATALOG OF HUMAN CRANIA—HRDLICKA 47

CO C5 O CC CC CO CC CO T-. CC o
CO CC iO o
O— -^-H

O O ^ ^ O -"^^
Oi Oi iSi V-, t>- t-, Q^

Oi 0& O C6 O Cl Oi Oi C> oo C5 05

Co ^ «^ <to oa Oi Co ©^ Oi
00 CC Oi Qo OC 00 00 CQOO

0:3 t^Ci

-«^co Oi 05 <ii Co Co 00
*<r CO Qo 00 00 *to Coco

Oi Oi Oi O5 O O C) C) >-i *-i Q^
t^ i>- 1^ is- 00 00 OQQO oocooo 0000

O 1-* *0 -^ CD (N

CO r- a> CO '''3 cc

^ Tt* CO ^ CO ^
<-- O "M t^

00 (N -^ CO' -^

O CM Ci

^ CO .-H r-. ,-H

O c3



48 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

.s

HI
o
O

J

o
I—

I

:?;

o
M

I

O
<:

oo
I—

I

w
(—1

Q
O

—yoiy xviodaiv J9ddj2

•oitxHUi qjSaaq

xspuj ?Z?ffO/^

-XBta q^peajg—oso]sj

^q3pH—^soM

?/a2 'i9pni iviiqiQ

^tfOu ^xdpuj iD^iqiQ

:i;o{ 'q^p^aja—S5iqj0

^qSu *qjpB3Ja—s^iqjo

:ji3I *5q§!3H—s^iqjQ

:jqSu ':}q3T8H—s^^iqiO

0l§uv iGlOOAIV

9l2av I^P^J

aoTSB^-uoTSBg;

'M l^SBaqng-noisBg

"X^ jB[oaA|Y-uoisi3a

VoOlXq/
ji9ddn *x9pvi mov^

IDIOI

\00IX«/

(0) 'mpcBin

«0 t-^ CD CD

CON r^-^

OCD »d »o

05 ©^ to Oi ^

Go OO 00 00 00
o Co" ^o »o lo ^o t^;o Qs rr t^ 5^ if^ ^pi »<;

Q*

coi^Qot^oo^-i^ooe-*ooiN.i^osoot^e>-t^oo

t^CCt^COQOCiC^C^OS»COOOC^C^t^OOCDiC
CDI^CCt^CDCDt^t^cDCDt^CDCDt^COCDCCr^

Tj<tDI^»CaOM«DOO»OrO'tf'C*3t^OOO^OO

*5d>-HOi<?o'^'-* Oii-..cot>-o lO;'^ <to*-^c:5<o
lQ©0'--i»Ct^&iU5C>*C^

.cciooo:^
000<:oe5Q^or)9:,'3it^us^QO^C>Q^

"-.toCO-^iCo^OsO^t^OiOiCo 05—0 "<^o to --^t- t--lC.-^C5C5toOO^

Tr»o»ocoiO'^t-^-^coi:Doco*o i^-TrcDeooo»0'Tj«t^«D'^»ooicD»o»ooo

c4 c4 cvi c4 N c4 ci w* ci ci c4 e4 c^ w* c4 ci

t^ lo ^©*

•^^toocasGo
Oi OiOOOOi

^ to -hOsoq
^ ^ uia to -^

O ^ ^(N05

CO CO ^ CO CO

OO .Oio^^
CO lOoOiCi

•^C5 I -<^oo o<

O OQ • -^o to *^
0>C0 > OiOi Co C3i

OOMCOO
CO ^ ^ ^

OOO <DOO

COCO CO ro

o T}* »d CO

io>ooo
t^ CD CO CO

Tt^coci'^'^r^cOTt^cO'-ico

i-H*O^OOOOi-io^*0

Tj'Ol'^'^O-^OOOCO
ci 30 Oi ci 0> O C5 Oi ci

oodo rHodcD

lOOO
d CO CD

o»oo
CO coco

Oi CD GO

oici CO

ddcD

eo 05 to oi oi
-vt-iQ iO to OO

to to *o *Q ^

t^ ^?^ o;* to
«3 to to to "s^

q6 o^ »-^ »o oCsO C?5 Oi Oi

O CO O 00 ^ t>- CO

Cri i> to to OO OO ^o to to to *<^to =o

lo to t^Qo -^tooo
lii tea iQ »Q »o ^ *Qt

Oi O t^C^ »00 CO

lOOOCO-—iiOrfCOt^tO^^OOOOCO'^CSCO

tOiQOO?--Q5f^^-Oi •^*^ t^ t^ ^* -^^"O
I e^ -^fcji totoenootot^'^t^tototooo
I O ci to -^ ^-' "<^' ^to oi ^t-'-^^'f^ ?•- to
lOSOiCitoCsOOCJiOiOOOiOldOOOOOO

j^ustooost^t^*-,»^to^^Oi -^^to j^toocOQOiOtototoO^CiCs'-^t^toCi^
»<5 to «^ to "<i-?-^ to<3>i*^©i»^tooooto'c5
oot-oosc;'>::.OiQo03Cs>::oOiO;cicooct-

COC^^^<Nt^i-t35CSOi05C5r^COOO
CO'^"*'«1^COtJ<COCOCOCOCO?6tJ*CO-^

J^rjJ-*jJ'^c6'^COTr'<*<-<3*COCO'<J''^-^

Tpcoooooco^ct^co^oi^t^^ooOTrco
cococococococoeococococococcco

iOCOClOOb-t^wScOcO'^OOt^-^OTtiC^
cococococococococococococococciro

O0000i0»00»000i00i000
ooc^jdod"- coc^dt^Ti^»Hi-^"codocio
iOCDCDiOcD»OiOCOtO^O*CiTriOCO»C»0

^^d•-^(^^oiTJJc5Trcidcco6ddc5oc
CDt^r^r-CDtOCOt--COt"^cDCDI^I^CDCO

CDCO'^C^O'^'^OOCO»-'C^iCOOCiI>-^
dd—i dr-JdcdddddoJdoid

TfcOOtDCDCOOOCOCDC^COCOcDCCM
ci ci d OC O: OS Oi Oi d 00 O: d GO d 00 ci

cON^cDt^cocoos'<**oou:)cco'0 0'^- V
dd^ddddddddddddd

ic OS to -<t-to to ^ *^to to "^to *-« oo to to
GctotoOt^oc^tototot'-to*-ito*-^to
to '^f^ >-. to to '•^*^^>- •^fr-^Q^ ©:* to to "^

OO to --. to to os ^ 1
—

1 *^
e^to©^totoooCi to ito

*-^ *-^ Qj to* to* ^f^ ' o6 -^
OS 05 Oi o:. Oi C5 OO lOo 1 to

CDNOtoXCDWCOt^ 00 t^C: W OOCO O
CO CO -^ '(ji TP TT lO

odtoiooocD—•Cir^tococCQodcccDt^'-'ioccc^c^'^i^ooc'JcD'-'icr^icocco
O'-'OlI^'-CSlOC^CO'-OO.-HOSCC'-H'-^COCOQO'— C^^O'-CSO^t>^--'-^<N'-lr^
C^CDOOCDC^CDCOcCCCCOC^CCOOOOt^cDCDCOOCcCcDCDCDCCcDCOtNcDCOOCDCiCS
CO CO r* CD o

?CN|CC00O0t^cDCDC
r "^ T- vj -J* t-- CS C^J C^ t— C

-t^r^cDt-^cot^t^r^t^c
CSC^C^t-COCO'^C^'^COCO

^i^ ^i_^ (-» (;iJ (-^ !-» l-» 1— ^^/ *-- 14^ r^ I'- i^ 1-- i-fc. s^' »

cococococococococococococorococococ

COtNt
c*3 c^ ^' c^ cj "^ t^ ^T" 1.^ (.N c^ !.>« r^
cDcDr>-cocci-^cor>.t^«^cccDr-

coco-^rt^^c^c^co
I '- »— vi^ s.^ 1 ^ CO CC 1-^ CO t~>.

•" '— "^
cocococococococococo



CATALOG OF HUMAN CRANIA—HRDLICKA 49

i c<j o 06

I (N c4 ci c^ c^

• >-. t- "^ CO ?^

;•-' CO o oi "^
I 00 Oi Oi 00 Ci

I ^ ic5 00 1 ©i

tec CO CO CO CO

' CO CO CO CO CO

I 10 to 00

W50
CD t^

10 10

kCTjioO-^OCOM-^OOt-^
(dcOCD<CCOO:DCDO?d

CCiOCDCO'^C40»CC^«D

Jo r- CJ 10

;;. c^* 5© CD t^

^^to *o iC ^

-^o o 's^ <;:> "^C) >-. Go ^ f^j G-i 1x3

rJ^iOiCifN'^CDOC^h-OCOtOCD
ci ci "m' c<i ci ci ci ci c^ c^ w ci c4

'«rC^C;CNr-<<DMCOt'-i-i-*'iOa>

2^ eo C) *-^ 00 -^ ^ Co O
00 Oi iQ ':o to Go O *^0 O O Oi

--^©j e^ Oi 00 "S-j o 00 O »-d«i ©0
OaCOOOOOOiCiOiCCOCTlOiOi

^ .^Ci©i

^05 -^ 00 O
^^* wi •'J' <D

."toOt^OOs t-- -<*-^q)t-. -*
Q0*--^Q0Q^00GcC5002^t^'5^-^

Oi'-HOQOOOOiOOSOOOJOrH
ccrj^'.^rococo-^cococo-^'^ * oicoco-^

'-HC^OOiOl.-ir-HCOiOiOCOua
'^^^COCO'^'J'^COCO'^^^

t^'^coTrr^o^C'^QCioGOcc
cccococo'cococoeococococo

iOCOCOiOOO^^''^t--iOt-*0000

cococococococorocococofoco

00
<D»0

00
»cod

OOi-HiOCD*C'-^COCO
CO^»0»OiO"^CDiCtO

OOOiCOiCOOO
C> iC 06 cc 06 r-«* O O ci

CDCOCO-^CDC^CDt^T-HTj^O'-HO'-HC^COOOt^tC-^OO

oiooocioaiooooooooooJciooo

^0000 *o

^t^ •* CO "^

^c^ocoo
w"^ CO CO -^

:^i-c

^ ^ to CC CO

^t-- "^ o -^

iQCcOI— M'^COCOCSdC^CD-^OO'^COC^C^aCC^
'ococaociooaJcooJaioixaioociooodcix"^'

lOO
OJ IN

OiOOCJcioiooO

ocoroco'co-^rp'
iCOCStCOCCi—CC^OCOt^

'COco-^-^'^rOTpT^TT

^ci 0:060

J^^ CN C^ t^

00 "^"^

1,1 w-ajcco3
^' Ol TjJ d '-i' GC' tP r-l ,S ^ ^_S .SCOC^j—'00t^C^NO^':D

i—iOt—"CCCOC^r-«CCt^f-^i_,j.—

1

COCOCOCOCtC^'COCOCO'^'*-^'^^^" — " — — ""
5 c3 ir-'

533194—44-

J CO CD t^ I^ t^ )—
,
— 1- "^ "^

coZw



50 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94

(q) ^qstan lO CO t^ t^ 00

noisBM-no:)n3i^ — ^-^ PH.-I

(poqiani s.b^ijhP-'H)
D "0 ni AjioBdBj

-o«ooo oroo oot-

ainpojv IBIUBJO

CO too
—sOXN mo
lO . . . .

^H 00 m **« CO

-^sjxst-oo

ijpuj t/?P°'-'ff-?V''."H

UJCO ^^»--3 >-^ ^*^CO '

c<j a:j ^o6 t^ ^t-^ o6 "^b 03 o ^-!^^
Oii^O Oi Ci Oi Oi Oi OS Oi O OSCsOi

•J
m

o"

I—

I

o
w

Q
12:

J
)—

(

o
o

xapu/ PiGi9H umj^
lO ^ "^S *0 'to -~^>-- ^*"^*-<Q> *>-05*^

lo ^ *--* CO* ws 00 <to t^ *^oo OS CO Co ^
OO CO ^^ oo oo OO QO 'JO oo QO CO Co oo

CO »0 GO

*Q »-C
>-^'

x^puj imuvij
>-^ o ©^ *-< ^ f^ -^-r*-. —^co^co^>-^-^^'-» oo^^
^aooo'^C)Cooot^^oo'-<'J5'ocof^^ coOiO
cj 00 eri oo "<i-c6 co^-^ododoioiojoiQio o*-4^

iqSpq BuiSaja-nois-Ba fo-£PccfC'<j<coeoco^M^cococc

•raixmn iBJa^ei *ni«?a

(N05C^'^t^00OXiO00'^'<**0CiO00'^ 0*03 O 00

»-C X> -H ,-« r-l

(uinuiixBai oocoo»o*ooo*oa5ioc^.-Hcoc^c
od^^GOo6cl6o6os^^^^^^o6cdcl6cxit OS —1 00 CD a>

o 0^ o ;

oJ5ir5ooooo^o»ootDooo"^ *cos>o5oo
lOM o r-H CO 00 o (^ CO ro to c>i CO -^ CO CO c*^ ^h eo CO co co

(M OOOOO "O
(M CO -^ ^ CO

n,000000000000000
'C '0 13 'O *© 'O TS 'O 'O '^ "O "O "O TZJ 13

_;'7 ooooooooooooooo oooodo
N '^ 'O X) "O "O TJ "O "O "O TS 13 "O "O T) "O "O t3t3'0'0'0'0

' 0.2 a>

NOCOcOr-OO'l'-HOTCOCOt^OOos(N04r^a5*roiOcooco—»t^
CO cO"-or^cococor-"*or*'Ot^*o
cocDcoc^ocO'-oco-^r^-^cO'.o*
cococor*cocOcocor^r^t-*cor*-
cocoeocococococococococococo

,r. <co*o '"c^oiooo-^co

t>-CD r*CDt^CDOCD ^cL ^coco eocococofoco CQfcr'-<ss



CATALOG OF HUMAN CRANIA—HRDLICKA 51

—iioxy JVJ09I21V i3ddfi



52 PROCEEDINGS OF THE NATIONAL MUSEUM

<

Q

O
l-H

o

H
«

Q
<i
>A

I—

t

M
I—

I

Q
O

(q) iqSiBH

noiSBK-nojuaj^i

•0 '0 OT 'X}I0T3d8O

appoH iBiuBJO

ijpu; Htp03.t3-}UBPH

xapui PiSpH «03JV

lapa/ iviuvjQ

^qSpq BraSoJa-aOTSBa

•raixcni IBJ35BI •niBia

(ranniixBtn

ps Btiaq^lS) •inixBni

joua^sod-oiejHB 'niBia:

Q, ^ c> "5*

> CO CC O 1^ c

g? ?-^ O ^ O 05 cyi

--^ •«^o <to 00o O 'o
So >Q 00 ©< '-1 05 ^>. ^-

00 00 Oi 00 00 00 00 1^

t^coooo>r^

©:io *-* «^ t- ^*

t^ ?^ t>- is. ts. t^

00 »o

«0©0

oiOiOO^«o«>j5ccocfcc&*>5 «o >-^'-»- 5S22,-. "^c^ o fr^

"-^t- cc ^ •^^^r^ g^ -<rt^ ^ ^ ^ ©^ -^ *o 00 CO <s —i *-i &:i ?o

f-f ^<^^0 »0 "Q "Q '»^

t-t^ t^t^b*t>.b*b»*-b».t-*t^*--^» ^^^^ *N. »s. t* t^ t^ i^ ^.

00 '-C C^ *0 00 -H

cs c-i CO CM c^i :o CO CO ro CO cc CO cc « 03 CO ci fi

CM "^ CO CO '^ o
00 t-^ 06 1"^ 1^ 06

O^OOOCOOOOOOOO-^OkC

3(<^ CO
-l^'l^cOOCOOOOO«0' o o o 5 o5 !-i

C» C^ 00 »o o -^

O CCJ CO ^ QC *-C
Si o

CO OCOC^^C^IOCJ'—tl.'OC^O'O
r— CO 00 00 ^ (£> 00 to r* f '" '"

J c^ 00 00 as CO h» 50 «
hs. o •x; r^ c

i C^ Q0 00 00»0

!c t^ cc i^ — -^ C^— ^ r^f-r--r>.r^r--.t'--i:r-»-^t-^o
coco CO CO CO CO ti CO CO CO CO CO eO CO CO CO CO CO CO coco CO CO c



CATALOG OF HUMAN CRANIA HRDLICKA 53



54 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.9*

(q) WSjeH
nojsoN-'ld 'lOOAiv

t- 1-4 as cs "O ^ c>

t^ t^ (o t^ t>; t-^ t^
C6 COC?N

dai r-^ <d CO

nojsBN-nojnoyi
t-HtO

(poqiera s.e^guPJH)
•0 -0 ni XjpBdBO

^ 1^ cc r^ c^ r^ t^ cc o o t -oooooroo

OpipOJ^ IBJOBJO

o t^ t^ r^ eo 1^ CO
t^ t^ OO 05 »c c^ o
<J* -^ -^ -^ -^ »o o

'COi-i -^i-l

*^ to "^ Oi ^^«o *-^C5 ^^ >Q oo to «o <i >-H "^ to "-i *^o
Oi *<^o ^ t^ >^ t^ ^^ t^ er:! ^*J^ o^to^t^oot^Oi**

<3 <>-«o b- :-< «» rn
wt-oo QO CO 00 -^ t^

xspui y)pv3ia-}yB)3H
CO ^* i-^ t-«. ^- 05 <
Oi OS Oi 05 Cft 00 c

t^ootooooo^OOi o»ot^to«:>05»oar^io

J9pUJ ^y0j9}J U09JV"

OOiOi»Q^'-'S^05t^oo^O•^'-t^to'<^^ -^b* o Q) o t^ »<s "^00 *:*
00 ^ to ^- 1^ ^ ^

QoooooojooooQooococoOiooooooooooQooocot>.oo
^>. 00 00 00 00 o *-*«

CO 00 QO 00 00 "^O ^

^«:^ ©? 00 »-^ o 00 o ^*-^ «o ^ so CO -*<5) »c: ^3 tQ ^ go ^^'^!;^;^55 ^

X9puj IVIUVjLQ

(-<t-cc><o 66cl5o5^^(>:^^^*-*to^>.^-^^ooOiO

oocococococooooooooooococooo<ioooccioooooooooooooo'^oooooooo

^q3jeq cni38Ja-noiCTa

"^ CO !>• GO * C^ CS

CO CC CO ffC CO CO ^

'rajxBin iBJ0?Bi 'niBTa

(mnmixBin

cooocs-'j'OC'Jotoc^aouooooO'^oooi-'OOooiOsO'-'r^oO'-H g
^co'^cocCT^'co-rrcOTrcococococO'^Tt^-^-^M^cccoroco'^'^^

Q0r-tcocoicc^(:ci>»h-.'<*<05»occ>*:oooiooo0"«*<t>'coooaoai0»oooco ^-^

O-^ ^^-H 1-1

O O f-H r-t »

an 00 3

Scs<;Mi-5c5coWmloWMSc5cOT»<c^WOioioeoio«c<Mco->»«-9<<iTi<

000000000000

coooooooooooooooooo
'C'O'^'O'O'O'O'O'O'Ct^'O

^M-^0-2-*occ<occr- — moocc—i — iO'>i<o-;>o«eoaoor;-'00,. j-
S!o!C3'^oStD»t^OOO'X!tOr^tOOtC<C(OtOcCr~t^<DlgcOtOCJ<00

ii^ 05 a .H

5y2«^cccC"^-T*i^-^c^r2 o:) n* -!r CD * "^ I - -^ :C eo <** t^ CO S asCD ^rt< po to ^c n tc ^r ^T* i^ ^T" i-^ t'J "i^ 4^ ^j' v'J '^ ^j^ *«^ * ^^^ • ^ • z^ ^t ^^ .^ 'j: ^ji ^^ n. ^-j

«ot^tccC!C':c;oi^r^i^t'-i^ocDt--r-cDt--t^ot^r^t^'^trSSErS52S r77f-(COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOeOCOCOCOCO UJCT'



CATALOG OF HUMAN CRANIA—HRDLICKA 55

OC5 •^^-.Oi
>-H io -t-^ (C o •- — <to •—.'—I QO O ?0 "—t OO Oi

^*oooo^>.co

CO i-H r-

lo toco CO CO >0 CD CO COCO

wi^t^cot^Ot-i.-Heo
COCOCOCDCOcDt^CDCO

io -^ r^ eo*o

CD CO CO CD CO

-qojy JBiooAiY joddn
lO tC lO u^ 40

Oi CC CD O CO

^ to iC *0 iO

j3pU7 ;7?«0jV

©4 Co ^ rOi-^-^SOOCO
eo -^^•^^*

I C) Go QO O ^*i-^

CTj ^^1x5 »0 ^ QO
OTiO t- Oi Oi

»^ Oi ^ Oi o <c> t-- &!) Oi *Ci QO

•xnjxBraq^pBaja—8S0M <n

CC CCTt<

ci cs cs cs

00 CM Tt* .-H C^ IC

c^ cN c4 ci cs ci

»o Tt" ro o cs »o

c^ cs c^ cs c<i c^ N wcic^

m3l9H—9S0>J
CO ^o
^ *0 lO

<N CTS -<*' 1-H Tt< -^

wi Tji lO UJ ^ lO

;/9; 'a-apuj 7D??qJ0
Us Oi ^^ -<^

•Ci U3 *^ ^ Oi 1 lo -"^^oos

00 OiOS I OOi Oi Oi Ob 05 Oi I Oi Oi o 00 Oi Oj

;V^;j *j3pU7 WtqiQ
U5 »<i CO "^t^ t^

OS Oi lC> -^fCo C) *o
00 1^ t^ ^^ >-i ^o o

©^ ~-^oo ^ »ci Oi >-H O QO Oi OC** to
Oi 05 OQ QO 00 Oi Oi

1J9I 'qipeeja—s?iqJO
CD 00

com
t>-03 00 00

CO CO CD CO

IMtDOO to t^ 00 00 t^

CO CO CO CO CO ^ *<?* CO CO ^ CO

ijqSjj *q:jp98Ja—s^iqjo CO CO CO CO

CO ^-C» 00 lOOi
TjJ CO CO CO CO CO

05 O t^

co-^co

5J9I '?Ti3i8H—s?iqJO
co-^

coco
^ CO Tj* «:}<

CO CO to CO

CO lO lO »o ^
CO CO CO CO CO

t^OOl^COt^iO

CO CO CO CO CO CO

?q3u 'iqSpH—s^iqjQ CO COCO CO

10 UD 10 »0 t^UD

CO CO CO CO CO CO

^ Tj< CO 10 CO t^ CO

CO co' CO' CO CO CO CO

3UV iBI08AIV

9l3nv l«!OBj[

noisBM-noisBa
00 t^

00

CO CO »o »o »o

lOiOO

*> t* CO CD CO

oo>o
a> aJ t^

oN'^cot-io'O
-H r-< <i O Ci O 05 00

00000
CO Tt* I no -H id »oo~ " »0 »0 lO CD CD

ooo>oo
Tt^' CO CD -fj^ O

o-^oo OC^ Oi

C300io005

•3j iBsenqng-noiEBg

•5J JBi09Aiv-noisBa

000 01 00

00 06 00' 06 CTi'oJ 00

00 00

0600
*o

•lO 000
CDO ooi

00 »C Oi

o' oaJ aio
00 (N

CD<D

CO 00 CS 00 10

06 00 CO 00 00

t^ O"^ -^ »o

C» O O CT^ Oi

VOOIXq/
isddn 'x3puj ivpv^

00^ ^co
;^'c3i CC "S^

»<> ^ Co ^ *Q

Cft 00 eo Oi Co

*Q "o ^ ^o i^a

\OOIX«/
oot^coeo^i

OiOi 05Q0 "^

(0) 'miXBtn ooi 1-1 000 »o

-^ c^* csi CO c4 c4

''S^ i-< 00 CM ^ o>

CO CO CM CO CO CM

^£J^!5^'~''*'^"^'^'^'^'~''***C^C*5CMI>!cMwcOCaCM00cdcDCOWCD»-H'(:O^^
i2?2i2f!2£2';:;r:::!n?P52^?3'^*^r:!<^'^cMo»coocDcoc^c^ooooao»CiO!£!OC>^coCDCOcCcDOOOcDcci^aOOOGOcOcOOOcor-*cDcocDr-^t^cO^I-^cDcOcO*3<CCDSocDOOCDCOcCCDOOOcoSl^OOOO
"^CO-^CDCMCOCDCD" I-^CDCOCO*3<CCDCO
^••;j^^^'-"<*-i^*.^'^^i^(.^t^'---i"T^""T'(r<<:ci^cT3'«rtococc"^cor^-^"Tt<Tr^"H'Tr'^'^Tt'CM
£;g^-•cD^>•cococD^--^^^*^^^^^-.^>.cot^Ol>-cocDco^^o^*^-•^^^^^^^^^-^^^-^^^^
COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO



56 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

xppui

-qojy a8i09A[v Jaddfi

»0 lO 40 o

coo CD

»C lO »o

cr> CIO US GO t*- ^ 00 '--«c>'*H

t^oooooos-oooooc^oocoooo

O CO O CO .-H ^ Tt* CS C^ CO rf CO 1 •H

iOiO>0»0*0^00«00»0»0«rf

t^ 00 ^- 00 OO 00 oo

O M* CO CD W3 CX) CO

t^ cd CD <0 CD O CD

x^pw/ ;z>yp/\f
-rW5 Q0OO>QC>00^t-QiO0iVo 00 1- 0:1 _ '-. '(5 OQ ^ 5^ f^

toM:»<a?C>coot^C)Cococc ^ «^ (S -^Oi •v^o

5 -*co <5* 3o o< ^ 00 -^-^ 00 O ^^ 05 ©^ CO (&4

•rat COCOiC40tI^»OcDC^CMCOt}<:DCOCO

ci cj (M* <N c^ c^* (N ci c4 r^ cs c^ c^ c^

r}<C^COCOC«T*<-^?OCDCOO

CM c^ c-i c^ ci TJ c^ cs N c^ oi

3
'5

o
o

w

Q

d
<!
t—

I

o
M

I

w

od

Q
12;

<1

I—

I

I—

I

Q
o

^qSpH—8S0jsr
C0T?<rJ<OOG0"<i<C0'-<l0»-«Tt<O3

iOiOiO»040rpi0^iOiO»0»OTl<»0
OOC<»0<NOiC—"CO^OO
kOio»oioioic-^id»oio^

^* 00c ^ c»o
lO 10 40 Tji irS -(J* -^

7/a; 'xapw/ mtqxQ
to 00 00 --*o Oi ---l-'J^ t^ O »J^ *^
>-, 10 i;o ^t-Qo oot^GoQCO*<iOCr:sQo 0^ Oi 05 Co^ "^ ^^f^ «^V5 ^'i Cj Co -^oo >-- 00 Oi

OOOOOiCiO;OiCOCiOOO<^OiOOi CiC5i0030iC3iOCOO-jOiC3l C5i Oi 00 Oi 00O Oi

?V^?j *j9pw/ pjiqjto

So ^* "X! —« 00 Oi --H
©0 C) CO -^O QO '-

3o oi <*J C^ '-^ >-^ ^
00 00 Oi Oi O5 Ci Oi

ooco t^o 00 o5 lo c> 00 'o 00 ©^

t^ ^- oco -^
O; 00 00 C> O5

*^Q4 Co **05 > »n "-^ O «:) o
OOOsOiCiOo lOiOOOiOGC)

CO 00 "o i>- 6* ^tCi
00 Oi 00 OC 00 C3i C7i

Worq^p^ojg—siiqjo
i

oo^^cot--b-Oit^c;t^oot--oj
CO'^'^COCOCOCOCOCOCO'^'^COCO

Ol^-00t^CDCD>r3O>00O5CD
COCCCOCOCOCOCOCOCOCOCC

01 00 00 05 b- CO *0

CO ro CO CO CO CO cc

^q3iJ 'q:jpB8Je;—s^tqJQ
05 i-H ^ i:c G» t^ 00

CO 'J^ TjJ CO CO CO CO

30 1-H O 00 CI

CO -^ -^ CO CO

^00000 00 I r^ --< o <-^ o
CO »*• -^ ^ CO

o o; ooicD 05C0

^ CO ^ CO CO CO CO

^J9l 'jq^PH—s^iqjo
coiooc^cDT^io^oict^t-cDr-r^
cococococococococoeococococo

10 O uO 40 o
CDuOOlCDiOC^iO^OiOcD^O
cococococococococococo

»0 h* -* I"- f-H 00 CO

CO CO CO CO CO CO CO

%xi^u 'iqSian—s?|qJO
c*» ys 30 CO uo -^ lO

CO CO CO CO CO CO CO

t^ CD 10 CO r^

CO CO CO CO CO

*:}< iC GOO-^
^o t-o ia*fz

oiSav J^i09Aiy
0000
oi o 00 CO

»o o o o o *o 10

o -H ci o •— o »HO X; cc :D :D O Tj»

o»ooo oo»c
O t- O OS 00 CO CO
»o »o lO ^ »o wo *o

oi2ay iBtOB^
UO O 00
O O 06 lO

o *o *c uo o o »o

o ^ O r^ CO CO oi
t^ I— r-* CD t* ^x> o

c o o^o o »c »o

CD OCO -- " »0 06
CD CD r^ r- t^ CD CD

uoisBM-uoisBg
00OOC0(Ni0»000
oioooooioci ocioooiooiooooJoociosooos

Cl 00 C^ O O) 00

Ci 05 d O O O: C5

•^J iBs^aqng-noiSBg
C^ 03 Tj* X- C^ C^ CD

oi ci oJ ci 06 oi CO

Oi O 'f* OS CD 00

oi 06 ci 06 06 00*

.-HCDO00OCaC5"<^OC-^CDOO

oioocooociooodooodcooG

•:jj JBiooAfv-ootsBg
CDC^Oi O
ddoi o

^ »o r- 00 N CO -D

dcJoi oi d d ci

C^ 00 O O CD N 00

d d d o oi d 01

VoOIXq/
U3ddn *i9puj tt>p7)jf

>-^O5 00»M

cc i^-^ ^ Co

IQ ^:^0^ 00 CO ©t CC e^ '-(

*^co* 00 o <to 06 '-I c^ d
iO»0»oCO^^'^*C'^

-5^<^o "^ t^ Co Oi

•^4-od *o O'j 00 i-^ -^t-
»Q U5 »o »fi ^ Co >o

VOOIXB/
2»;o? *x9puj I'opvj

oo©^ <rs "^'^

(0) 'raixBoi

on^moSiSzig; -raBtc
o t^c^ 00 eo»o

CO Oi CO CO CO ci (N

roOiCOaOOON—'C^CD:Dt-0'<*'COCCO
i (m' CO CO CO CO CO H CO o4 <>i CO CO CO c^

^C^CD^0i-^T**00'^^C^3S«0iO'^00C^»CC0C0C0^IOM0C0O0S'<**CDTfTj<«0C0"rf<-^Ol
t^C0C^C0C^C^'»}*O'OC0--4'^T-«C0CDC0h-C0OC0'-«C0C'lC0CC'-H'^C0-»t<00»^'--'r^CDr^C^
CCCDCDoQt^cDcCI^COt--OCCCDCSCDOQCDOQCDCCcDh-(NcD^<NOC:cDcDcnoCcOCDCDCD
^TfCOC^t^TJ<COCD^^^CD"^"*^*TJ^C^':OC5'^rJ^•^^>-^-n*^T'^-*t*-^^rr'M*CDC^•t'tOCOCO
t^r^cDt^i^r-cDCDt^r~-cDi-^t-cDr^r-cDr*r-^t^t^r^cDr^r^cDt^r-^r--.t^'-D^-h-cc:DcD
COCOCOCOCOCOCOCOCOcOCOCOCOCOCOCOCOCOCOCOCOCOfOCOCOCOCOCOCOCOCOCOCOCOCOCO



CATALOG OF HUMAN CRANIA—HRDLICKA 57

O;00i^CoCC)^0CCi

*C>t-. ^^^-Cj^

OO 00 OO t- J^ 00

00 ^ ©^ b- O '--

>-4 >-^ ifj ii^J o ^^
00 Co oo e^ Ci oo

lO O CO O ^ t^ OC' C^l

lO O CO CC^ CD CC CC '^

CC CC C^ CC 00 c^

O cd O 'X: ^ O
CO IC f—: CO O 01

CO- CO cc' Co' CO CO

C^ T* CC M 1-1 1-t

»o to *o o o »o

Tj* CO C^ O Tt' Tf*

w£ lO ic iC *C "O

C) o f'^ o6 (^ o c: cr CO e^ tQ. c ^^t^ •-*^*<t.^ (

oo o >-H ---4 *-*^> to

ecj "-4-0 c^ oo -"-^ to cji
>J3 "^^o -^•^'^*^*^^

^0(^^^OTJ^coccfC"^cClCC^'-*ecco^-••-lCQrJ<•^c^co <J*CO

oi oi

iO«iCiCTj<CCCCCO

N (H (N C^ C<i <N (N C^

»0 lO iC I

;.— (Moowi'-oooooc^ocow QOOiOOi-'iJ^OeC

J^ »--i w;, -^ - Ui »o t-- O Oi Oi lo to oo I >-^ ©3 t-. oa oo
>-H ^- *-« oo oo 's^* <^ 1^

O CNJ b* 1 to «5<J
* 3 to Oi cr> I C5i e^ *<!Mo ^^

c>dc?i lOoc^cjiO^Cic:, 000:000000 icodic^oios
»C5 O OO ©5 O OC -^ 1 C^j

O Oi Oi CS O^ Oi Oi I Oi

©3 ©i l--i V:>i 3^ 00 -^f-S^ -^TOi «r:<

*- to <so •&> or. ----^ -^1-

O 00 Oi Cj Oo Oi O;

- ©O ^-fOO U5 to *— OO e^

e^ -^-j-?^ Oi to o o -^ --^-oOiCOOOOOOOOjOiO^OsCi

^- Oi ©tl O ^^-^a Oi GO
*^oo eo C5 <^ o '^ Oi

Oi >-H t-T OcJO "^ --*<?5
OOOSOSCOCftOiOiOO

OCOC'^I^OcOCfth-.-HCOOO
'CCCOCOCCrf^CCCCCO'^CCCC I CC CO CC* CO PO

iC t^ CD CD CO 00 Oi

CO CO CO CO CC CO CO

00 csi 05 CO ao t-

t

CC rt^ CO CO CO CO C

oot^t^oO'-'Oir^i-H

COCOCOCCTfCOCOrJ*

CO ^ C^ lO t^ CO CO lO UO ^ CO I CO ^ CO »o t^

COCOfOCO'cOfOCCCOCOCOCO 'COCOCOCOCO

r-co

coco

r* -<*< lo b* cs 00 ^o

CO CO CO CO CO CO CO
05 . . . .

00 lO CO CO CO

CO CO CO CO

OiCOOClrfr^iO »OCD'«3*'*COCO-*COWt-
CO CO CO CO CO CO CO « CO CO CO CO CO CO CO CO CO CO

JOiOuOiCOiC^OOO
• CO ci »o r^ CO ^ cc c" CO o^ o
riocoi-oio^iouo-^titioco

mm lo
^Tt^cci-Ht^mm'*<
CCCOCOCOCOCOCOCO

m m o "3

m m cooo

oo r^ CO coco

O lOO
cc :o ^
CO CO t^

;oiJ^»j^'Oomoooommomimom
;cJccwcct^>-HrHr-Hr-^ai^rJ^ooccO'--r^

CDCOCCt^CDCDCOt^t^CDcOt^CDCbCDt^t^l

oo
m r-^
<C>CD

,^p M m m
t-^ r^ 00 i-H "*

OC^O —
ooioo

W 00

OOJ
ocoocoooc^oc.y^toooc^m-^cooocoooi—loo
o'ciociciocr-ScioiaiooioJoJcioiooioici

O O QC -^ "*** C^ 00

O Ci C5 C5 Oi O Ci

,-vCO 05 •-' C^

O: 1-^ C> ci ^

Tt^OO^'^OlOOlMNTj^-^J'oOOOOOCOh-mC^O
Oio6c:o6ooocaioio6o6ci6o6o6o6o6odoco 00 00

OOCSOOtHCO
0606000606

Trcococo^coc:<NC^mooas'-Hcot^mc)o
ooiocJc'ococioioioiocJoioioio oicJ

ooo coco

O Oi 01 05 r^ '»*^ 05 o o

tob-
>-. &> o ^-^--T-o 00 to to ©o •^>-- to *-» Ob _
&>©>}©? >-itr500to*C> *^0 ^ Oi ^J b* «d O O
^) "^ to oc O;. 1 ut, ?^ ©? ?> to Q)
*o*^*Q'o*^to'ciU5>c5io»o*ci*c>^^^to

G-^o6
ICO

OS 00 f^ *-^oo to
to <^ ©ti '-^ "^O CTS

*o to »^ <j to to »o

is



58 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

W
J
pq

O

Q
P>q

<

o
M

CM

DO

Q

»jM
I—

I

w
•-H

Q
O
W

(q) ?q3[9H



CATALOG OF HUMAN CRANIA—HRDLICKA 59

(q) ^q2t9H
eoooco ooQO<-i it-oo O I C^ lO 00 QO CS O 05 Oi lO O Ol CO i^-viOeQ»00

I CO ... -

v^CO r-H i-i ^

JBOM *qi8ax

'0 m A^jio^d^o

ainpoj^j i^TU^jQ tT UD lO CO

r-- CO t^ CO CO^ lO Oi CO »-t

•**^ -^ Tl* Tji lO <N 'ft* "^CO »0

xapu/ v?PD^jg-?v^PH

iQOi"^-^ iQiOitOC) i-N CO ©) >-. ^>.

<::i0050i c^Oicso O Oi Cs Oi Oi Oi Oi O Oi Oi

X9puj JfiGpH uvdj\;

»o c::iCo >--. o »oo^ Oi o^ «5 »Q o &D o^ ^00 Co 'to Oi

oo Co oc Qq QO CO OQOO CO OO

, cc --^Ci o oo-"^- •o "^ CO Co es Co c idt^-coccso^^Ci^

xdftui ivxunxj
iQ -<^-^coo5

t^t^i^-.^-^^ t^ t^ t^ t^l K K t^ t^ tC ?I ?I fC tC fZ e^ t^ ^ (^ c^ od
CO CO CO <:c t>^ ?^ b^ t>^ od o6 CO CO od cici oiooo ^j-

*^t-.co

;qST9q «aiS9Ja:-aoTsea
4C CO

coc^' CO CO CO CO CO (M iC CO t-H CO
'— CD r-l I-. F-l

•unxBui leia^^i 'xa'^\Q_

(ninnimni
pB ^ipqBiS) -uiixein

(NMfCOi-iOCOOCSO'-^Ci
cocococo-^coco-rcocO'^co COCOCOCOCOCO"^'^^

Ol rH O -—I CO CO C

>CO t^ f-

t

t-H-^J-OOCiC^CCiOOOC o
t^CDt^JCCt-^COr-^CD

^^iO lO O Tj<
lO . . . .

CJ COCO (M'^
^-^CO .-1 i-H i-«

(M iCI>. coco
^-^CO »-H f-« I-H

:a^^ ? t. s^ c3 be

5*^ O»Ci0'5'J0O»d>?O^'^r-^ U3C0
C/3,^ C0C^C0(<CDCDC0>H(MW(<^-' cs<n

iOCOOOiOOCOr C^ -H rlOO

'O 'O 'D'O 'O

cDor-coco coic>ocot^(>-oo»-«-^eoc^ co»or^cooioot-'—ii-h»o
CO CDtT COO) »c »c » :ccQococccociO oc^cscot-r^co»ocot^
cOfcor-cocD iC«:icocoiOiOt-<;Dr^cocot-- cocD^-»o^-r^cDio<xi»o
CO tT t-- O CO -^ "^ CO O -^ -^ C^ ^ W ^ CO O CO !0 t^ -Tj* M C^ CO -^ IM -^

. r- O CO t>- 1-- CO CO r -t^r--t^t^ccco cocDi^t— t^i>-cot

I O C3 ^
"?aa

s2fe;aa
a^

cococococo cocococococococoeocococo cocococococococococo Ct) .^^SJ



60 PROCEEDINGS OF THE NATIONAL MUSEUM

—yoiv iDpsaiy j,3ddfi



CATALOG OF HUMAN CRANIA—HKDLICKA 61

(q) ;iig}8H
05 rr CC 00 Oct c^

t^ t^ t^ I^ CC I^ t^

aoisejS[-uo;n3jii I oi

(poinaui s.tjjjgnP-iH) , ^,,

o o
o o

r^ re 1-^ fo i^ r

ainpOM l^insJO

x)puj mpndxg-mBpii

xaptii PlBpH uv3j\r
^ 00 &:j »c> *^ooC)^*oo o ^ ^Q «^ -^-^ ^ ^=*-oo »Ji ^**^t^*^-»-i ^ Co

oo oo «o *-^ oo ^^o co^ oo^i^aoooiOiOsi^o OiOc>-^^>-i "-*oo < ^ o^
t^^t^oo t^e^cc* t- 00 t^ t^ oo t~ »>- ^» t~. oo t~t^oo«^»^ »^t, 1 t»»^

I9piij imuviQ
OiOO^OOO OO'S-^&^eo'C) K5>Q»Q^^CCt^0000C> ^^9«^©:)^<*-M3»oto cot

oaoop g , est ^ ^ ^ «( ©« ^0»^ &? ©»
t^ QO OO Co Oo 00 OO Co OO OD 00 oo 00 oo oo 00 oo 00 QO "SO OO oo 00 00 oo CO do 00 00

;q3iaq emSajQ-noisea
OO'"*"-* 0500)500 tOoOO t~ t^>0 Ot^OO'* moOTjiMOO 00t~

CO
w

m

<

•uiixBin rBJ8iB[ "nreta

• r^uot-. t^f-taocc-n" lOoooc^c-it^Tj-Tj'o ^oooomo cDtcr* c^co

UB "BrTOaBl^) 'mixBin o6o6o6cx5 0606000606 t^o6o6t^t>^t^o6t^i^o6 0606060606 o6t^t^ ocQO

jouojsod-oja}n« "tneiQ

OS's!

nil
o 010 10 c •o oJ5>o o

^ C3 c3 «i tl

13 as

CO"- £ o 03 _

M OJ r1 00
P>M>OP

ofocaagos O05O
M cn cl S .w Q Ui I""

MMt)t'ml3>op
fees
•oPM'i

^ c o o

p ;

o o o>7 00000^s 0|7 o o

oco

000 00000

^ 00 CO .—( o »o CCCS 0«0 O (NO

CSC^CH»0 CCOC'CO'OCC C^OOO:X)TrOOCMiCQCOO CMCT-QOCSQO CNCMOO "MOO



62 PEOCEEDINGS OF THE NATIONAL MUSEUM VOL. 04

(q) %^2pB.

noiSBM-nojuajAi

(poqieui s,B3ioiipJH)

•D '0 nj '^iioBdeo

OOO
ooo
CO »0 lO

einpojv iBincJO

ococcot- coo r^ooot^r^oo cot^o oi^ooco or^ r*

Tjpti/ vpos^a-iyi^PH

xtpuj jyBiafj uo9J^! ^ o oi o6 QJ oi ci ^>; *-^ OS >>.*

OOWWQC30 »5«
O Cc O^ "OC^ Cbfti

t^t^t^ b-t^ 00 oo t^ ?~ «^ t~ 00 CO ooj^t^ »^f^»-,t^e^ ^» j^

I

OOOOOOOJC35 OsOJ

jqSioq BmSajg-uots^a

3
a

G
O
O

I

W
<3

IS

ai

«} ft:, U5 ?o i^ «^ t>. c& Qi'

»i Qo e^ *3 oo ©0 »> Go •^'^-^
Oo OO QO 00 OO OO 00 OO OO CO Co Cc 00 OO 00 OOOQOO OOQOOOOOOO Co 00 OOOQOO

O CC GOi-H O 05 00

c<i c^* c4 w CO N c^"

iC C^ 00 CO »0 U3 N OS coooo
cocoi-H(Nrccccoi-i cric^'co

•raixBtn IBJSJBI 'inBiQ

«9* C5: o; »o o



CATALOG OF HUMAN CRANIA—HRDLICKA 63

i-^ r^ t^ tC r'^ r>I r^r^tC lOCC t^ooo

ic »c »o »o -"ai »o ic »i5 lo ic *c ic lo lo*

Ct» t^ *C Ob ©O «^

©:; Co 06 ^-I 06 06

QO «^ *» ©* «>?

?C 00 »»O «^
^«. tv. t- e** t^ t>. b^t^oooooo ^N,oo^*

cooocooocooo %-oooooooco 00 cc cc

«C OC CS C5 «D M



64 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

Xdpui
»» en OS >ci oo w «o

OC 00 OO OO OC °0 Oj

Oi*-,^^*^&5^^^oooocc> "^00

QOOOOO0OOOCC0Ot^OtjOOQGOOG&

•tnixBiu qipBaag
-qoay JB[oaA[y jaddn.

CO 00 GO * 00 50 -^

CO 5D 50 SO CO CO CO

CCt>-OC^COCMICt^OiQ00300W5
CDCOt-«CCcOCOCDCOCOCDCOCOCO I t^ CD CO CO

-qoiy JBlo3A[v Jaddn.

oot^OM*ccocoM'^I>-t*coca
loocdtoicu^iouicdiotouiio

101 CO 00 e^

I lO U3 to to

I •-. Ol U5 •-, Ol CO —. «( O —

.

X3VUT JVgD\r
I

-;c<'n»5Cdt-:>-;>^e.;od ^-^»Q^>^ciodcjcd»2Go *^o6 ><J oi od -^ ®4 »^

•nn
"TBva q:)pB3Ja:—9S0>j

jqSjaji—osoK

coTr-^*0'^'«j<t^Tj<tocDt^'«*icoo»ot^io

CDC0»O-^IC*0t>-0JO(M
kO* lO* to U5 lO >0 ^ kC lO to

OCTj<rti-HOOOOO'OOOOOCO-»»'OOOOi-i«0
-^tOtCtOtO-^-^tCiO-^TjilOtOtOIOtoto

. Tji COO IN CO CO

' >o' -'i* >d wi to >o

)fa2 'Xd-puj miqiQ t^ o; ci ^4-^1 ^ er> ci txj ^^
~^iQ

I 00 oo Oi Qo QO Oi Oi 00 00 c

0CtclC3i^f>^tC>90"—t^©l&t. *^t^^^tQ,iQ
ccoo»-^t>If^o;Ooc^Q6cooi*^*c"c6c3it>;
ODOOCSiOCOOOOQCOCOiCOOCOOOOOiCOOOOO _ -;-^ lajcd

mdii 'xapuj lv)iqio

tQ lO OO C^ Co O? Ci Ci ^ ^ I tf; o; ^

t-.OOC>^COOl©i?^tf5^
OOOOOiOOCOOOOiOOQOOO

5-3 CO 00 CC f^ CO -^O O *-< t^ t^ «^ ^-
Oo 00 00 OO OO oo t^ C>D C3a OO ' 00 00 Cs 06 00 oo

'OJOOOOO
»-; Co'o r>
<cnoo<%oo

iPl 'q5pB3Ja—s^iqjo
0500C^-HOi-it~C»rtO OOSt^050iOOOOC^"00005r-i<NOOOO

•«3<roc6cocc"ccco'«3<"«3"cc-*rcCTt--^-<j»cc^

^rtOOO .M^

3
.s
'13

a
o
o

;q3u 'q^ipBaig—s^jiqao

NooooooasoiascOf-tas
TiHcocoMco«cora*-^cc

^ r_ „ ^o: C

%m '^qsian—s^iqjo 'COCO

;qgij '^itSpH—s-jiqjo COCOCOfOCOCO'co'cOCCCO iCOCOCOCOCQCO I CO CO CO CO

9[2av JBioaAiv ^ iC »c »o -^ O iO I »o TJ»

) O 'O ,—siO ico»ooooooo
, . . t^

) Tj* »C lO iO *0 »- 1 »0 -^ W2 -^ o

aiSny ibjobj cc; O ;C CO £; !S 'CO

C000»C00i.':^':»Cu-3 0OO0
I COCOIO «!>.

noisBM-aoisBg
r-r-0'^"*'y:icDCs-^^'«*'0<£>'3C'-HOGO»occcD'^oc^o^co
OCJOOOOoiooOOCiOO^OOoioJOOOiooioOoi ' CO O O 05 o o

' 00 -^ CD 00 CO CS

' 00 OS CJ 00 C5 oi

CO oor>- rH «c^
•4cl JB[08A[y-aO[SBa: 1 ^^00^*00

VOOIXq/
I

tQ iQ U5 »Q to t^ i^

isaan 'xapuj imov^

si -4

OCOCC-^C^OOO'^^C'lt^OOtO'^-^

95 00 C35 -^Co Oi Co tii ©^ &5 Ci

®j-;-^:o ~j-o
•O tQ IQ *Q tQ> U5

^CC -^CO >-i95

« Co *-« ©« ©i »a
I W5 -*t<5 U5 .Q g^

VooiXB/ '©4 CO OS

(D) •unXBcn o r- cs CO o (N »o ^ cs oi

oi;Buio3Xzi"a 'inBiQ ni 2 i^i :i ;3i i^ S!; ^ td 2i

i«DO0CO t^MO
' ^ "^f CO ^ lO

*00fO ^ o ic 00 as O <:C O tN "X;

oiooaot^coco^i— ^ai»c^oOQC<M'-'CJ'^<£)GO'—tecoocoa;'«rcM30'T'OOaot— ot--co
C^C.NC^*OOOOCCD»OOOCMOOOSX'VOOC4UOOOQOCS0100CSOOC^C^OOC^OCO'-«QO»-H*OQO
Tr•<J»Tr<o^^^-OO^^Ttt^l^^*^^r>.oocs^"-I-'<r^-^**J'I>•Tt<^o^**J;^-oooot>-oocor*
Mooc'icorocot^cocowt-^wr^cocor^wrorocsi^t^cscoc^cQcONcot^t^cot^ecoo



CATALOG OF HUMAN CRANIA—HRDLICKA 65

^€0-^»10i ^oo iotoOoo«^ooco--^&:i'^<o»^>-i -^TOi to *-.

Co ©^ o* <oo o **i ~-*d ©^ . Oi "^t-^ -^^to oo <» i"»
OO CO Ci OO 00 00 OO OO OO 00 00 00 00 OO OO Oo Oq 05 t«-

OO OC *-i *-, M3

©^ <^i Go "^©^
Co oo Oo 00 oo

cq«ooo«^Tj<
tsi O CD CO O

COT}«t^t^O<OCOCOt^t^OO'<tf<iOCOOiOCO
«CcdcccDr-^cDCD:DcdoiocoocDcccDcd CO t^ CO CD t^ CO CD coed

cococsocc^
»o «o lO *o *o $£, C^ »0 iQ CO

C^O'Si-^OCOOO-^^'toQ^OOO "^«^ Qo O '-i ^- to 00

«« Oi Co »o «•* -*»^ oi o6 ^*^ t^ oi oo "^^o ©S oi ©* ."^r^L^I^

'

IQ -^*o "o ^ -^t-ui --*-^>Q ^^- t*CJ *^ <! 'Q »0 ^^^^f^^J-'iS --^*0 »d ^ »0 "^

ioiood

cocDt^h-cOTrt^»o»ocDcoio-^cooTfccc^-friooscooo COlOC^iOtDTfiO»C05iOCDC*3iO

; c^ M CO

00^00050*00—<WC0'-tc0OC^C^'«*^C^C10iC0CC00«
iC40tCiOrJ*iO'^iO^O»C»0"^»0

«4W3b*»c*ciOi»^«^e:>'3^©jto»Q,^*'^oeo?^tooo6*9oO ^csooO'^ooto 'Oot^
6^*^ oi «^ b^ -^J-oj »-! oi t>; '-i f^ ^i --^oo ci'-^Go(H'^'oiQo«3 o<:::^^-^>J:i«i^-^o6 i -^j-oi
Q00i00Ct5000i00C)0000OiaiCiC00O05050i00000:>00 O;Ob00O;OiG000 icooo

oc^^«.c>*<^*^**s^oooiOsO oso b*o»co»o -*!^to^- >-s to >- *^OiOi o«Oi»-,ci^oQ5U5tN.i-^

^c3 0QJo>uJtoc>ito*^>c>to©:i©iou5©:5Co*-^^ -^TOi ©vJ -^ o6 tci ©> (ra ^--^ ^ ^-l --^ ©^ »js oi o6
OoeiOoOOOCOiOOOiOOOOOOOSOOOiOoOiOOOiCiOOCCCrjOO OoQOOsCiOOOiOiOiOOCOOQOOQO

OiOi to

t-" to' ?-*

0>OSOSOOa)OOOOWOO<-iOQONOOOa>00:l>-0
CCCOCOTji-'jicOCOCOTjicO'^Tl^THcO'^Tli'^TjicCCOCOOOTj*

* o --H ocior~cj
i TT -ij* Tji CO CO CO

3tOOil> W

0005i-t«-t0500CTi'^OC^COT-(ONC^'-''-'0>OiOOOO»
M* ^# CO ^ ^ CO CO CO ^* CO ^^^tJ^^^^^COCOCO CO CO

^oot>-»or*^ocr--^ccot— ot^ocor-;ccNiou^"^
cocdcococccocococococo^cococo'<t*o6cocorocccoco

- CO CD CO lO C^ lO

: CO CO CO CO CO o6

to W3 lO lO I

^CO>OCD»Ot*'^^-COCOCOO'^cDcDOi"^r^cC;CO"^iOcO
C^CO CO CO CO CO CO CO CO CO CO -^ CO CO CO CO CO CO CO CO CO CO CO 5 CO CO CO CO CO CO

fccc *o o o
3t^ coco -*a<

0000*0*00000100*00
oioo^-^OGOcdO'^r^c^'c^i'Oo

•O ^ W3 o -
: lo Tt« »o -^ CO lo I CO —< IQ rp <£>

<Q to CO CD CO COCO*OCOCOCOCDCOCOCCCOCCCDCO

00"5t000i0i0
Tt^o6coc5'^iOi-^'co
cococococococot^ CO CO —( CO o t-

WOOOC^OO
oi d C3 o o

00-«**00'*t^iOaicDC^'^'*COCD
C3c:30oaJoiaJocrJocfioaJoi

Nco
oo

(MiOt>-iOOOl^t^(NOOt^COOOOO
oooooiciooocicicioi

COa>COOOcOMCOCOOO"^OOOi'^OOCDGOTt<0»0
o6(»cfto6c3c6oioic>cJodo6o6o5o6o6oco5::r;oo

rr^COOSOiC^C-C^cDOCOC^iCC^
oioicoGociooOGCoioooJcoai

01'-hi0C0tJ*00C0OC0—it^C^OCOOO—'b-C^t-
oJoooooioor-^.-Jciooooooooai if-io

00 00*0 00 CIS

*Q*o-<t-to*o

^iQCJitooot^'-Htotooo "^t^ i*-! "^ o to 6*

*<t-»Q *Q «ii*0 ^<r*Q -^^^'Q U5iO*0»0*Q"*^*Q

•C) t- >-. to to -^to t^

IQ, IQ »Q *CJ -^l^i *0 ^^
CD I *-; »Q t^

Oi cc 00 e^ i

oo «-- b- <3^ to

err' Oo Co ^ "^
Oo Oo oo Ol Oi

' CO b-! to

^TjHQO iO'-i':o*Ot-00».

'^ TT rji 2

I ^i-> I tJJ •—I t>< TT tiij '

. ^ 1 O GO CD o r- ct
^C^COCiTrrPCO'rrr- r. 00 CO t^ 00 O OS

C^^OJt^C^Cnc4o0O0COOC-t'O0CSClC^ClCiO0'-'CN'-^C^»
c^c^-^(-^»or^Tt"t-r-t^i--t--i^rr'^-^'*t^t^oo'^c^-^

CO -^ oor^
-»-*w'j<j -OiOiOCO ..- ...
r^t^QOn^lOcDco^~o*ococ^Oi
,S*O'*J'0C'-H0CGO0CCNt.-(« CO i^ r- c-i w t- 1^ ^ c^i

C 03 03

»o r- tt t- 1- t^ I- t- 1- rr -^ 'fi"* t^ t^ oo -^ c^ -^ « co r- r- (M w t- i^ ^ c^i i^ t- -r '-^r 1^ "^ "^
COt^WCOCOCOCO—^COMCOC^CSt^CCI-^C^»OC^ r-COi-iCO^OCOCOCOCMiOCOt^iM 02C^<i^f^

533194—44-



66 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 04

in

<3

s

(q) jqSiOH

no;sBM-no}naj\[

(poqiani s.bjiqiiP'JH)
'0 "0 ui iCipcdBO

t-oo

ooo
lO iC o

oo o
—••TOO
T}i TT r^

OOO oo
o' o' >.; o' o'
cooo CC rt 00
*C O »0 lO -^

t^ t-^ 00 r-i r» r^

ioo«
r-^oooo

einpojv loratjjo

I»PU/ y)pV3iff-}\t6l3IJ

cooor^i^cccoi^r^j^ot^cct^r>.fOro«rceooot^or*r^t--t*eo

«pw/ P{Bt3jj umpi

xspuj piuvij

jqSigq BraSajg-noisBg

•rapretn [BJajBi •meja

(nmraix'Btn
pe Bipq^iS) inixBoi
jouajsod-ojaiuB "uibiq

*^?-^ ^*^ix5^i5U5O00*^°0'O>O0it^^000iQ» ^*i^ to ^*^*00 ©* 00 ^ ©^

ci »-^ o^ ^<*i ooQo<So6to^ooodoift^ooQi^to^"oo*^*o6(^toeoooo
tC to tC t. <» ?.?.008^f~OOCOOOt~S^t>.t^t~.OOt-«^OOOOt~t»t^03»~<=0

to^«OtoOO>^&5tOQOOiCsC>^0»*<f*^<000*-*^0>*5«5»Q*Qtot^O*H

t^oCQ0QO3O00Q0 0O0O0O0O00<a0a0Q0 00 0C0OCJOQ0Q0CO0O00 0O00 00 00Q0

0S'^C0tOC^00MOOC0l^-^C^C000C^'^t^-^00»O00CDr-O00t^'-^O
c4coc4csicoc^'w>coNC^eocccoccc<ic^c^Nc»?c*iroc6fOcocO(Ncocofc

•^:DOOCOO'MCO'*010030C^»OOC^'<rOOC^'<*<OC^C^C^f005C*JOO

rHC<<DC0t>.Ot^OeDC^NC0Ol0OC^^^00€0»0OC4M«C000»HC0
oda6o6o6r>-odo6h^t-^odo6odoo'oo*t»oo*odt^t>^o6o6oooooooooot^oor^

£ 2 ° o
5.2 »!q
5^ OS S

»CIOiOOQOOOO»'3CO»OIOW3IO'^>AW50»00^00»OOOOOW3

Soddddddooooooooooooooo o o o o o o
a-O'OTS'a'a'CO'a'O'O'CO'O'CO'a'O'O'a'O'CO'O'O'o'O'a'a

&i^ oooooooo

-iOiOiC>—i-^t—'O'OO
5,— ,—(1—<OOC;t-^C5COC005''

OiCSoOOiOOOOOOCOOOOOClOOOi
I— t^ t^ r- t*- oc I

„ ic ^- O' •—
1 r^. CO -'. .

OOOOCC^GOGOCOaOOOOOOOOOOO

cococoeocccCMcocoeoMeoeococococococowcocococoeccocoeoeo



CATALOG OF HUMAN CRANIA—HRDLI^KA 67

iOi CN C^CO

lOOOOOOOOOO
i O C>i OO 00
^X) lo CO r^

>cot*cor^i-^ooi^cccooo

oo »-^ "*^^ ^* u^ ©i »^ oi -<*co <S ©4*

•5 "^-^^O ^ ^ O *<»<© t^ O "O *0

*^**«i'*^--*^>o ?o ^ to to ^-*^-' ?-.'

ooooQoooQooo^occocoooooocci

( Qo to»o

V05C0O5t^00t^CSt^C^r-HDO
eoi-Ic^'coc^cscoc4c^Tj-cc<NC<i

tDNC^-^CSCDCOOSOOCOOt^'*

^ COi-» ^ 1-1

ooo6o6odt^o6i>^cot^o6o6tdi< "CsToO CJO CO CO
TJ< lO <-H r-H .-•

»0 O O OC »C COO Q0»0»0 00*0

ocot--050oo5ccccc^cir^OTt«
TJ-OSOOCSSOOOSOOOOGCOOGOOOOO

CO CO CC CO CO CO PD CO CO CO CQ CO CO CG

,
Ij 03 rt

t^^S^



68 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 04

i
o

xdpuj
t^ CO »C 00 oo Cb »o

ui 00 »-; K^j-'vt-t^ isC

CO 00 00 00 CO 00 t-

, ©J oo «-. •^ ©> -vf^ ^^^s.Oit^oo05^s.cc^(3J « oo <to «^ o O -^00

lOoOoOooot^OiOiOO'-OOaOOOiOjOOOOOO i 'OiOOOOOOOsOOCft

-qoav JB[09Aiv JOtldfi

X^pUl IVSDJS^

*niT

'Vom mpBajg—9S0N

^qSpH—9S0>;[

?/3/ *xdj>ui iD^iqiO

CO t>- *0 O CO CO 1-t . Oi O t^ t^ 1—I O --* O CO C^ iO ^ •**< CO t* CO

CO CO O CO O ?D t*- I CO CD O O t^ t-^ CO CO COO CO CO CO CO CO CO

t 00 1^ CO OS h- 00 ^
> lO «0 CD CO CO CO^

^ 00 CO O "to 00 »0 ' CC CO O OS C^ -^f lO t- CO t^ t^ CO CJ •-?< O CO

»o »o »o »o >o »o o > lo lo »o »d *o CO lo »o ui lo lo »o ^o lo o o
• iO 00 TJ« O CO CD CO

I kO lO to CD CO ui *o

»* -^ <S <*» o> ci ^^
lo lo to --**^^ca ^*

'*o'ajo*oc::i^<s—^>QOi»»Ci*to*-^Oi*^ •o}>Qts.*^t<«i^cotN.

I Cs *^oo ^ooootoc^o^©.jcc^<^j&^^^^^-^ .o6cj>cno^ "^^ ^_ **?
t.-^-<t.-<j.i<5 -^IQ *^^*WS -

CD CO -^ CO M O -^ cocOt^iC'^cocot^cct^Tf'CD->J«COr*Tj< iC0»O»OC0»OiOC0Cfl

1-. .-• oi * o o c^

lo to T}^ to lO to ui

to to to to to
• C^iMCD0it^'VO»CC0CSC0O»0'-''-^C^ •^OCO'^r^COCO^
I to to to ^ to ^ to to u5 to to kO ^tO O kO tO tO tO IQ ^ »d lO u5

00 9O«^ **»OGO

ci o^ '-^ 1 00 ai ©*

.©>>-HCOO*S»OOOOi^
t&S Oi Co fc^ QrJ - cS Go «^ Co

Qj OO <3> I 05 Oi Oi 1 00 I 00 CO Ci OO Oi Cfe O OO Oi " Oi Ci Co Oi

1 CO *ii 00 Oi 0» lO *»

. »ri OJ 00 ^ Co ftj Co
' «^ oo Oi Oi Ci Qj C6

^^6^^ *x9puj jv^iquQ to ^ *.; C3S Csj

- CO ^ ©^ *^ -^CJS 05 *-. t^ *^ O
00 00 Ci 00 Oi 00 00 00 Oi 00 cc oi oc oa c& Oi 00 00 00

c::i ua 60 - ^ •**»o "o wa to «» b*

Q> -"-"J-CO >*-^O^00tO'^«>^f^«Jo 00 Oi 1 os 00 00 Ci c& Oi 00 Cb

V^l *q5pB8Ja—s?Tqjo

^qSii 'q:jpBaJa—s^iqio

S o

w

%Pi '^qspH—s^wo

;q2Tj •iqSpH—s?iqJO

oiSuy J^ioaAiY

00 cs^ ooocs iCO 1.— f— Oif-Hi-HOOsCC.--* .^-.-(.-Hl^

[^ < T«< -«ji CO ^ <a^ -^ CO tP '^ >
TjJ -fji '<3' CO

3 00—'^0300
« CO Tjl TT CO ^ -^

OS CO O OS 00 1-1 o
CO ^ '^ CO CO "^ ^

.COt^-HC^J00'-*CS'-"C^COC^»-H

'^'<a'co

1 ONOlTj* r

I ^ ^ CO ^ ^

tC »0 lO to
r^ t~*t^ I to l>.CD

CO COCO ' cococo

to t^- "O to to
) CO OS OS O :D 00

J CO CO CO -^ CO CO

b*oo »o to

CO CO coco

C^ -^ —« 00 CO t^ 00

CO CO "^ CO CO CO CO

CO t^ CO to to CO Ti<

CO CO CO CO CO CO CO

>OSCO"^^COtCOS00OsCOCOCD
'CO CO COCO CO CO COCO CO CO CO CO Tj^COCO

I to to to to to
'COiO-^NI^r-I^OO
I CO CO CO ^ CO CO CO CO

o o o o »-o to o
O O O C5 -H C^ CO

' toooooo»o
! to oi OS CO CO

10 ^ to to »o to to ' »o I to *o to ^ ^ to to

eiSny ibiobj

o ^ o to to to to

^ OS r-^ tj« CO
COCOCOCOCOCDCO iCO iCCCOCD»OCOtOCO

OOOtO tft o
^ OS -w* '-^ r-^ o
to Tt< to to to to

o to o to to o
00 OJ to 00 to t

"

CO CO CO CO cC CD

to0000 o to

CD O ''if r:t* OS to to
CO CD CC CO to CO O

uoisB^-noisBg;

'%d iBs^aqng-uoiseg

•:)J jBi09Aiv-^<^!S«S

VOOlXq/
jt»ddn 'X9puj jvpvj

oooooaoooioj i»-*OOO050aOOOOOOOO03OO0>0SO0>OO

o 000 -^ 00 to o
oi 06 ci oi 00 oi o>

I Tj* CO 00 N CO t-- Tj< c^ -"I* "^ c^ r^ -^ ro > co cooo»o r^iO'^o
. ocsodOQOodcJoJoioioooooi toscioooooaoooioa

»o O C^ <*' ^H t^ CO

o ^ odooo
iiOOiOOCl'-'OOOt^OiiOO'Ot^
iT-HOci'-^OOOOOO'-^O^^O

«J ~< »~ 00 »» t- 5C I oj oa 00 1^ -^oo to Qo to

t ^b^ ^rr* ^ ?o i> l>* to
I^IQ *Q to »0 »Q "O i*Q»Q»0*0*OWS*0*0»0

VOOIXV
jvpj 'X9pui 2^PM

CO 00 'OOOO

«CI«0^- *~»^

0> ^ «D ^^ CO t^ C*»

O -H oi •-< -^ o o

•~. 95 Oj ©5 -H 00 f~

&t to' 00 -•-»»»»
xa >o xs "o "» "s MS

(0) •mix-Btn
CS>OOC005')"-HONC<3tDC)t-tCINC<Ot-TJ'0>C><00 .•^•O i^M'IM.-i-HO'^l-

CO CO CO CO CO CO CO CO CO CO COCO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO COCOCO CO CO CO



CATALOG OP HUMAN CRANIA

—

HRDLi5kA 69

as oj xi aj j^'

^.oaooooco



70 PKOCEEDINGS OF THE NATIONAL MUSEUM VOL.94

(q) m^im.
»0 OOiCO 00 CC"^ t* o ^ t*

t^ t^ <s r-^ <b t-^ t~^ (O t-^ t-^ <o o t^ t^ t>^ t^

noiSBf>j-nojn9p\i

•» UJ XjIDBdCQ

C: Ol CO »0 CS W3 IC r^ t^ (N ^ r^ iO r^ CO oc --r 00 cc 00 o <*• r^ CMooosot*-^ coo

epipoj^ (BioBJO
^ •* -^ -^ ^ '^ tP W3 -^ ' •O Tf Tj« Tj< lO

X3puj y}pv»jff-}y6t}f^

x»pui }tiB»H «»»/V

oiooo
O oi ^

05 30<0*^0*i *^^Oi**C> GO t^ ^'S *C to ^ CC ^ t^ t^ t^ SO O O Oi *^ «i t^ t^^
cSos^c>^-^o»o ics'oocdtocd *^»ooiC5Coo6<*icS*S'te*^<to ^Klo6o*oto odos
oot^t^t^oot^ t^t^t^t^t^ 00 t^ ^^ oo i^ t^ Qo 00 t^ ^^ b« t^ t>. t^ t^ oo t^ t^ t^t*

»P«/ ?«»?««>jO

o *^ *> "^ *» ****^ to to tot^ooooo <^ ©? ^ *) *<t-*Q to to to 00 oo Oi 05';:iCjoOO -'Wa

OO 00 00 00 00 00 00 00 00 CO OOOOOCOOOO 00 00 00 OO 00 00 00 00 00 00 QO oo OO oo 00 oo OO 00 oooo

jqSi9q BraSajg -noisBg:

w
•J
<

Eh

C0050 "OiOOOOMC^OJ OSGOCOCOOS 00 O CO C^ CC C*3 O O O CI •«** C4 W5 tT I^ O -^ O -^ C«

•niprein pio^q *nreia

< CS CO CO CO <*• O -- t>- C^ CMh-'^OS^ c^comoo»o. - d cs h- * -^ »o ^cDcocotoca coo
Tl< -^ -^ -^ T)^ -^ ^ ^ TjJ ^ ^ ^ «1« lO

(ranui|XSTn ^ to o 5D «D r^ c^ CO CO -^ "tftooow CO -^ -^ o CD — M w 00 «*• -^ "0 oococo<D»-t wo

ojl^oji »o J;;; »o o o^ o o^r^'<iO'^ CO < »o »o -^ ''s t^ »o "^
j; ooooo o<
<; CC CO TT ^ CD -"^ c

*3 '
•-'

Si, . S -^ -ti ti:— , . . I , — . .- _
2 « 2 c o^:: ^-c S, a c « d c3 a^^ 3 5! CO ca

§1

:3 3 3i5
.

CO 'g CO c 03
] ; I ; ; \

6'^ d'3 '^

«3
;

ceo BL-^ C

J .-H to O Oi CO OiS^'oS ei t^ oco coco

S^^

3 ;

>Sti^^5
i

!
:

^ 1-4 'CO

O CO

05 CJOO ^- (N
CO o-—'Cor- iioeoi«-^»c^c^

CO TJ* -^ cc oco
Ol C* CO ^ lO CC ( "O oo Cil^ClCOCCCO C<I C4

COt^MCOWCQCOC* Wt^C«t^W3 CCC^MCQr*tCCOCC*OC^»CCO C^COCOCOCOW COCO



CATALOG OF HUMAN CRANIA—HRDLICKA 71

00 oooo

ttsO

e<5o»o»

•^ CO CD CO ^r^ CO

i^ CD cc t^ r^ CO t>^

-( lO '<-!

oo

t^ o t^o cocco r^ r— o o cc CO t^ r^ r^ o
oo O »0 oo CC >—I l^ C^ CD 1-H 00 C^ O 03 o ^ 00

< *^ Tf Tj< rt^ lO tP -^ Tp -^ -^

-

oo oj oi &i '^t-?-^ o6 oi o o6 *C5 --t-o ^ ^ ^ 2°
t^ l^t^oo oot-t-4^ oo*^t^t^cot^t^co t^

tC CD to CD r*

j^cct^t^ t^

O C<l * CO »o O h-

t^ t-^ CD t^ ?0 t-^ t^

ON

05 <-t oc^oo
u^ . . , ,

^^^00 CO CO *o

t-cco t^cccoo
C5 CO l-^ -Tt* O
Tj* ^^ ^ -^ ID ^a^ "^

oo *<i ^ f^ t-- *^
t^ 00 00 00 t^ i^ ^^

CO00C0O5 >-,>^*-, ©}*o&o*5 t^ 00 ^ v., »^ &j ^*Oi o *-,>-,»otoe^co QoOiOioeo':oOiO•«^

•^-<r*-^--* ***-

00 O io ^C*^*-! 0000'^1-H eo 00 04 "0 »D C^ 00 '-' «0 Cs < O O O CO CO

*-Hci icicJc^fOc4'-Ic^cic3cvicJ'-<c4c4.—ICON •-< '^^^ZinJ
O OS O N 50 01 CO

c4 ci CO CO ci »-»

N

ooooo rococo ooo»oo -^ooocccooco oo a>cor^(NOTf .-icocoo»«^Nt

0(N00
^-vOOO lO o
t*cn »o --t o>
i-iOCO(N Tj*

CO i-r.-r.-rN
CD r- CO

-^ CD OCO

&0 >-'od

Tf -^ f. CO

o <^ "^ « ^

t^CT>r^Tj4 OOO -^ONO O b- * 00 00 (D •* CO N COCDO-'J'COO tT 00 ?D 1-h CD 1— CO r>-n
oco t^ CDod

fe
1=1

oooo ji O O O O »C O _jO^-4 > h- iC CO o .^

o o ce o

.J '^

o o tp OMEa o^H-J
K -o -- a o c.= c o (^ ca

M
-iM-H J^ ^

3 c8j;j a

-^ ocoooo

cc3tjjiP olSbXioJwcafci 'O

c o o o oo ooooop
oco

2&

t:? 'O t; x! xJ 5^
' O M
;Sp

2: o o o fe

:§
.

! 0'^ &7 Ov- O

pM oM

OOCICO CDi-teO(M CftCDT«CO'-Hi-'Oooooccot^oior -
(N CO CO O Ol CD 00 O t^ »D CC 0> "* t^

'NlO'^ 01C0l>- C005-^CO OOOC^IO^COi-'t-t^ 00

oo t^ -n" t

COC^OOCO CSCONNCOl^COCC N
ClCOC^t^COh- 00t--CClMCMNOiCDC^
CJ OC Ci OC 00 OJ C4 oo oo 00 CS 00 03 00 Ol

co05-^co oooc^io^coi-'t-t^ 00 cicoc^r^cor- oot--cc<Mc^o*aicDc^
OOtNOOOO (MOCOCOOOOOr^oO N CJOCCiOCOOOJ C400000CCSOOQ30001

— Zj CS '^

(.^ Ot^ t^i UU UU (.^ t.^ UU (JU UU "-^ UU t-y ^AJ <-** O O H* i_i 1—1
•«fr--^-t^t^oo 'rir^r^r^oi-^^-t^r^ Jt'l^ -*• ^ 5C^CONCOCOt^ CS CQ CO CO «3 CO t^ CO N CQtr*<*rt»^



72 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

00^*5 o »o t^ Cft 05 -^ *o "Oaflo » ^*

US b-^ xi ^' —; od »(
CO 00 OC to OS l^ CO

-qojy JB[03Aiv Jaddfi
CO CD CO CO CO CD CO CO CO CO

-qoJV J^looAiv J8(id£i^

oO'<j'ecMc»5Ncoo»oo
to kO lO

t-icO'*«h-ON
lO* kO ^ ^ U3 kO uj

x»pui pisvjii

-^»-C>C3i»JOJ'~.>-.C>

*i ^ o -vf-^> Qo »o ^^' -^

•tniyein

mpBeig—8so^ ci M es N N ei ci pi N
co^^ot^coc^kccooirococo-'r'^cowi^
N M c4 N N ci N pi ei N c4 N c4 N ei M c4 ci

ilOfCO

;q3j8H—3S0M
010r-00>0001<3>OOOI>-OOOCO>0000>0
^^ -^ •^' ij<* ^' -^ -vji to <«j4 '^' lO Tt« IC ^^ *)* uj

.r~o

tfot 'X3PUI ivjtqio

^o«ooocoi^*-^uat^*Q^^
00 »j -~; o od o »»' OS ^+«< r-'
ooo^ososc^oa'3:»c3oQsc^os QjOOOjOiCiCOOOOOOO "OOO

JV^fi 'X3pui miqiQ
CO "SO

. OS kQ ^-^ ^ *-^ ^' *i
COCiCO 1 C3i oo OO OO OS Oi Oi

OS»l«!©J«SUsa»KS00Os5o
^ ^es o e^* Co ^^ ^' CO *-^ ^
CS00OSCiCOCO'Joa3COC:SO5

xst~o» .~,»s

JJ91 'mpB9ja-s?iq-io
OOOOCOOCOt^OOOOOOOO
CC C*5 CO ^ CO CO CO^ CO^ CO

t^OJCOCOOiOiOaO
COCCCO^COCOCO^CO

<

5q3u 'q^pBOJg—s:jiqjO coccco
00 Ot 0> i-t C5 O CO

ro CO CO ^ CO ^' CO

C4 o o» tOOO

o lo u:>
|ccoco«oo^»coococ^t*

coco'cococococococococd

locoiooo^c-cococoeo

COCOfOCOCOCOCOCO CO >co"eo

I CO CD CO 1 40 eo^ r- uo t* o
^qSjJ *^q3jOH—S^IQ-'O cococo Icoco'cocococo'eo

'"J^CS'^t^OTT'^COCOrt'iO

COCOCOCOCOCOCOCCCOCOCO
COCO'^
CO CO* CO • coco

0|2av j^oaAiv ui lO O 1-1* 00 00 00
to to lO »o >0 "^ >9<

co'wjo

U5 lO >0O O
CO o>»o«d CO

40 kO U3 <4< to

oo •o
t <c'o • ci
kO<0 1*0

eiSny icpej oi ^-' co' Oi CD ^' oo
CD CD CD CO CO CD CO

oo»ooo
00 'O CO c

"

CD coco CO to

• »oooo
< lo" ':0 C^ CO

noiSBj^-nois^a
t^ CD CD Tt'00 0>OOOOOCDCDOOCION<DOOOOOOC<0<0 0000>eOO»OCO<000»OC*

C)OG0C>000>0>0%0)03OO0)0>O0)90>0>O0)030>0>O0ftC0>0^0^0iO

Jd iBsBnqns-no[SBa
00 O 35

00 CO CO

1^ CO l-H CO O CO t-*

00 od oo' CO 00 oi 00

Tti-S'oc^pjcoooooot^oooo'^aicoiocoosacoe^-*
oj 00 00 oo' oi 00 OC 00° 00 l~-' r-' 00° 00 00 oi 00 CS CO 00 00 00 00

•}<I iBIoaAiv-nojsBa S^^S
CO 00 CS »-^ 00 "S 00

C5 oi oi O 00° o oi

us 03 CO

o'cjioi

P4 00 c:5 OS 05

O OS OS OS 03

050»OC^t^OO<000»-'00
00 O OS CS O OS O OJ o° o>

Voorxq/
i»ddn 'xdpui 1013VJ

Co '^eo *.» »o Co O 00

fts ^ -<i---'t-©s *^ o cj
'i5»<S*0'0*<SMsCOUS

OS-;
><s>«

»JO»J
»jcSo(5

•SOS CO 00 «l

<»«>;»> OS »i -ios

• t^ ss »» -t»
! OS j^; <cs t-T »j

20 JO?
vooix«/
'lapu/ 1D13VJ

COQs

OSOo

(0) 'niirBai o^r^koi^csi^sc^
-id** CO c^ CO pi CO pi CO*

• lO CO * »0 OS LO ^
«• >a5 CO pi •» CO

»OC0iO~*'»O'-4C^M<uS'^k
, us r-* »0 O OS CO OS

v« v*^ ^^ OS 1^ O C* '* '"
00Pli^P^<DPIP^cocoaDcnosogr^tNCQO3(r<c^-^i--;-;^---^^- ------ -^---,:^-^;:^,^,i-
•^rviTocr'nr. GOOscooocicNr-picocioocsicoo — picrrooP^pSp^-efC^t^oootooeoooaooo

'^l^P^CDPICMCOCOCCOsOSOQI^PICOOSPtcO-^"
1 TO CT' nfi GO OS 00 00 CQ CN r- PI CO CI OO CS IC 00 •— c

r>-Ot^Wt^>'-t*t'-t-*^^t*^t^Or^^Plt^00Oi-«-v^-J^-'- -< •-•-•--- y- rr-^--
CO»OCOl^COCOP<COCOP»Wt^CSt>.»OCOP»C4COt^kOCOCO*OP«»OeOP*CCCOCOCOC*COCOCO

3 O t^ 1^ O -^ O 1 *r^i^r^t^cot^t*t^



CATALOG OF HUMAN CRANIA^—HRDLICKA 73

. hsi q6 ^^ »--" »-C t^ --4

t CO <^ 30 °0 Oi QO 00 ^>ooooooo:.

Cj ?^ ^- "to eo <*J

*-: ^ "Q so cc 'o
Co Oo QO GO OO OO

tomNQOi-Ho^cooo
QD CD O ^ COOO *0O

1 CO r^ cc Oi t^ "* "*

I CO CO O W5 »0 CD CD

i-i05CO«3CO'-t«-«0'-« , U5 OS »0 00 C^J CD CM

. lO iC lO -^ »C ^O lO U^f 40 U^ U3 lO

t-< Oi -^ i-H « C<1

*o -^jJ id *d i6 W5 : -^ wi ^ CD

Cs "to -^ oi --^oi Co 9Jo CO QJ GO -^OOCSCOGOOO 30

O ^ ©O 00 iQ o» »o '

»-^ to ©0 oo >-^ --*cc! *

iQUS^Q ^O "^-^«S»C> ^^Q*Q *^*-*

iCPO-^Tj<i-ioeOTt*cocO'^

c4MMCMcio»CMCMCsicic4
cor*co*OTj<cD-«j«co »Ct^iOiOCMCOCDcDkOh--^-^C<»

c4c4c4c^cMc«c4c^cscMCMNCM

I

-
OJOOt^COeCCMCOOSCDOt^OO

1 Oi Cb 00 o> Co c^

00t^^fV500i>^0

OiOiOoc^ObooOiO>

•SJ Ui 00 -^05 OQ Ol ^ CCJ •^ -^

Oi >o ©:J
?--' ics cc C; o6 oii ^ e^

OOOOCiOiCOOOOjOOOsCSOi

t^»ooo

tot-

COQO

.oo©«*o*o*o«o^o
' ^ -^co oo oj ^^ CO •j^
tOiOOOOOOCOOiOOOi

>0>-,©4 00 -^^

cti OiCo cooa

^?cot^»^
-4-CO -t-;:^ ec( CO Co <5^( oi eo

CO QO 00 Oi oo Oi

I 00 0> 0> OS 00 CO

' CO CO CO CO CO CO

00000010501000
-^cocococococoeo

t^oor^oooioooooooioooo
CO CO CO CO CO CO CO CO CO CO CO lO^

00 00»Or-l

oicoco-^

tOii—iOiO>OOt^OOO
•CO'^COCOOOCOCO-^

.-ICOOOOOO
^ CO CO ^ CO

00 OO 00 00

CO CO CO CO

O Ol 00 O)O 00

CO CO CO coco CO

^_^iO 00 CO CM

Igcococo-'i^

I CD lO *»* »0 -^ »0

I CO CO CO CO CO CO

r-ocMcjuocoicos
cocococococococo

co(Mior^ccro»ccocotoio
cococococococicocococo r ^rococo

co»o

coco

T- Tj- -^fi rt« CO CO 00

icbcococococococo

t>- lO CM »0 »0

CO CO CO CO CO

CM CO CO CO

CO CO CO CO

CM lO * CO »0 »r3

CO CO CO CO CO CO

^.^CD •* CM Oi

iO»0»00»0
<oio6^ idoo
I -^j^ lO »o o >o

o»ooo»c»co
»o r^ o oi CO Tj5 »d^ ^ CO ^ *0 CO ^ lO >0 ^ ^ lO

ooooooo
CO »d '-^ oc '^ »d -"i^

lO lO U5 *0 T)< <*' U3

lO^OO
^ ^ c^ -Tt^ id
iC —' ^ •* CO
^-^00

I oooioo
.

< 05 t— Ol ^
> CD CO CD CD CO

C' lO »C O lO o »c

^ CJ 00 CO --H -^jl ^
CO ^ «0 <iD CD r* CD

O *0 O "O o
CO »d ci ic o
CD CO »C CO CD CD CD t^ t^ CD CO CD

lO OOOO
Ti- CO i-d ci "^'

iCD^HCMOOTt«CO'^'^'*CMoOCOcOOOCOOO'*J*"^

o^oioio^o>o^oio^c)0030>oso%osoicios
OCD r*OCCM

ooooooo^
CMCM ^OCMCiO
d O 05 O 05 O) O)

^^CO "^ t^co

t CM i-« to W5 COWO
< O 00 00 00 00 00o

OiOCMCMOCOOOCD
oioooioiosorGOoo

Tf 01*0 CO 00

CO 00 00 00 00

COC o oococooo
00 00 00 cx3 00 oi t>^

^^^^ CD t^CO

^ida6i>o>

' CD 00 —< b- t^ CM O
'Oooociosoio

^Tj'OCD'—tCMCOOO
CJoiooOOiooi

CO f-H coco i-H

05 o oi d o
00 rH .-H CO Cl t* 'H

O Cl d Ol Ol O O)

^1-4 00 00 r»

?aJci coo

locoi • oodowito
' »o ori ci >-i -^
I IQ iQ IQ *Q IQ

U3 1-, Oi 00 ©i -^^lii

to* od OO 90 »<0 O "^
*Q ^<f-<t*<i lO 'C *Q >o ^ *o *^«Q

«>) iQ o6 >^ Co oi

soeoC>

Oi-hCM'^CMOSOOO^-^i-''—'^t^-^co-^io
'COCOCOCOCOCOCMCOCOCOCOCOCOCOCOCOCOCOCO

,-^00 CO CM CO
CO ... •

CD CM CO CM Tji

iCMCOCDQOSa^OOOiU0C<00CMOO—<t^
lOOC^OCDi-tCOCMOlCD-^CD^
i.-.oooooocor-ciot-t^

CM»o-^oicor-cocn>Ti«coooccCMcnifO» - - __ ..- — --^^ ;^^^^OOCOCsCMGOr-QOCMOOQOCMOOClCOOOOOt^GOCMCMOOOSOOOOCMCMOOOOCOS^OOCiCOCn
^-cot-•«*<r^^-t--'^t^r^TJ<t^l^^}1^*t^t>•^^"TtH^^-^»^-.^-.co^t>-^-^^o^--^-^-^-•
COr-^-.CMCOCCCOCMCOCOCMCOCMCMCOWCOCOCMCMCOCMCOCOt^CMCOCOCO»ocOt*COCM

Cj ' 5^ c3 o3



74 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

CO
W

s i

'A
2

CO rt

Eh bo

<«3

(q) iqSi8H

(8) 5q3l8H
uoiSBM-no^naj^

^^

(pomam s.BjjgiypjH)
•0 "o ni il5iot3dB3

oooooooo

tot-; to

00 to to

ooo
»r5 to oO r5 r^
1/3 cc -^

CO—c N.

coco

rr— r--r^r^ooc*:'C5C5 - r^ C o 1^O^
tOC^tr>OOC:COCOOOOOCOO»OOOOOO^lO-HOXr^OOt--C*4iOtNtO

eppop^ fBiuBJO

X}pui 1pp03Jff-}1lBt3H

io^Tr'+*^^»oiO* - lo lo -^r ^ »c

xspuj JilBpfj UDJJV

XJpU/ ^DJUO^

jqSioq smSajg-nOTSBa

•ranrBin lEjajBi 'tnBiQ '

(niTitnTXBni

pc «ipQ^I^) 'niixmn

I?
C «

•< ea

o^(^?^Qr>>-Jo6*-^f^'?-^t--*?^co^oi -^os »/:i Qj ^ oi o *^ --^©S ©S C5 o6 -^*^ Oi

oi cS O* <S ci ^-^ —.' -^ ^ *-* *-^' '—
' *J ©j *»»>«-* ft-; e-< (^ ^ f^ ^ -^i^-li-v-J- -*.-». ^-j-"^-V -<f

ts. oo 30 00 ocoooooo 00 00 oooooooo 00 00 00 oo 00 00 OOOOOOOO oooooooo ocoo

C^iOC^OtDcOi-<<©00'^COO'^OOOC^OOCC'^C^00050»«OOOOOC^'^

-^o?D^-c^cDt^cs^»-^^-^~ooc^^'*cD«0(DOlO^tD<otN.^Hooeo^HO

u^ -<*< o ic o o ira o »o to o »c o "^ o o Q »« *o eo "5 o »ra o o o »ooO W5

»7
_;'^ oooooooooooooo'

cccocccocccoeccoc«?i:«cocococcccccc-;rccocccococccococococQCOco



CATALOG OF HUMAN CRANIA—HRDLICKA 75

1-J ^"o
-« 30 0C t^

oo oo
oo
TO "r}^

CO '^J^

oooc
I S ^ l^ o

ccccrooooi^eo cccor--cct--r^

; ^ -^ ^

,

^-'CO r-H .-. ,-H

«^ oi CO od *^'to od »<s ^--^ t^ us 00 ^ e*'

OOOOOOOOOOOOQOOOOOOOOOOOCC0020

00»0<OCSTfCOt£)0&'*tOC^iOOOO'^

o-<j*0'<*'r>.oooi»owooi0i-<coco

t>.O*C0aC^C0M*0i'^C0Ci000OCDCD
t^i^oor^r^h^cccDt~^«dt^r^?D?o

-fj« »0 TP O
' ^ ro lO

'Tj- lO .—I ,-( ,-1

oocc^co
IOC) t^ coco^ CO *-! n-1 l-H

i^»OTj<o*co»ccooooosioeo
c^®wt>-cc»oMc^corccor^t^cs

ocooodddococodo
'U T^'i^ ^O "^3 'O 'C '^ "0 13 "O 'C 'O 'O 'O

»o Ol -^ c<» o -^ iC r- cs ci^ r^^ lo

^OOCOCl^S'OCClOO-^Tj'COCC'^'^QO

cccocccccccocccocococococococo

o ffl ^ 'S X



76 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

3



CATALOG OF HUMAN CRANIA—HRDLICKA 77

1 •^ I '-i *-C^O «<i »<5' to' eo~
I Oo CO Cc Oi 00 OO Co 00

iCOiOU'DOCCCliCO
, CC © t£5 (C CO tC <D CO

ICO n-iCOCO'^NOi O O

*<^U5 5o ~^»o *c *Cj *o ^ 'Q *^

NCOCOiOCDCOM-xfiCCOC^

eow5cD.-i0CCJ'<ct*r^?Di>.io

^<N ITS '^ <0

-O e^* b-T ©ci «<5 r c; >•- CO

OS 00 r^ t^

CO CO CO CO

rCOGO.-H.-H

• CO CO ^ ^
^05 05 ->0 «

oaiooco
CO CO CO CO

I •— t^ 00 c: c^ r^

I M* CO CO M^ ^ CO

r* Tf c^ CO

CO CO CO CO

.iO»0-^»0

^os CO roco
I I

-I I-

C^ lO

'O CO CO

CO CO CO CO

. 00 lO CO lO Tj* 40

' CO CO CO CO CO CO B-CS CO CO CO I

. , ^ r-I [-- CJ ^ ^ r-H

iiQ»0^iO"^"^'*'C0

I lO *0 O O u^ C' ^ ^^o

i't3*COai05CO—*rHO
' CO O *0 «0 CO CC CD CO

^T-I -^ oi CS*

OC^OSCOCOCOOOOl-^OOkC
OC oi oi ci C5 CS> 00 oi ci ci 3J

^"^ iQ QOCO

^gioJodo

COOO'J'aOOCNO'^I^-''**-*

OOOOOOCOCs^OOOOC^O
5^t^t^oo&
^ c^' tad oc 05

iO C« . O '-^ CO t-iOO lOO ^
S3--'ooc^

I *^ Oi CO t^ -^^Ms to as

I -^fti us <»j ><a »-4 00 to
' >c> *o '<S *C *C> 'Cp -^ -^

CO ' 9* to»^

itoeoto

• os-^r^coior-tococ^p
ococococccoco^eo

r-H <t>.OiGO

-,0 ^ CO ^
coco c^ -^

-lO .-H rt ^

cooaTT<0DC&00'. . ..
aot^QOt~-i^r*aooor>-i'-oooot

CO CO CO CO CO CO CO CO CO CO CO CO c

O ' OJ c3 cC



78 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

r^ r-^ t^ t-^ t-^ r-^

«D<oecoooo
t-^ t>^ t-; t-; 00 00 t-^

, (B) JtlSlOH
uoisBN-aoja9I\[

CO-* ooooo

(pomom S,B3f?!(pJH)
•0 '0 n[ ApcdBO

oooo
I.-:) c oo
ooa: ^ CT)
CO C^ "^ CO

• CO r^ t-* c*3 CO CO t^ o c^ t^
r- I- O -"J" O: CR

'i^ocot^oi^ot^oeo^-copo
i<DoooCiOcoc::^cDcocc»o<o

oinpop^ [BinBJO iC^CiOO i»0 i»CiC»CiOO f>»C*O»CiCCC*O»0»O

ijpii/ w'^^-n'^PH

X3pui jyCpH MO'JV"
1 00 oooo 00 00

00—.aos^o^^s
«co^o6o6 »o
t^ CO t^ t^ t^ «>.

Co " **00 O CO «0 *H «D O ^ C) OC "^Wi

«^ lOoccooooccooooooocoo^.^<«t^

X3PUI p>JUVJO

Cb lys 5o<s> **ua

»4 ^ ^ ^ fti »i

CO O) '^a 9) es -«5 «5 CO t^ N. O 05 -^"S ^-00000000»^O5«^SCO^.00000o0o
J-^^^^^^^^vrj yi ui ifi u^ ><i ui V5 W5 Co q5 Co CO Co cci Co Co Co

.t^t^ t^^^«^c^t^i^^*^^^^^^^^i^t^«^^^*^^*^^^^^^e^^^t^^*t^^*«^t^^*

<

<

jqSiaq BcnSaaa-nojsBa

COOOOOSOOCOOOOrrO^OCO
co-^c^oic^cocococo-'i'cococo

•nnxcni i^aajBi "01850

COOOCOOO'-"'^ T-«COOClOC010COO'^05C^OOOt^C^O-<**'«'0000-C(MCO^»CNCOCOCD
cocccoco-'T'^ •TrcdTrc6co-^^'^Trco-^cO"<j*TrTr-«'-^)''^cococO'^-<;i-*Tr*c^TrTj5

(mniiiiTOni

pB B[iaqB[3) 'uiixGui

joiiaisod-ojajuB "lUBiO!

»0 ^OOOC^ CO

^ <ji a^ <:y> ^ '^

i-<'<J«OSCOCO»OC^OOCOCOO'^CO»'^00»000 04COCOr-TJ'OiOOOOO
Oio6o6o6o6c^o>o6o>o6o^ci6oooo6o6c3^c>o6o6i^o6o6ooo6cno>oo^

< 01

00 Q O"^ ^'^ ^ CO ^ ^ CO*0'^'*Tr*OCO»0*0(Ol^OCO»OCOTJ«t*U3*C T3"»O»O'^C0t^

1
o

H o

.id . :i<!W.£-ajii I 1 . o.i<;'5 oid a fe-^ '

c30r5CC,-^:lac30000o3tJCcaOOOOOOOOOOwXc30000000

g ;g.s.s2Ea : i :~a
^

P :<!t'hJm P SPMcoP M^U)

s ;

•^ooc^^ooooc^T-co^^oooooy-oocoooooo
^

1 ;
6m

; ; ; ;
oM ;

cM 1 d ] ;
;m

; 1 1 1 1 ; 1 1 1

icooi •-' CO 00

00 cc 000c I

'ccoiccr^OiC*4cor^ccco^ ^. ,..-, ,4'<r 'CC-^ ' ' ' '^ C^ O00^ '^ (M •* O
QOOOOOCOOOOOCOOOdO — 0000—'OCaCC^OCM04l--.tf2COGOOOCOOOCOOOOO

oor-.r-r-r"-i--cct-i^ooi^r^ooooQOoot^50t-t . r^ r^ t^ r» t

cococococo*o cococct^cocccocccct^cccoi^cocot>»i^t^t^cococccccocccccccocc



CATALOG OF HUMAN CKANIA—HRDLICKA 79

^M^ CO t^ O

^CO^ ^ .-H

OOO
ooo

OCOOO
c3 c^i »o o

^CO O TP CT>
; 4fj iC CC CO

c cc r^ CO r-- r- ccr-ocoooot--co^CCOiCCTrC?rrOi»0
oi tor-co

i^t^t^e^oot^ ooQOQoe^Gct^ooi

CiOjoj"--! '*— •<^^-. 00 05 Oi ^ eo Qo o> *-. «» *-*-^oocoCi *<^

fr^t^-b**^ t*t^t*es.t^« .e-»*^?>.i^t^fr--fr^t^oooo

COOO"5 iC^«OOCO(MO>*'t i«D^r-i;DCDtD<£)CDCO t^ <NCO CO

t^OJ rf' CC O

CDCSC^OO oo<ocooou^-^-^'<riocsoo-^-«rcccc»o-"*^

06060606 06 06 06 06 o> c^ (x^ 06 06 06 06 K 06 06 06 06o 06

CO CD '^f 00

" irJ 06 i^ o>

0»00'-'W500iOOOOO'*^iCiJ^iO»00
C0<O»OCn*CD«0»O'^»QC0tP»OC^»OWCC»OC0

10 CO Q --< O

C30p3c3000

0^rOOOOCi:v-C'700000000

coc5oi • ir^r-t-»0'«^ 'C-i '-^rcMc^i^i--. — loc^^r^
cocccoci ocM-^^c^iCi-Hr^-cococcto-^ctcococOTf
OOQOCC'Cl 050000000000—<00O(____._
i>- r-- i^ cs t^ t- t- r^ 1^ r- 00 t- t- i~- t- (^ I

CO C^Ol
COCOCOC^ -.- „.,-..- __ .,__ _ _
OOQOCC'Cl 050000000000—<OOOCCOOCCOOOOCCOOGC(
i>- r-- i^ cs t^ t- t- r^ 1^ r- 00 t- t- i~- t- (^ t^ I"- 1^ f' r^ tr
CO CO CO CO J^ CO CO CO CO CO t^ CO t* CO CO CO CO CO CO CO CO CO

O ' OJ CQ C3



80 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

xypuj
OS ' »<5*C! ^ OS

Q0 00 30CCCOCO

-qojy J^IooAiv J^ddfi

<*< uT Cl iC

;C CO CO CO

00 Ci

COO

CCCC^TOl

X9pUJ ZOfio/sZ"
*-,cc ^o •-*':o y^^Zi

I
QJ--*to•v^oo

^^t--^-^»^ -^
^«0«^000 OS
«0 ^^-T»Q --T-^^

OO W3 »<S *<*-C} «* C) O
*ci ^ c *^^ od *^ os

-xcra q^pBajg—9S0K N cs e^ cs c* ci c4 ci

IC lO -^ lO lO ^ IQ »o id lo

t-H t^ C^ »« Ttl OS

iC »d iri »r3 ^d ^ uD-(j;id»ctcid»d»d

7fil *X9puj 2^nQ^0
I ^

o O ^ *cj eo ©^ C)

to -^ »i ao 00 cc ^
OS OS O oo O Oi OS

)y6u 'xdpuj WiqxQ
«^ >o *Q *^os -^t^

OSO t- fc'- "^OO^O
t- Oi t-. OS OS tc oo

OJ OS ©i*o

<*iOoooo*^oosoo>-«
i9^cso6*-^oscioo©iQd
loocsooooooososoo

!jj8l •q:ipB8aa~fi5!qJO
ooc** OOS
CO "^ ^ CO

00 Ol OS C5 COO OS

CO CO CO ^f CO TT CO

:»q3u 'q'JpBOJa—s:i!qJO
C^ OS t^ O '<»' 1-4 ^ C^OO0s03t^»-<0Sd

T-i'TlH-^COCOCO'^CO'^

%m ';u2i8H—s^wo
t^ t^b. CO lO O "* CS 00 »o

CO CO ^ CO CO CO CO

}q3;J 'TOSiaH—s^iqJto
M 00 -^ 00 t^ CO «0

CC W CC CO CO CO CO

r»ooco
CO CO CO

co>o X o
CO CO CO CO

io:Dvoos»c^-ooot>-
CO CO CO CO CO CO CO CO CO

ajSuV JBI03AIV

9I3UV IBJOB^
O »0 W3 O
Ci <*' 05 >0
CD t^ !0 ;C>

noiSBN-noisea
o-*oo
o —<do

'Id iBS«nqns-aoiST!a

•jj jBiooAiv-nojsBa

VooiXq/
iaddft 'lapu/ zopnjf

\OOTX«/

(0) •mirBni

t~ ^T5« O f^ »«

>.; lo oj >Q *-^ ^
US U5 tC> 'C> »Q »0

CO O 00 o t^ -^

to to !

ooooo. -

t^ CO C-1 o to

o o o c o
c^ 00 CO coco M
O 000005

OOOOOIN
O! OOOOOJ

ooooo va>oo
o oi c^ o o> t^

6^50

odo-=f

oo
ocd

o o' o c o -;

N •«»< -H CO t^

oiojooooi

NO
oo

cooco--a>c>»
CO »0 Tji Tji TT -^

CO 00 CO

coco -"si

t* c^ CO o • CO ^ CO r^ "-H I c*< ^ I CO **< it-HC**o
iOCOCCCOC^^COI^^COC^COCCCOCCCOCOCOOSOQOit^CO
^-iOOOOOCCOOCOCOCOCOO'—'OOOO'-'QOOOC^IOC^CSI^UJQO
C^ I^ 1^ 1^ OC t^ t^ I^ i^ t^ oo 1^ r^ 00 t^ t^ 00 00 00 QC t^ CO r-.



CATALOG OF HUMAN CRANIA—HRDLICKA 81

toed CC CQ

id lO id CO

Cb^o^^*

«3 uD »C
r* »o to CO

oicsNCsi

CO O "^ 00

T)< CO •<*<•

•^oot^

oO'^tcca

GO^OOOO

oooo

0*0 oio
00 t^ CO CO

kdtd CO

O »4C> to to «0 0»

o oi C3i^ oo "Vs od
*o »o «^ -^^^•*s *<f

CO O CO CO CO CO t^

CSI CO C4 M Ci Ci Ci

^o

r~ CO

coco

csooco
tQOo to

CO CO CO^

ooco

GOlO eooi

CO CO CO CO

OOiOCO

CO CO CO

»ooooo
cc' o »o ^^ CO
lO U3 "O *0 >*<

O »00 lO o
1^ r^cD'^co
CO CO t-o CO CO

«0«OrfOSM'*'*CDCO'<**CflM

000000 05 00

9C4 0^co

Ob <5 00 OS

OOOtJHOO

o^oo

*-^o ^to

«i to-^to

ooco D)r«

COdCOOOO-^ O
03 oa O) ^^ o 03 o>

Tj< cocoes CO

O O O Oi
^'

r*ocoT-)

t^OC^CCt^COOO^QQ^
O0'-«'^C^'»<OCOC5CS

o^ cc ©^ ^* oo to

CJ "^Oi oi Ms ©i
CO cc t>. tC OO 30

t^ CD t^ t-i 00 l^

to *d id CO u:^ u^

oi*Q^^ooto^oooo*-t
^ *^*ci f^ '^oo o to ^
OiOooot^ooe^oo:coo

c^^eoc^icx'ocooi
cDt^cdr^cDcdt^t^cd

r*0'<**^»oc^coccoo
tdcdidid>dui>dcokd

»OC^»O»i:sOCi«!OW5to0CO»O9^^O

lO-^TiQCOiOCi-^OlCCOiO'^t^CDi-':)'^

IC »0 »0 IC lO IQ iO
cooooc^<Nr»'*woocor--^ccco-«ji
id'^ididid'^'ididid^'^idid^idid

>-,cc'^to*:)^^*i^^©^'&joooo*oiQ
»d to to «o *-'* t-^ Co '^' t,' i^O cd Cc ^^ ?o '^ 21
Oi 00 00 Ci O:. 00 Oo Oi CO Cc OS Oi 00 30 oo Oi

.OoOO*Qt

1 so i^*^

^O coo CO

TT^ ' o6 oi v-^

i3 ' '<^5^ to

{^oc^csco

.-H CI QDO

*-;id

'OOiC)t-.«itoOiOi»c>to*
iC>ccidoitoto'deo*-^to*d?

Oi Oo I Oj 00 00 QO Os Oo 00 0> Ci 00 Oo Oo 00

t-Hoooosoa>osooa»'-ioot->c4i-i
^cd'<a5cd'^cdco'^'^'cOTj5'<d^'r(5Ti*Tf-!ji

*j^cd

ooooOi-ioai-(^-<i-Hwc^<r«

OlCOiOCOCO-n'-^OOiOTft^GCOCOu^l^
cococoeococdcdcdcocdcdcccdcocdco

lO >0 »0 lO »C lO IC
cDcO'*iooo*C)Cocor^»o»OTft^

CO CO CO CO CO CO CO CO CO CO CO CO CO

o»oioioooooo
id i^ oo ci »d »d cc c^ 00
»O»0iOC0iO>Oi0iC*O

ooooooomio
idcdtdcocdoJot--^t~^
CO CO CD CO CD CD t>" CO CC CO CD 1-* CO CD ^D

ococoiooost^o 0^*01 oj t^ «-! r- CO CO

ooooo»asoo*oooJaio"o'oo

C:Oi-iC^00'*'*t*0iC^'-'0»000S0St^»C

oiocJoodciaiodoioJoiooQoaJcici

WOiC^Wr-<t*»Ct-lCO
oo^'w'ooooo

Wi-HOOOOO
O O O t4 ,-4 CD

o «i ©:» C) 90 ^<^

-^od >~^ »d wi o
»<:> -^M5 *c »o *o

O »^* oi <S ^
OiOOOC OiOi

oo oo eci t- "^Cj Ci C5 -^

^ ®i C33 •^-J-Oi t^ O 00

OiOli-.0*-»C«iQOCi

<r5 o6 So b^ ^' **:" 'Ci CJ 05
OsOOOOt-.'^OOCCC35CC

ooO'-n-ieoMcoTpc^c^r-ooiOco
»dcd»did^^^^^'*idTr^'^tdTf*

^^00 05 CDiO

^ "^ CO CO "^

,^ooor^t^
^ c-^cd-^

^-vCO COi-t o^ . . . .

*^ Oi CO CO ^

^OcDi~* oa

J O CO CO CO

CO —I O CD t~-

:co<MTt<

^ O CS'-I

^^05 Tf 1-1 CO

CJl 55 cf' OS *-H

'**O00
oi i-^ oj

^Oi^r~t^

CO "3 Oi O ''J^

t- r^ t^ lo Tt<
OCOCDC^OC^'^TfCMiOi—ir-CDCOCOCOTt*

rt'^Oilr^t^O'-'O'^

JOOOOOOCGOCOOOOOOOOOaiOlOOOOXQO'X) — OCCOOOOOGOOOOOOOOOCCOO Q^O t^JIiS
^ r- t^ 1^ r^ 1^ i^ i^ r- b- est r^ t^ r- I-- r^ r- CO r^ r- i^ r^ i^ t^ I-* t- L: *^ tr .-TTl- -t" ^ ^oeococococococococccor^cococococoi^cot~-cococococococceoco t/jcr'^^(«5i

^1

SB
o S £

633194—44-



82 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 04

(q) iqSpH

(poqaaca s.EJiJtlPJH)
0 "0 n| AjiOBdBO

CO
W

w

I

0(npoH I«!a«-iO

CO C*3CO t^

z»pu/ V7P«»-'a'-?V''."H

wp«/ JV^.'^H uoj/v

ijpu/ imuvjQ

iqSiaq umSajg-noisBa

•uijMui IBJ81BI -nreia

(rnninixBin

pB Biioq^I^) "taixBui

jou9isod-oj8inB "aiBiQ

S o c "

ort oo«c

r

O OCC Qrococo o

»- t~ 50 t~ 05 ~*0 0> SO Ol lo «0 «5 tC

^^ l^ 4^ t^i liJcfifiiCt^titCiCfrt^i^t^i^i^i^e-. t-f~t-.i-t»

I (>ic^ (NCO CO cocscic^coc^cjc^
•TJ^OOOOO

•<)• 0> O C» CO * 00 ^ CJ CO r- O O O OJ 00 00 CI « 0> * <N 00 rlOCNlfflCO

CO C^ CO CO CO CO CO CO CO CO ro -^r <i^ CO CO CO CO CO CO CO TT CO CO COCO^COM

•<t" O •? •* •"J" O O O O O * 00 00 .-H O CO CO -^r t- C^ CO IN O OO'^tDC*
Oio6oc'odo6o6o6t~^ooo6ocooodcj6oco6oot^t-'o6oot-^o6 t-^f-^odt^^t^

0'OtcooSS'Ot^t~coco«3>o-iScocot^cot~«o>S

EOTa
o g

C3 <^ C3*r2

is
'^ 6 "^

,j

:w ;t3 : Kcc >op xp

;^'
dddoooc'^ooafl

^0

OC 00 C*^ CD Oi »« c t^ -^ -^ CD C« 04 00 00 O CO CO ' Tt t^ tr
?ii«ioir3ioir>ooc5co>n-*co-»>cD^coi--p c^;^©.^
OStOCO-^OCOCDOCCCC-COCOOOOCOC02rE--'-<tDSSS!f5ooSooooXococooocooooccooooooooccoocooocccCrt
1^ r^ 1^ r>» r>- r-» t~— t^ t^ t^ f^ I^ r^ (^ t^ ^^ r^ f'^ 00 r- r^ r— r;j

COCOCOCCCOCOCOCOCOCOCOCOCOCOCOCQCOCOr^COCOCO"3

5 CO o

o c^>

oooooodS



CATALOG OF HUMAN CRANIA—HRDLICKA 83

ooo»oos
CCOO t-^ CO

t^ -^ -^ 05 O CO CO
^* (N --^ O Ci (N ^

'^r^ 05 c^o . . .

o ooo
CO o oo o
'-I OO O Tj- CO
^^Oi CO --H "(J*

o"r-<"^"i-r

r^i^ t^o r^c CO r^ or^ o r -eor^r^cor^cocoococoococor^ coco oooco r^

«oC)00oo coo
QOCO

*-*-ui to OO OO oo 00 ©t ^*Oi Q> «^ et ^ ^*»o *o to oo O »-^ »^ **»c» »Q«^^t^t^oiCjsoo*5i^oo
^^^J^^^^^** t-^t-Iooodooc^JcjjcjjoicjjoioiojojocicScioocJOCJocSQJ^*-^*-^'-^'-^
l^t~t,t^es. «^t»t^t^*-e~.e^i~i~»~t~t~t-i-COOOOOOOOOOOQO'WCOCO-0000000000000

ta—.00

^C4 CDOO O>00 i->^oO'^oc^cooo-<a*cocDocooooOTf^r-co-^oocoooo50
coc^csc^coc^c^'^^coc^co(Nc^c^cicoc^c^(N—Jcoc^oico

00 00 j ^OOCO'^Cl
oi ^

I
*o C^ ci f-i CO

000*000 OOOOOWC^COt^^CTSCCCOOOOO^^OOOOC^C^C^CSCO'^O-^COt^O*
^COCO-'t'^ Tj«^^CO'^'^COCO^COCOCO*^CO-<3^'^'^'^'<r'^'^TJ«'^-^Tli'^CO'^"^^CO

looi'oo ooosooo<Ncooo>o.-''^«oeo>oocOT)<T)<'^!Ocoeo<ocooooo-*tooo
odt^t^oood o6o6t-^t-^o6o6t*t>^r>^r-^t--t^i^t^t^r-^r~^o6t-^r^r^r^t^r^cot^eDr^r^o6t^

>«OOQ QujOOiOiQ
)«0*010 iOC0CO-^CD»

iO»r50»0»OCO»00»CO»000»OiO.COOOu:!0000
cocoi^*ooc^cor-»o*o»ocowi;o(0«^cscoco»ocot^»o

rH C) CM 00 O
cooo lOt-t 00

M:S
-i.pl

1 OJ ^
,
_ - ._ , ... - , . ,

:=-!«i

— L. ' a* O 2 °!5 °5 '^ 1 03 O O Oi; o3 .C0PO03Oe3a3Onp(33O 3c! O O O
==•- '^^ s fc3 ; a a S:2 a : : ; a a^ E3 " ' - " ^
-<SM-<M'Ow :<jpM<p ;

a
to A c'O.n aTix)'^

a
05 ;i

S :

P :

s^. fe000 000000 ao>7 000 _^___
'ccc 6 ;

',«3
; ; ; ; ;

CM o
^pS : !p I : : : : ;)§&;§

7 o o o o
"^ T-J T-t r-l T-!

Oi CO O ^ t- 0> -IT' o c
CO <-H »*' CO c^ cj wb t--

1

CCOOOOOOOO CX)COCOC. __

cocccococo cococococo

3 00X>'00 -H Oh-
.aig.2.a

^oc^oor^ocoM"'^^cooc^coh-'v^o--^eoccc^ot^ S^^ Sc ^.-^-.aocc^occr^oocxicoooacooooO'— t-ooxoccoooo5cct^<"X) o o >"Lr^LS

CO »o CO t^ r- 1* CO CO CO CO CO CO cc r- CO t^ t>- c*3 CO CO CO CO t>- 1^ t>- r* cc ir* <« (< r^



84 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94

z>puj
05 ^*to »i3

^ 05 OJ 00

oo — ~.

oo-4oj

<DCOt)<

-qOJV iBI03Aiv J8dd/i

NCOCM
to wi *o 1010 »o

X»pui /OJOjV 1:0 oi t^ (Sri «o

•rat

-jxxa q?pB3Ja—3so>j
^ coco 10 5D

e4oie-icsc4eicic«N

jqSWH—aso]^ ic *o «S -^ ^

tM 'Xipuj lB]iq.iO

tows

ooocccboo

O I Cs Oi O Oi U3

o^ I o^ Cb 00 o^ 00

PlBu 'xtpui lojiqj^o
00 O^ 00 00 00

"5 »5 • i^ eti t» O '<i

tc t'l . oi 00 oS -^ as
coob lOaoaCboooo

-*oo«5
--i-f-^oo

<

•J

W8l 'q^pBajg—s^iqJQ
oa A 0& 00^
00 CO CO ^ CO CO CO ^ CO^ CO "^ 00 00

3q3u 'q^pcaia—sjiqjo
OOOSrtOJ

*eom'>s<co
CD^OO

1J81 *;q2i9H—s»IVO
tot>- CO c: « <C (M

eo CO c*5 cs CO CO CO CO CO CO

tt te>'<j<co

coco CO CO

tqajj 'iqSiaH—sjiqJO coco CO CO CO CO CO

•VD-Vf

3l3nv IB109AIV

00



CATALOG OF HITMAN CRANIA—HRDLICKA 85

coooooooooooooo;
So i ^iod -^

<CtD coeds; o
C^-^CDOMt^COOO
C0CD*OCDCDCOCCU3

IC »C »o ^ CO C-l lO -^co

»Q C3& O ^*-^ tQtSO0i00C>C50i

oeo-*cocctoo-«*'»oc^^icco

C0'CO003i--«C005Tf<«D00O00
»c »o ^ ^

'Oft I GiOiOO

>O90>-Ht- W5 -

tO^QJ O t^ "O ^
Oo Oi a& Qj CO 00 05

00 was*
t-^wioo
OOCOOO

M . . . .

^-^ iCOOOOi

« t- 1^ t*0000t*05000
coeocococo'^p-^'co

ooo —^tOOOtOiM
O) . . . .

00 O) OO t^ O rt -! '0000

CO CO CC CO Tj< TT TjJ I CO CO

MOO
TjJcO

o-*co ^tO'OC0'«4<»'303r^

cocococococococo
•oco

co'co co'co

i(Ot)<o> W CD >0 Tj< lO "O 00

CO CO CO CO CO CO CO coco

lO uo
05 CM CO

•ooo
' r^ edo- oS

lOo »o

co'oi CO

OOO^t'^O"'^
CO r-^ to oc :d ^ rjJ ^-O

IIQIOU3

It£>tOTl<

00>0
rfl^CO
CO CD CO

o«ooooooo
oooir^cic4-<j^'cDos
COCDe^t^t'-CDCDO

0000«DOOCDOOeOO^^M*Oi0500^0Tj«CDOOOOO»OOi'^'^
OOVOO^OdS>C>OQ^OOO^QJC^00030000^00)C^03

*oooo-»<o
lOOOODOOOO

00'HOOOOO»CO-«'COC^'*NC^O
t^GJo6o6o6o6o>05o6oooJc>o6

COOCM
03 00 00

^O 00 00 -^

* d oo' t^' o

icJoJcJoicJ 05000)03000)
Tj>tD>0

ooioJ

OOOSOO -1

' W5 tQ» to *0 «a

a^iQ 00 95 ^*

CO ^ 1»^ QJ C5
iO tQ »o ^^»o

•JOO

C0 05 «>oi 000-*

'«--O«0tJIC0

ICO CO CO CO 00

OOt^OOtDTrlO-HC^Ol—

(

ci CO ci co' CO CO * CO' CO CO 't^CO '^'^

CO Oi CO "•«< CD O "^
loco -^ »o o r^o

lOQOCO^ CMO O •-< O 1^
—• t~.>o

i^cocxcMSoc«oot^co^TJJ^^^a3coOt--!^-^oScooc<io3'h-
OOOot>-cMmcotoeor--,Qrcr)Qn^vif:r)GO^>nn»—I r>-cr)'30fiDcr)aoasQOf--cD
r^ 1^ t^
CO CO CO

CMOOCOeOCDt^OOOOOOOOOOOOOOO^t^aOOOODOOOOOSOOr^O oO t^ 00 t- t^ t^ t^ t- r'- 1^ r^ t^ oo t^ 00 t^ 1^ r^ t^ l^ r- t^ r^ t^ t- >;-'

»o CO r^ t>. t^ CO CO CO CO CO CO CO r* CO t^ t-» CO CO CO CO CO r^ r- 1^ r- CO



86 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

sOO ^-NW ^^-^ /-vCC ,-^»» ^-vOO .^
< GO '«r CO -^ (O ^^ CO -^ CO •«< t*- CO . _oo^o^i-^coooooMco cooicccocor*r-tot--t^ oo»ooooiooao

'CC—'0>^—'OO ^Oi^-'CD "—'C

C^iO lOiOiCh-i—>C^»J^u0^-f*^^-ClClO (OO^OcO-fC^Ci'^^C:©* CCCl — C:OcCCOOOgOO 05'n*050C»C^ -^CSCOM
f-hCS.—itJi.-.CO'—OO.-HCO'-'O-" ^(j«t^ooO'<*'-^-^oo'to cr. .00— CNc 00 OiCdOiOloO O CO o -^

pH ^ rl 06 ^.- rH CO f-i
rl l>^^CO •*^00^-'O5 "t> ,-1

Oi t^ kO -H t CC Wi 1—
' CO ^ «0 -^

CO . COCOCOO—tCOftOC^'—'OO'-'tD

_ ^ ^ ts. 00 t-1

. ^-OO^* O"

C^ ^w' t", N^ CI C0>-'?0

>t^or^'*« t^oor-r^

)0 co-Hco-^coo9ooco "^*o t^<N*o 1—'OcioasQOroo5^c)0--> corr.—'iccccoeor- o>--oooo*o ,-H r^ —H ^
COCO'.OiOCO .^OCOCJiCOr^'—' . C^OiC*Jf-'C^COt--OC^Oi CJt^COtniCOCOOICICSCO CClQCOOOCO-* CO^COTJ*

'CO '—' .'•-' .N^CO^* .'*-' .^

.-I C^ T-l

r^Cir-cocj-^i^r^caoocicococo ococC'^gO'-*-^^c^'-'
>o CO »o c^ -<s< ^ u:- CM Tj* , lo to .-1 . CO 01 "^ CO -^ -'J* CO '^ -^ Oi '^f CO w:! CO CO .coo »oo»oow:io *o c^ »c »o

»-•»-» rH r* rH *0 i-H ,-1 00 *0 1-1

305 CO 10 CO r- 1—I o CO CO ^o -^ M* >o h- Oi C^l -^ CO CO -- 00 r^ r- 1^ Oi o> o •-« 01 ^-. oocicocj
.-«OT-»Ot— oi'-i-^'-ios^-coio _. _40too^0"^»o*:)0;oo o»oc.csooci^iooiO ocoo.-«oto 0'-ho»o
-'ob^^»0''^c^^-'co^-'t--I^uo CO c^i^

-^'- -
rH 00 »Q 1-1

coco i--.-tt^a>^C4?^uo.--»i^r-.o
h» . CO O CO O CO Ci Co CO CO"^ O CO

'^j* CO CO CO r^ <© 10
r-t ^ r-< r-. 00 1-H

'j«eOcoiococo.-'X)Xco "^ooooco — cociooco .-'co.-».-«T-tb» lOCiw^O
^OCOCCtCO-^QO^^Ci iriC^C0»-c0-^^-n'*0O COCCCOOCD«0 cococo»o

*-4 l-HC^^rH (-!COU3 Cb

Wl>- 0lc00a0000C0O5r-.00*^00OWO »Ot^OCOOCCCOCiO"^ ^-SST**ir3^OrH4O---r00-«ij*O'^'^'*' CO-^iOfcQiOlOCOQOOt- '^OO'^O'
5 05 C^»OC0 I

»0 CO lO
»-t MD .I

- 3 ^5* CO h- e
CM -ff C^ rt< to >OiOi . »0»^ -"Ji « -f ^

S 3 •-5

(B -^ ii

ft 3
ft 03

< >

K 5 ^

.a



CATALOG OF HUMAN CRANIA—HRDLICKA 87

P»5 OOCOOOCOoS^- 1 1 I 1



PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

Q

O

(q) WSiOH

(poqiara s.e^.)IIP-in)
0 '0 ni jJjtocdBO

9JTlpOJ^ leiUEJQ lO -r ic 'i' ic -sS •* >o 1/7 -nS

Z9pu/ iflpvijg-jyBifij

xipuj jyBiifj uT>3j^

X3pUI JVtUVJlJ

jqSieq BmSajg-nojSBg

to >-4 »-'? eo •^>Q ©5 <to o
oi *4lc OC <»j <*^ OC CC CO ^-^

h.." b-.* -ad O; O «?•) ^ CC CO o6
t^?^«^i^oooooooooocc

•tnixcxa iBJojBi 'niBia

(nnitaiyBca
pB B[iGqcj2) •rajXBtn

iouajsod-ojainB •ureiQ

^1

.So

•S ^ a

.2 C 6

wo wo

•S S^'O
n o
,3^

co^ —I .-^

~»o«5

o . . • .

•-I «c -^ * »o

^ ts 1-4

"5 o'S

Tt* c> ec M* Q "

' ai 05 2



CATALOG OF HUMAN CRANIA—HRDLICKA 8&

-qoay J^ioaAiy i^ddfi

xdpui ivsv^

^ lO 05 CO

CO CC* CO CD

OCO»-ICC
ui iC »C UO

»-. ^^00 -*'C) C3i Oi iCi o o

•ml lOcDOOSCOt-cOC^iOiC

;q3[9E[—aso^

7jdt 'Xdpuj imqj.0

CCr-iO00Tt*«CDC0M01
»CiOc6'<J*tOiO»0»OiO^

--* ^>-. O Oi Oi -^O; O OO
o; •-H '-=^Ci oo '^ t-* cc ^ ^-i

o o «^ ^o »-^ oj -cj-*-." ^-.' t^*

Pidu *x9puj inv.qiQ

•^ -^cJi «i t^ t^ *-^ CO "^ C)
Oi >-^ oo t^ ^^-^'j:j --s ^ Oi

cSoo6Qi£cjia5eoo6---*«i
OiC730o^-.OOOOOiOOOiOO

?JQl *q;pBOJa—s^iqJQ
00*COlOit^t^OOt^OOS
cocccocccccococc-^co

%i\%\i *q5PBajg—s^iqjo
OOiOOOOOOOOOOOOOS

WGi ':jq2pH—S5!qJ0

:jq2iJ ':jq2i9H—s^iqJO

aiSny iBiosAiy

oi3ay l^psj

noTSBM-noiSBg:

. . o CO »r>
icc^cocO'*rccD'-f»OM< ^cc-^c^co

. o . . - .

CO CO CC « CC CO CC CO CO cc ^-^cococo

^- . . . .

^-'co CO CO t-

,-vCO CO o t^

^-'h-I O lO lO

^-^OCOMOo . . . .

.— Ci C^ 00 oo . . . .

.-H CS iC -^ CO

^ -o^ -^

/-vOCO lOO
-H C3C CO CO ^

Id C^ CO r I
-^ -«f CO CO O CO

I CO CO CO CO CO CO

CO OS 00

OOiOiO
c CO ci "6
CD lO O to

WOCCOOt^»OCOCO'«*'00

•Ij iBSBaqng-uois^a

•?J JBl08Aiy-UOISB{I

jiaddn 'X3puj ivpvj[ SS"?

ood

p);oj
Vooixc/
'XSpuj IBpvJ

w lo r^ CO

03 C^ O^ C)

»-.aosj ~t^

*Q lO X5 U5 Wi

(0) •raixBin I
<N o CO 00 cj Tfi ,- lo to M

^^Ci -»}< ^ oo . . • .

f-^ ^ CO CO CO

I-^ O CO t^

--^05 CO OCDo . . . ." coeaoo—'CTl 1-1

^ t--^ 00 00 OS

^-vOOOOCS .

~-too&j

^^t^ 05 C^ COo . . . .^ C& CO CO <**

^-CO ^ f-l .-H

Oi-i ^•<rio-

o 03 3



90 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

Q

O

00

(q) wspH
noiSBM--}j •[oaAjy



CATALOG OF HUMAN CRANIA—HRDLICKA 91

•tnixBtn mSaai:
-qoiy JBioaAiv Jaddn

ispu/ ivsv^

•TSxa mpsaja—9so>^

00 •-^ -<»-.-*»> -*
9^ ©J *<^o^ **5 Oi ^j^

•^^^^^ Oi ^ Co Co
00 oo OO t^ 00 t^ oo

eooooiuicS'-iodcd

}q3l82—9S0JM

jfn 'x9pui ronvo

jr/fiu 'x»puj imfQ-tO

W9I 'q^pTOJa—sjiqjo

?q2[j 'qjpBeia—sjiqjQ

%m 'jq3pH—sjiqjQ

Oi os '-Ni t-, ^ os *^^^

-, -^J*-*^ '-.T^ OO ^+00

o6 oi oi (^ Qr-; (yC c::;" ^^
CCQOOOCcOiOoOiOo

Qoa>oot^cor^t*o
CO CO CO CO CO CO CO CO

»0 »0 »0 kO

jqSji '}q3f8H—sjiqJQ

oiSny j^oaAjv

9i3av [«IOB^

aoiSBM-noiscg

"Id li3SBnqng-aO[SBa

•jj aBi03Aiv-no[SBa

VOOlXq/
liddn 'ispuj l^ioo^

^ to 'f CJ O r- CO *}<

CO CO CO CO CO CO CO CO

0«0 OOO '"OO
00 1~ «r- — o 1 1>:

«

•c>o

fOOOOOOOltCM

O00C»5O0001C0^
o^o6coc:occoococ

OOCO-HOO
O O OS cJoJ

IN CO

oioi

00 05 ^*00^O*-*O Oi d *^Q0 U5 C»i *3

VUOIX«/

(0) -miXTin
Orr»0-^C0<Ni-^O
cococ-icccccococo

N-^ lO iO -^ to

.^vCO -*f OOO
00 ... .

^^Oi C^ ^ d

CO ... .

00 ... .

^-'Oco coco

^NOi CO t-H »o
00 ... .

^-'tO CO CO CO

COQ

t^-; 00*0 CO

CO ... .

00 ... .^—'OiOOOOOl

^^«D O iC >!»<

^'i^co c4co

OOO OO

'

CD CD CO CO M .>0 OO -^ TfiO
t-JCOOC-OCOCOt^

o ' c' ca 03

o a
J; c3



92 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

(q) ?q3t8H

H^

(pomara s<B3r9nPJH)
'0 "0 nj X^TOBdBJ

Oc^r^Ot^eoccOcooor^t-r't-cci-^i • r^or^o^ooporoecco

ojnpoj^ IBiacao lO lO lO lO* TT •^' »rJ lO "^ O "0 iC iC lO lO iC iC "^* lO* lO <?' lo ^ ^-^ -^ ^O '.£> rr »o ^ to UO lO iC lO ^

xopni mpBaia-jqSpH
0'^t--HC>:i»--?ceo^ -*f^ <K> '- '<^«^ ^^ ^ooi ooC)*o©o^'>*-*o*ooo*-<*'-'

S to i^ l^ 00 -^fto »^ <o ^ ' OiOCi»5 0t-^<o^co<^»o?^^c>ocO«^0

OiOiCSCiOjCiOiOiC00000CJs00Ol00OiC3iOS00O500CiC000O3Q0Ci0000OS^^*O°000Q6

x^pnj 7y^PH tiv9j)T

*oooeo«soo':o'3^e'i^o*ooo J >-,»-, o oo 0:3 ^»-- <:s 50 oo o o *^^ >-w <-, on oo 50 «o e^
v-4 Qo 00 Ci -^^ oo'^»iW5^'<i'-.oo^cco*oo^'-^<o>-'*-^^»^^^^*ooo^^^<o^'
Oi»<»©^aoocf^<ciOt^ -rt-^ ^ f^ -^(^ o^Oi*cC5^-'5^oo^^^-c^^*«o*-•to^f^*^^o^Scc^-^^t-^-oc^^^-.^^^-t^^-*^^^^^^*^-oo^^oo^ oob-.*^QOOOt^*^*^t^Co

eoO<^<c^-^~*-l<::^&tl^?^0505 *<^os *- "vfcc ^^t->-.Oit-*oo:»»>*5©o *>***»
J3'?5

X9pUl fVtUVUQ
o o -^^cc ^ -^00 cc *^>o «S«$t-f^t^ciiO'-i'^t^0i0i0iC)O»-'^ ^Q »o *^ «^ ^- 00 cb

t-Kt^ ^o•c'o^^*^''s^to^^^^to?^^^^>^^*^?^^^*^5^
co^*^^^>.t^^^^^^>.^-^^^^^-^^^-^^^^^^^^^^* «s. t^ ^, «^ fs. tN. t^

3q3{8q BuiSeja-nOTSBa e*i<>i-^cic4c<ic<:c6cicic4cioicr,cicicic4 d co c4« (N c^' co c4 co ci ci c4 co w ci ci c^j

«

M
<J
>-i

OMW
.. iJ

m
I—

I

(umraix^m
pB Bn»PBi3) •luixBui

ioiJajsod-oiaiuB-nreia

o>oo5Cscl6odo5 05odoccccoioiciodadcr"oiodod<^^-^Cl6r^odciodo6^-•'^*o6cocic<)^^

03 o

fc<"S

!eeta2[ao2
•CT3

So!

0000

^3

SSoSS ;S?w

00000

CO t^ CO CO !> CflOOCO'^O'—it--C^CSOC>l-"
0iOC3OOC000O'--<O0i»-<0i05-HOO0i03O'--<i-4,-«O0»'r;O'-<^0iOO»-'j-*0;;--



CATALOG OF HUMAN CRANIA—HRDLICKA 93

e^oob-*oo» •ooo<-<c5*oo>»oo> « '-r^eot^c^ "CQot^Tj'ic '«-H^ix)»oo'^0'-<»j^r-»cococ^CQOoeot^ooc^ Iooo*ooo



94 PROCEEDINGS OF THE NATIONAL MUSEUM

O "2

i I

- ?H I

Si; wo 3
.. <
< ^
I—

I

w

(q) JqSiaH

, (B) iqawH
uoiSBM-nojuaj^

5S

(poqiora s.eJioiipaH)
D '0 ui 'iCijOBdeo

ec oc t~ Tf> ifj t-

i>^ r^ i>^ 00 w t^

—I to

ainpojv IBiuBJO ^ '^ to Tj» ir^ Tj- 1

xapu/ tffpoi-'S-iyOpH

x3puj r-iSPH uB?j\r

T»PU/ JDttiOJJ

iqSwq Bni38ia-aoisBa

05 O <to ^^CO »0 OO OO ^ *^

oooooocooooooo^^oooo

t^ -<?-CC 05 «o QO 'd OO OO OO

00 O 9^ tC) «^ ^ «s «o oo tc o
CO 00 00 00 QO 00 QO OO CO CO

'il^O'^OOOScOcCOOCOO
fi c^ iH c^ M « oi rt ci iH

mreBin iBJaiBj 'uibiq

(cnmnixBm
pB Biii^QBiS) •raixBtn

Jouaisod-oJ8iuB 'niBia

cs-^Ococ^rsooocccs

^ ^ t^(^«<«OcO^

o^ . . . .

CT) -i< -«* ec »o

g—c<>oo
OS M oc r-^ o

oooooooo

»oe»3vC>a3O500»OMco«o
tB6^<1^,i^



CATALOG OF HUMAN CRANIA—HRDLICKA 95

XTpUf
t^e^ooOQoo

*^es» o *-« "^00 oo oo >o

oooooaoooooooot~*oo

iQ o W5 o:s »*3 ^ t^ Oi ***Qo to K Ct *- oo »c. e^ oo C) oo -3^ oo ?o t^

"-•OOOtot^^^Of^Oi -^^tJ^ »0 O CO 00 ^»-. W5 -^ «o "^^* Co

eOCDOOO*«iJ<

kO >C CO to u^

CDC0C4t^<0O'^O*OO*0'«*«00»O<-HC0i-*0»I^C0*O(£it^C«

t^Oit* ici O Co era ?o Oi ©i ©o eo '>o 50

X9PUI IVSD^
^ ^^ ?0O "^CTi oo^f'»t^o^toooooot--o«jtooo

?^ ;<^oo 90^ ?ocooo^_oc--* -^tioo to t^ to "^ ^^ c^t^b^oooeoooocoootooo "^ro ^
©o*-'--'C>es(oe^'^*oto'-i •^T<3^ Cj f>:5 <so eo «3o t^ -<^0G ^oooo^i->j*-'C5---eo-<f;*-.oo5to
*c.»o *<?-»Qi -<fio •^-• -<t»o tci ^ »js '^s "Q -jr-*'*-r-^*-*«5 *<('--> -^f"-^»Q^ii ~^^u5tc5 -<^-«^-<^^-^^-<^

'mi OOOi»OCOW'*rj*cCt~--iOiOCOOO;OOOOOCO<OiO<OCOCOl--C^rOCOM»OCOPO'^OOOOcO'*Tt<OOCOCO

5q3pH—9S0M
cooowc*3oo5COOs'«:<OiC«r*r^csocoo*o?oco*ot>-»ooc^io»oo-n*c^-^Tfr*co'McO'Oco-^

?/?; ';np«7 WlQiO
O^OiOO'-HOOoto —40toOO*oGc*-H
ooo *^«5 —'"^^ --*~<^oi t^ »<s oi ^ o o <>^

CCOoCiOoOiCiOOiCiCiCsOoOOCCCiCOCO

i-^=oooi«>iciC3i*-.--t- *-.so!^--^eo'— ^Qto'-^o*
eo '— *^ ^^to to *^ ©0 O o "c ) 00 ^- eo o< --too o ©o ^o

tC)^^^*OQo^^too^oi>o&oo "^^ X) ©j o *—> ^j o to *-t
OOOOOOOOCiCOCOOiOOQOOiOoOiOiOiO;OOOiOiOiOiOi

jii6u*x9pujp)^qiQ
^*.0'^*<^CTs^J:^•-^oi^c^oto»c^^<^oo^^^^oto^t^^^*-.oo50 s eo »C! t^ »^ -^^to *-> o «o 90 C>
eOCO«*<50«S»C*-,^t^fc>->-.t^ "^S^ b^ ^ 00 O -^t^ OtotoC000OO»OOi90b*t^i^»O -sfOO CO »^ !5i »Q

»<a *^' *^ to *<i-oo toasooc>'=oo6to>^*-^oi^ocjododododlo^-^Qdoo'^oooeoco
coooOiooOit<^ccoooo05^^t^oo05<o^^QOCiCcoo^^Oit^ooooooooOi00oooooiOooooiaiCc

5]9i *q5P«9ja—s?iqjo

5q3u 'qipBejg—siiqjo

:jj8I ';q3i9H—fi^iqJO eCCC'^COCOCOCOCOCOCOCQCOMMCCCC

lO lO uO
»0'^»OfOt^ioocoM-^<0'^t^'£ta>cDCSt^^oc>oo
cococQM«corQrccc«'cocoMcoc*Dcccccoeococceo

:)qg}j '^jqSiOH—siiqiO
u^©OC0lOC0r-^I>-C00S<«*^l--l0OC000»OO'^u0C^^^^OOM^«0^»0»00040CC^»<0OC»i>•^-
COCO^COeOCOCOCCCOCOCCCOCO^COc6cOC«DC<JCOCQrtCQMCCCO«

ejSav JBi09A[v
»oo»oooo*oo»o»ooooio»o oooooioooo»o»ooooooic»oo»oo*co

coo*dOioo»ox>u3»oouoi-'3::?'^»0'' ) 4C ^ IC 40 UO

eiSnV iBpBJ
iOOOOiOiO»COOiCO>0000
t^OJOOh^OOOii-Ht^tOC^iOCCCCO^
(OtOCDtOcOCOtOcOOtXDtCiCOt^O

00»OOOOOiOvOO*00^000»OiOOOiO*CiO»0
ocoi-Hoi^ociirficooooot^ascot^ccoo^dcioioio
cDCO^t^^cOCOCO;Ot-«^^CDCC'CDcOcOt— COCDCOCOCO

uo|SBN-no|SBa
CS'^OtDQOOOO»OC^C4(OOOMCOCCOOC*icCC^COOCOO(0-HOt^Oi'^OOOM'C40^i-«OOO^CS

'^j IBSBuqng-nojSBa
wooooooo-^t^c^oococ^cocco
ojcioooococioicioiodcJcioio

"^d J^OBAlV-nOjSBa
i-«t^CSdiOC<»rJ*aiC035»OeCH0rI<t^O^.-it^iOU0C^c0

VOOlXq/
j^cfrfn *x9pui 2^P^d

•^^oooit^ ->^Oi>-H^»c.oo^jto^«^
t- ^ ^1 '-< *-« "^Oi *^ U3 50 ^^O to ^T--*

•^Oi *^^ Oi oo *<*-w5 «» j^ to to ^ *o *-*©* toto^^OiO©*Oto
to ^ 00 ^ ^ •^*'—I ^ ^ '-**-' oi?^*-<cs*QtoOc^ccc>»-. -^Oi

>-« -^^QO *i ^*t~- OO "^QOOi O Oi >-. oo »-<

«0 »Q Uo U5 »c -«^»o >o ^ »Q *Q "-*»o to »o
lo "^b^ C) ~<^to b-.to^'-Hto3c*-.o^oot^co*- '<^»o to m^ oo

KoQixv)
ivpj *x?puj ppJ>^

(D) -unxBUi C0CSC^00C0*03JO»0OC:Mi-'<D«0C^C0OC0i-HOOf0»C'»*«^c0'^»OC0iCC^(vt--^C0OCJC>CS



96 PROCEEDINGS OF THE NATIONAL MUSEUM

<£> . .-^o »o ^ t^ oo •-< I 'C>^

00 . .oo*-cooooooooo .ooco

•raixBcn qiSnaq
-xpiy jBioeAiV J8ddfi

I lO CO »C »0 CO CO »o

1 O t^ CO O CO CD <o

1 t~00
led CO

I CO l^ CO t* -^ ''^ CO • I »o 00

C3iCOt*«0«»

CM »::»:> C35 ©^

cdrCcdb^kO

»0 ,-1 C^ Si»0

lO CO »0 W3 W5

fOOO>o>o'aopgtoSS.
oo S f^ ~*So iiooi»>ooc:5«-.c3i— o~o-. OOCO-

~.-i-X lr<cdt-:w5'-;odj^>OCc'0>OCO ~*C= CcJ ir-: Ci -j^O S

•nil
cDt^05vCr~coeo"5co>oe<5t~cCT«-a<^coco;0'*cot--

IOOCOPJCOt^T-HeOe<lCOCOO'*OC<N'^NOr-<COCOCO'>3<

O -^ *-• Co Co Oi C3i

Co OO Oi QO t^ ^ *0

cS Co O CO CO cc5 o6
00 t^ C5 oo 00 CO oo

t* 05 CO 1^ 00 CO CO

CO CO CD CO CO CO CO

Tt* CO O t^ C^ CD to

lO lO CD O lO uS >o

VOL. 94

*-^ »4 ^ c> od oo **( -<t-c^»i
oocbooo^oooocoooooob

coo>oacj 0000*0 00*0

^eoocDC^N5C»ot^*H
kocoto«ocdcb^u^u?co

«=9P.-:?05^-o«50o>020gg§§ooo
©^ 05 <0 "-*^ Co '

t^«0»0C0O»0'^?O^00t*-*0Q0CDC0O'^C0

h»»-«CD»-H*0'3*C^C^N»OtC»0^OC4OOC0
»diO»d«5»0»0»0»CS*0»0*0»0»00»0»OiOiO

)j3i •xapuj ivjiqiQ
^ O tS ^ ^ ^-^ *^ -^^ O -<^0 ^to o; -^

^ 00 «-. C5 00 ^ oo 00 oo Oi oo 03 Ol oo 00 oo Sooooooc^oooicSoiOiOoooCiOiooooasOiooQooooooooo

;Vi5M '^^PW/ WIQ^O
-*^to — ~^^ >-- ©^ c,.J ^ ^ ^, - , ^, __ -, . 5^ ^ "^^if? ®? ?^ ^ s ^ ?

c^ Oi eo "S ^ •-- *^ '^ *^ '^'^*^ " - - -
-

>

?--!o ^«^ ^-^ ^<*i crj ^-' ^ ^o6o ic ^ 5

.>-,•-,^ o ©:> -^i"-. ^^'^^"^'^il^rri?*!'^^

r< cvj ^-^ Ori -<*»> tC?Cc505CT\CoOOOt©^'»->*^*-«OOOC5^
Sw?:SooSoaaoSc»«Sa56co6o6cooecdwcocoR;oscnooooQooooooococ~o»»ooooooooccoo

OlOC^dCIOOOOOOOOOlOSOSO.-iOO .-^O5t^»-'O5»-'00CO»-HOSC^00t*coa3C*^00COCCOiOSCO»G0

•^COCO-^CO^COCO'^CC-^COCOCCCO^CCCOCCCOCOCOCOeO

jqSu 'qjpeaja—s«qJO
050»COOC^»«OC»(»0000<NO--<C^01I-NONCCOOO)Ce<30>OCr-0-9<OOf-0>-<00>0
jX«;^co-#coeocoeococo-<rTr'*-a;cOTrTi;coco'a!'j!-<rcoco-<rTr'*eoccco-^

IJOI 'jq2i3H—S'Jiq-'O
t^^cO"^co>ocO'*cc:D^*ooo^M*^
«cccococococoeocccccocoroe6coco cocccocceococccococccccocceocoeocococccocococowi

iqgij 'ijqSiaH—s^iqJO CO CO CO CO CO CO CO eo CO CO w ccocococococococccocococcco >cococococococococoeoc

8[2av J^losAiv
I lOO O *0 fcO C lO

1
1-1 »o od 00 »o -^ CO

eiSny I^stobj
I UOO >0 lOOO *o

I 00 I^ ^ »0 CO ^ 1^
I CD CD CO cc !> r* ^

iC »ri lO o o

OOO OO
00 •-'5 lO »

'

CD CD CD CO «D

0*00»000»000»0000>0000»Ci
"ocicDMcor^c^o^cocoiorooocopj

tOCDCOiOiCtOCO'^C

000»00*0i0000000»00»00»«
cDI^-CDOCDt :}Ot-»CD^COCDCDCOcDE

0C-CDC^rJ^OOC^O00C^cDO(Nt--.OC^-H^t-Tj<00C^000000C«00Tt«C000CDe0*O(NC)^0>00NC
UO;SB>I-U0ISBa: (-j^ooociooodo—'doodoodoiooiooJooioooocsooooo^

"\^ lEStaqng-aoTSBa
I'«**C0»OO*OO'a<0i-^O5OC000000aC^C000CDC0
ioio5cso6oio6oiocoJoiosdo6o50>o»Oiooo>oo

*5d ii3Io9Aiv-aoiSBa

VoOTXq/
i^tfdn 'xapu/ VopM

CO t» CO r^ *o .-H ,-t 00 00

Ici d
CO Oi o> t^os

ddosdd

CO I Oo GO o -^*^ ^^"^ ^
oo iOiOj>-^Oi»o'toCi«o
*<* I^ -<t"«i ©^ qS oi ^ ^
wi ( -^»c M^ U5 *o -«r»o «i

c::^ Co Co ^t^
o *^o6 C) "^
*o *o *o *o ^

p;o? jvpvj

(0) -inixein
>(}<iOOlC^r^cDOCiOiO'^'-<I>-t*'—<•-'

'«ft^W'<**i-'C^0lCCC^i-<CD'^r*OO00^^'e

oio6oidddo6xoidoioioioioi'30o>c

.—iiOoo»O^C^*CC4<-*COt*»OQOOOC^OCi»0
dddd'-'dddd'-Hddddddoc

>o Qi >-H »o ^ OO -^•o »o ?>- oc -^©j crs »o o to »*

-^jC e^ »-^ O <to ^*&2 -^CO C5t^^0000<0®3»
*-^eo^o«sGocS&^o*i'^<^'to'>S'-^0(jic>i»

ooo

cooo

l»^ '<



CATALOG OF HUMAN CRANIA—HRDLICKA 97

0«O»CO'^-^>dO*OtCit^0iOC000
«0 »-^ I- Cl Ci 'JO i 03 ©i O •S''! Co QO *Q

*-!^e" ©^ cs ^--. t-- f-5 o» ©^ 'c> "^o 00 ©oOOC005000000COODOOOOOOOOCOCCCO

if5 10 ic »c to ic »o »c ic to lo ic ic' wi id

^ (N
I rr<^- '— O O

>c id

O <^ ^*'o to 1-. ^*<to oc?^io»-«OPo-^c
©:) 00 "to ^*Oi 03 «o o fc^

«rs ^ *-^C5 »-^ O *5^ C^ Co ^-I 1

i-00 d. ?^ i^ o to t-

ci fto ici Qv^ oi c^" ?-."O^-^ --*-^^^ -^ -^"^

(DlClOOOCCOOTfCDiOiOiCCOr^CCtOt-lCC-l

ci c4 ci c4 ci c^i c^ c^ c^ c^ ci cj c^i c^i c^i cj <r4 c-i

oot-eoicoiciocO'Mcoicc
»d»ou6ioio»did»d«dididi

I O 10 I— iC CS Tf

> cc *d id ^ id ^

»ciic ^*>--Fo -^Qc to ?-- »o -^'CiO -^c^ci to Ti ^_^
^^ ©^ 00 >-H o 6^ t-^ *<^to i-H t^ e-i o "-^ *o o> *<^co ^
OiOiOcoiOiOiOocoiOiOoooociCiCoooOs

I
f.-' oi ^

*-o; O iQ ©:3 o to >-^©^ o ©i ' oi 00 O O > -_

oi to -^ I Co ''•^ (S ^^ cc crf cr" to' to -^ (^ 'o on <5^

000000 OOOSQjOOCCOsOCOOOiOiOiCoOoOi

ooooooo>»-Hcco:f-^oaiOb-c>t^ osCit^

• cS too
!
^-' ic ci

i-t CM Cl .r-i.-icCiOOCt^Oi'-'000 1--00100

t-CDCOiCiOr^O'^-^'^O'H't^OOiCC^'rf*'^

eOCOCCCCCCC^CC CO CO CO CO CC CO CCCC CO cccc

H O '^ 00

? -T* CO ^"

50(DCC iiO00CO»O^iOiCiCt-^'-^«O'^'rfiC

eO CO CO 1 CO CO CO CO CO CO CO CO CO CO CO CO CO CO ^ oi CO CO rji

oi OS --*

1 o»oo»o
1 ci CO »d id

lO iC lO lO I

too >o

CDOCO

1 o O iC 10 o o
( 06 cr CO ?c r^ CO
>0 ^ CC O CC CD

cr rC CO r-^ TjJ

^--I--, 'O CO -^

GC 2 CC O -rji

t>.Tt*oo5'^ca'-<oo:C'^i--TfCi^O'—'cc
ocJooioooooc-c'ciocioicJooj

csoiciodoodoioiojoooioioiCJcii-^oJoo

I ic -^ coco O N
"oicioOOO

06 150

ic 'trco ^
'd 00s cs

CM > t^ e* to^—
' I coco Oi

osr^ci—ic^i-H'ii-oic^ioocot^cowc-iioco ,^o.-»^(n
COM''^Tf-rJ^rfcdcOTrCO'^Tj^Tp'^'^'^Tf^Tr ^cj'^'coio

O&oOi-HCOccooooi'^r
t-Hco.-ieoC"<*^OCi»or

i^ <D i^ CM t* r- CO o 1

£ ^ S' c c



98 PROCEEDINGS OF THE NATIONAL MUSEUM

(q) W3I3H
OOOMC'lCCOOO-^

. t^ r^ 1^ t^ r^ t^ r>-

C-O CD «0 -^ CO t^

t^ 1^ t~ t-; t^ «!

M OWO CJ rJ 1^

t^ t^ t-^ t-^ t^ t^ O

, (B) 5q2iaH

h'

•0 '0 ni '.liiOBdBO

MOcocooor^r^t^ooor^i^oot^oc
lO t» o> o c

^OOOOCOl^CCOOCMOr-Ot-Mt
jcccDooco^Hrooiccrrcc-^t^or-iCiOooc^Oioot^cicC'^c^ot^tcoO'^o

oinpoj^ I^tntuo 3Ttt»r3rf'^M<^**^Tj'rt<Tfi0^iOTf'

X9pui UW^^^H-'iH^PH

iOoo->-(05Pr^*r>Oi'^ *-+^-*':o ':o to -^ »Ji Oi -*«:) to i .e^toootoeo^oto
-<?-»o ^^-^f^s i^- *--TW5 "^cs totovs>-.o^-^ooooos40'--^-^* ^o go g^ >q b- o oo "^oo ^ o oo

00^00*5^0 --q-QO »Q> - •^•f'O ?^ --r?^ •
i to ^ O *--i *-*-t^ OitoOjo^ooQoCiOb

OsOiOOOjOiOiOiOOOiOiOiOiOOOOOiOiCC^OOiOiOiOiCiOOOiOiOiCsGOCoOoOOOSOiOiOOOO

ZBpui ^-qOpiJ UX>dJ^

^'cc;oolc•^^CiOo^^-<:^l- ^^»>^coto)Cooo^^^^-— ooo*oO"'5^'^°ooo?^ooootoo^^ ®i oo -<ft^ tocces(Ot^^'-<Ci>-.t^OiOi^tj:iooOiQoOcco^--Otot-«>. -^Ci <-. Oi ^ -^^
CO cjo -^f •^•t'to o cS c,^ -^ o •S'? ^f!<i "-TOO oo^joo^cioo^'oocdooJtooo'icico^od^Qdaj

xdpuj imiimQ
<??'Q?Cbtotototo ^oo-^OQ -^^ -+o ?O ^ ~^to to -.•-. o ""-H ^ ^*ci Oi o *-i "^^to o>-^'-^'&»Go^i^^^^^cJ^o*-••

5o*^ooooj^Citototo*-«>-^*-^co **to

CO QO ©:) ^ o> ' >^»o»ow:)^totototob>.?-t^?^t^t^^^f>.?^t^oooooocoooooaoooooco
.t^^^^>.K^-.^-^-.^-^--^-e^^-.t^t-.^*t-.^*^-.^-^*^-^-^-^-^-^-t>-^-^.^*^-t^^-^^^«^^

<!
l-H

CO H

^qSiaq Brngajg-noisBa
00^C^00'«*OO00O«0C^t^OC^CSTt*C0'<*'G0T-HC0C»000000OC0«-<0iWI^Tj*C5'*OC^rt«

•raixBoi iBjo:)^! •raeia
O-'S^QCt^t^MWOOt ^OOOC10-»J<COOOOOiCC-1CT)000<COOtX)0:OCOCC'00000005t-CO
OOfOCOCCMCOCOCCCSfCCCCO-^tfc SCCrr^CCOOCOCOCCCOCOC^SCOCOC

(mnmixBra
pB B[[8qB[S) -aiixBui

JOUOJSOCl-OJOJUB niBIQ
C0C000CDCC0C00'^0iCCC0CSt--^C000O0itO-^O'-<00"^OOt^0C'^-^*^COC0Ot^'<i'tr:

•CO
So

,ooococoooooooooooooooooooooooc
J'O'U'CO'CCC'O'O'CO'C'D'O'CO'D'CO'C'O'CO'O'O'O'OXJ'C'^

Wh^

Crt
;S3
OS

,

~ ' c o : ; I ; 1 I ; ; 1 ; ; I ; ; ;
,'

;
,'

; p, ,' o '

;^:S 1 i i i ;3S : i : i ; : ; i : : :^ ;S

Tf<i-HCicc»cocs05i-HOco'ec«D050.-«eooOQor-«iO"<j*rHeooTpco»oc^ooGOO
.. ^>,^-«rpccooof-osco<-HScsi--«occDOW^r--cooo3oe^02;i;;t;;-i>o»05^
»-lCicr-CCO0iO00OsO»O.-i OCn O'-iCCOiOO'-HOCTiOCOOSr-.CSOQOOOOO^'-'^GO



CATALOG OF HUMAN CRANIA—KFiDLICKA 99

OSCOT^t-t* i^CC00C5iMI>t^OOO»O—'OiOtM<N^OO>t-^ f»-(C:OC^COI^C4C*^r^t^Cir^tMcCOCcrNcOOOOCOC^Oa



100 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

O

M



CATALOG OF HUMAN CRANIA—HRDLICKA 101

I -H CO U5 «! ^^^oo

CO lO t-^ o
cr o cc o

»OC5 "^ eo e^
So Cc ^ ^3 OO

OO CO GO OO OO

O ?^0 CO >-h05O COO CO t^ O
O GOOiCo oooo

cd CO CO CD CD lO

iQj^'i>f5oOOCoCiOO«0®3
1 Us Co -^Gri *oo oi -^^ oi
iCoOCQoOot^OOOOCiOjt^

30COCDCDcdcDlOCDCO

C^ C-1 -**< t- "^ o
to "O iQ »0 »C "^f

rHC0»0OI>Ot-»0OO
icio»o»0'^id»oidco*o

j^p?// ^osOiV
*-^iq) "^ -^1-^ '^ '^ • -^^-Ir-^ -^-^-^ ^^<i »0 -^--t-iO - ^^*Q 'o >Q *^^ -^"^ -^-^-^^ ^*«s ^ -^^ -^

'uiiK^in q^pBQJG;—9S0N
iOO"^i0T:<Tj*C0C0L-^OCDC^t-.C^lC^Ti«O'^t^cDCC'^CDCC»OOCDO-^00CDCDU^MTt*CDi-Hr--t-.rJ<cDC0

c^ c^ c^i M M c^ c^ c^ M ci c4 c^ c^i c^ cs w cc c^ c^ c^ <N c^ c^ c<j c^i c^ ci c^i c^i c^i

^uSiaH—GSON
ciO"*r^oiOi--HTfi::sr--c<Jcc(»oa>csMT-*co.-H'«:t*ccrHi-HcocorHMosocooM<oO'Hoc«r-ii-Hoor^

^/3? *z9p«/ imiqj^o

i >-. GO O:. OO !!^ *-tb-. ^^ I ©$ t^ Us ?^
i <^ 'S^ -^t-o co*>.co-^ i>-.':o&:>^

^i t^ «0 <5vi Vf^i CO >--, ^^•^TG". tfs I Ci b^ *-- Ci
cocoOiOscoOQCceiCscico 'Cicocco

^Qo«5U:lC^>-~.oooc^'5o M-Ci CiOo?^CbCoeoo^'*-HOiCoot»os
Ci O 2:^ fc^ us t^ ;>. • eo«'iOooiU5^^>-«»oGoocou:>'-HO:it^

&> t^ --T-OO CO cc O f >00 ©OCO 60 CJ
C:0icoo0,0ico<?i0icscooo0i0oc;3c:0i0oooc?i<3icc0icooo0i

mOiiJidpuj to^qiQ
( !M --^ I >-H 00 -^ -^'^ CO 'Q ^ b- CT> --T-^ t^ O ^ C) us us CO -. H *-i^ 00 O >-. b- -^S^t^

^ U-; -<!-0 us t^ -
I Us >-M Ci to --=?-US C>^-'^©«003US'5s!USUs';o^J 5 us us ;^ cvj ^, -<f-Q^ o us 00 CTi --^oa

GOQoOiOjOCQOOOOiCO iCoCOC>iCc03<XjOlOOOOOoOOOOCi6ooOiOif^OOOiODC3C<)Oi00000500oaiCoQOOO

^m 'qipcajg—s^jqjO CC CO CO CO CC CC CO CO CO CO CO tH CO CO CO I CO CO M' "^ CO CO CO TjH -^ CO CO CO CO -^ CO CO CO CO CO CO CO CO CO 00 CO

^mSu 'q^jp^eag—s^jtqJO

5jOi ';qST9H—S'JiqJO

OSCiOOO&OCI>.OOOCO
COCOCOCOCOCOCOtPCO

t-00Ot^I>'i-HC^CS'-Hi—(r-*t-00Oi-—lOOOCDb»»-HI^00010i03C0OG000000i
COCOrJHCOCOTfHTt^COTjJrJHTt'cOfOCO'^'^TjH^'cOCO-^COCOCOCOCO

IC lO iO L.O »0 to ifSi^iOiO lO »oio uo»o »o to kOtOiOiO
lOuOiOCOiCCO^OOOCM'^CONO'^'^'^C^COCOiOCOCOC^*^
co'cococococococo'co'co'cococococococococococococococo

;q2u ':>qSi9H—snq^O

iiO ID lO lO lO lO
<NCOcDiOC^C^Cl'-^Tt< ii-(rHCOC^<Du:toO-^COrt<COCOCOC^a>OOi—iCOTjii—lOSC^iD'^COcOOO-^OO'^C^O
COCOCOCOCOCOCOCOCO 'COCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO

QISUV -IBIOQAIY
OOOiO»DOOOOOOiO 00»00»0»DLOOO

cDcrJcir-^cDoooit^ci
> lO lO lO >-3 US

OOO^CiOOiOiDOOOO
ococriccO'-^cdcoo'^'^i^

I
OO OOiOiOOOOOO o

eiSavl^TOT^J o6^'i--cDo6o6d:OTv6a;c>icri
I CCC^cO'XJ'X^cDC^OcDCDt^cD

C»OiOOiOOOOtO

OcOcDcDcDcOI^-cDcO

o »o >o »nt lO lO

C^ 00 lO >0 CD oi
CO CD CO CD 5D CO

o»oooiooo»oooioo
^CDOOlDt^CJodooioi-^CD
CCCOCOtOOX>COt^COCOCDCO

noiSBM-nois^a;
CDCDOCDcD-^»D00WCOTt<T-*eD-^C^-^cOO0S»-i-^CS«-400O'^00i-icocDcDCD^-^C^t^C^r-»i0O0iO
3iooc:cioooc^oooia:c5oiciooiooo'ooJooo''oa5cioiciai

•qj i^sBnqng-noiscg
cD»OOcOr''<yCOCOCD-«t<C<IM05COCiOOC<lTt<cO^C<lCOcOOOb-Ol'^CO«00000'^'^OOM*CDCOr-icOTtf
ododoicsododoicoododooododccccoicjoiodoiosoioicoc^^

'^d J3io8AiY-nois^g

VoOTXq/
jaddn 'xspvj piov^

Vooixv

cO»0(NCicDCOtD^OScO(NiM
oioioooicioooioioo

COO©?'VS00*~i'— Of^Us'SOQO!

jususcoususus^usus

OCiiO(NcDCOOO»CiO
oJodcJooooJoo

^*-eo Qo cs CO cc «* 00 -<^

jUslQUsUsUsUSlcs

CC 00 O CM ** CO

o ai r-' o o oi

O ci *>- o 00 Oi

CSas(NCO»CCOCOCD-^i-HiOCO
OOiOiOsOOiOiOiOOOO

Co -^US CO'-iOOUs?Vi>-,»<sCO'^
UsUsUS»CS"OUSUsUsUS»QifStO

(0) 'inix^ui rH>D^^*l>•«4^0C^CDTt^C!OC<lCC1-HOOcCt^CO'^COOC^^DC5'<**^-C^Ol-^COOOC^NOlC^^-lr-^iOlOC^CO
co(>icococ'^occroc^icc'c^c^cococ^cococ^coco-:fcocococ-icoccco

-, . -. . ., .i01CO»OOC''IO»-HOCOCOcDa:OT-^COOOCCl^uO"^f-'eOCCrr'CD»DC^lcr^OOOO^COOOC^»0
cocDc>oiD'^coa>05Cit^ooO'— oc^i-Hoo'X;c^cOi--it^cooooc^cri"*r--t-~r-.c:ir:^:ot^--' ^. — — - -~
.—i05CTiC*?OC^OC
r^tOcD'—'t--cOI>-cOcCI

. r^ -* o o r^io
.. ^ . ,„^. . . -, ciccoit—'cncO'-H

COcCCDt^r-CDCCCOCDt^cDt^COt^t^i—'»or^t^'^CDCDI'*CDCOts,
'OCTiO»-'CrJO:00--HOa)0:oCOii--C:00000 0'



102 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94 1

"OIIXBin qipE9Ja
t;Ocd CO ?CO?d"^5DtD^cdOiCCCCDiO

'niTxeui inSn^T; osecccTj^t-^PO-^oOf-HTroios OC^OC<C^i-H<£3NO00C000WcDO0>O

J9pM/ ivsr>\^
fV5 CO i-hC

»<5<to*-T00Oi^b^QO-^^ ^- G^ ^o oo s^
>-- O <::> ^^fc^ o -<^«^^ co --r*'^ O Cj co »^ o <:;:: o>

to^^>-.cct--^v.c5*c'<50o^^coo5coc:^OiCoc
f-^f IQ, -^.-^-^ f-^rio •-T--^-'

'mi

ijqSiaH—osoK

jjoi 'zopUJ miqXQ
-00'^^*-<C>G0*-*^'^0i<3^«0*-O0b»O^ -^t- ?^ ?- -^t-Co GO -^ ^5 03 CC. Oi ?^ <

5 -S^ -^G^ US 0-3 >-, Oi *<f^ --^Cl ^ H c^ <"o -^r-^-^O Co Qo 00 *-« &> -^co

o c!N ©^ ^ u^ Co >; s e>j (S'i (Vj -^00 •:o ^ t-. ?*-

'

^Oi Cic:^^^^—,t^©»&3--. tc^coi
C>COOiOOOOCOie^OOOiOiCiCiOiCiOiOCCOCiOiCiaoCC(^QOOOCiOCOiOiCi iOiCOCiX.^CcOl3b

jXlOu 'x9puj 2V)iqjo

05>-hCO'--.*-^'-.c::iO*j5? >€<iOs»ri Oii^^o'^^Q -^eo es»-^6o-*^&:; c^^^^
, -<^^- ^^o<oi^-<::^^-'0<i5•-.'^^ocJ5€^*oo •^-^<to coo .icj':o-^oo^*-.e^o:)co- j Qr> iQ Q) '

-: f- 30

Vi CO --*Ci >^oooi ^ (Tl -^-j '^ "50 ^ cc C3 r-> -<*•»-. ©>i t --TQ>^ oo f^ Co ^*Oi ij^*-.0'o<^»c«s^>0ios
OiOoOiOoOiOQOOt^OoCJiC^GOQjOOCiiOOOOOOCiOOOaOO lOiOoOOOOCoOOOOCOOsOiOoOiOOCOCCOOOQ

%M 'lUPBOJa—«?!qjo

;q§u ^q^pBOja—s:jiqJO
XOGOOCOiCSOt^OOcOoOOOOiOiOOOiOOOit^OS
cc-<3^roco'«l^cocoTiHcocococorccocc?5Tp?cco?ccoeo

t^j^cc^Oi-iOit^r^ccioocsoooociai

W9l 'iq3?9H~s?iqjo lcccocccccocc«co

!jq3ij ':jq2i9H—s-jiqao

lO iC IC lO lO
t^iOO'-HCO»OiOOrO»OPO'^tO»OCDCOmiC^O«-<J*CS
CCCCWCOCCCOCOCOCCCCWCOCOC*DCOCOCOCOCOCOCCM

>0^MC0Tt*T"ti<N'^C0C-)«C<N'^CCO»0
cccceococococoeococoeocococococcrd

oi^ay JBloaAiv

OOiOOOOiOOOOuOOOOOOOOOiO
50lOtJ"iO»OCO»0'^iO^*0»0"V^'^sC>^"3»OOW5

iOiCO»C>COOiOOOOOO*COOO

oi3uv l*Gjoy^

OOOiOOOtOOOO^OOtOOOOOiCiOO
O 1-- l^ 1^ CC CD O CO CD t^ CC t^ '^ O Ot- O

t-'O'^'^iOCC<NOC^C^'*t'OMQ0C000t^»CClC0i-'Cv:0iO00C^lC^»CCD--HO"rjiC^C^WTpCiOcDO

U0TS'B_f^-ll0IS'83 oiooociosoooJoJoJcJoioiaJGOciaioioioiciosoioJcoaiG^

'Id IBSBuqns-noiSBH
oc^c<»OI-^o•^^'<*<(»Oi'«*«t>1-'^'0^--^^c^JNoo^^c^^oooJOcDClTJ^oowcoccr->c^coTJ^oo
ajaiaiooscoo>05coodcoo6^^oso6coo6cococ5c»o6 .odooocc^iodt-^cJcooooocicdodoioioico

"^d JT?l03AlV-nOTSBQ

ci<-icccO"^CT)-^ooot-'y:>iM05Tj<<NcD-«r'CioC'~i

oii-^OGOooaioooiocoooiooiciooooi
r-4r-.XCOCDCi'— o-^ost— OiC^t--cOCOO

ocioicicicccociocooooiooosai

Wxq/ ^ Go <-. oo '-H >-< i- ^^Qo >-^Qocc©^^oo^C)'<^co»-^
»c>co»-._ r^'o. o:j»j^Oic:5C2iQo^oo
«^OOC^)C)lQv-,^^Q)CO»-* *<^CC ©^ CO Gk} CO

co>-l>-.oeo^eoooi^•-*.Goco^^QD03*o

vooixv

(0) •tnixtjoi

<»O'OI^(»'*T)<[»w0>MOO«<N'HC)OOC000O'~;'-'p05b;200S3OC-)C2«>OO^>-;;*CJ



CATALOG OF HUMAN CRANIA—HRDLICKA 103

*<t-»3 *-. »^ Oi «- ^ <^ ^oo>--,ooco^*co'^o:)

•^O 06 as Co *-4-'^<3i ^ -^-o u^ ps^ C'j ;-^ ^^ s^ Co ^* --i "51 1^ "J^ ^
00 CO 00 e-- CO CO CO t- cooooot-ooosoooooocot-ooaji^t^co

soe^oooo '^^00-^t-OiO^ ^O ^'-. -<fOi 00 s-i >-. o^ ~-. -^©^ Oi u^ -^O «»

*^oi t^: -^^ -; 06 -: -<j-o6 o^ -^—' ^»q;t^c5riu;'Q.>.-;^':o>-^f^e^ ^^^^^ ^ R ^*$x^-^^i^ Wi>J5. ^^>Q iC -vh--*^ us ^ ^ ^ •^-^-*»C>'0 ^*'^--=ftCi ^^ -*-<? ^^"^S U5 1*3 *^

_-3 U5 lo u— u'^ tn 10 10 lO »o ic o m »o »o ^ ^
C^'^;DiooTr'^ror^w3cocoo»cOh-^co.--'r--cDC<i'-MTf*t--coc^''*'cccDi>-cO"*

:OSOOCOOCOOiOOC^CCr-r-.01t--t^OC^^CS'-'t^C^C^'-''-''35COCOOi--iMcD

I C5 tC CO -^-^©1 o >-^ --. O --?»-. ooiS<!Cot^oooe^':occooGob-'X;os--'<to'ob-'<5-^

^^r-^-^f^' c^ •^tci c> ?^ 06 <>< ©i o "^ ^ po **^ '5^* ^ ?^ •^'sj i^ oi 06 -^ij^' t^ "::?£ 22 :^ $9^OiCO'-ocooiOiCoQocociooOCiCcCiOOiOOicocJiOscoOiasOiosOiOiCocc^

5^^-coco';:ico^^--©o'^^-0 3i^i go-^-^-s* -^— o?> os 00 -^ o ^ -<^^ >-. c^ t^o to

OcocoQococoooccsooocooooiOiCoOi<35a5CiOiGoCiOi00c^iCiaoCiOioooo^-oo

eocccococccocccocococococo'co'^ccc^c^cdc^ccccc^^Mco

^ci t^ o

^^CD CM-

O ro O '

^ I OS

cc . . . •w i.^ CO CO '<r

o6':ococ^Tt<c*D'-^c*5•^co»ooo»o^l00ocDOcDcool^*coco^^"3Tt^»o^Ol-l^-lC^

eOMCOCCCOCCCOCCCOCCCCMCOCOCOCOCOCOCOCCCCCCCOCOCCCOCO

eOCCCOCCCOCOCOCOCOMCOCOCOCOCOCCCCM«CO«COCOCCCOCCM

WO LO Tj5 »o OD c^ o en fo -^s*
!>* ^ >o c^i c^j cc -^ (H L-p cj r^

OOoo»oioioio»oioio»
WO lO Tj5 »o CO c^ t; iM <M 00 —t <M LTJ c-i r-- oc r- CO --I to « -^ 'T 10 't; 1-;

ci CO o o CO 00 c^i oc o ^ 10 LQ »

COcDt^-'^Cl^^r^cDcOOOOcoO
GOOicC-J^'^t^t^'oOOh^ClOO'^^'OlCOCO'-HC^

I
COoc^c o

r—. "^ t-^ O '^"

Oi CO O lO t>oco

,OOOSOOCD'^"^OCOGOCCTj<,-HCDO'-l>Ct>-"^OcDCOf—<OC0OG^C^-*^O"^C'*-^

VrfTj'C^OC00000ClOCiO^C0'^C-lC0^C0t0'-:5C0r-((r5in'-(-^C0-^O»-HC^0i
ooaicocicocociDccccaioccioocoocficcodGOQOcxioo

ocioo^scO'-HCoai'-H.-HT-H—'c^Oi(NcD-*ooooi--'*c^oo^aoto-^-^ioa>cO'^
OJOC30CiOO*>GioC>OOC:aJoOS5 0C5 030ioiociooia>oiOiOlOOGOO

•sJ-v-y^O ^^<:0 00 »J^ CJS OS J >-.f^ ^^ --*-^Q0 ''- f(^ >i^ Co ©^cn^to^^os

_ ^o6^^ojcio9oos>Ji'-^<5o ^-tos «cs oc s^ ?^ to" ci b-I ^^ >-. qo*

to -**C»»0 '^»^»Q'Q
._.-.-._.-._,_.-.-,- ._ c^. ..» — .^ ^*v>,oo>^ ^^00 -Tt:^ ^3 OS -

, iQ -?^»:5 ibuaic«5iisu3»<5ioK5io»i3 -»*iQ to t^ -<r*<5 -^»o -^

C:-^.-<tO00f:OQ0OS'^COt--iQCCCCU5COCQ'—i05C0C0.-<'-Hl>.C0Oi0O»0C0OOi0

,-H iic>-<(.i:o

»-i to t^ >o

CO as X Ci t- o
< O -H CO t- I

;coCi^a)I-tCi-iC-10C^CQCCOO^^"^C?cCcO^ 1 »oo
it~-t-^CicO'XiO'^tO"-ocoiO'^ — -^oooiotCr-fiooir^t^-cs

^'>JCCOOO-HCi00.-H.-tO'->3iC7icnOC5OCDCSOC^'—lO-— C^O'-'CO'—"O
t^ t^ I- t- o ;o t^ ic t^ i> ;c o o I"- c t^ t-* I - t- 1^ t-* i>- 1' i^ 40 cs i^ 1-- <y^

' O CJ 03

e<S^



104 PROCEEDINGS OF THE NATIONAL MUSEUM vol . 04

hJ



CATALOG OF HUMAN CRANIA HRDLICKA 105

•mix^or qiSuo^

jdpiil jij^vj^

•UJJ

^qSiojfj—oso|s[

?p/ 'x^piq imq^O

jyOid 'xdpiq piiqxQ

OC <0 O O 00 ^^>-'^o^ ^"to «^»c> Q^

Co OO t^ O C5 >- »0
OO t>- OO CO OO OC 00

lO o ^ W "0 t-'i <-"

cc cc o c: o o CO

<^»-. 0-3 CO -^-^OO

•-, ^ t^ ©i?^ >-i r3"
CO 00 OO OO e^ 00 00

t^ ?^ ©4 05 C5 -^e^ e

^**o ^^IQ -^M -1->o»^ ^*

ci cs c^ c^ !?» IN CM c-i c-i c-i (>i (N ci (TJ c4

lO »o' UO L-^' iC id iO lO CC ic" lO lO -^ »c »o

^fc^ CC CW »c' ^ Cj CTi
OjOiCiObOCOoCoOO

o> u-5 G11 ^- C3 Oi i^ O oi >~. «•> o ;-+ei

, ^ -^ ^ ,-.-.-, . - -. , - ?^ --T>0
Cs00Ci0000000000Oi00OjOi<^CiCO

?j3l 'qjpBajg—s;iqJO MCCCCCOCOCCOOCO

'\^%u 'q^pB8.ia—s^iqJO
t^ocDt^cot^osocooooooot^-r^o

:)J8I 'mSJpH-s^iqJO
»Ci lO CO T-1 CO c* w »o

eococococccccoco

:jqgu *:}q2ian—s^IQ-^0
lOiococMC^ccMccicc-iior^c^iOTt^
cccccococoeocococcccrocccococo

oiSuy j^iodAiy

8l3uy lUpBj

noisB^j-nois^a

'4J l^SBaqng-noisBg

•4j JBiooAiy-noisBg

VOOIXq/
nddn 'x^pvj ]vidvj

Vooixv

(0) •raixcra

lO u^ lO O O "O o
t - — t-^ CC >d OO CD
lO CD *0 CO O ^ CO

OO >o iC lO o o
oi ai CO *-' o CC id
cj^ CO o I - CD CD r-

O O »0 lO «0 lO »o

»d o6 >-^ c-i QG CO --H

lO o t>- -vo ^ »o

O O o ^ "^ o*o
CO iri Tj^ o c-i i^ CO
CD r- r- 1^ I- CD CD

.-^MC^TfCOClOOfMCOTfCAOOOCMCs
oocooc5oooioooioooi

ococccooo'^tf^ccr^oo'^o^ai
cicicicsciciciciaocociGOcocico

0--t tN O t^^ <M

OOO OOOO

^ Co >^ >- ^J Cl ^
&i 00 ©>* *^CC) Go OQ

*o -a^," K '^eo -^ *-^

Co •q '^ "-^^ ^'^

t^ OS -^ CD t-- CO O
Oi Oi oi oi 03 O O

-rj'O'-tCOGOCIt^OO"^

ccrj-cococorrccccco

cr> Co OO *^^

Ui t^ ^^^^"-51

,-( . GO t^ Oi

.^^ -C* 00 O^ . . . .

r-i OCDIO t^

vGC »0 (N 00
> . . . .

i CO CM CS CM

;nI-- CO 05 O
4 ci id -^ (D

<to *-^ t^

CJ^Jod

r-t lOl ©Q OO
•"-^ iCO 00 OS

.-nOCCCD o
lO . . . .

iO . . . .

.-H ^ CO CO CO

.—.005 OO

.-H o6 O: CO id

lO . . . .

1-. CI O Oi O
^-^lO 1—1 .-H

H oc>oi c5

00 <^o^

•'Ol r-l .-H 1-t

>0 O -^ ^ CN O .—
Oi —' cr. CO O' r- CO

'^^'^^•^•^^^^'^'^''

o ' o c3 c3

50 -O i

OOOO



106 PROCEEDINGS OF THE NATIONAL MUSEUM

(Q) iqSiaH
nOTSeK[-'?<i •i03x\iv

I ^ ^
<D CO t^ =0 CO l^

C4 CO 00 GO

CD CO CO CO

NOOS-
cot^co't

oooioooa
coco CO coco

noiSBN*no;noi'\[

0 '0 UI *^^lOBdBO

9inpoi^[ iBTn\3J3

iCJ c o coc^

T)^ Tji -^ -<jJ lO

r--c^orM-^OQOor-crooccr
CC Ci CC "^ ' -^CICCSOCCC-HO-^

< "^ rt< TT -^ ^ "^ -^ -

2:?pu/ mpv^jQ-'mOtdii

Xdpui m^PH WD^JV"
Oi CO«^ fr^ CO

•C)---?- oo -^ '^ Oi i>- <^ <>:> -^©i --^ i^} *^^J ^ ^ _ is*

e-> ^-. cc oo Co ©-. Co ^ <*} o »<:) •-' "^'5^ —- Ci <:o C; t^ 90 ^^O co O --*

I IQCO --^

^ 00 «o CO 00 -^o:; Ci o ©o oo f^ e-j o ^- -^co *-. Co oa ^ ^ •

xapw/ iviuvjj ^
^-ODOtococ5'-.^ -vftca d *- '-^^ t^ i>- <2^^ oc *-. ^^cc oo *^ t^ cc

lOoOO*-.
it'-VflCO

h^



CATALOG OF HUMAN CRANIA—REDLICKA 107

X9pUJ
fcs^OOt- I T-l

o c^ ^

t>- o ^ *o

CO oi CO »i^td

r-J CC O

X9pUJ /DSOjV

Gni Oi >--, OO --^^-J-:^ OC ^ OC CO i^ ^ Co ':jd "^eo oo oo oo <^?
^ o o c^ "^^ b- -^'-H Ci

*- O «^ >-- Ci -^i;;! ^<^o -^^-zsoo'
^l-f^ *<^u^ »o ^<^>^ ^ci

'X13XU i^pKOig;—cso^
^(N -rf CO 00

ijqsiaH—oso^ cioscoi030-^air-C4Ciooaoc^ci
irj T*- lO -i- rf lO TjH -^ lO "tT^ iC ^' -^ ^

y- Oi 05 CO "^

^Pi 'X9PUT mvi^o
>-hS^ '>-.ooooo

i ^^CJ:* c^ ©i Oi to os oo --*•

--rGO C^ »<S ^} CO "^ o ^-
E>5 -^ -^O 05

Ci Oi Co Oi oo

?V/Ju *x9puj lv)iqsQ

ic »-- O --' ^^o CO ifs ISO <c =o

'5^ ^ CO ^^O CO "V? e-I CTi oc t--
°0 Os Ci Co Ol OC Ot; r,o GO '^ OO

OOOiC^ '??

Oi Oi Oi T-i ^
^ -.o ^ t* CJ
C; 20 OO OO OO

•JJ31 'q^prajg—sjiqjQ



108 PROCEEDINGS OF THE NATIONAL MUSEUM vol . 94

(q) n\S]dH
U0!SBK-'4d 'lOOAIV l-^ t--^ 00 CO t-^ CD i-*t'^ i^* 00 1^ — ro i-^ o 00

(B) jqSwH

(pomani s,Bj[5npJH)
-0 m xipEclBO

oinpoj/yj iBTHBJO

CO t^ t-- o i^ CO CO t^ i^ r^ o
ko »o m" lo* lo o lo ^ -^ ic lo »-H .-H i-o ^" CO

xspu/ y}pv}jff-]ti6pij

xspuj tyBpjj uDdj\[
O to *d ^-^ Oo ©7) 00 »

Jo toCi Co cs > Oi Cl Co o^
-Co^^fr^OO t^?^ 00i--QO

X9pui imurjij
©^ ^ ft^ ^-j-io Co Co Co" Co od C3i
e^. «^ ?^ «^ t- 1^ i^ ^ ?^ t^ f^

!)q3iaq BtnSaJa-noiSTJo:
C CO TJH OS "»J^ OS O -^ OOC^l^
CO(N'cOIM*COfO oico cscoco ^^ w^yH ^

•raiXBtn iBJ9'jBi 'niBia
T}<Cs^iO-»J'00 CCI^ oocoo
-rj' CO *' ^'

«el^ •<^' -^ Tj^ CO "O «J*
'lO rH i-i ^

(uinmixBtn
PB B[[0qBi3) -rnixBui

Jouaijsod-ojajnB "luBia

00 O C^ "^ C^ -^ i-< C^ Ort^co
OSCSOSOSOSCS osos coosoo

;
03 oi-p^

—I uo 00 o o

;m

J_4 blii^
f^ ca o o o S
ca C5 , , J fcH C3 C3 t_. 03 la

H OS oooooos
, , CO t^ 00 I^ 00oooooo: t^ 00 I^ 00 00 00

I
oooooo oo

I OCOSOCOOOOOO 0000

in CO-^
CO t^ COcooo



CATALOG OF HUMAN CRANIA—HRDLICKA 109

OOC^WCO CO >-< lO 00 lO

CO O CC CO CO CO t^ CO I
CD CO 5C 1-H Cq C^ CO CO

-

M* CO ^ -^ o w lO TfH CO to

^ -^t^ ©« ^* CO «^ C^ O '

00 cor^^r^M ooc3:cdm

00 c^o-^o ict^oooo
CO eO-^CO'Tji COCOCOtJ*"^

CO « <M -** 05 C^ '<*' CO CO ''f

00 r^ 00 t>^ 00 t^ t^ t^ 00 t-^

O O O lO ic to o >o »o
CO CO '^ CO COC^C^COC4

-^O 00 C^l oo . . . .^ ooco CO Th

nCD t- IM C>
? . . . .

H f- t^ r^ 00

OOcOiOO
•-H CO CO w -^

5 7^ O O O '

•^ coo tc -tj*

1-^ t- t^oC 00Q OOOO OOOOO
CO OOOOOOOO 0000000000

OJ I c o3 c3

o ca ^ 'g i<

ft o > = i3



110 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

t^' «3 1~^ o o o ;d o t-' t-^ r>^

,-^>0 00 « M
^H iri o CO t>^

•rairBtn q^Snoq;
-qDjy JBlooA[y JocJdxi io»oco"^>o»o»oioiou:5»o

wpw/ IVSVJ^
<i <^ to" i^ ^ '-^' C) 6-^ *^ 6*' 00

i^OOO

•uii

-xBtn ii^pBaJg;—osoM
t^Ot^t^OOOOiO»OGOO
oj c^ M c^' ci c4 IN ci c^ oi CO

^qSiajj—asoN

^J3i 'xdpui jvjiqio

•-H o lo »dcd

; ^^ si «!

it^»i00O5C)
1 OS t-.' J^

Oi Oi Oi Oi Oi lOOCOQOOiQ*

)tlOu 'x9puj ivjiq^o Q^ si ui o cio •<& ^csi >-^ oo
C3iOiOS<3iCOOiCOQOCOOiOO

.—I I oi ^Ui

Wa[ 'tnptJOJg—s:)tqJo
r^ t^ Oi o t~- 1 05 o> i^ oj 05

CO CO CO "^ CO I CO CO CO CO CO
O . . . -^ CO CO CO -^

;qgii *q;pBaJa—^'iI^-^0 CO CO •^* -** CO CO -"^ CO CO '^* CO

,-vt-- CO COW
-H c4 CO* CO -^

:jjai *5qSiaH—siiqao
Tf« Tt< 00 t^- -^

CO CO CO CO* CO CO coco coco

,-^F-i iO CS GOo . . . .^ iQ CO CO CO

5q3u ';q3pH—s^IQ^O
UOlCOOOO'^C'J-^COCOCO"^
cococococococococococo

.—x-<f TJH C^ GO

.-1 GO CO coco

ooooooooooo
©[SUV JBIOOAiy o csi CO d t- w CD* TH cd d r-*

d t-: Tjl r-* d t-: t-' TP -h' d d

C*«000'^OCO'«**0-«}<C^^

UOJSBisI-noiSBa; ddddddddddd

'%d lT3SBnqng-noTSBa

'^d iBioaAiv^f^Js^S

VoOIXq/
i9ddn 'X9puj ivp^d

001X«/Vooix«-

(0) 'raix^tn

-^OOOCOCOCOCOGOO'-^C^
dddddooo)030303C))

^rHC«iOI>.iOOOCOO'^CO

o ©^ "to •^'<^o 90 *ci 05 eo ^
lO IQ CO "^O o* <^ o^ ^' ^ "to



CATALOG OF HUMAN CRANIA HRDLICKA 111

t- '^^ ^ O O ^^-^cc Go

»0 ^S^ 06 '^ <So" •J^ »CJ >-J Oi
OOCoOoCc^^CoOoCoC5t-. W . OC fr- Oi

CO 00 r-< 1—
'
,—

I O W C^ r-< CO -—V.-. CS 00 t-H

o . . . .— iM lO Tt< »0

00 00 -^o ^- t-- c:? ':o -,

00 "^i C^ "-O oo CJ cj "4^^ o

o ci »o
.^cou-:- (NOo . . . .

--H 10 M (M C>*

Qc •-* cc Ci ^<^•^<:::^ t>- cc ^

ccoiOiOiOiOiCiOiOsOj
r-H I CO^^OO

"-^ C-' o '^c '>:J ^-^^>; ^^ ---f 06

^ .t-Q)0^

CB^O-^OlClOOt^iOOOh-
COCOrOCCCOCOCOCCCQCO

O'OtOGOOOOOt^CDCftCi
M^COCCCCCOCOCOCOPQCO

^co»-<cccoocD-Tr^tc
COfOCOCCCOCOCCCOCOCO

^ t-, CD O CO lO t^ -^

i CO CC CO CO CO C^ CO

OOOOiCOiOOiOO
O^coo6t-^cdo'<j't^c3 ^ vC 00 -^ CO

•^ JO -^ Tj< »0

OOOOOiOOOOO
c^j iQ to M c^ (^ r- CO 'X? ai

oiooociaicJoiaJoi;
vOOCO 00 "-H

^ Co' Oi CO o

ooaioo<coo'^aiO'-<
cot^coododoooooocsoo

OSr-(C*-OlC^COiO'^CO»-t

cicaoiciocJCicr'cioi

to CO o oi t^. ->^^Qo to *-. &^
0^toto^-.Oieoo^--=^

*0 »(i Ui Ui *Q »j:v »Q I
^ -1(5 tocji

t^tMcoo'—'^cooi:o-%.
r-GOGOt-OOt^t^l^OOOO0000000000
aOOOOOCOOOOOQCOOOOOO

^ ;
c c3 «3



112 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 84

(q) iqSiOH
U0TSHM--ld -lOOAIV



CATALOG OF HUMAN CEANIA—HRDLICKA 113

•inixtjui mpraig;

•tnixEm qpnoi;

xipuj fDSVJ^

im

iqSiaH—8S0N

&5 Co O CO "to Co

CO QC t^ OO Oi CO

ooc Co

OOi- Ol

C *0 C; oc Oi Co
Oie^ ^ >-.o oo

t-^ f^ o" oc to o?

]pl 'xapuj lonqJiO

]qCu 'X3pui lojiqjo

}jo[ 'q^pcajo:—s^iqJQ

iqSu 'qipBOJa—siiqJQ

Ijaj 'jqSiou—sjiq.10

iqSu 'iqSion—siiqJQ

eiSuy JBioaA{v

8l3av IBioBj

uoisBx<;-uo!SB3

•}J iBseaqng noisBg

Oi GO CiOOOO o^

Go »0 ^ ^TQ) -^
O^ ^ t^ >-^ Ixi t^

Go ^ 06 ^:5 i^ ^
OQOC OOQOOO 00

O O t^ O <M

CO ^ -^ M "^ "^

10 »o 10 »o

10 »C »0 "^ »

O d d o C: a:

qj jBioaAiv-noiseg;
* CO <M C5 10 O
d d doidd

Wxqj Ci On, O *-^ to 03

^^ ^ CN <>-s i^ Gri

jisaan .input tvtjuj
|

kj-tx^'o -«rio

VOOlXB/
;i;/o? 'xipui ivijvj cjcotjo o-. 00

(0) mixBui
onBoioS^zig; •inBicr

00 CO CO .-<<}< -H

nGC ci^ t^ c^

O 00 »o
^CQ CO .-• O
> . . . .

-•O CO CO CO

vOC ^ 00 10

'ddci d

^^CO C-J Oi »o
to ... .

vCC CO 00 00

00 ^ ^ ^

« rt TT IM O .^ — C3 E .§

I l~ C-J CO C-1 A g S c P g
CO •.'3 T-^ r- ^^ C) "^r ^ ^ "^

533194—14-

C) <<? Oi >^ (:o -^eo -^^
»<5 ^ i;:: <:o Q> ^ GO 06 crJ

b- Vo ©^ lo CO ^ sD

•»^»Q "^^^ to M:) tQ lo iQ

c^ c-J ci ci (N ci CN c^ ci

- to t-- '-^ o "^ >-. ^^

C>aDOiOiOoc-;i<jaooco

--=feo Ci QO "O _ *<*-C3io >- ^00 »o J^ o -^ -vf

O^OiOiOOOOOiOOCO

OiOOOO^OiOOO
CO ic. 1 - .-^ cc 'rr " c^i c^i

odoiocoooooooioood

GO t^ -^ e^ ^* ^*Ci QC t-
4^Q^tOiV3to^to^«\!
oq ^i (j^i 06 ci esi to ci ^

<J0 00 CO t-^ e^

Oj CO 00 t^ CO iQOOO

nCO TT- r- t-

-' t-^ CO ;C CO

^ cc »d ^ uo

lO '^ IC lO

^CD CO CO CO

00 r-t

I 1— CO ^ 1^ u^ »— I III 1

I t^ t- to I-- o c

CO »0 O CJ lO .-H C-i C^J CN

.J.i

o ' o c3 c3

H-<s;



114 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

CO

l-H

(q) ?tl3!3H
t-^ 00 t-^ i'^ t>^ 00 CC 1^ t-^ t^

noiSBM-fojnaK

(poqjora s.BJtoiiPJIT)
-0 ni AipEdGO

oooooooo
O r-l o "C =: f en t -

ooo
40 Tf* -^
in u^ -o

oinpoj^ I'sinBio

•^ u'3 0000C^(M-^0-^'*GO
O lO »C lO »0 *0 u*^ lO LO »6 LO »o

zapu/ y)pwJ3-)ySpH

xapui mBpiJ Mosjv

Tspa/ 2'Dtumj

}q2i3q Bmaajg-noiSBa

•raixBin iBioj^i •niBiQ

, oo »Q (^^ -<^^*^^

-vt-©.> -<j>to *>} as ?^ ^ Co f^ *>*

000000t~.'30f~«^00^0000

000<M
-v-^ t^ t>lo6

oooooo o>ooo
t^ o o »c -- :^i cc -* uT — ^^ lo in '^ ~ »o '-' o »o -^ C5

O O f^ O O CO o cc o o
O lO lO lO ^ lO QC CS »C iC CO

CO CO -^'3s[ »-, Ol

'<i ^^C 00 °C Q) f^
t^ t^ t^ t^oo e^

j^i-^t^t^oocoooccccooooooQooocoooooco I .-•

OOC^-^CflCOOCiOOCCCOO
ci CO eo cc ro cc ci c*5 c-i CO CO

t^ ^ '^ o
000 CO C^ CO

rOOO'N'^CS^CJCO.-Tl'^OlO'O'M'rJ^C)*!^

(rnntaixeni

aoi.t9isod-oj9^nH 'ui^ia

^ O 00 c-j o O iM '^ rj t-- CI o r- 1-t CO O 10 CO

Ci Oi O N
01 CO -fji Tji O
*- ^y; -^ .-. .-I

'
=« 3

5 o CO o o 'Ci 'C o o ^ »o o o »o I--:) -D **' o .—
ico:*^v<Tfc^co"^'^'^rocDCi'Co:cc^»o -

• - «!i« o CO o t^ 00 »?• <CO—'OiOC^'—tOCft
—"0004000';:H^O-;HC;100-::;r^-^<^

^cococococooooococor" — ^^ '^ -^ ^^

Ol c^c^c^

CO CO CO CO CO 00 00 CO 00 00 CO CO 00 CO



CATALOG OF HUMAN CRANIA HRDLICKA 115

X3pUJ
-yoiy iviodaiY Xdddfi b^oot^oocoooooOioo OOCOOO 2--

I rH OOC^Oi

-qojy JB{oaA(v Joddfi

CD O ^ i-i O »C Ci i-H

lO 00 CO »o t^

-qojy JB[09A[y iBddfi

xdpuj tvsv^
^ ^ t- »-H -<^o ^^o ©^ s^ -^ito

^o6 ?-^ <ud •&• ©0 <:c o CO -^^ kj
<-« t ^*^^i<5

•nil

-xma q:jp«aja—9so]sT

lO »o »o
ciOcDCor-coioot~-*ot^cD • lo r-- Oi lo 1 -—voocoo

I 00 ... .

;qSi9g;—8S0N
^ Tj« lO t^ i-H CD

irS u5 lO u6 lO ^

7/32 *j9pu/ ;»??giO

^ '<^to t- ^ 'S'i (-* o 05 ©i >-H CO

COCiOiOiQ;CcOiOoOiOiOOOi

t^ Go «*i oo »-. Ob

cc ifi Go -vi-bC cj
Ci oo Oi Qi oo Cb r-l lOiOO Oi

?t/^u 'X9puj loiiqjtQ >-0 Q^ ' »i i^' ^^ •-4->^' •^•f-CrJ

Oi oa I GO Oi oo Oi 05 oo oo

6:1 C) »0 "to t^ ©i

*-^ CO -^ eo ^"3^"
C)GO O Oi 00 Cj

%m 'qipBOJa—s^iqJO
o»ocot^<OGO*oooor^t^o »0 O »0 lO

Oi t-* CD 00 10 00

CO CO CO CO CO CO

y^cD t- 10 O
00 ... .wt- coco-^

:jqSu 'q^pBOJa—s^iqjO
00 wo CO t^ 00 o
CO CO CO CO CO CO Tt*

t-- t- 10 OS CD 00

CO CO CO CO CO CO

!jj9I '^q3i9H—s:|iqJO
Tj« CO o ^ »

CO CO CO CO c

) CO CO Tt« 10 rp .-H ^D

> CO CO CO CO CO CO CO

00 <N -^O O 10

CO CO coco CO CO

O CO 10 lO

%^%\x *;q2pH—s^iqJo
i-H CO <*' tiD »JO N lO

CO CO CO CO CO CO CO

OOCO'^CDO^O ^-^O-'J'OOO
CO CO CO CO CO CO r-" 10 CO CO <

aiSay J^ioaAiy

»0 O O O lOOOiOOO ) WD I

oi3ay IBIOBJ t^ CD t - CD

10 ic lo o «:i lO

r-^ 1^ CO i'^ c CD
CD CD CD CD t^ t^

iO CO o *o

ic c; t-^ c^ CD— O CD CO I--

OOISBJST-UOTSBa

COC^10CCOC;CD-<*^'»^0'-<'^

ooooiooJoicJoiooo
^ r^ CD o ^ »o

0> O Cs O OS o^

';j [BS«nqng-nois«a
COCDMC^'tj^OT, rt'T-'^OOOOCI

oJodctodoioooooiooodcooo oooioooioJoo oor-^o6oco5

"\3. J«I09AlV-U0ISBa oioooo <osoa>ooJ05
01 lO CO CD -Tf 00 05 10

oi 'oicDOoi io r-^ ci 00 o

VoOlXq/
iacftfn *x9puj ivtovj

»o "S^ t^ 00 00 00

*o *Q "^ tQ ^ "Q

Vooixb/
2v;o} *X9puj ppt>^

1 ci ^> ^'

(0) •raTx'eni
o en ^ 00

^CDCO CO Tti

t^-^OOOOI^OCTjiiOCD'-HCO'--CO»OC^»-(OC5
C:''-<OOC^OOO^'-HO'-'(MOO'-''—'--^O
cDcDccr--or-cotDCDt-*r-cDcDr^r--cDt^r-cc
COCOrOOOCOOOCOCOCOOOOCCOCOOOGOCOOOOOro
00 30 ra: t- 00 t^ OC' 00 QO t-^ t- CO co i- r- 00 i^ t-^ 00

QJ < O C3 i



1
116 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 'A

(q) iqsian
noiSBN-'id -loaAtv



CATALOG OF HUMAN CRANIA—HRDLICKA 117

XBpUJ
•to <to Go ^TCo ^-^ ci lo ^ ' ©i *to Co

•mixtjui mSuaq
—qo-iy JCI03AIV JOddfi

x»pui 2»s»jV

'^^-f^T^; u^ Co <^ O t^ ^CiCocciocoOiOO^Oi
ci ~4--t-«-i' =0 tt> Co' o >o 1=5 r-i Co |^5 o

-XBin qipBajg—0sOiS[ M c^' M c^ cq !n" (N c4 cs c4

^qSran—8S0M

}pl 'X3pvj mtqio
^-i O ^ O Oi •

O ~*t^05C> f^

CSCDOiOOOOjOOCIOsCi

7t/fiji 'xspuj IVIjqJO

^^ ^*C?i ^^Oi »i5 ^ tQ Oi f^
(ys ^^co e^ ^^t^ t^ oi »-, ©^

^' b^ *-i ^O Co ©^ »0 "W '-H

02 0l>^

}jai 'qipcajg—siiqjQ
OOOOCO^OOiClOOCOOO
CCCCC^fOCOCO«C*3Tj^CO

o . . . .^ rococo •^

;q3u 'q^puojg—sjiqiQ

i}d[ 'iqSpH—siiqJQ
»000»OCOCOOO'^COlOl^
cocccococorcMcoecco

^^or, tiD « 00o . . . .y-i^nnm

?q§U 'jqSiOH—SJiqJQ
CDC0'»^COCCt^CC»O'^l-* -.lOWCOOO

> . . . .

H iO OOrt CO

eiSny JB[oaAiv O-oi cc 00 c5

oiSav IBJOBJ
ocDcDcocor-ot^co

''O t^cs c^

notsB>T-noisBa
COOOOC<IOOI>)OSt^CO
ocSooooiooiooJ ) . . . .

< OOC5 O

•:)<I iBSBnqns-uoisea
oooc»ooc^>ocot^c^o>
O)coo6odc3>cjdododoaoo

?<I JBlosAiy-noisBa
MCTit^co^oa>fOC-i
oosoiocnoJoioo

N— OCOCO
3 . . . .

--0 05
05 -< i-l

VoOIXq/
i9(7cfn 'X3puj jvpoj

^ ^ CO ^^So CO Go Oi Oi

VooiXe/
iv}0} 'xdpui ppvj

(0) •raixBin

onBraoSjSzi'a 'niBia

C^OOCtMCDO^OOOiN
-^ -^ cc CO 'a' "d TjJ CO CO rji

o . . . .

^ »0 ^ Oi ^ r^ .

I I I I I I I I I I

05d03ClCOOOi05"'J*0>
COCOCOCOCZ>COCOCOt-'CO
UO uo lO LO O »0 »0 IQ 00 lO
r- 1^ i^ t^ I

a '-^11 a

a^'ii
03



118 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

tD



CATALOG OF HUMAN CRANIA HRDLICKA 119

^-' cc 00 oi Co

•raixBin qjptsaig
-qojy JBiooA[v iadilfl CO to CO »o CO

•raixBcn q-i3u97
—qojy JB108AIY joddn Oi^ »0 Tn ^

X9puf ivsv^\x o Co >-i ^-^ *-^ ^-* ^ cc" GO C5 Co CO

•tni

-xem mpBoig—asosj

jqSpH—aso^j
lO o »o

)/3l 'X3pUT Ivi^qiO
Ci Oi Oi CO oo bs oo

mOiJi 'i}piq iniiqiQ
!?^0 CO

-•j-cS&o
OOOOOiCio CiOiCOOiOO

?ja[ 'qjpBajg—sjtqJO
CO t^ »0 OS t^ t^ CJ

CO C^ CO CO CO co' -^

iqSiJ 'qipBajg—siiqJO

JJ9[ ':)qSpH—s;!q-iO
CO C^ C^ »0 CC UD O
CO CC CC CO CO* CO CO

iqSu *iq§PH—s^iqjQ

oiSny J€l08A[y
000"3 0*000
-"^'cOt^t^ C^CCCOGO

lO CO lO o
oco CO cocow CO I
—

"
—w CO lO '^ «D

oigiry i^iOBj
i> c:^ r- o ;c CD CD CD

noisBK-^ois^a
r-iOI^OsoOCO-—tCi*0 •^'-HOiCCD

oicJoiC5CsCticJcici oioooiCi

IcI itjstmqns-uoisisa;
-rf M O i-H Tt't^CN'^O

CO 00 CC 00 ClO 00 Ci 00 00

*;<I J^ioaAiy-nois^a:
*** o o lo lo M CO r^ —* lO Oi CO

O'TJ oi 00 o

.001 Xq/
i3ddn 'xspui IV130J

(o
-^'Q; Oi »^ Oi OO t^ Oi

o v-J o:; f-J >-^ Co -"-^ «^>

VOOTX^/
OQCCOS

(0) 'mixBin ,-H ^ 00 -^ CO Ci CO O X
CO CO CJ CO CO CO ^' tT CO ^ CD .-I .-H i-H

.. . <OC5t^CO .-''MC^ICOO
C-IOOO—^i—I--"--'O OO-—'001
CO t^ t*. CD to CD CD CD r- 'x:^ h- I- CD o

- g3 5p ,^ tJ. C f1

5 CO x- CO CO ; CC CO i^D CO c

. - • 'OC cc OC' c: CO I- 00 CO I •- 00 CO



120 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 04

00
W
t—

I

Xfl

(q) ?q2T9n

(B) ?q3!an
aoiSBK-no^najv

(pomoin s.ts>iO!lP-iH)
•0 -0 ni ^ipudBo

einpoj\[ [13IUCJ3

•0< -< 05

c-^ o CO r^ o cc
0> O T-t CS 00 00 00 1--2O00

TT< O lO Tt< Tt* ^ Th Tt< T^ ^

arspu/ yfpD3Ji^-)yCi3jj

ISpl'I )HB13JI ur>3JX

xapiq jviuvxQ

5H2j8q tsmgajg-uoisBa

HiixBin IBJ3JBI "niBia

(tumnix'Bra
pB BiioqBiS) -uiixtjai

as

o »o ^©io*^^ ©0 ©:5 ^O »! ©J 03 UJ ro O
O t^*^ ^^f^ !ooj

. (^ OO t^ «^ oo i

t^ OO ^ Go Oi *C ~

Ci '-. &^ ©:) ©^ oo c»i
g^ Co QO oo Go QO Oo

OCOO>^

o'o -;
Oi 05 Oi

^ C^l Ci -^

^o r^ to t-'

t^ —' I^ CO
--^'^ 0OC-! rHo . . . .

»-^ 00 -^ -rr o

oo-a> M-*
CC' C^ C^' CO <M*

(N N <N

O . . . .

-^ CD C) r-t CO
-^C^l ,-..-11-1

^O t- O <NO . . . .w r^ Tj< TjH lo

ic 00 -^ CD o
t - CO t^ <o t^

^??o^w £^Sw --—I C<l(NCO

>0 O^ 03 --I O --< r-t —I F-(
; C^ O O CO CM CO CO CC CO
; O CC O 'O O »o to *CO

O ' O 03 5

^ ^ fee "^



CATALOG OF HUMAN CRANIA—HRDLICKA 121

xspui

-•qojy Jt?l00A[v Jaddfi

•raiTBoi qiSnaq;—"qoav JBIOOAIV Jaddfi
s (N r-l o o
'O »0 Tt< lO

X3puj IVSVJ^ OS I . . .

^- I »} xj O

tni y? t^ CO »t^ 00 ^
<N oi cvi <N Mm

^qSiOH—9so>i

^31 'x»pui lonqjo
f^ "O i^ ©3 -

c^ fN^ ^'o ci ©J ^j -T

HlBu 'zdpiq lV}tqjto

Ci CO Oo Ci Ci c ^^ lOi cc Oi

W9I 'qlPtsajg—s^tqjQ

iqSu 'qipBajg—s^iqjQ

00 '-C'

:

cc ro c

5J0I 'iqgraH—s^iqJQ
'^, CO to « t^o . . . .^ O C^ CO CO

^qSu '^qSpH—sJiq-iO

8[3nv -iBioOAiv

vC^ »0 (N CO

^ ^' CO CO CO

ajSnv IBiOB^

noisBjvj-noisBg: o 3> o crj c: OS

^ c: '^ to

oi CJ oi ci

•?tl iBs^uqns-noisBa:
CO'*

ci 00 CioOodoO 00 CO t-^ CO

•}<j JBiooAiv-noisBg;

Vooixq/
JJCfCfH 'wp«/ ivtovj

— cot~
>^OOo
CO ~ ~.*

o ^ ~-
-.--looo

CJ CO -4

VOOTXe/
JV}ot 'xspiq ppvji

(0) •(uixein
;' -^ <»• CO

O CIO CD
o o cc c^ CO CO CO ro

t^O t^t--»00 iO*CiCi

c3 5

oa-H-^f^)^



122 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

n^:

n 3

o o^

H



CATALOG OF HUMAN CRANIA—HRDLICKA 123

ga> o c3 X
J^ > fc- a; 33

•2 M,

Opq

OpQ

2 -si*

00 c::: ro o
GC CC choice

I ©^ lO ~^

CO O CO CO CO

C) ^ O :0 £»

o 05 o!

9 5 c3*5 >^

»o id CO CO CO

-J4 O O lO

cc --'' id '<*5 id

lO en lO

— —.' »d Ti' o*

O t-- »0 (M

CITo CO cc -^J^'

CI "^ 0-5 CO rr

iO



124 PROCEEDINGS OF THE NATIONAL MUSEUM

Q



CATALOG OF HUMAN CRANIA—HRDLICKA 125

—qoJV ae[oaAiv Jadd/i



126 PROCEEDINGS OF THE NATIONAL MUSEUM

pq

(q) ;q3i3n >«c».«oto L-.2?!«5«3
UOISBN-'id 'lOOAIV oct^odoo"t>: I S^aif^oo

noiSBN-noiaeK

(poq^am s.sjioiipjjj)
"0 ni iSjiOBdco

oinpoi»j [BraBJQ

jsptt/ yjpvs^g-yjOijjj

X9puj iqSpiJ UD3J^

X9pHJ IVIUVIJ

jiiSiaq BinSajg-noiseg

•tuKBoi iBJO^Bi •mBja

(nmraixBtn
pe BtlsqciS) •aiixt}ui

aoijajsod-ojajne •mBiQ

^ to 0:^ Oi ^*

00 30 oc cc t^

«! »5 ISO to >0
oo OO OC Co 00

OC —I 00 «• C)

•'OO cc o: »o

jjuj to
octree

0^.-i r->

COtO t^lN CO
CD CO CD I^ 1^W (M C^» (M C-l

00 00 OOCX)00

Qj ca ca

Oi t^ «^ j^ <.

0«3
«oto

05IN

00 00



CATALOG OF HUMAN CRANIA—HRDLICKA 127

•mixBOT mSnaq
-qojy Jt!looA|V -Joddn.

Xdpui losv^

•mi
qipBOjg—osoM

©^ 05 Oo to Co

^*Ui>o «*-~<!-

jqSpH—9S0K[

jfii •i3pui ivjtq^o

jySii 'xapuj iv)iqxo

WGi 'qn^iBaJa—siiq-io

iqSu 'qjpcajo;—sjiqiQ

5J3I ';q§!9n—siiqJQ

O 10 U5

00 05 05 00 Os

COQJ CCOO

Tf CO cc -^

;qSu ^-^qSiag;—s7iq.io

o >o o ^
9i3ay Ji3[O0Aiv ^- o ^ ^

3aV l^l^^J

uoistJX"^0!S^9

*1<I I^SBaqng-uorsBa

O >0 O ^ lO

i-«" ci o ^ ^
40 "^ *c *o »o

iri CO t^ CO oO CD CD CO t^

Tt< OO"^ CO

CO<M b*iooo

OS 03 O C3 00

'M JBtoOAiY-uoisBg;

VoOlXq/
jLdddn *29puj lopvj

Vooix^/
2d;o; *xdpuj mov^

Co ^ -<t^ ^
oi "--i 05 C-* o

(0) -nilXBUI

oi:(Brao2Azia^ 'raBiQ

<o <^^ eo

OS Go eO

nCO CO-** O
i . . . .

-CO (N <N CO

^J CO Co

CO ^Q'i
00 00 05

^—'CD ^ CO Tj*

CD iC TT *0

^—1 -^ 00
5 . . . .

-^^u^CO 00 l>-
»o . . . .
"—'CD OiOO C5

t^ . r- .-(

CO CD t-* C^ CO
CDCD CD t* t^

CX^OOQCqOOO

' Oj c5 ^

II ^11

o "O

CD CD



128 PEOCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

<

<

W

O

(q) iqSpH
^0!SB^[-•^d -[oaAiv



CATALOG OF HUMAN CRANIA—HRDLICKA 129

CO ir* coec

O C^^- CO t^

"M-i .-. rt

t^Or^ClCNcOCOCOOiO
CO ... .^ O '^ CO lO

1 »^ •'^O ?^ oo »o 'to ^

Co "5^ -H <to 05 "5:1 < • ^ >^^'to

"-^o *-*" *-^ i&j Osf -<i--cj^to <t) ?c b-' (^* 00
^OOQOOOOCOOOOOOOOQOQOCOOOQO

•^^COC^OC^iO'^COOOO fe^C^
cs CO* ci co' c-i c^ (N ci oi oi o o co*

«*
r-«i-*.-l.—1T-H.-H1—(.-11—I,-..—I^i-H.-H

.»ooo c^

^ CO W OCO

w o '^eo lO

t- I - r^" t~^ I-' CO r^ t-^ o r—' CD i-.^ o o m*

523194-

.5^ S c
03 CJ3

sa

2.0 >u:^



130 PROCEEDINGS OF THE NATIONAL MUSEUM TOL. W

o

<

1—

(



CATALOG OF HUMAN CRANIA—HRDLICKA 131

»0 *-* O IQ --T I »Q "^O Ci ^ O

c4csc4c4c4

»C iO iO TjH »C

1 O W^ TT O C'

' "^C CO t>- Ob

looooooioo

05 »-HQO«t' -^
*- "tool's* ' OO ^ Oi Ob ^

I -to ?^ o6 »c ':c>

'00 0^2^00 00

000i0»0

lO CD ^ "O »0

u-ioi lo coco
CD CO CO ^- CC

CO CO 00 OO CO

CO CO CO od oi

I CO M r- OC O

^^ cc "<r

I CO OCD Tf

. CO CO CC CO

oo
OS ... T
^—'t-iO-^CO

,-1 iCDCC»C

5 . . . .

.'J-, ^ ^ o
CO lO'^fCC

sO^
^T-HCtoCO

o^ ^

sooo^

OtO"<t< OOOi .cA ;

_ 1-HOOOcOOi—iOOO
^^f-tcocoeciCi«-i-^
30000^GOODOCCC«

o OT r; r:; >^

o) H <I r^ <^

5 &
cs a

S °2

2 ^
S . o
a g, Ki

bM
tJij M

11

^ « *^ 9

a *-

c ca

C CO



132 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. M

pi

<

G
I

<
I—!

1—

(

C
<
oi

1



CATALOG OF HUMAN CRANIA—HRDLICKA 133

Xdpuj



134 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

<

(q) W3!^H^
U0ISBM--Jtl -lOSAIV



CATALOG OF HUMAN CRANIA—HRDLICKA 135

-ipiV ivi03aiv addfi

-qoay JB[09AiY Jaddfi
,--vT** 05 *0 ^o . . . ,

-qojy iBioaA[Y jadclQ «' uj td
5 . . . .

^T}< tc iO o

XBpui IVSVJ^

<i3Co ^^t^ ^ to Oi

to* ^* ^* OS ©i ^cj
^q-tQ ^ so lo ^^^ od oi ©i

•raixBta qipeajg:—3soj>j
f^ 05 1^ CC r-l »0 05

oi M ci pi CO w M

jqSpH—8S0N

7/91 'xspuj P)!qjo

^ d i^ ^ ^ «Q >-i

^-.* t-.* to ^' o *-^' to'
oo 00 Oo Oo 05 00 oo

P^ ' a" •-<'o

tySix 'x3pui iDjiqio -^t-^-J: oo ^ O ®i So
OO OO CC OO Ci Ci QO

W3l 'qipBajg—s:)!qio
t^CO CO "^

jqSii 'q5pB8je:—siiqJQ
t-H Oi t^ 00 ^ 00 CO

\Pl '^qSian—sjiqjo
iO CO csi w i^ Tj< r^

Co' CO* CO* CO CO* CO* CO

-.o^ ^ t^

}qSu '}q3t8H—s^iqJO
* IN CO c^ t^ "O CO

CO* co' CO CO* CO CO CO

aiSny j^osaiv

ooo
co*o-*

8l3av [WOBj odoi c^

noisBM-noiSBg;
00 :o w o ooci o
O O O* O O 05* -H*

^O CO c>> o
'C-iooirt'

•JJ lesBnqng-noisBg;
(M IN to rji rt <N CO

05 C5 OS 00 ca oo' Oi

oooo
t^ CO* a: 00 05

•Jd JB[09A[V-nO!St!a:
^o o? -* o
«3 . . . .

'-^(M O OS i-l

VoOTXq/
jaatfjj 'lapw/ ivpv^

0O0OO5
tooo*»c>

©^ 05 ©^

ui-;oo*

VOOTXb/
?D20? 'xspuj PfOVjl

(0) 'raixBoi t--*c ooco
^—*-^*co' lO*

-O rt .-I -H

O CO S
.=i «.§.§

INC-ICSOOKO qSS3>3
N C) cs o o o to C'lL -^ 5 ^•o « m CO CO « CO mc^<if^<i



136 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

o
<

Pi

(q) iqSpH
noiBBN--J<I -looAiv



CATALOG OF HUMAN CRANIA—HRDLICKA 137

xgpvj

•mixBiu qiprajg
-qoJV JBi03Aiy JBcIcIii

•tnixBtn mSnoT
-qOJY JBioeAiv J9(lclfi

Xdpuj ingvi^

}q3t3H—3S0N:

cjoojoi
Ms Its ~<^•v^

O to »0 lO

co' c^i c^' oi

I

lyStJi 'z3pui miqiQ

5J8I 'q^pBOJa—siiqjo

}q2u 'q^pBejg—s^iqjo

?jai 'jq3i3H—siiqJO

iqSn '^qSpH—sijqJO

9l2uV JEI03AIV

ai3nv l^pBj[

noisEM-noisBa

•^d i^sBuqus-noisBa

'M JB[03Aiy-uoisca

VOOlXq/
idddn 'xBpuj ivpvj

VooixbJ
ivm 'x9pui imovj

(0) -raixTini

^ CO* CO CO*

CO COCOCO

t^^ CO ^
CO CO coco

»3 00

cic^*

ooo
coco*

oo
^* r^
t>.tO

to Oi(N CO ^ CO O
o oi o o*o ci o

05CC 00 05

oto ooc^

irSco -** -^

C3100

00 00

ooo
OJO

^C5 tOT}<0
to ... .

-^lONC^ CO

,^.-H »OC^ 05

«*e3*0
00=COi

J

to O 00 ^
'COCO CO'»1?

^—00 »OIO to

»0 CO o o
'^ Jb to i^

s . . . .

''CO 00 COC5

^tOCTioOO
; . . . .

'0> 05 05

O~*co

_ »0 00 •<}< CO C^J
U2 t^ id to t^ :0 to
>0O »0 UD lO O IO
cv» r-1 c^ cj CM cs c^
-* QC -rr "^ ".^ -^ "^

Ol C3 <s

g-g P.S C3



138 PROCEEDINGS OF THE NATIONAL MUSEUM TOL.W

(q) jqSisH

noiSBM-noineiM

•0 '0 m AjtoBdeQ

appojAj iBra«J3

ijpu/ iijpvug-nBpH

K
o
o
Pi
o

03

wpw/ 7yBpH Mo»/vr

lapu/ jDjwo-O

iq3i8q Btn33Ja-uoiSBa: ro

•tmxcni iBJ3?Bi "mBia ;2

(umtmyBni
pc BjiaqBiS) -niixBtn

joiJ85SOd-oi3jnB •raBid



CATALOG OF HUMAN CRANIA—HRDLICBLA. 139

xapuj—iiaxy iviosaiv Mdd/2



140 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 94

<3

G
<
o

<

o

<
E-T

<

1—4

o

<
I—

I

Pi
w
PQ

(q) wstsH
nois«M--u -loeAiv



CATALOG OF HUMAN CRANIA—HRDLICKA 141

—qojy JB[OOAiv jaddfi

•mixEtn qjSneT;
—qoJV JEioaAjy jaddfi

X3puj }VSV^

•rai

-xcm mpeajg—9soj^

iqSiajj—asojsj

ifii 'xdpttj mwo

fi/Du 'xapuj lD)iqj.Q

'iM 'mP^aJa—sjiqJQ

5q2u 'qjpBgjg—siiqjo

1J8I '^qSwH—s^tqjo « =

!»q2a 'jqSwH—s^iqJQ

a[Sav JBioaAiY

9[2nv IBIOBJ

noiSBM-noiseg 0=0:

jj itiSBnqng-noisBa

"id J^loaAiv-noiSBg

VoOIXq/
X3ddn 'xspuj jdiodjJ

to CO

OJOJ

GO 0:1

Vooixu/

(0) •inixBtn
o;:jBUio3Xzi'a tnEjci



142 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

M CO

H) .s

< '%

(q) iqSpH
noiso>j-j<j -loeAiv

w 00 00 1^ orJ 00 1^ oc 00 1^ t^ t^ 00 1-^ od o6 1>^ t-^ r-^ r^ 30

(B) jqSpH
n[o xsBj»j-no^n9j\t

(poqijera s.BJjgnpJH) '

-0 n; sixovd^sQ I

einpojv I^iuBJO

xepuj yjpviJff-jySpH

•^iCOOOC^OOCOCS^COOi'CC^t^OOtM'^

CO*^0»Q»Q'^QO*^*-'*^ ^0> "^ t^ t^ «>* f^ QO

e? ?^ C; oo -^oo "o o ^'*s o C) ^T^ ?^
OOiOOiOiCiOiOOCiOiOiOSOOCOCSOO

X3pUJ }ytipH UV3J^ I

OC ©* *-^ Oi O t^ ^^-^Co »^W^O^®J-«fOiO--t-
U5 ^»-. Oi f^ ^^-- CO *-. ^- 0:> 'Q -<^^r«^ Oi lo 00

ooccccooooooccoooioooooooooooot^ooi^

^ •-' 05 CO >o
<N . . . .

^-'r^t~t^oo

X»pUJ JDIUVXQ
«^ oo t^ '-^ Oi &> Oi ^*^^ i^ oc ^^'c t^ ^- e*"^ Ci

t~ t- t- t^ t^ t-

(

. i>. t^^^t^^-t^^^^^t^oocooc

jqSiaq emgeJa-noisBg

•tnixTJin iBJajBi •raeja

^:0O0i00O0035C^'^»-*OO05'^C0'-^O
^c*i'<!j*cccccc«cOTjic6coc^cccOTr'>i'i'co

<DOO'-<=000'^00»O00O00C0a0«^C^C30»rt00C0*!**

^- cc o t^ CO
(M lo ";) OS oi

OJ ^ F-. .-I

C4 I— CM li^-^

(tnrnnxBni
pB'^Bii8qeiS) •ai'txBra

jouajsod-ojajnB xnmQ

OOOOCO*^C^rJ'OC^-<**^t^OCO»OTl<«>C^OCC'<J"
ocoiodoioioocicidaoaOQGooccoocooiaiooGCoc't-^co

CM »0 lOCO o
c^ . . . .

^^ 00 octroi

lOOOOtDiOiOOQOOOOO.- - ._ - -J »i^ UT> O »0 O CO o cs b- c^ CO m

I 2

coooooooooo
fQ 'Ot^'^ '^'C^ "O 'O 'O 'O

;§3

'2sOOOqOOOOO

;»jS

Oir^'-'cDr*i--oCiO!DC^^O'-'t^'^Oaw^iOOCOOi':D

f^ ^ 03 C 3



CATALOG OF HUMAN CRANIA—HRDLICKA 143

xdpui

-qoiV JBioaAiy jaddf^

cnixBni qjSnaq;

O Cs »J:i 03 OO ^ Q*
*-* ' O ir-- to 00 U5 t^ 00

05 00 00 00 05 QO 00

•^<to CO t^ J^ o -<<-
I

t--. Go ^-. CO C3i Oi i-H

00 00 1^ t- t- ^- 00

r-i OS iO «o r* CO Oi

O kO ^ O ui ^ O

b^»i>''-.»r5>-,*--C5<:o»005©4>--i--.<:0*

xdpui psv^
O *0 :-*0 QO OiOOi»Q^«i-^ottO<;D •'^o ^^^ o -^ ^^

"cnr

•XBtn q^pBOJa:—oso>i C4 Ci C^' (N CS C4 W CS W 0* C<l C^ « Ci (N ci oi M c4 c^ c4 c4

:jq3i9H—9S0^
•^»ot^cst*ot^c-iCTj<F-iccOi—iiccoo*o»oco—nr^
icoiotOkO'^ioioou:Dio*cioiouivo?dio»oiciou5

'—'OiO cc t>

0> '^ t^ CO ^
'—'CC 10 10 CO

^--'
I '-=^U50

- lO *:?* lO

C^ .-H 10 1—I O
<N . . . .

v^-H ITS 10 CD

)pl 'xdpui mtqiQ to t^ 90 fc^ ^ *^C> «3©»Ooeo«~^OiU;05^CO "^QO 00 00 CO

«< 00 <:o -^^ >-. cci cc i^o '<?-^ ^ooof5occ>-iCo«>ji^^co-^
CiOlOiOiOiOaOOOoCftC3iOOOiQsOi'3iOOClOOOiOOOOas

7xi6u 'xdpuj Wiqxo

%m *q^PB8Ja—s;iqjo

^^tci o >-^ Co 00 --^€^ >J^C5t--^>.05^-ooco^-.•^ t^ oo'So -^ *<t-^cs i^ 00 -to 1 00 cc 00 -vfooooc

Ci 00 00 e^ Ci Qj -^Os ©o b- • *ct ^^©^ >Q. *-^ Co e^ e
OiO;OiOiCOOiOOOCOiOOObCiCOCiCI5000500CiOC06o:^

iCOrHOOi-^-H-^Oit-^COOt^O—t00O5
J Tji Tj4 Tj^' CO '^ T^ ^' CO '^ TP -^* CO CO -"t CO CO

?q3u 'qipBajg—s^jiqjO
^O-—'05r-i(MlO.-lO'-<C^.-<Tj'Ol'-HOJr-<0001i-<OC5
i TP rf CO V "*' Tj^ -^ ^' -^ TJH V Tj* CO -^ '<^* rjl CO CO -^ *' CO

;j9l *;q2pH—s;tqJO
iO>0 iCiO 10 lOiO^C

GOt^OCOt--t-^t^*OOOt^CCOOOcDOCI:^t^C<ICDOTft^
c^co'tpco'cococo'cococococo-^co'co'cocc'cococococo

:jq3u '5q2iaH—s:jiqjo
40 »C lO »o

r»t— *-*cot^oooooj>.«DXoocci>-oocbt~^co:0':0'<r<:D

cocoTa*coro*cocococococo"roco'co'co'cococococococo'

8[Bav J^[09A[y
O00»0i0ti0i00i00i0i00i0
t^ Co" O Tf o co' I^ TJ* r4 t-C ^" CO :C COOiCCOiCCO'OUOCOCOiO^iO^iO

a[5av l«p^^
ioo»040»CLCiraioioo"000'0
O ^ C^ •^' CO CO CS' O O t^ t^ QO 10 00'

t-:oc^cococor^cOwCOcocooco

»o o ^o *o o o to

rf" 06 CO Co' t^ <N <N
10 O CO »0 lO CO ^

CO CO l^ CO CO CO CO

noisBjs^-aoisBa
QOC^'-HCOrJ^cOCSOCCiOCOr-iTt^.-'OCOCMTt^i-iC^TpQO

00 -H 000^' 0000000^0 '-'ooooci

'%d IBsenqng noisBa:
C0'-i'«*<00'«*<00O0iOCDiO00'rf<iM00O-^'«*'CDOfCI:--

"}J JB[O0A[y-noisBa:
CD'^(NO'*C^OGOOt^OOOCO(M
000—^"0'-«00'-''0 0'OOCO

^^ \OOTXqJ
I

isatfTi 'xdpuj moD^

•c*cjeo':::iOOooOi?
^*coooi^c::ico'j::>'-

SOt-'3iCc.>CiOO*-HOO •-5^'3^ So Oi ©i

\001XV

CO 10 —< CO »-< c» »o

o --^ o o o o o

IM CO O ^- Tji

<M ^ !-< 00 O
^-^O ^ CO ^

(>j uo r* (M O
c^ . . . .

^^w-t CO CO ^

IM CO t— CO --H
CN . . . .

'—''-I CO CO -^

-H "^CO»OiO
"^ E^ l>^ ^' (N

^ Tf lOOOM

"QooiodoO t-H

— r-i lO O »Q
O) . . . .

CO^OOOOOiDOO I 1-1

00 Co Co *0 Go Cc; 00
«^ «2 "^ *<i Mi »^ ko

(0) raixBin
1

oi?Brao3^zia "uiBia
I

COOi-^iOOSOoOoCOC^cOC-lCOOOiCOir-iCOOCOCO-^
'^COTj5cOTrTj5-rf''cO'rf5-^J'Tli-<1^-<jJcO"^Tji'iO-*}^-fji-<:rCO'^

OiCo^

C0r-»'-'G0i0c0CS'^O—<t*Tt"OiiOio'ocOOCO
.—ic<i--t>-'corj*io—'oio—•c^Tf-'rr-—'-^csoo
ii-1 ij-i lO l(-^ ./~s .— irN i.-i if^ U^ l^ 4^2 iO C^ I—

« lO »0 lO O
cceococccouooococococoCOCOCOCOCOOOCOCOOC

o) cc ca

5 C c ^

55

m

9 3^O o~



\
144 PROCEEDINGS OF THE NATIONAL MUSEUM

(q) }q3iOH



CATALOG OF HUMAN CRAN] A—HRDLICKA 145

t-^ I— t^ r^ r^ t>-' t>^ :c b^ oc o r-. CD t^

c^ !>" c; 00

^1-^ .-^ c: c^

i-H c; ^ CD i-~ oc c ci ci i-^ oi 00 »o CO

IC. -** -Tf -^ lO

r^ ~ s r^ "^ ?=^ *^ °^ ^ ^ *^*^ ®*

r-I itoto ^

ooi^ooooooycccccooooooooccoo

oo o —
. >-H ^ ^ 'O '

t ^ ?-* 0^ "'^?-:; «!^

^^ t^ ^^' f^ ^ cc cc crj oi oi --^ ^j (50 Co

Oi CD o oo

-< O CC CO -^

0'--c^C'1-£;ccqotj«ioco'^ococo
i oo^^cooo

00 cc t"- r^ r-- 1>^ t^ i>^ t-^ q6 t^ r^ c^ t->^
I

C^r--' w cd o6

O^"0OiC»Ci0OOCCCfCC^1'^
"^eOrOCO'MCC«iOcDNTtiiM(N(M

g-5-

' ^ c > c
o g- O o ^ o p E? C " o c o o

° S ° ' o a o'S

<o I ^ CO
I I * I o CO I O I I

»c cj ut lo rj »o ic o »o c^j cs fo CM f^^ -^ X --C —' t - sr —' :c —• '^ -^ ^f -^

dj ce *

Cj s ^ c ><

M r- < (i frt

533194—44- -10



146 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

O J2

w



CATALOG OF HUMAN CRANIA

—

HKDLICKA 147

(C* coo CO

OC CD Tt* W3

IC U5 »o ui

&? 'Ci Q> ©^i

*C- 06 ?^ O

C^ <*< rM o
c4 ci cs CM

Qr> Co «^c: ©>* <3i o^ it »^ O *-. o *^ -^Ui cy> i^

"-t^ t^ oS oi si Oi cc 06 o>i

00Tf*C^T5<C^T*iCOCOC^

QO Tf OS—*

CO O CO

O -^ *0 ^ lO

^ :^cs to >^ oi —.' o> -4o-: s.) ~si-o< ~<i-oo<*Q>osooajoioiCfcoioo<Scii»



148 PROCEEDINGS OF THE NATIONAL MUSEUM

g.2

I—I c3

Oh C

w

(q) ^qspH

uO!SBN^-uojn8i\[

•0 -0 ni 'X:tpBdeo

9[npoi^ IviweiQ

lapuj mvT)3J-a-n^PH

xapui jyBpjj «ua/vr

X9pui IVlUViJ

jqSiaq BinSaaa-noistja

•mrxBui lejajBt 'niBia

(nmtnixtjtn

PB cnoqB[2) •mixBcn
iOTJ8?sod-0J3inB "niBia

coec

U5 -^ --< »/3 cs C^ lO OO CO M o o
£» 00 t^ 00 00 t-^ 00

r^eooccooccoccr-h^or^t^cccccocoor^ccr^ot^t^-wr*
^-N . -^ ooo
(N 1-1 lO -^ to

CO CO O •^>-t tC^^OCi0i©*OiC0?^^9^<^t^to00O'O'^00G0»O
©i t-^ —^ ©*" ^ O oi —J e^ >-^ --h' ©o ©;? Co "^^" oc oo ^' «^' ?^* o^" »o oo* oi ©i -vf
O0O0CoCoO0CC^^>J'>DCCCoO0<^0O(<)^^0o00QO00^^0DCo00^^Q0O0

^^^^.^-^^^-.t>-^-^-^-^'-^-^^^*^^^*^'-^^^^^^^^^^^^--^

io-*-tt<'CQC^^ccTfrorO'^tDCS(C'^Of£KOcopor^c^ooco»o:o
C« GO CO Ci '^

M ic Tt3 cc i6

OOOQO'-'C'?00«CCCM<-**C^iCiO*-iOOO«"^0--(TfiCtC't^OCD
oiocicooiciodo6cocccc36coodooci^'^^^oocooio6c»cot^od^^

'-vM '^r cc c^

C4 00 00 t^ 05

I'

»OOO.^W500.^0iO

5.5-0
. a:-

^ ooro QO»c

'. 3

>ij :>K^

co»c»o^H»cvc*0'^»^*oo»-<w:>coeo>oMc^»oio»o»ooo"^»oo3t^
ioc<itr<rocsc-jc^t^CMCMcoi--c>»iO(M(Miccccsc>ic^c^t^c«oiT-ic«
t^'T'^x-v^'rroO'V'fl'oooO'^r^oO'^t^" ~ .--

c 3-. -^m
CM ^^T}* „

S°
^ Tt* 00 ^ -^ 00 00 coE"^

OJ CO ^

a* O 2



CATALOG OF HUMAN CRANIA—HRDLICKA 149

Co Q^ t^ W5 ^-. M-'-i ©^

Gc "^f ^-* ^*' *o' to* ^'^OoOoooQoQOt^OOOO

-qoay ie[09Aiv Joddfi cdi>«ootCi>cdcd

"inixcui q:jSnoi
-qoiy Je[oaAiv ioddfi

CD0ll>-OO>0C0O

Zdpui fVSV^
t--.to^t^^*J^to00»^^00»iS^CC)^atiCbCC>O»C2^O^ *-**-< O Co

•^ "^t^ ^ ^ ©i &:;* ^ uj '-feo 06 »o ^ »<^ q6 ^' ^^* oi ^»<5 ©^ -^ 06 eo ?^

Oicooo

'Oil

-x^oi q^pedag—9S0K <N i>i w ci c^" ciw c4 ci cm* cm* cm* cm cm* cm cm cm' cm* cm cm cm' cm* cm cm' cm* cm cm"

^qSpH—9S0N CMCOOO>OiOu3'^tOCMCMCft>005CMOOCOcO'^t>.CMTt"0!:OCOI^»0

CM CO 10 Tt*" I©

?p; *j^pti/ 2o;iQJO $^" ^ ^ si S9 Z^"^ to cfi oS ^^ -^e^' q6 o:' w^' 1-; --4©,^ c^'toc^'^^to^o^odOiOi05QoOiOiOiOOOOOOOiOOaOO^OOOoOiOiOiCcQ00050iOOOOO

Oi ici ^;

OiCoO

6u *Xdpuj ivjiqiQ

Xm 'q^P^aJS—s^tqjo

;qSu *q^pB9Ja—s^iqjQ

Wl ';q3pH~s^IQJfO

ijqSii *:>q3ioH—e?iqJo

ai3av J«i09Aiv

diSav [BIOBj

noiSB^-noisBa

to '-^" 06 to ^ ^o ci ^-.* -<t-»o o^' 06 to to' >^' en e^ ^ ci
OiOsOOOoOiOsOiOoOiOOOiOoOoCbOoobOoOiCJi

-+eo t^ 00 ^ O »*5

06 -^ ^G^ ici o t^
00 O Oi C3i Go d Co

t^^CMO^i—lOO-—1CMOCO1—lOSOOCMOcClF-HCMCOOiCOOSCMi—100

t^CMC^OiCMr-t.-iOOS'-HpHt-.CMOOcO'—*r^—

(

O lO uo
COOSOOCOOi050'^CO»Ot^CM^OC'Tt*<DcDTt*OOW5t^a5'Ol--CO--iTt<
COCOCOCOCOCOCCCOCCMCOCCMCCCOCOCOCOCCCOCOCOCOCOCCTjirt

coeocoMcccocococccocococoeocococoeoco

cocMOTj'b^^'ot^coaJt^r-;
u3CD»OkO»0»0;0»0»C»0'^»0

COt^^Dt^CDt^CO'cOOOOiGO

40 O to iO CO

o 10000
CD t-- CO CO CD

CM 0> CM 10 CO 0>CO 1—iCOOOCMOOTj<OOTf<CDTt*OTt<

000000o'oooooioooocJoo

00 Oi CO t^ CO CM *0

CO CO CO CO CO <*<' CO

00

coo t^ iCCi -^O
oooocioo

C4 to -^ CO tP

'-NrJ'cCCM ^
CM 06 coco -^J^

,—,10 oco c*^
CD . . , .

CM iCCOCO -^

CO -^ CD t^ C^I
CM OS »0 -"S^CO

»0 CO »o o
CO ^' <d oi o

^-vOiCO 000
CD ... .

CM C5 O OS O

•:Jd l^SBaqng-noiscff
CMOiOCMcO'-HCD.-irj'O'^OcOCMcO'—'CM-^-^
Oi^osc^oiOoioJcjiocoodcJoioiaios'oios

OOCOOOOCM t^

O) O^ O CS 0% OS 00
CO ... .

CM CM 01 000

'%d -iBiooAiv-notSBa
b-0S»O»O00C0b-CMTt*CMOO
CJ O O* o o ^* o o o' —*' O O*

\00lXq/
jt$ddn *x9puj fopv^

00 ©* ©,{ ^ t^ ft^ -<^&3 to O^ <3i >-^

T^r-i to' to oi o C) t-.* ^^ to ^-^ >-h'

toto^*o»<i*J3to*o'o»^»o'^

\ooix«/
ID}01 *X9pUJ IVpV^

t>. oco coco

o c; o o'o
CO ^ -^CD

O ^' O OS*

^Oi Oi to ©^

Ui iQ to 'iS "j^

to <^c3i^-^ Oi uio
e^f 05 -^cJ to* *<^oo
iQ lo "^ to ^ »J5 •^

^-^1-i »o oco
CO ... .

CM CMOOS"-!

Ol?>-00

toor^

(0) 'luixiJai COOJt*-COOlOCiOOCS'*'COCOOCOQOiOCOiOCO-
C<ICOCOt}5cO*OCOCOCO*^COCOtJ^COCO^COCOtj5''

I O CO CM 00 ^ »0 QO OS 000 CD

i>- 00 <:»' cm' 10
Cvi r^ ^ -H i-H

coioioi—t»oio»o-^«oinoi—iiococ

_ O) C3 =3

«J i-^ t^ C^ C4 CN CNi r- CN CM CO t— CJ IC C^ CJ 10 CO CM CM CI CI I^ CM CM .^ CM ^r- j *^ "^
t-.-V^O0-^Tt«-^00-^'^QOCi0-^t-J0'^t--00-«3*Tr-*f«f^00'V^00C<0 C/iH-^ll^)^

r^Cl -(J* Tj<



150 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 94

w



CATALOG OF HUMAN CRANIA—HRDLICKA. 151

X9pUJ
*^ &!! t- O ^*•v^02 O C: Oi Oi

CO ^ ^6 ©> ^Os -^-"^ -ai C: «5
GoooooooooocQccoooocQO

eo CO 00

CD CO

OiOCO OOOl
*—'O :o lo CD

O 'CC 'O r »c o »oo -^o to l> O lOC^ •^ ,-t r~* .00 O

XdpUJ JVgVjs^ 2^ '^o ^*<5 '-c ©:j >^' ^ o oi o 96 "^ ;sj O oi oi 95 »^ o
foo *-T*o to ^^G^ ^^iJ^ »^

Oi 00 oi t-s -^ ^!*-

cj o^ t--' ci Or* od

•rai

-XBin q^pBajg—8S0X i
N c4 c^* e4 cs* c4 CI c^' c^' <N M c^ c^^ w ci CN c^ <N cv* (N

---.Oi ^r o QOo . . . .

C^ CI (M 01 IM

ijqSpH—oso^nI

?/9? *X9puj in^XqiQ ^ OiOiooOisftOiOiOsoacoccOiOiOooooj

i o; ©i *-i ^^O

00 <3i O5 OS OiO C^ i ^ to C5

Pi6u *x9puj pjtqiQ *-H ^ oi ?vi Co eo '-^ ^f^ CC »o C5 oi Qs to' Co
OiOiCOCiOiCiOiCSCiOO^OsQoCOOCO^i OCO5 tOiOi

I

JJ9I 'qipBajg—sjiqjo
j

I

r-iOOO
-^ -*' M

jqSiJ 'qipBajg—s^iqJQ '

OOi^OSt-^OOOOCClOOOOiOiOOOO
CO CO Tj- CC CO TJH -^ CO* C»i -r:< CO M CO CC CC* CO*

:jj9I 'jqSpH—s=l!qJO
CC CO CO

10 lO lO lO >o 10 »J^

CC >o 10 '<** »o t^ >»

CC CO CO* CC CO CO -^

s.

5 C^ iC^ CO
1 . . . .

-00 coco CO

:jq3iJ ';q2i9H—SJiqJO
10 »o 10 WD 10 10

»ocot-^co-*r-^:OTt<iOi:^c^^iOtoco»o

coco'cccocococccccococccococcccco
CO CO iC r- 00

•^ocococo

9l2ny JBioOAiy O O »0 <0 T** •<*' O >0 "O 1 lO CO iC -^ »0 4f2 10 I »o

oco»oo
o'er) >o' »c t-o
(M r-^ *o rr CO

oi3ny imoBJ

oo»co»oo»oo»o
ior^cdr-^ododt.-roc>
COCOCOCOCOCOCOt-*!^

iC O O O O iTi O
Oi >0 >C C^ O Ci CO
CO CO CO t - r-» CO CO

ocooo
O CO CO »OOi

nois^^-uoi?Ba
f-HCiTt<(MOCOOOCCi"<*«

COoioOOCiOoiOO
oococMONcO'^oc^c; COO COCO

o 05 OS oi o o cJ oi o o o ci cJ ci oi

'?<I les^nqng-noisBg;
OOO'^CO'^Tf'I^OOO
00 ci oi ci ci OJ CO* Ci 06

OOCqOCOOit^'-iCO iCOCOCMCOO
ocoicz^zicriGCcoooGo lodcoodoood

' CO COOrJ'
I . . . .

^r- CO ODOi

'id JBpaAiy-noiscg
lO-^TfCOO-HCMOSO
o o o o oi o o* ci o

00 C^ C<l c: OS 01 CO

CI O O ci oi oi CJ
^ CI 0> --H 10
c^ . . . .

^-'coc; ci o

VoOIXq/
jsddn *xdpui 7t>pv^

i^ 00 ^ '-H to *-« "^^^a ^3 ^^^o <-- -^ o 00 ©J *i

to' ^ 05 -^"-^^b-T (^^s Ci oi ^to to cz> &:j to' e^5
tOto»<S'^»^'0'<5*Q*'J'<3*Oto*0'^*Q*^^0

-=^^-* t^*
*Q 10 *Q •«—

'

*-.^Q0

to' a^*<

VooixbJ
?o;o; *xspuj p>iov^

'C0©«0 eoosoo
e^*o>-i*

(0) •xnTx^ra
•-tt--—lC^iOOc005r-000'^COC^C-lC^I-»iOCCCO
CO Ci CO CO CO CO Co' C4 ci CO C^ CO' CO CC Ci CO CC CO* CO CO*

C* M r-t ,-( t-t

, ._ _. 95 o'c 2
e2rjC^)CCCSt^(M(N<M(M(MC^e<lC^«00«OJt--(NCOt~t-C<l<.OiNN "r ^ '^ "^

&0

as =3

"29

0-5

Is
•-J o



152 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94

w



CATALOG OF HUMAN CRANIA—HRDLICKA 153

sjSiSqdnijIg



154 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

<
o
I—

I

o

o

S§

^rt

^ I

^rt

1 . CO .00 .CD .00 -^^ -^-N .

''CO %-^ ,-H ^^ nH ^-^W.* CC TJ* cc -^ ^ — &^ —"
•*"

O f?' CO

) . -^ . IC . ,-s .,—.. .

cc .-<

.—
' .-I O O —t »-< QC CD »0 ' ^ ^ iO CD u^ ^

CO 1-1 00 *^ OS 00 00 CO

S QOOQ*-

OCCO'-tCOO OlCiOlOOOO
-^ ^" as b-^ •— CO Tf oc S"<to os"o^Qc^ci oc'ooeoo•—'i-i CO Tt< --H •'-^ cc CO ui CO r-i CO Tf CO :ci CO o

i-'Cs^Hi-iy:) oco^t-co
^co o i> 10 rr*o" •^•J-o<to oscd^os^oS'oS'cd

OOOt^OCOCO l-^i-i .—sOO^-N ocoo^^"^^^"^^—'O"—' *^^ T-« ^ OS OS i^ Go CO O •—' OC^
CO •^' CO" Co<D^CDiO'^ * f-^l-H40t^OCOl-^^lO^^ »00:D05 S^O S'cD tO O

1-HCO C^ 00 CM Tf (M CC C>J t^ t^ Ott r- «3

'>i .Cl'*<MCO(N=S^Gr:;r
-'OO^-^i-t^-^—«^ '«•- c^ 00 c>i uo

00^ CO ^t^ r^ '^ 00'* 00 •o -<}« '=: ?0 CO OSS'O CO coco CO
If-HCJ C^<-<C^CO(NiO

00 OS ^^

1—(CO—« .c^Tt*,—iai.-«»o .-Hoc-JOsc-iO'-'t^'-'OO

:

;
; a 3

J= J fc ft "

^ S ^ -2 i
£ f^ ^ g a

I

• • a

n n h <i



CATALOG OF HUMAN CRANIA—HRDLICKA 155

"to CC CD CC CD •-«

) CO CO-* O to lO oo

GO <JD -*

iCrCiOCCiO'--, OOX'tN-:©?^ Oi»OOiCOOi^
<N C^ C^Oi CM Oi C^M-^ ^ r-tOO

occ occ o—

.

"^ Oi -^ Tf ^* ^f 00 CO CO oo

CC O t^



156 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

(q) iq^pH
05^

W CO 1^1-^ 001^
oooo yooOOOO

0606060606

uotSBN-no^uoj^

(poq^atn s.^^qiiP^H)
"0 ut X^Toed^o

0000000000000000
oooooooooooooocso

000000000000000000
0000000000000000 o'o

ofnpoj^ IBintijj)

r^r-i^roccooor-^ot-r-r-Ocoh-
COoCCiOOOt^oO'-ir-.CNI^JiCi'^t-CO

fOOOOcooeor-oor^ocor^coOMO

j^pw/ y7po9iQ-;iiSpji

x9pui ^yOidfj uv9j}^
^--oo^-^^^^^^oooo^*?^cooococof^t^co^^

X9puj jmuvij OiOiOi05>-.->— o:iOoet.<o'*-o^*^-ooooooc^o

o6o6o6cooioioioioioioioiaicjioioiocS

5q3i9q craSajg-noiSBg;
00OOi-lt>-»-H-*C^U3-^Q0CS00OOC^
cococicococccococ^cioico^co-^co

<ooot^c^"^'^ooo3ic«Jc^^o«ooa
5c4fO<^^c6ccco'^^cccococccol^oeocs

O
o

2 «

•mpreni ibjs;^ "niBia

(rannnxBm

J0IJ81S0Cj-0J9Jnt! "inBIQ
oi2^oc5cio6cco6o6o5^^22ooooo6Giooo

r.s c! :

O^CO^CiOOiO^COOoOk-tiiOOOiO
«:*ccsccTru5occ'^»ccsTficcoc^tD

>qq»ooqu:;Q'^o»o»ow30o<:

000000000000000
'w 'O "O 'O T3 ^O "OTIS 'C 'O 'O "O TS 'O'O

ooooododdddododooo
'O 'O 'O "U 'O 'O 'C' 'C 13 'O "O 'O "O 'O'C '^ "O "O

hr O <

00

50000000000000

oooit^oooi-^^cioai05'0<r'C5^t^co
tv_i^r^r-,t^t^r_f^r^i^ocoor-oor*oo
COOCCJOOOQOCCaOOOOOCOOOOOOOXiQCCJO
r- t-- t^ r- t^ r* r - t^ r* r^ r- r- t^ r-- t-- :^

ocoeoto»ocotoci-*tcDocoooa&c^ 'CO
' - "- >0"jC3iC^ooa3roooc<t'-Mi—

'

;joooociaot~»--o'';ciooaOQOo>
oooooocaooo oboooo-M 0000



CATALOG OF HUMAN CRANIA HRDLICKA 157

^-^CCOiOOC^^t-^^ 'C^



158 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. W

(q) iqStOH

I (B) iqSiaH

o



CATALOG OF HUMAN CRANIA

—

HRDLICKA 159

X3pUJ

-qojv JBI08AIV J9dd£i

•artx^m qjSngq
-qojy JBi08Aiy jadd/i

r3pui ivsvj^

-veva qjpeaig—8S0i\[

WspH—«SO]sI

to 00 55 ;^Cc> -^O
t-.oo»-t^oo

N »o OOS 00

rCco t^ CO o

<t>^«ioo oca
t^0Of~«^OO«^

»4« 00 00 03 o t^

O CO CO* CD t^ <d

05 CO t-H ^ CD CO

^ lo w5o »o' *o

~vi-iQ -^-^-vt-wj U5 -^'-:f-^'-sf*c "^^^ •^^^*<^*o ^j^ uis 'vt-^:^-v(--<t.iQ, -^-^ . -^.^vi IC5 -^T-*

M CC (M* <N CSi (N (N <N Ci N C^' (N (N* c4 (N C^' CS CS CO CO N (N c4 W c4 (M" (N W N (N (M* CO CO* W* CO' (N* CO'N

»0 IC >J3 UO iO
C©I^OOt^»Ot^»OCOt^OO»OCDCOC^OOCOCOiOQOOlt^OCR.-iOo6oOi-»OI^OsOOiOC^OOCDcO

^ '.'/ C -.i-^"o"to":if'&i^'&t'od "-^--^
! OS >-h" ^ OD ^ "to »o' ^-' o c> toi^OSOOoOoOsOoOi^OiOi

7y6u 'X9PUJ 2^^Q-10

im 'qip^eJa—s^iqjo

OiOiOiooosOiOaoSooosOi 2? ^ ^ !::?"^!:?"^ qc go 00 ^s^i ©^ —

*

OOOOOSCJiOOiOOOsOOOiOObO

^^C!iOi^,^^^coo>-^&:)»oOi -^-^ 'toc^o:5Ci©*'3oooc>QoGooocoe-.OiO'too ^^'-h ^ *^ co oq t--

*^^^^S;^^^^^ --^crj b^ e^i G-:^ o ?^
Oi 03 Oi 00 Oi Oi C3 Oi 05 Oi 00 05 Oi 06 c5 « CO CO ^ c^ o^ a^ b^ ^ ^ C^ oi <^^ O eg ^ 5^ SS ^^ 5S O^?2'^'^''^*^*^^**^*^°o°o®*

j Tp r*>' Tji c^ <«* CO CO '^* CO CO

C0^^00Or-^Cia^00^1—'t^
COCOCOTjiTjicOCOCOTflTjicO

tooi3oa>oococncrioox>ooa:ao
CO Tt< CO CO CO* CO* CO CO* CO CO ^* TT CO CO

ijqSiJ 'q^ipcoja—s:iiqjO

!JJ8I '^mSpH—s?iqJo

QO^^wr^.-(r'-t--oot^coa>coosooi-HrHwosoioob-or-oo5a>os:oooooc?>^i-«of^
CO rji -rii' TjJ CO* ^' CO CO CO CO CO CO CO' CO* CO -^ Tfi rjl CO* CO -^ Tji CO Tj* ^

^^o>;D'^r^cot~--r*^-io
COCOCOCOCOCOCOCOCOCOCO

10 10 ic »o
C<00:t--«Ot-^»OiOtOCOh-.0000
co^cococococococo'co'co-^'coco

jqSTJ'jqSpH—s^iqJO COOO(»CO«OOU^CD«COTl<t~-fl<mCJt^iOtD'l<Ot^OCOtOr-(r-;coF;S2QOT)<IO.O-*QOoSS

aiSay JEjoaAiv
; *0 »C »0 O 10

oi3nv T^pB^
10 o 10 IO 00
CC (M" O CO -^ CO

»o O O lO 10 o o
06 C^* "^" CO* >0 '-O CO^ O 10 10 *o ^

0*00^00
96 1^ ':o go t-^ d i-^
CO O O CC CD f

00*0
06 cdr^ CO Tf5 (N CO T«

CO »0 CO »o »o

10 O O 'O *iO

coco '^ I^ pH
CO CO t^ CO t^

Tf' 06 ^ 1--^ ^* CC*

noiSBN-UOlSBg; '=;^'^<^,^^^«^»^^'^^««^^oooooocDooot^oo^ooc»coiocowccwooCT.
'

'^ d ^' 2 ^ S S ^* ^' S ^ 2' ^ ^ ^ 2 d d d ^ "^* ^ "^ "^^ "^ "^^ '^^ ^ ^ ^ ^ ==^' ^ '^^ <=> o* d oi

•5(1 TBSBaqng-aOiSBa: <^«;'^^'^«;«^-:^^'=^,^^.^^*^ou3^cocc(No^oor-t^ooos^oooiOOcoco^M
oiOr-.asc»odc33c»a6oc5cioJcsoiodQ6o3oio>odoiG6oiaJodo6oio6a6tx5w

'5J J^ioeAiv-noiSBa;
00 ccos oa>co
d 0* 00 d OS o!

VOOlXq/
idddn *xdpuj j^P^J

V00TX«/

^ Q> O "J^i ^=^&^

Oi ©^ 00 Co "^oi
Us U5 IQ CQ, »<i -^

OSQO

06 Oi

CO 00

cood

(0) -uiis^in

W ^ C4 CO 00 t-- Ci

CO "^ CO CO Ci 00 (N

dddddcid

^ Go i-- d 00 IC ^
^?^* -^tO ©^ Go ^iQ »<i >^ *<i 'to "O ^

•-.00 50

^2?

iCiOQCO

*^to*^-

o d d d oa

*--^ ci >-^ tC »Q

coc^t-oo-^^
Oi o 05 OSd d

^*^*Oo'ci*<^t^

'^cor--oi>.c^,-(coi^cocM05coooGOiot^coioa>io^t^co-^0(Nco

C^ ^ C^ CO C» ^- CS --< i-i CO O O CO CO *C CO O CO CO d 10 CO CO d Tt^ CO d cri rh r-i ^ ^1 *^' *^\«' ^ -'



160 PROCEEDINGS OF THE NATIONAL MUSEUM

O w

XipUJ

•mixcra qiSuoT
-qojv J^iooAiv J9ddn

XSPUJ IDBDJ^

•inT

-xBra qip^ajg—asoNj

to ':© Co toOa»c*^>^

oooooots.**.

t^ ^ ^ 05 ^
<0 to CC to CD

CO to CO to O
kC U3 kO iO ^

*ooo

too

,'-HOooito»ooooiaooif- ^*^to *c.o t^ ^o to

©o ©rs
^' »^ «:> od -<t-o6 «^*4Qdtoto»<5ci'^'^oo

»0*C»*0 <f-^*Q'^'<fr*0^

-OiC>><a*Ot^^OOiOO **Cb >^ Ob to «o '-^

to »^ ^t--^>Q to to -«?--^'-Tto "><^»o -*tQ -<f to to •>^-<t>

otcooco»0'-<oococc»^GCtot^tot--.ot^^o^^otct^oooocoxa>r^Qoa>c^toco
CO C^i N «' C^ CC W W W « W W W N M «*3 W W*M W CO N C^ C^' W C^ (N CS

;q3pH—9S0^
coooioootcco<NTj«eoeooococo«o-<j«ootoccQOi-ioO''
»0 '^' to* tc »0 lO CD to lO to to to to to »0 to CD to id 1/5 <o to t

scaocor-icot^r^c^co'*
jid-.jJ»d!Dtdtdtdco*dtd

?/97 'x3pu/ ?o;?9iO

7V^M 'xdpuj iB^qiQ

jjai *q?pBaja—s?iqjo

:>qSij 'q'lP^oja—sjtqjo

5J91 ':iq3i8H—s^uqjQ

:)qau '^qSion—s;iqJO

oiSav JT3100AIV

9l3av 1«PBJ

noisB^-notSBg

•5j i^SBaqng-noTSBg;

OSi^ftOtoCiOOCiOOQO^^ ^1-00 ©> ^ O "^<^ Qj-^tciS^OOOiOOCOOOOitoOOtO
QJ ^ »,; lyj wi t^* »cs Go o f-^ o; -^t-o^ e'^eo*o^oioieo^-l»^o -^t-*-^ ?--^ oj ao *^t-* o6 ^
OiO^Oi^QCOsCiOiOOCOOiOiOiOiaiOCoOoCiOiOjOOiQjOOQOOiOiOiCOQO

*1 O «0 00 05 OO O ^*to 00 eo ©C! &> to <^

too>-^ooto»^*o^^-4cnoi<::ioio5»i
^^^o to 00 to*o ^jfb^t^oo tooo«^t<io*M*5a&

OoodOioaOiCiOiOi^osooojaiOit^OiOj

ooioa>osi^oocooir^ccot^t^O'-<as'-<coocot^cst^b-Mooi<-HOO

O010005t^00lt^01t-CD.—toot-*
-^* COV -^ CO* CO* ** CO CO CO* CO* CO* •^' CO* CO

i-t0lC^!Dr-tr-00C^t^00C^<-iOOOC0O0i
^ CO ^ CO ^ CO CO^COCO^J'^CO^'f^^ CO

lO to «o to to
cocscbcDeoc^oct^-»r-^(:o'n'i--to-^ooMto(oroai"^r--ciTt«c5t^t^t^otoco

CO' CO CO' CO CO CO CO' CO CO CO CO CO CO' CO' fO" CO* ^' CO* CO CO CO' CO CO* Co' CO CO CO CO CO '^ CO CO

»o lOtoiOto »ctr;ic to
Tj'01«=tCCOCMCDOOtOCMCOC^I--'^'^

CO* CO CO' CO* « CO* CO CO' CO CO* CO' CO CO CO CO*

lO to to o
00* to Oi CO

lO to tO to
c^cooo«oocor^oO'*j<Tt<oocoooo>cO'^co^-
'^COCOCOCOCOCOCO CO CO CO CO CO CO CO CO CO CO

tOOC'OtOOOtOO
.--' t^' to" 1^" c^' oo oo o r^
to-^toioio-^rto-^to

to too
ec* to CD

00Q0COTf'^C0CD'<*'05CO'^O00CDC000OOOO'^t^'^00NcCG0«-tt--C^C^C0C0C^
cioioOOCio0503 0iOOOiOOO'--<0'--<OOC>OOiooioOasOOOOO

CDOO'^WCOOOSCOO'«a<05'-itOOO'^C^'^00"^'^COOOO'^CD-*t*OTj<COC^OS'^COO
coc»oso&GOCoodoo'cdoocoosoiodoioioicdoioo*odoocsQCo6o6

"\d JBioaAiv-nois^a

VoOlXq/
X9ddn 'xdpuj 2^P^d

VOOIXV
2T>m 'x^pui J^P^d

(O) -UITXTtni

to "^ ^-«^C)

«?-oo* too
to "O to to to

CO 04 r^ OS

o o^ o^ o

eo to ®i *-.

*^ o* Qc ^

C0 05

cococDt'-oor-co'^fCTitoccr-t^oooo

•^'^-^rCO'^f^CO-n^COCOCC-^CO'^'^CO

OO'^'^COaiCOOCSCD
OOOcsioicJooioi

-^^to ^- -^o o cc i^ *^

Oo od to O CC "^tOO 00 *^
tototototototototo

os Ci Co Oi

OS 90 i^*O

"j^uor^CiOOi'-'CiC^r-o^QOco—'tor^Tj*
UOCC'^COtdcOCO^'^COtOtO'^'^'^tOCO'^

Ot>^Qt-^CJcbh-;iOT*'icC^C^'0S06O'^'cDr-Oj:;0JI--tOt0j^5D^M
cor^c^C3ooc^c^»-Hio-<J"rt*cOr^ocoOiOtc.-'C-ic^c^toco3;'^7J'rJ'9gSS^S':?
ooococcococxiooooococacoooooooocecocOQC<x>co^a;xQOtc^^



CATALOG OF HUMAN CRANIA—HRDLI^KA 161

CC OD OQ OO 00

^C 50 ?D (O CO

'fl' «D CD •«*< •*

ttS ui lei ui *ri

' to Oi oo (sT

CD 00

to CO

»oeo

coco

CO to

ClQO
^-'

I CJ o* o

l^-* M t^ O »0

tC ;£J to t^

Oi^a^Go '^•^^oo**:) -«K3i to to-^ C) b- *>.«? -^oo^
«»to*^«^*oo5^to^^oooQoo;1<9':i^->»Jcclo&:jQo
*c '^'»<f>c -^-^^o -^-^Ms -^^r-^ws -^«s -^^•***^

^*lOoo^*o^^':)eo>-Htoco
^?-^ to Co Cs to «o to *c ^' p^"

h-vf-iQ 1^5 >^ -^--»-

lO iC *C iC
t^t— ^o»c^ooo»or-ocDi^r^ocoo';oiccor^ COt--CSOir^OiCict-^iCcD

CS CS <N CS M CO O* C^* <N Ci Ci

*o iC »c >o
f-<OlC0»O'«^t-0s^300>C0»OQSi-HiO00»OU5Ot*
*Okd>o*Oko*dkCioou3idiototcicu:^ir^iCcdio

CO '^ CD 00 O

Ot-.Cse^*-.**Obir^Otoas
" oi tS ^^ <>J «>^ ^' oi o >

Oiooo!>^Oi0^l:oooc^o6Qo
^ ci ^ QO •--,*

Oioo Cb Ob Oi

GO I O ^C ^

?^ ^ 2? ::?T:?"^ i^ e<» o c:; ci <^i !^* o o o6 --^ <

OQOOCiCiOiCfeQOOiOSOiQjOiCOOiOOOiCsCCCSiOiiQQOC.

to--.M^«<i©5&^^-C»'^o

COOoQOCCOiQoOiOiOi

t^t^r^o>'a<coNi^oa>r-^osxi
CO CO CO CO CO CO "^ CO 'ji CO CO CO CO COCOCOfOTP-'^TfCOCOTp'^

00 <-ir*os o
CO ^ CO CO ^

C3 COOO CC lO

oco con*

r»O0000O0Cn'0S>-i05t^G0050iOOCi3i'—iC^OCi
cocococococon'c6Tj*cocococ6con^'<*cocon^'<rn'co

n*(MOO>T-*I^CiOO
n* n* n* CO n* CO CO n* n*

o . . . .

---o CO con*

con<r^iocoiooocDost^n'io»o
CCCOCOCOCOCOfOCOCOCOCOCOJO

»o»oo>n<xxn*u5r^oo'-o .»or^Tt*o6iy5

CO CO CO CO CO CO CO CO CO CO CO !cocococ6co
as o CD CJ M

con<t^u3cocDr-»cct'.cccoio»ocDtocDOi'*'t-*cm*n*

cocococococococococococorocococococococococo
lOt^kon't^Noo'-ocD
• cococococococo'coco

O »C »0 1—
• (N

lo n* *o *c lo n' w5 ic TP

^O ,—,10
5r,: . . .

»c »o o *o o
o6cc»ocn o

OO 'O »oc o
oi O: 00

uD lO O O
f-^ oJ n^' CD

5DC^^c^on*con<xccooococDQOn*r-(T}<n'c^ocDcooc^oooc^ooiocDo
OJO Oi O O O O O ci O O Oi 5: C; O O O O O O O 0> O O O CJ O O Ci ^^

OOCDCDOO'rfOn'CDM^CiOOn*
cdxcocoodosoicooocjooooaocid

r^ ^C5 OSCD

O O S) Cd o^

*<^9o to^t^
<S^ oj ^ *^
*Q >o *o *Q 'O

t^ CO ^^ CO OQ

n*oscsas
csg5ox

eo CO

to*-;

OicD.-tooocDNon'^n't^'^osc^n'F-i cot^!xm«o
odcocioscoQoadoiacciodododododr^od

I T-Ht^oct^o

Oi CD »0

oj fr^ 90 00 <s t^ ^-

•-*^=t--*to^'<5^-.
W5 *C> »Ci •O »Qi •^•o

t-'Oon*
C5 o do

O Co OO ^

C0OC^0Si-iC^O0sWWC^C0»O*0

Ci on'cD
d' d oi CO

'Q •<5 *^ •^ M^j

o »o oi coco
CO ... .

^--l^Cl QOO

n* CDO W to iO

>-. tooo
•cb ui "^

2;<5"t^!0"or^u:>ooc^oo
coc^ooc550cor^t-i-r-r-''^'iGr-r-i^t^ooxt-
^cooooioouoocoocoQOQoaoacQOocai'r-jcao.x

n*»oosior>-t-»n*ion'COfOtO^CCCCCOiO
-y) QC t-* i^ 1^ t^ 00 X r^

wc^WMcsc^c^c^c^»c^c^c5clcHc5c*c^c5c^S

CCCC OtO
'^00 X r--
JC UC 00 .X^ t^ r- 1>.

oiiocsocOf—n^f-oiMn'-H
cs cs -r- '^ c*i CO .-. 00 n* ci o) io
'^ !>- X r- t-- r>. 30 X r- r^ t-- t^aoxxxxxooooxxxoo
i>. h* 1- I-,. !>. t^ r-, t>. t>. f.* r^ f,, 1—,^-
C^ C4 C4 C4 C4 C>« C4 C4 C4 C^ C4 CN| OQf

c ca 03

533194—44- -11



162 PKOCEEDINGS OF THE NATIONAL MUSEUM

O
o
12;

o

(q) iqSion

aoiBBN-nojn^IV

(poqjeni s.BjjgnP-'H)
•0 '0 n{ iCiioBdBO

OpipOJ^ IBJUSJO

»P«/ vm^-'a-tyBpH

X3puj VilipH uvij^i

X3puj lOlUVJQ

C» O 00 C*5 05 »0 C>

r-' !>; CO t>^ <c t^ to'

on

OOOOfCOOwOOO»COOOO

t^«o'r~r*«Di-*<or^tdr*t^«o

)000"'^0»0000u^0»00000

SK5SSocS2SSMOoS°2^SSo§oi(N«M<»-.-^-o<oooo:oc»!Ocjrao6
^- ^ ^' u^ ^" V •<> iri o" -!• o' •«•* •*-i' >n >n' •«•<»'«'' -^ -*' '^' *' ^^ ^ ^ IS « Sh rt rt ^ rt 12 rt si

«! ~, «( « US ;o OS e»o o ~. f- xa -^ *> o O '« ~-O <» us « 00 o -. W5 CO •» •« •» ooOO «a "s -»oo

jqSpq BtttSeJa-noiSBa

•raixBui iBJ3?Bi 'inBTCI

(ranuiixtini

ps BiioqBiS) •oiixBoi

jouaisoa-oja^uB •uibiq

o "

toinwo-<)>0'00->*''«"aoMr~-^-a>c^tDooo'0'9'0«iNO<z."t^-«'ococ4ooo»c4«oo

<n' C-i ci M cvi N C4"« M C) C^' CO 04 C4>^ "'« 54 -- C-i C^' C4 M C-i C4 ci C^ « 2 ^

<CT)<lOooco-H^.cllOoco^^*oo^ol^^•«l"p^a>>»•!OC5oolna>oco(N*Moo•<).o>tcwco

pi or! c«< CO CO *n rr" ti<' cc ^' ^' ^' -r -a*" -w" ^' «; cc * co * ^ H « ;j ;!;" ^' ^i S J2 3 12 ^ 2' « ^ ^

CJOOOOC»iOir>COC4COtOOCI50I^I^OO'<J<C10000'*OdCO^C»OC105T(<'*l005tDOOCC4-*

00 r-.' t-' 00 t-^ « t-' oo' X t-' 00 » oc i-^ r-^ r^' cK i^'« r~ t^' oo «' r^'
J;; J^ J2 Jl; S Jlj !2 J^ ^ Jh i^ Jh

«SSe4M°C«S«!oS«§CiC4SM?iM§O0^^CO«^C4-«<CCTrC4^n.C»COC4-9.C<l

oodoooooooooooooooo

ddoddoooocoocoooo o o o

o o o o c o o^ o
'O 'O TS XS 'O "O 'O

en CI
—

' CO CO OJ "O or Q CO J; 00 o ;* ^i"

orr-SooSooooxocooccooccMQCcogcfS
S««a<i;»a«b5»««36gg«««gococajCocoo»»««pg=i«Sg
SM^e5wi5e5NSc;MciMS;SN«ciSc5c4c.c4C<MNC4C4e4i4C4MC4«cie4Mi»
OOOOOOOOfXOOOOOOOOaOOOGCOOGOCCOOaOuC



CATALOG OF HUMAN CRANIA—HRDLICKA 163

r-J I W 1 O I (N "* ^* ( o id

-o • •

3 . . .

<N CO ^ O C^

JOOOOOOOOOOOOOOOOCOOOOOOOOOOOOOOOOOiCOOOOOOOO
*Tj'05'VCoi'-cnt-^coi-HCNicoi--c^io^C"ico-<S'»0'^t^Ci2'^r--X'Tr*t--iooocDooocDr^co3* -^

JC^TjiiOTr*OTj<C0*OCD^Tt<C0C0*O^-^tDC0C0-^CSC0C^C*^C0C0OCN»O-^i0^'^TrC0fC0-^
' O CO .-» <-t o
- ^ Tj^ lO -<J* •<*<

cot~*t^cor-t^oocoooooocoor^fOOOt^r>-cooh*i^coococot^ocococoi-^coor-cot--t-^oo
oooC5C^^o•--^t'.<^^«rcOI•^*c^-05GC'-'COTJ'oo^^cDco»oocQ^£iC^cO'-l^col^o^»occc^^'C£)00oo^

©j^ei-aie^GoGnlooooeS&^'oo ^-^-^•^^^"^^-^•^"^'^* ^c^ *c ^ »<i' »c ^ ^' co co co'?C od oi 05 Oi o >-^ ^* ^ -^
CCCO<^000000Q0i^<^<^<^'^00Q000'^<<iCoC0Co&0000000O3CoQ00000'^Q^

Oas^C0C>OrH'<**t^Oc0.-H'«J<O«CC0M00C^C0C^«Dr-tD':DMcOO00'^00C^^cDTPOG0'^OO^*0t^O
W 1-H M C^ CJ CO CO C4 CS CO Ci C^4 C^' CO M CO CO Ci C^* -M* C^ N C^' C4 C4 W* C^ CO Ci Co' IM' CS Ci C4 C4 CS —I Ca CO C^' CO c^* c^* csJ ^coc^:^*«

^ Q -^ '-^ -•

'^I^^*o>«-^<DO^Ol-HC^<oc^lc^^'-c^^-c^c^r^l•>-<**oc^cDC^'^colcococ^o-H-«}^cO'<J*oooo^cooc
'd'co^'^'^TrTj<Tj'icu:)'^^r3*'^'^Tt"^ic^'^'^TP^Tj«cO'^'^wieo*3'"^^

000000<£)OCOO'-'0"^C:05UOO*OOCO'Tr"<t'OC^)t^Ob^Oi<X>COC^cDOC^'*rOu3COO^OOOOOi-HiOiO 09 cooo
cT Jo r^ cc 06

0»0*Out"«1*000*00»OOiO^Tt»iOOOO'^00»0000"<J*'CO*OiOO»CTt<OCOO'^*CCaM<OOOCOO
»OCOCOC^CSCO*OCO'VCOC^CCCOTrC^CNI-^C^C^ICOCOCOOCOCOMO*OCSCOWWC^COClCOC^CNCJCSCOOJCSCO CN CO cow O

— ooooooooooooooooocoooooooooooooooooooo

00000000000000000000000000000000
'O'O'O'U'O'D'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'O'CO'O'O'O'O'O'O'O'O

S^S2J^St::S£^'i^^^i<^r^^oc^'odccc^odcd^£5coco^^^-ic'J^^c^

«^ S t^ rS tS t^ ?5S S r^ r2 t2 ?S S ?^ ?S S ?^ S ?^ K S "^ ^ ^ °^ ^ ^ ^ °^ ^^ ^ ^ ^ ^ ^ °^ ^ ^

o . „. . .

(u ' o ca 03



164 PROCEEDINGS OF THE NATIONAL MUSEUM VOL.94

t^ f^ OO »3 0> O »S

o; o; >t3 f»:i »^ 05 Co

US ISO

»^* to 06 *^

CCiOi»^00Ccl^CO^»fr»

©o CO --'o <to 06 «rj 06 *-^

cooooot»t^t-.oot»oo

•oiiTBin mpeDjg
—qoiV a«ioaAiV jaddn.

<D ^ O ^ ?0O ^ CD CO

1-H —. r>. o o cs 00

O W3 ^ -O 10 '<*' '^

W3 ^H 30 0»

2?pU/ ?DffZ)/^

•nil

!jq2l3j£—oso>j

1 b-." <:c '-iO *--' o> 06 ^' QJ »o oj bJ Qo -4-'-^ to 06
. us »ti tQ iQ) i^ -^'o 'c *<t-^*^<t^*^ »o »o *o '*<^

csjo-*«oocDcOTr»ot^utiait'-t>-ccooco»cco

C4 ci ci ci c4 oi c4 cs ci ci m c*i ci ci c^ e4 cm c4 • «e^cicsicicM'cocic4eic<iwcic^c4w?i

to 10 •^ kC to U3 kO

7/3/ 'j?pw/ ?o?/qJO ©^ -^t-O o"O to 06 -^^o ^' to O t^ 'ff^ 00 c^ to* O '--* ^* o; 00 OS >-^ 06 00 "^^^ »^ e^ 00 Oi ^ c> *5
OiO^OOiOOiOiOiOiOiOOOiOOOiOiOiOiOoOOiOiOOOOCCCiaiOiOiQOOiCbOOOOOiOiOi

Pi6u *x9pui fom^O
to ^^—^ ©^ *^«*i ^* ^^-^oo «^©iicto*^too;oo^cco *-i-c^ o 00 «^ 00 -- Oi ^ ^*^a5 «( 00 00 *o

•<t-c^* ^** ^^* '-to' Co ^^^^ oo" to" t-~' 'c od to' ""-o
"^^^" to'toodtof^*Oito>--^trsto ©4a:^^-^ooo^-^to55

CiOiOiOooiOiOiaaoiCiocco^aiOiCiOioociCO'jOQoQo^^oootcfeoooocbCbaiiOOQoooCb

M3i 'mp«9Ja—siiqjo COCOCOCCCOCOCOCOCOTj^"cOCO'^COCOCOc6M«WCOW>MeOCCCO

o
I

o
o
o

05

PQ
I—

I

CO

mSu 'qjpBaaa—s?iq-io
t^00»0CitO0>00O00O01O'-^CD00»0Clt^0>00t^O0CiOCC'^'.CQ000t>.0C0000l^00Q0
cocccocccocoMcocO'^ccco^ccccc^coro^ic^^cO'^c^cocceoccMcoweoeocococcco

5J81 'jqapH—s;iqJO

10 lO 10 *^ m »0 10 *0 »0 W5 »0
iOCD^Tj«ior-t^^i000^»ftC0»O«D»OO(N00^u^»O^C^^O^C0C^'^«O»OTt*e0^iO

lO . .(J- . . . tT" to . . .CO
ooMcoccMcccoco .COCO .cococo . .cococc .cococococccocccocoeococccccoco

10 »0 lO lO ? lO »0 lO »o 10 *o

jqSjJ 'jqapH—sijq-iO
iQ*O^^CCt-^QO'*t*t^Tt*'^u5i6^u^r^O»OCOCO*OCOC^CCiOTPCDr-t'^t^iOMCMCOCO

CC CO CO CO CO CO CO CO CO CO CO CO CC CO 05 CQ CO . . CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO CO

9l3av iBjoaAiv

9l3av l^pBJ

uoisB^-uoisBg;

•^j Icsenqng-noisBa:

O0000 O "3

00 "O o tt oi 06 *o
»o o *o >s< -^ -^ «o

1^ t^ i> CO CO o

00
00 CO

1000000^00*00
.—

* -r GO -^ »o Ti ci GC o CO o
tO-^iOiCOOkOTi'iOiOiO

oo»oiooooooo»o
QOioooooo^cdcir^t^GO
cocot-^cococ^cocococoo

oo»o

»oo»o
eooo

OC^C001'*'-"^0<MOOCMOcOCMGOr^OCOCDCOC^-^OCOOO'^OC^QOTf*OC-^C^CON-H
oooiooioso>oooioooioioioiooiGOoiosc>ooiciosoio>oios^oio>o»oio

ioooo-^coootocMQOcot>.Oic:?aC'CC'^cDo
o6coci6a>(»t--^o6GOo6odQOododt^QOodGCco

'^d iB(oaAiy-no!srBa

.001Xq/
addn 'xdpui j^P^J

(a

2o;o)

VooiXB/
'ztpuj ppvj

(0) •niixxni

C> O) 00 o o> O Ck

»*IS "O t~ "i o «
»0 Cc ^ s/i >3 Co ^*
10 ^ »Q ^ *^ "^ *<5

003 00 ^

OOOS'O "^

CS-<J*'^t^OOOO(NOOOOCCOOTj«t^C«eOOO

06 00 06 06 06 00 00 1^ 00 06 06 oioot^ 06 06 06

1<00t-0000'-'O'H00>0»

Co *.!*-i^ »500»»C>^*^*^^^

^ ua »^ to -*^*o 40 iQ vo *o wa

c»ot~

OWt-COO^t-MOOOCMOO — OOCl'-COMt^OOC^OCnTrt^OOOON'OOO'-'OOMCO
« e4 M CO (N CO c^ M M -^ •«" «' CO CO M TO M « « CO M «' m M CO CO c^' e^ « 2 £^

eoo>odQ^-^c^oc'^-^>o-<ico3;-<•-'«;ffl2'«'02^^CT-;Mcog>2S^

S?Jc5c^SSSSSe5c^lC'lC^=^C^lC^CN«P)C^C<0<CSMM(N(NC^C<0»IN<NMe<CN<Ne^



CATALOG OF HUMAN CRANIA—HRDLICKA 165

I «--.* e^ *o* »? ^^ ©^
oooooo t e^ K oo ou t^ t^

floooa . CO t^ CO cs CO cs

»0 CO CO . CO <d <D CO <D <D

CO oco ' 0» OS ^ •-•'-* "^

1 1^ ^iC kC td ^

*Ci t^ us ^Ci '-H Ct oo

Go o6 -^ >-^ <^^ ci o6
t^ t^ OO 00 cc t^ t^

00 —t lO N O C^ «3

tC CO to :C lO c; ^

O OO CO 005 01 <N

IQ ^ lO *0 ^ ^ wj

^»o 00 CI os t -^^ Co io*^©?ooooo*^ *<fO o 05 •*<^oo *-« "^o ©?

^ ©-j t^ oi en '
--*—-.' CO I --^ e<i «> *-Z er t^ ^** -^ »o US Co' wi o6 -^-u^ qJ co

ooco coc^ <-*

iri o CD co' CO , coed co'

lOO^C^/
I »0 CD O

-xCO COi-fOi'^OU^'—'COCCCJC^CO

. O CO* CC ^ CO CC' CO' CO CD CO CO* CD CO'

cOMOscjfO i"^r^05 ir-.Tj'.-H^-^cDOir^oooo^oocDC^coc^ooo

ir£ lO ^ ^ »0 . uo ^' ^*
t *!« -^ lO .

^* ^' ^' ^ ^ ^' lO -^ lO uo iQ ^' tJ*

t-iQ U5 iQ -^~<*"^Ui -
> as •-.' CO --J o' o^ e^* cS r:?-?^" ®? °o ^ ??'?:? !^ "^^ '^ ^! r'i''^!

!

fus --=t-<^-^M J U5 M5 --^-vhW:, 1(5 ^ '-l--;*--^*^-^^^^"^'^

i U5 «ci eo *** <^ O <

- to" oo* ^--* t-^ U5 .

-t-oo
C^C^<NMNC^WNNC^WNC4w<NCSWN«C^MN«'c^'c^'W*NCSCqCSC^^ <N C4 C^ (N C^' IN W « W <N <N (N C^ M

Tf'««i2.-^Swco«oocDSr^o^'-H»ocoooScococ^cooo'^c:r-N04Cocococooooc^^t^oO'*«co*o

'^ c:^ *-^ «-^ -<f-?--I o -^-^ ^
OOiOiOiOiCociCsOi

OOOO
«dco-4

«J^^C^^-.Qo

c^ ^vl CO CO Co
Co 00 Co Oi 00

CO eoo5 Oi -<^cc o'too^cssoiicico'^
_ _ _ '^J-C^ irj »c^ '-^ ©i QJ OO ^ Oi OO U5 *<f""^f>-

c^S^OiCiOiOiOio6oooiOo650oo6ooOOCJ&c3iOiO;CDi^

U5-^cooo00o'de^OiOCJiOO'<r«3>-«'to*^*^Qo
coC5eo>-^^^^^o^c^^^cp^^c^^e^^^^

Oi6»>-iQo^^*-'^5 0oOi '-^^©^ ?-^

OiOiOiCJiOOOOOi^iOOOoOiOoCi
t*^' oc ci Co" ?^ o ?o ui

OoOOC>OCi050COiOOC>OiOiCiOiOiOOCjQOC5Q>C5C6

-^?qcoC^

; lO CD *0 t^

OO^C"* <D

CD toC^O
C"o6cse4eo
oc o

COh-0»C0COCOCDt^CO
cccocococococococo

t>-OiCCOOCOCO-^CD05i-H»OOOCOOO<^'^CCr*05GOCDh-CDr-h-r^TPCOCOl^t^<DCCCOt~-05
coeoeococococococo^cococo'coco*cccococc*co*cococo'ccco*cococo^

t^ cor- t--oo

CO CO CO CO CO

r^i-<00Q0WCi0'O^-OC^>OC000
corrcocococococo-^-^cococo

osiQcocoOi05eocDt^cDr-t^-^oor»oot-cot^r-h-0
cocococ6cococococo"coco*co"cococococo'co*cococo-«^ C5 r-- CO CO "^

t^Tftcr-.'^F-tcot^co

CO CO coed coco CO CO CO

ir^ioi-oioio io»oio
CO X ^ ^ <

coco CO CO 1

; ic CO CD c5 CO t- '«*< •*** oc r^ t^ CO CO CO tc csi io »o t- ^ CO tc -^ CO c^ u:> '^ uD 00

i CO CO CO CO CO CO CO CO CO* CO C^* CO CO' CO CO' CO «* CO* CO CO" CO' CO* » CO CO CO CO CO* co' CO C^^

cocoio icoc-^cor-co

CO CO CO I CO CO CO CO CO

O lO lO iC »o
CDC^ICSCD

CO CO CO CO CO

^OiCO00»C;C<Nu-3C^iCCDI--.CDC^CDCOrOT-tCD-^iC00

CO C^' CO" CO CO CO CO CO CO CO* CO CO CO CO CO* CO CO CO CO CO* CO CO

OOOOOiOOiCiOOOOOuO
i-^cJou^cdLOC^c^cjo-^^r^c^o

; iC -^ *^ »0 Tt< *0

oooo
CO* CO 00 CO

OOOiOOO^^O^viOiOiOiOOO^OOOOOiOO
iCO'-D-—'OOTfOlM' .r^OCDO'—'iDCOt^COCDCD-^M
tO»OCOiO'^iO'^*CUt>CD'^iOWO*OiOTf<iO»0»0'^iOU5 l^ ^cd CD CD

0«5CD
iOO»OOOOOOiOOO»000
C5* <--* 1^ Oi Oi ci CO Oi CD lO 00 --^ od t-*

Cot^cOcDCOCDcDCDcDcocDt^cDcO

lOOOO
OQOod r^

OOOOOtOtO^ ,—s»0 ooooooooooo^o
cy::'Oc&cocM»-HC^co .or-ooooiooi-oor-cooci
cot^cDCOcDr^l"-t-C»t^CDcOcOcDCDCDt^r-CDCDr-CO

lO CD O »0

o lo oc" ci '^'

^-^CDOr*0it^CDTr00C0t^00'*C^OO"^OO00'-<C-1CC00"<fC^OC0-V^C^ ^«0 N^W-hC^CDCON-^JI'^OOOO

oic505oio5CsciciciodosoJodo>03oaioioociosoio5CsosoJo>oic5cJo.
1-H iC CD CS

^ooiodo

OSt-*-^QOCDOOCOCSOt^OOCDO^^OCO'^COOOt^i-tCO'^GOTjfWO»OCOO-^ ^»0 Or-C4C^Mt^CS^O00^00
t^odcd^^Q6odo6odo6^^o6o6oda^o6o5o6cdo6cdododx'coQdodcd«jo^

t-* CO <»' <«*

o czJod t^ci

05 t^t^

ooo^o
COCDOONC^CDCOCDOOl'-'OOi-liO
0305G>O^O^QOOOi05C^O)OlOO)

OOOOOiC^'^CC'^OOOOOOO O-^f'-NfM COcDCOO'-HOO'-H'-Hi-ti-tTtir^
»o

Ol) 05 00 03 OS O^ 05 00 C5 05 00 OS 0> .OiOiOOOi a 0> Oi OOi Oi ^QO a --H W Cs 00* o

Coco "S^ '

* >-, *^o *^®i oc >-H •^©i eo Oi Os «>* >-.

^ &^ 90 ui oi ^-foj u^O>-HS<>»ooqoq^
*0*0*Qt*SU5tQlQU5U5U5iQlQ»CU5».

COO>-1< o:.uiO:,>oc>o<^co;
^od i-^ cd ci ^ o ©d

r ?? fd T^TT^^ sdO ?i O ?^* ^i O QJ
&u^u:,uiU^UiQ^U5»QusulU5»Q'oUi^<iu:J»<5U5'K^

ujeocou:*

cdui-«j--<t
OOCOOCOi

eooo

or-oooocoi—'ooi-it^oo»-iosot>»C5iccO'-iioccc5-«i<
cdo4-»t'cdc^cdcdcscdoicd'<i*Mcdcicdcdcd'<i*cdc^Mco

C0^CDt--TPTrO00^^i000Tl'^t--r-<0S00i—iCDCD'tf'lO
cdco*c4e4cocdcdcd .cdcscoc4c^*cdcoc4cdcdco'cd-^

tOCl^CiCOCDOSO
dCOCDCDO-^COCOO-— --.
COOOcOOOOiOOr-t^C". OCOCOOOOQCOO
OOCCJOOOOOOO --- — "—

CDt--CDCSr^i-H.-iGO»-''-'C .C40ioaooo^fC^cDC<JfNcocjce^oococococor^r^o;
<XiC<iooir5'^c^"Ococ;cO'-'

- J oo GC r- Qo t-- X t-* 05 GO 00 ' - t^ 00 r- o6 r- CO . ... .-.-.
,

^ . ^- 3oC00CKX»OCXaOO0CCOOCCGOGOGOo0OC0CT0OC00oCo00O5000O0CC00»O0000O00a0O0i-^.«,^
VT _ 1!!? "^ v> r-- r-- ^- t^ r-- r^ i-» t^ t-- i^ i^ t-- 1^ r~- 1^ 1^ t^ r^ r- t' i^ r^ »^ ^^ i^ t^ i^ t^ r^••e*Cse^^ieS«MC^C«CSe^C^C4C^CSCSC^C^CSC^C^C^CSCSC<C^CHWCS«C4CSC4 04WWMCSCSc*C<C^WC'IC*

' a> <fl rt

. GC i~ I— h-. r^ I



166 PROCEEDINGS OF THE NATIONAL MUSEUM

MONGOLS
(Abstract)

Measurement

Males I Females >

Group A Group B Group C Group A Group B

Approximate age of subject

Vault:
Length

Breadth

Height

Cranial Index

Mean height index

Cranial module

Capacity
Face:

Total height ,

Upper height

Maximum breadth

Facial index, total.

Facial index, upper
Base, etc.:

Basion-Alveolar point..

Basion-Subnasal point.

Basion-Nasion...

Facial angle

Alveolar angle

Orbits, height:
Right-

Left

Breadth:
Right.

Left-.

Index:
Right

Left.—

Nose:
Height ,

Breadth

Nasal index—

Upper Alveolar Arch:
Length ,

Breadth

Index- ,

Lower jaw:
Height at symphysis...

(31)

44.0
(31)

18.82
(31)

14.70
(31)

13.20

(31)

78. IS

(31)

78.75
(31)

15.57

(31)

1, 574. 5

(9)

12.98
(2(5)

7.95
(30)

14.29
(9)

90. 40
(26)

55.67
(26)

10.05
(31)

8.93
(31)

10.45
(20)

69.75
(26)

5.5. 33
(31)

3.61

(29)

3.61

(31)

3.90
(29)

3.88
(31)

92.63
(29)

93.07
(31)

5.70
(31)

2.72
(31)

47.78
(2.3)

5.47

(23)

6.70
(23)

81. GB
(10)

3.61

(61)

44.2
(61)

18.37
(61)

15.21

(61)

13.18
(61)

82. 8t

(61)

75..^
(61)

15.58

(59)

1, 587. 9
(16)

12.99
(47)

7.89
(57)

14.32
(15)

9t.40
(46)

55. IG
(46)

9.96
(60)

8.83
(60)

10.37
(44)

68.55
(44)

54.20
(60)

3.59
(59)

3.61

(60)

3.92
(59)
3.87

(fiO)

91.58
(59)

93.40
(61)

5.61
(61)

2.75

(61)

49.09
(41)

5.42
(41)

6.75
(41)

SO. SO
(19)

3.68

(12)
44.3
(12)

17.88
(12)

15.68
(12)

13. 17

(12)

87.74
(12)

78.47
(12)

15.58
(12)

1, 638. 3

(4)

12.73
(9)

7.90
(11)

14.58
(4)

88. 5S
(9)

64. 15
(S)

9.75
(12)
8.45

(12)

9.75
(8)

66.25
(8)

50.44
(11)

3.58
(10)

3.63
(11)

4.0
(10)

4.0
(11)

88.93

(10)

90.74
(11)

5.60
(11)

2.70
(11)

48.18
(7)

5.34

(7)

6.67

(7)

80.09
(4)

3.64

(29)
36.2
(29)

17.86
(29)

14.07
(29)

12.58
(29)

78.76
(29)
78.81
(29)

14.84
(28)

1, 404. 9

(14)

11.07

(25)

7.16
(29)

13.18

(14)

89.63
(25)

54-33
(23)

9.52
(28)

8.49
(29)

9.64
(23)

68.91
(23)

53. 37

(29)
3.49

(29)

3.50
(29)
3.79

(29)
3.74

(29)

9^.17
(29)

93.60
(28)
5.15

(28)

2.60
(28)
60. 59
(22)

5.10
(22)

6.34

(22)

80.56
(15)

3.25

(29)
34.2
(29)

17.34

(29)
14.39

(29)

12.67
(29)
89.98
(29)
79.81

(29)

14.80
(29)

1,413.3
(10)

11.64

(20)

7.06
(29)
13.22

(10)

88.68
(26)

5S. 45
(25)

9.46
(29)
8.40

(29)

9.50
(25)

68.44
(2.5)

52. 84
(27)

3.42
(28)

3.45
(27)

3.79
(28)

3.72
(27)

90.37
(23)
92. 94
(29)
5.16

(29)
2.59

(29)

60.18
(2.3)

5.0
(23)

6.27
(23)

79.80
(10)

3.27

> Grouped by cranial index.
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NOTES ON THE NON-ESKIMO CRANIA

Less than a score of years ago Alaska from the point of view of

antliropology was regarded as one of the simplest regions, with only

the Indians and the Eskimo to be considered. How far this concept

was from reality will be appreciated from a study of tlie data herein

presented.

The Alaska Indians in general offer much in common, though there

are some regional differences among them. The only marked excep-

tion is the group on the Shageluk Slough of tlie Yukon, which ap-

proaches the doHchoid Shoshonean-Algonkin strains. The Eskimo,

too, arc fau'ly homogeneous, with local differences. But there were

four groups at least in southwestern Alaska that, although belonging

to the same basic complex, were distinctly different from the rest.

Two of these, the Koniag and the Aleut, used to be erroneously

counted with the Eskimo; but there were also two others, older and

until recently not even suspected, that for a long time occupied the

regions of the Koniags and the Aleuts but were more or less completely

replaced by the latter.

Of these four groups, the Koniags, the latest mhabitants of Kodiak

Island, were related to the Aleuts, as well as to the southern Alaska

Indians, yet had some individuality of their own. The Aleuts, shown

to be completely different from the Eskimo, have marked Asiatic

(Tungus) affinities. Both the Pre-Koniags and the Pre-Aleuts vv^ere

entirely distinct from the Koniags and the Aleuts, as well as from each

other, and were related to different types of the mainland Indian.

Thus Alaska was a mosaic of differing types of people, and the main

groups have doubtless now been discovered. These peoples were

not very ancient, none in all probability reaching much beyond the

Christian Era. If there is any type still more ancient, evidence of it

lies in the frozen grounds that cannot yet be explored. It would

seem, however, that at best there could have been only sparse and

few stations of earlier man—there is no indication of anything on a

larger scale.

Notwithstanding the differences in the various Alaska strains, there

was found nowhere any sharp line of demarcation. The masses

differed, sometimes very markedly, but many of the individuals

merged with others of separate groups. This was partly due, no

doubt, to intermixture, but in the m.ain the cause is the same as

between the various mamland tribes; it is the same basic racial deriva-

tion. Even the Eskimo in Alaska and the Indian merge to such a

degree that in the case of many individual crania even an expert

cannot be sure what he has before him.

This matter naturally raises the question as to the meaning of

existing differences between these and other American native groups.

In general there is not one of the many American tribes, nor any two
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or more separate parts of even the same tribe, that do not present

some physical differences. Yet all these tribes are basically closely

related, and all belong plainly to one and the same stem of humanity.
The differences are manifested, though never collectively, in most of

the physical characters of both the living and the skeleton. The
most marked ones are in stature, shape of the head, and robustness

of the parts.

These differences parallel those within the other two main stems of

mankind, the 'VMiite and the Black, and their explanation is not yet

possible, but it may be approached. It is clear that all these differ-

ences could not have existed from the beginnings of the species, for

none of the human varieties of present times are of such antiquity;

many in fact must be rather recent. Therefore they must have
arisen in the course of man's biological history and can have been
due only to internal or external contemporaneous agencies. In an
extended sense therefore they were not inherent but were acquired.

Just what the reasons were that underlay these organic acquisitions

it is not possible to fathom clearly, but we may be sure that the causes,

multiple and elusive as they may be, are all natural, and as such all

subject to eventual definitive determination. They may legitimately

be called the causes of "raciogeny," and their study will constitute

perhaps the most attractive and important task of future anthropology.

For the present it may suffice to view all these human subtypes, types,

or varieties, Amxcrican or other, as so many more or less fixed results

of the reactions between a plastic class of organisms and various

sufficiently potent internal and external agencies.
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THE CATFISHES OF VENEZUELA, WITH DESCRIPTIONS
OF THIRTY-EIGHT NEW FORMS

By Leonard P. Schultz

In the winter of 1942, at the invitation of Dr. Guillermo Zuloaga,
assistant cbief of explorations, Standard Oil Co. of Venezuela, Caracas,

I undertook to study and make collections of fishes in the Maracaibo
Basin of Venezuela. I proceeded to Venezuela under the auspices
of the Smithsonian Institution and the United States Department of

State and was a guest there of the Standard OH Co. of Venezuela and
of the Lago Petroleum Corporation, Lago Maracaibo. To the offi-

cials of these companies I must express my deep appreciation, for it

was a great pleasure to accept this wonderful opportunity.

This report on the catfishes of Venezuela is based on collections

made by me in the Maracaibo Basin and in other localities of the
country, totaling 9,920 specimens, as well as on additional specimens
in the collections of the United States National Museum. It is

planned to report later on the other groups of fishes represented in

the collections made during this trip.

I wish especially to thank the following for their aid and hospitality

during the course of my work: Hon. Frank P. Corrigan, United
States Ambassador, Caracas, Renwick S. McNiece, American Consul,

Maracaibo, and Thomas Maleady, second secretary, American Em-
bassy, Caracas, for their fuUest cooperation in helping me obtain the

necessary papers connected with my extensive travels in Venezuela
and making my visit to that country so pleasant; Dr. Walter Du-
pouy, director of the Museo de Ciencias Naturales, Caracas, who

533749—43 1 173
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was especially helpful in regard to my work on the fishes; Mr. and

Mrs. William H. Phelps and Mr. and Mrs, William H. Phelps, Jr.,

who made me so comfortable in their homes in Carcacas; and Dr.

Guillormo Zuloaga, W. H. Phelps, Jr., and Roger PI. Sherman for

taking me on a siiort collecting trip in the upper part of the Rio

Guarico, which I shall long remember.'

Nearly four months were spent in various parts of Venezuela from

February through May, and during this time I was able to collect

about 34,700 fish specimens, as well as numerous specimens of crusta-

ceans, mollusks, amphibians, reptiles, and insects, which are now in

the collections of the United States National Museum.

ITINERARY

I left Washington, D. C, on February 1, 1942, for Miami, Fla., and

departed from there on February 3 b}^ plane, arriving in Maracaibo

that evening, and proceeding the next day to Caracas by air. From
February 4 to 11 , I made numerous new acquaintances and obtained

necessary travel papers and collecting permits from the Venezuelan

Government officials, who were most cooperative at all times.

Upon arriving again at Maracaibo on February 11, I was a guest

of the Lago Petroleum Corporation, whose officials cooperated fully

and helped me in every possible way to make collections in the Mara-

caibo Basin and in the Andes. My equipment arrived at Maracaibo

and was assembled so that collecting actually began on February

20, 1942. From then until March 14, I made various trips on the

western side of Lago Maracaibo as far south as the Rio Negro (Santa

Ana system) and as far as 35 kilometers north of Sinamaica in a cano

leading into the Golfo de Venezuela.

Between March 14 and March 26, I collected along the eastern side

of Lago Maracaibo from the Rio Motatan northward to the Rio

Cocuiza at El Mene, east of Altagracia, as well as in Lago Maracaibo

off Lagunillas.

1 In adt.iikn, I take this opportunity to express my thanks and sincere aprreciation to the following

perscns viho cooperated and helped me in e\ery way possible: Jchn Allen, geologist, La Salina; Chester

L. Babin, district superintendent, LsgunUlas; Eaymcnd L. Bodenhair.er, warehouseman. La Salina; Walter

W. Butcher, geologist, Maracaibo; Jaires A. Cox, warehouscn;an, Lagunillas; John Durr, geologist. La

Salina; Don Juan F. Emanuel, Maracaibo; Dr. Alvin J. Freie, divisicn geologist, Maracaibo; Marcus G.

Geiger, gravity m.eter operator, Lagunillas; John Kallim.nics, Maracaibo; Will S. Link, public relations

supervisor, Maracaibo; Henry E. Ltnam, general manager, Standard Oil Co. of Venezuela, Caracas; Rafael

Navarro, Maracaibo; Bcthea Martin, geologist, La Salina; Serafin Martinez, senior clerk, Maracaibo;

Edward E. Peake, district superintendent. La Salina; Chesley B. Pickle, party chief, Lagunillas; Frank

J. Pospisil, geoldgist. La Salina; Arthur T. Proudfit, division manager, Lago Petroleum Corporation,

Maracaibo; Joseph Ratway, geologist. La Salina; Bernard C. Refshauge, geologist, Maracaibo; George H.

Seely, resident engineer, Lagunillas; Mr. Slightholm, Lagunillas; Aden Stiles, Mai-acaibo; Dr. Frederick

A. Sutton, senior geologist, Maracaibo; and John Taylor, Maracaibo.

Mrs. Aime M. Awl, artist. United States National Museum, drew all the figures of the new species and

retouched some of those photographed.

I wish to express my thanks also to my wife, who spent much time helping me with the checking of the

manuscript and proof.
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Figure l.-Map of the Maracaibo Basin of Venezuela, showing collecting localities visited
by the author in 1942 and other localities recorded in this report.
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In order to obtain fishes from the headwaters of the rivers at the

southern end of Lago Maracaibo, a trip into the high Andes was made
from March 27 to April 4. The Rio Chama, Rio Catatumbo, and

Orinoco systems yielded many specimens.

From April 7 to 23 collections were made in Lago Maracaibo in the

vicinity of Lagunillas and Pueblo Viejo, eastern side of the lake.

Between April 29 and May 5 collections were made in the lake and

in rivers at the southern end of Lago Maracaibo. Chesley Pickle

kindly took me and my equipment in the Indiana so that I could stay

on the boat Emma as guest of John Taylor.

A second trip was made to Caracas on May 9 by airplane, and while

there I was the guest of Mr. and Mrs. William H. Phelps, who enter-

tained me graciously and to whom I extend my sincere thanks and

appreciation for an enjoyable stay in Caracas.

Upon returning again to Maracaibo on May 14, 1 secured specimens

of fishes from the Maracaibo market until the 21st, when it was

necessary to send my specimens and equipment to the dock for

shipment back to the United States.

I returned by plane to Miami, Fla., on May 24, and arrived in

Washington, D. C, on May 26, 1942.

LIST OF COLLECTING STATIONS

The following is a list of the localities (see map, fig. 1, of Maracaibo

Basin) where collections of fishes were made by me while in Venezuela

from February through May 1942:

February 20, 3 to 5 km. north of Maracaibo at Salina Santa Rosa, Salina Rica,

and in Lago Maracaibo, opposite these salt marshes.

February 21-22, Rfo Palmar, about 100 km. west and a little southwest of

Maracaibo, near an oilfield called Totuma. The river here was 100 to 300 feet

wide and made up of a succession of rapids and ponds, vdth muddy to sandy

bottoms in the quiet pools and rubble to sand in the rapids.

February 24, Rfo Socuy, about 3 km. above its mouth, Rfo Lim6n system north

of Maracaibo. The river here was 100 to 150 feet in average width, with sandy to

muddy bottom and very deep holes in the sharp bends.

February 26, Rfo Ap6n, about 35 km. by road south of Rosario. This river,

about 100 feet wide, has a sandy bottom, muddy in pools.

February 26, Rfo San Ignacio, south of Rosario. This creek is dry except for

isolated pools during the dry season.

February 26, Rfo San Juan, about 12 km. south of Rosario. This shallow

stream is about 10 feet wide, with sandy to muddy bottom.

February 27, Lago Maracaibo at Maracaibo Yacht Club located at northern

end of city of Maracaibo. The lake here had gravel to sand bottom. Specific

gravity 1.006.

March 1, Lago Tul6, about 80 km. west of Maracaibo, is a body of water about

three-quarters of a mile long and half a mile wide, about 10 feet deep, bottom mud,

shores weedy and junglelike. This lake is said to overflow into the Rfo Socuy

system.
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March 2-3, Rfo Negro, a tributary of the Rfo Santa Ana, below the mouth of

the Rfo Yasa, 75 km. by road south of Rosario. This river, 35 to 50 feet wide,

with deep muddy holes and gravelly riffles, had cut itself a steep, clay-banked

channel 10 feet or more below the general level of the ground.

March 5, Lago Maracaibo at Maracaibo Yacht Club.

March 6, Rio Palmar at the bridge about 70 km. southwest of Maracaibo. This

stream, 75 to 100 feet wide, has a gravelly to sandy bottom, current rapid. No
deep pools.

March 6, Lago Maracaibo, 7 km. south of Maracaibo. Sandy beach.

March 8, a small pond, tributary to the Rfo G6, Rfo Palmar system, 2 km,
west of Rosario.

March 10, Campo de Lago Petroleum Corporation, Maracaibo.

March 11, Los Monitos, 45 km. north of Maracaibo, a tidal cano connected

with the lower Rfo Lim6n.

March 11, cano % km. west of Sinamaica, about 60 km. north of Maracaibo.

This is a tidal cano connected with the lower Rfo Lim6n.

March 11, Cienaga del Guanavana, about 10 km. north of Sinamaica. This

swamp was muddy and shallow, about 3 feet deep in places during the dry season.

The bottom was made up of shell and vegetable debris.

March 12, Caflo de Sagua, about 35 km. north of Sinamaica. Salinity 1.021.

March 12, channel of Salina Rica, 5 km. north of Maracaibo.

March 15, Lago Maracaibo, 2 km. off Lagunillas, water depth 15 feet, bottom
muddy. Specific gravity 1.004.

March 16, Rfo Machango at bridge about 35 km. south of Lagunillas. This

stream has a muddy bottom. It was about 20 feet wide, with high clay banks.

March 17, Rfo Motatdn at the bridge 22 km. by road north of Motatdn. This

river is very swift, with rubbly to gravelly bottom and 200 feet or more wide.

March 17, Rfo San Juan (tributary of Rfo Motatdn), at bridge about 20 km.
south of Mene Grande. This river, with deep pools and riffles, was 100 to 150

feet wide; riffles mostly rubble and the pools with muddy bottoms.

March 19, a roadside pond, tributary to the Rfo Cocuiza during the rainy

season, is about 50 km. by road east of Altagracia and 10 km. west of El Mene.
Bottom mud.
March 20, Rfo San Juan at bridge, same as March 17. This stream was nearly

dry, except for the deep pools.

March 20, Rfo San Pedro (tributary of Rfo Motat^n), at bridge about 18 km.
south of Mene Grande. This stream, with riffles and pools, was nearly dry except

for the pools. Its width was about 50 feet.

March 21, Rfo Machango, about 20 km. above bridge south of Lagunillas.

The river here was 75 to 100 feet wide, but now almost dry except for deep pools

and a trickle of water over the stony riffles.

March 21, a hot spring, temperature 109° F., tributary to Rfo Machango,
20 km. above the bridge south of Lagunillas. Fish were taken in water 100° F.

and at lower temperatures.

March 24, Rfo Motatdn, about 8 km. below Motatdn. This river was 80 to

125 feet wide and flowing rapidly, torrential in places. Bottom rubble to gravel.

Depth to 4 feet, no pools.

March 24, Rfo Jimelles, 12 km. east of Motatd.n, tiibutary to Rfo Motatdn.

Width of river 50 to 100 feet, depth to 2 or 3 feet, current rapid to torrential.

March 25, Rfo Motatdn, 4 km. above Motatdn. Width 75 to 150 feet; depth

to 4 feet; current torrential.
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March 28, Rfo Chama above Mucuchies. Width 15 to 30 feet; current rapid

to torrential; pools up to 4 feet in depth. Bottom stones, gravel, and sand.

March 29, Rfo Barregas, tributary of Rio Chama, just below Egido, Estado

de M6rida. Current rapid; bottom boulders, rubble to gravel and sand; depth

to 2 feet; width 15 feet.

March 29, Rfo Gonzdles, tributary of Rfo Chama at town of La Gonzdles,

Estado de M6rida. Width 50 feet; bottom of big boulders, rubble to sand; depth

to 4 feet; current very rapid.

March 30, dry quebrada 4 km. below Lagunillas, Estado de M^rida, Rfo Chama

drainage.

March 30, Rfo Chama, 10 km. below Lagunillas, Estado de Merida; width of

river bed 400 feet; collected from channel 25 feet wide, depth to 2 feet, current

torrential; bottom rubble and sand.

March 31, Rfo Cobre (tributary to Rfo Quinta, latter tributary to Rfo La

Grita of Catatumbo system), below La Grita, Estado de Tdchira; width 20 feet;

depth to 3 feet; bottom large rubble to sand; current torrential.

March 31, Rfo Torbes, 1 km. above Tdriba, Estado de Tdchira, Orinoco drain-

age. Width 30 to 50 feet: depth to 3 feet; big boulders, rubble to gravel and

sand; current very rapid.

April 1, Rfo Tdchira, 7 km. north of San Antonio, Estado de Tdchira. Width

of river bed up to 200 feet, but only a small flow of water among rubble bottom;

current rapid; depth in a pool up to 2 feet.

April 3, a quebrada at Estanques, Estado de Merida, Rfo Chama system;

width 20 feet; bottom rubble to gravel; current rapid.

April 7, Lago Maracaibo, 20 km. oPF Pueblo Viejo at surface.

April 7-8, Lago Maracaibo, 1 to 2 km. off Pueblo Viejo; use of flashlight at

night.

April 7-9, Lago Maracaibo, 1 km. off Pueblo Viejo; depth 2 meters; gill nets

set over night.

April 10, Lago Maracaibo near Palmarejo; fishes received from Mr. Pospisil

from hook and line fishing.

April 11-12, Lago Petroleum Corporation camp at Lagurillas, Estado de Julia.

April 14, Lago Maracaibo off dock at Lago Petroleum Corporation camp at

Lagunillas.

April 16-18, Lago Petroleum Corporation camp at Lagunillas.

April 30, Rfo de Los Pajaros, 3 km. above Lago Maracaibo (southwestern end

of the Lake) ; a cano 200 feet wide; 15 feet deep; bottom mud and debris; shores

swamp and dense jungle.

May 1, Rfo Agua Caliente, 2 to 3 km. above Lago Maracaibo; cano 300 feet

wide. 15 feet deep; bottom mud and debris; shores swamp and dense jungle.

May 2, Rfo Concha at its mouth and in Lago Maracaibo, gill nets set at 5 feet

and 18 feet depth; bottom mud; shores swamp and dense jungle.

May 12, Rfo Gudrico and tributaries between San Sebastidn and San Casimiro,

Estado de Aragua; water to 4 feet depth; width 40 feet, bottom rubble to sand

and mud; aided in this collection by Dr. G. Zuloaga, Roger Sherman, and William

H. Phelps, Jr.

May 12, quebrada just south of Caracas, at El Valle, tributary to Rfo Guaire

(Rfo Tuy system), Distrito Federal; width 10 to 20 feet, depth to 3 feet;

bottom rock, sand, mud; aided in this collection by Dr. G. Zuloaga, Roger

Sherman, and William H. Phelps, Jr.

May 15-19, Maracaibo market (probably these fish were taken in El Tablazo

or in channel entrance of Lago Maracaibo).

May 16, Lago Maracaibo at Maracaibo Yacht Club.
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DEFINITION OF TERMS

Terms used in this report upon the catfishes of Venezuela are

defined as follows

:

Standard length is measured from tip of snout to midbase of caudal

fin; length of head is distance from tip of snout to rear end of operculum

unless otherwise specified, as in the family Loricariidae; width oj head

is across bony base just in front of insertion of first pectoral ray;

depth is greatest depth of body; snout is from tip of snout to front

of eye; distance between nostrils or nostrils to eye is measured from

edge of nasal openings; interorbital space is distance between the eyes;

postorbital length of head is distance from eye to rear end of operculum;

caudal peduncle length is measured from base of last anal ray to mid-

base of caudal fin; distances involving the anus are measured from

center of anus.

Simple, flexible, nonpungent rays are represented by small and
pungent spines by large Roman numerals. Branched rays are indi-

cated by Arabic numerals.

Other terms will be found self-explanatory as the species involved

are carefully studied.

SUMMARY OF RESULTS IN THE MARACAIBO BASIN

Catfishes belonging to 11 different families of Nematognathi were

collected in the Maracaibo Basin, as follows: Bagreidae, Pimelodidae,

Auchenipteridae, Ageneiosidae, Bunocephalidae, Cetopsidae, Pygidi-

idae, Doradidae, Callichthyidae, Astroblepidae, and Loricariidae.

I was able to collect 51 species and subspecies in 36 genera from the

Maracaibo Basin and 8 species and subspecies in 7 genera in the

headwaters of the Orinoco system. For the Maracaibo Basin, 36

genera and 53 species and subspecies are known. A species of

Pygidium from above Merida in the Rio Chama system and Bagre

bagre were not collected by me.

For all Venezuela, 127 species and subspecies in 63 genera are recog-

nized in this study. Without doubt these totals will be greatly in-

creased as soon as adequate collections are made in the Orinoco system

and in the coastal streams and when further collections are made in

the Maracaibo Basin.

Certain elements among the Nematognathi are distinctive for the

Maracaibo Basin, but in general the fauna of this great basin has

much in common with that of the Orinoco and Magdalena systems.

The number of genera and number of species of catfishes occurring

in the Maracaibo Basin of Venezuela are distributed among the 11

families as follows:

The Bagreidae, marine catfishes, as was expected, had no distinctive
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species found only in the Maracaibo Basin. There were three genera

and four species.

The Auchenipteridae are represented by one genus and one species,

closely related to a form in the Magdalena Basin.

The Pimelodidae were represented by 11 genera and 13 species in

the Maracaibo Basin. Two of these genera have not been found else-

where in South America. The other genera have representatives that

occur outside of the Maracaibo Basin.

The Ageneiosidae were represented by a single genus and species,

related to a form in the Magdalena Basin.

In the Bunocephalidae two genera and three species occur in the

Maracaibo Basin and these genera are not found elsewhere in South

America.

The Cetopsidae had but a single genus and species in the Maracaibo

Basin, and this one was related to a similar form outside the basin.

The Pygidiidae are represented by two genera and six species.

A new genus and new species are especially distinctive for this basin,

as the subfamily to which it belongs was never before reported out-

side of the Amazon Basin.

The Doradidae, not previously reported from the Maracaibo Basin,

were represented by a new genus and species.

The Callichthyidae, represented by one genus and species, appear

to be the same as in adjoining basins.

The Astroblepidae, with one genus and three species, had but one

species confined to the Maracaibo Basin.

In the Loricariidae 12 genera and 19 species were collected, and only

one was a new genus as yet found only in the Maracaibo Basin.

In this report 38 new forms are described: Four new species and one

new subspecies from the Orinoco system; six new genera, 16 new

species, and 17 new subspecies from the Maracaibo Basin.

No attempt will be made to discuss in detail the distribution of

Venezuelan fishes until all the material collected by me has been

identified.

TAXONOMIC SECTION

Order NEMATOGNATHI

Fishes without scales, bodies naked, or with bony plates; fu'st four

vertebrae united to form the Weberian apparatus; subopercle absent;

opercle weU developed or vestigial; maxillary reduced, forming the

basis for the maxillary barbel ; mental and nasal barbels present or ab-

sent; adipose fin usually present, variable, absent in certain groups; air

bladder weU developed or minute, united with the Weberian apparatus;

paired and median fins usually well developed, with certain exceptions.
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KEY TO THE FAMILIES OF CATFISHES, OR BAGRE, REPORTED FROM VENEZUELA

la. "Mouth terminal or inferior in position, but lower lip not reverted or folded

back to form a disklike mouth.

2a. Anterior and posterior nasal openings close together, posterior openings

covered with a valve; skin naked, no plates; a pair of maxillary and 2 pairs

of mental barbels present; teeth villiform, conical or granular on jaws, pres-

ent or absent on vomer and palatines; gill membranes broadly attached

to each other and to isthmus with or without a free fold across it; eyes

superior in position; pelvics inserted behind base of dorsal fin; adipose

fin present, base restricted; branched caudal fin rays usually 13 to 15

(marine catfishes) Bagreidae (p. 182)

2b. Nostrils distinctly separated by skin covering head, anterior and posterior

nasal openings usually far apart.

3a. Skin smooth and naked, without bony plates completely covering sides

and no series of plates along the lateral line with backward-projecting

spines

;

4a. Adipose fin present, long or short; opercle well developed; maxillary

barbels sometimes obscured in a groove; pelvics inserted under or a

little behind base of dorsal; 14 to 16 branched caudal fin rays.

5a. Mental barbels 4, usually arranged in 2 pairs; air bladder well

developed.

6a. Gill membranes not joined to each other but extending far forward

before their attachment to isthmus; eyes superior in position.

7a. Teeth villiform, in a band on lower jaw and usually a similar

band on premaxillaries; pelvics usually inserted under rear of

base of dorsal fin; adipose fin base long or short.

Pimelodidae (p. 185)

76. Numerous teeth in a single row in each jaw, these teeth evenly

spaced and incisorlike, rounded distally; pelvics inserted a

little behind dorsal base; adipose fin base very long.

Callophysidae (p. 235)

66. Gill opening not extending far forward, gill membranes joined to

isthmus or in front of or above pectoral fin; eyes lateral in posi-

tion, margins of eyes not free; dorsal rays I, 4 to I, 6; no teeth on

palatines; pelvics inserted behind base of dorsal fin; adipose

fin short Auchenipteridae (p. 236)

56. Mental barbels absent; teeth villiform on jaws only; gill membranes
joined to isthmus, gill opening not extending forward ; eyes lateral,

margin not free; air bladder much reduced, enclosed in bony
processes of cervical vertebrae Ageneiosidae (p. 240)

46. Adipose fin absent.

8a. Dorsal fin in middle or anterior part of body; a pair of maxillary

barbels and 2 pairs of mental barbels; opercle and interopercle

without spines; gill membranes joined to isthmus, gill opening

restricted, not extending forward along isthmus; pelvics inserted

under dorsal or behind it.

9a. Caudal fin rays usually 1+ 6 to 8+ i, or about 6 to 10 if they are all

simple rays; anal rays always fewer than 11; teeth villiform; gill

openings usually a small slit in front of pectorals; head and skin

with knobs, sometimes with platelets along anal or dorsal fins;

pectoral spines strongly serrated; opercle vestigial; air bladder well

developed; body depressed forward, expanded to form head;

anus near middle of length Bunocephalidae (p. 243)
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96. Branched caudal fin rays usually 15, rarely 14 or 16; branched anal

rays 20 to 29; skin naked; body excessively streamlined; teeth

villiform to incisor on jaws and vomer; gill membranes joined to

isthmus, or gill openings sometimes restricted to in front of

pectoral base; eyes nearly concealed in skin, margins fused;

opercle well developed; pelvics inserted under last dorsal ray

or behind dorsal base; dorsal rays i, 6 Cetopsidae (p. 250)

86. Dorsal fin posteriorly on body, usually in posterior half of standard

length; anal also far back; opercle and interopercle spinous; no

mental barbels; usually twin barbels at each corner of mouth; nasal

barbels present or absent; pelvics inserted under or in front of

dorsal fin; branched caudal fin rays usually 10 to 12.

Pygidiidae (p. 256)

36. Body covered with bony plates or at least a series along lateral line posteri-

orly, these with backward-projecting spines.

10a. A series of bony plates along midsidcs, theee with a backward-directed
'

spine, at least posteriorly; a pair of maxillary and 2 pairs of mental

barbels present; barbels sometimes branched or fimbriated; gill

membranes united with isthmus; air bladder much specialized;

adipose fin present, short, base usually somewhat restricted; branched

caudal fin rays usually 15; dorsal rays I, 4 to I, 6; anal rays about 10

to 16; dorsal and pectoral spines strong, with a locking mechanism;

humeral process present; pectoral spine serrated-Doradidae (p. 269)

106. Two longitudinal rows of plates completely covering sides of body;

twin barbels at each rictus or corners of mouth; teeth villiform; gill

membranes broadly joined to isthmus; nostrils not together but only

a little distance apart; eyes superior or lateral; adipose, if present,

represented by a spiny projection and membrane; branched caudal

fin rays usually 12, occasionally 11; dorsal rays 7 to 12.

Callichthyidae (p. 275)

16. Mouth inferior; lower lip reverted, forming with upper lip a disklike mouth;

gill membranes broadly united with isthmus; nasal openings close together;

no mental barbels; maxillary barbel more or less joining with lips to form

disklike mouth; adipose fin, if present, represented by a bony projection

and a membrane.
11 o. Body naked, with plates; teeth bicuspid, in a narrow band on each jaw;

pelvics inserted under dorsal base; branched caudal fin rays usually

11 Astroblepidae (p. 278)

116. Body completely covered with bony plates, in rows; teeth erect, with

bilobed or spoon-shaped tips, on jaws, none on vomer or palatines;

premaxillary elements separated at midline each with a single series of active

teeth, dentary similar; branched caudal fin rays usually about 10 or

about 14; intestinal canal coiled upon itself; air bladder minute.

Loricariidae (p. 285)

Family BAGREIDAE

This family includes the marine catfishes, with representatives in

brackish waters. They are naked forms, with a pair of maxillary

barbels and one or two pairs of mental barbels, but differ from other

related forms in having the anterior and posterior nasal openings close

together, with the rear nasal opening covered with a valve; insertion

of pelvic fins behind base of dorsal fin ; adipose fin base shorter than
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its length and posteriorly free from the caudal peduncle; gill mem-
branes broadly attached to each other, with or without free fold

across isthmus.

KEY TO THE SPECIES OF BAGREIDAE REPORTED FROM VENEZUELA

la. Mental barbels in one pair; maxillary barbels broad, bandlike; dorsal and
pectoral spines usually with long bandlike filaments.

2a. Anal rays about 20 to 24, including rudiments; distance of dorsal from
tip of snout 2.9 to 3 in length; distance of adipose from dorsal fin 2.8 to

3 in length; longest anal ray about as long as base of anal fin, the latter

5% to 6}^ in standard length Bagre marinus (Mitchill)

26. Anal rays 32 to 35; distance from tip of snout to origin of dorsal 3>^ in

length; distance of adipose fin from dorsal fin base 2% in length or longer;

base of anal fin iYs in length or longer; longest anal ray less than half

length of anal fin base; vomerine and palatine patches of teeth separate

(after Eigenmann) Bagre bagre (Linnaeus)
16. Mental barbels in two pairs.

3a. No groove across snout at rear of posterior nasal openings; palatine teeth

granular in a patch at each side of front of mouth; no vomerine teeth;

barbels short, maxillary reaching to front of pectorals; anal rays about vi

or vii, 16; gill rakers about 6+14; pectoral rays I, 10; dorsal

I, 6 Arius spixii (Agassiz)

36. A groove across snout between posterior margins of rear nasal openings, and
front of this groove with a membrane on adults, smooth in young, but
somewhat finely papillate; vomerine patches of teeth, villiform,

across front of roof of mouth; maxillary barbels short, not reaching quite

to tips of pelvics in young and not to tips of pectorals in adults; anal rays
about vi, 12; gill rakers about 6+17; pectoral rays I, 10; dorsal

I, 6 Selenaspis herzbergii (Bloch)

Genus BAGRE Oken

Bagre Oken, Isis, 1817, p. 1183 (after les Bagres of Cuvier, R6gne animal, vol. 2,

1817; type by tautonomy, Silurus bagre Linnaeus). (Ref. copied.)

Bremceps Swainson, The natural history and classification of fishes . . . , vol,

1, p. 328. 1838 (preoccupied).

Felichthys Swainson, ibid., vol. 2, p. 305, 1839. (Type, Silurus bagre Linnaeus.)
Ailurichthys Baird and Girard, Proc. Acad. Nat. Sci. Philadelphia, vol. 7, p. 26,

1854 (Silurus marinus Mitchill).

BAGRE MARINUS (Mitchill)

Silurus marinus Mitchill, Trans. Lit. Philos. Soc. New York, vol. 1, p. 433, 1814.

Aelurichthys marinus Steindachner, Denkschr. Akad. Wiss. Wien, vol. 41, p.

158, 1879 (Orinoco near Ciudad Bolivar).

U.S.N.M. No. 121205, a specimen 273 mm. in standard length,

bought by Leonard P. Schultz at the market in Maracaibo, probably
caught in El Tablazo or Gulf of Venezuela, May 15, 1942; U.S.N.M.
No. 126417, 3 specimens from Gulf of Venezuela, Estanques Bay,
December 8, 1924, U.S.S. Niagara; U.S.N.M. No. 126416, 2 specimens,
Gulf of Venezuela off Cape Macolla, January 10 and February 18,

1925, U.S.S. Niagara.
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BAGRE BAGRE (Linnaeus)

Silurvs hagre Linnaeus, Systema naturae, ed. 12. vol. 1, p. 505, 1766.

Oaleichthys gronovii CuviER and Valenciennes, Histoire naturelle des polssons,

vol. 15, p. 40, 1840 (Maracaibo).

Bagre hagre Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 83, p. 408, 1931

(Punta Tigre at mouth of St. Juan River, Venezuela).

Genus ARIUS Cuvier and Valenciennes

Arius Cuvier and Valenciennes, Histoire naturelle des poissons, vol. 15, p. 63,

1840. (Type, Pimelodus arius Buchanan.)

ARIUS SPIXn (Agassiz)

Pimelodus spixii Agassiz, in Spix, Selecta genera et species piscium . .

.

Brasiliam . . . , p. 19, 1829.

Arius spixii Regan, Proc. Zool. Soc. London, 1906, pt. 1, p. 386 (Brazil; Guiana;

Caroni River, Trinidad; Venezuela).

The following specimens were collected by Leonard P. Schultz,

during 1942 in the Maracaibo Basin of Venezuela:

U.S.N.M. No. 121206, 11 specimens, 120 to 162 mm. in standard length. Rfo

de Los Pajaros, 3 km. above Lago Maracaibo, April 30.

U.S.N.M. No. 121208, 2 specimens, 165 and 243 mm., Rfo Agua Caliente, 2 to

3 km. above Lago Maracaibo, May 1.

U.S.N.M. No. 121207, 3 specimens, 137 to 142 mm., mouth of Cano de Sagua,

35 km. north of Sinamaica, March 12.

U.S.N.M. No. 121210, 13 specimens, 110 to 137 mm., Lago Maracaibo, 1 km,

off Pueblo Viejo, April 7-9.

U.S.N.M. No. 121209, 1 specimen, 131 mm., Lago Maracaibo at Yacht Club,

Maracaibo, May 16.

The following specimens from the Gulf of Venezuela were collected

by the U. S. S. Niagara:

U.S.N.M. No. 125527, 1 specimen, 66 mm. in standard length, off Jacuque

Point, January 26, 1925.

U.S.N.M. No. 125526, 4 specimens, 116 to 160 mm., off Point MacoUa, April

19, 1925.

Genus SELENASPIS Bleaker

Selenaspis Bleeker, Ichthyologiae Archipelagi Indici Prodromus, vol. 1, p. 62,

1858. (Type, Silurus herzbergii Bloch.)

SELENASPIS HERZBERGn (Bloch)

Silurus herzbergii Bloch, Naturgeschichte der auslandischen Fische, vol. 8, p. 33,

pi. 367, 1794.

Arius herzbergii Regan, Proc. Zool. Soc. London, 1906, pt. 1, p. 386 (Trinidad;

Brazil; Guiana; Venezuela).

The following specimens were collected by Leonard P. Schultz

during 1942 in the Maracaibo Basin of Venezuela:

U.S.N.M. No. 121203, 8 specimens, 105 to 139 mm. in standard length, Lago

Maracaibo at the Yacht Club, Maracaibo, May 16.

U.S.N.M. No. 121204, 24 specimens, 40 to 244 mm., mouth of Cano de Sagua,

35 km. north of Sinamaica (salinity 1.021), March 12.
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U.S.N.M. No. 121202, 2 specimens, 122 and 132 mm., Lago Maracaibo at
Yacht Club, Maracaibo, March 5.

The following 16 examples were collected by F. F. Bond for the

University of Michigan Museum of Zoology and were lent me through
the courtesy of Dr. Carl L. Hubbs:

14 specimens, 47 to 86 mm., Laguna de Tacarigua, Estado de Miranda,
Venezuela, February 3, 1939.

2 specimens, 173 and 188 mm., tributary of Lago Maracaibo, 10 km. south of

Laguuillas, March 23, 1938.

Family PIMELODIDAE
KEY TO THE GENERA OP PIMELODIDAE REPORTED FROM VENEZUELA

(INCLUDING CERTAIN OTHER RELATED GENERA)

la. Gill membranes not joined to one another but extending far forward before
their attachment to isthmus, sometimes with a narrow free fold; pel vies

usually inserted under rear of base of dorsal fin.

2a. No prominent or distinct small to large patches or bands of teeth in roof

of mouth other than on premaxillaries (occasionally a few scattered
obsolete villiform teeth may be detected on vomer of Pimelodus, but
these do not form a prominent patch); dentaries with a band of teeth;

dorsal rays i, 6 or I, 6, rarely with 5 branched rays; eyes superior in

position, not visible from below.

3a. Premaxillaries, vomer, and palatines edentulous except the first when
fish are about 32 mm.; dentary with a narrow band of villiform teeth;

pectoral spine pungent but not serrated anteriorly; first simple ray of
dorsal flexible, not spinous; adipose fin very long; anal base short;

caudal fin deeply forked; ] pair of maxillary and 2 pairs of mental
barbels, their bases almost in a straight line; margin of eye free above,
but ventrally margin more or less fused or not free; predorsal plate
and supraoccipital process meeting; dorsal surface of head bony, not
covered with skin posteriorly; postcleithral process lacking; both sides

of gill arches with papillae in rows at bases of filaments; gill rakers
numerous, about 10+ 22; occipital fontanel a narrow slit, short; dorsal
rays i, 6; anal v, 6 or 7; pectoral I, 10 or 11; pelvic i, 5.

Sovichthys, new genus
36. A distinct and wide band of villiform teeth on premaxillaries and on

dentary; no rows of papillae at base of gill filaments on gill arches
as in 3a.

4a. Width of head across base of pectorals equal to length of head or
nearly so, snout noticeably depressed; dorsal and pectoral spines
pungent; dorsal surface of head covered with skin.

5o. Margin of eye free, not fused with flesh around rim of eye; caudal
fin forked, lobes more or less rounded, the two shortest mid-
caudal fin rays with membrane deeply incised; adipose fin long;

anal base short; predorsal plate not meeting supraoccipital

process; postcleithral process short, broad-based; posterior

nostril a little closer to eye than to anterior nostril; bases of the
2 pairs of mental barbels nearly or in a straight line.

Bhamdia Bleeker
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5b, Margin of eye not free, eye small; adipose fin short, with much
restricted base; anal base short; postcleithral process a short

knob in adults, a very small spiny projection in young; bases of

anterior pair of barbels much farther forward than bases of

posterior pair.

60. Anterior edge of pectoral spine smooth; gill rakers 1 or 2+3 or 4;

predorsal plate meeting and fitting into a small notch of supra-

occipital process; posterior nostril about equal distance from

eye and anterior nostril; caudal fin forked, lobes more or les8

pointed; outer ends of premaxillary band of teeth with back-

ward-projecting angles Zungaro Bleeker

6fc, Anterior edge of pectoral spine serrated; gill rakers 2 or 3+ 6 to 8;

predorsal plate meeting or not meeting supraoccipital prpcess,

not fitting into a notch in it; posterior nostril closer to eye than

anterior nostril; caudal fin more or less forked in young, lobea

rounded, but caudal fin usually rounded in adults; outer ends

of premaxillary band of teeth rounded in small ones or with

backward-projecting angles in adults.

Pseudopimelodus Bleeker

4b. Head much longer than its width across base of pectorals; lateral ends

of premaxillary band of teeth rounded at all ages; caudal fin deeply

forked.

7a. Barbels bandlike, long, with membranous border and reaching to

anal fin; adipose fin long, 2 to 2.2 in standard length; first dorsal

ray more or less pungent; first pectoral ray articulate, not pun-

gent; supraoccipital process extending onto predorsal plate; head

4%, depth 6, in standard length; eye 3J4 to 5}^ in snout; head

depressed Pinirampus Bleeker

76. Barbels round or nearly so in cross section, filiform, sometimes a

little compressed basally.

8a. Dorsal and pectoral spines strongly pungent, very sharp-pointed;

predorsal plate meeting tip of supraoccipital process; anal fin

base short.

9a. Postcleithral process platelike, broad-based, triangular in

shape, eye contained one or more times in width of base of

this bone; dorsal truncate; anal emarginate; adipose base

about as long as anal base; bases of mental barbels not in a

straight line, inner pair farther forward; margin of eye dis-

tinctly free all way around; top of head bony.

Pimelodus Lacep^de

96. Postcleithral process a spiny projection, width across its base

about Vz to Yi eye; dorsal and anal rounded posteriorly;

adipose base short to long, usually longer than anal base,

which is short; bases of mental barbels in a straight line or

nearly so; margin of eye free dorsally but more or less fused

ventrally; top of head covered with thin skin.

Pimelodella Eigenmann and Eigenmann

86. Dorsal ray flexible, not pungent; pectoral spines weakly pungent

or flexible; predorsal plate not quite meeting supraoccipital

process; posterior margins of dorsal and anal fins mostly

truncate.

10a. Postcleithral process absent; first ray of pectorals not pungent

but flexible.
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11a. Base of each lobe of caudal fin with embedded black pig-

ment spot, this pair visible at all ages; bases of anterior

pair of mental barbels much in front of bases of posterior

pair; margin of ej-e free dorsally, more or less fused

ventrally ; posterior pair of nasal openings closer to anterior

ones than to eye; underside of snout flat, in same plane as

underside of head and belly Megalonema Eigenmann
116. No pair of embedded pigment spots in caudal region; bases

of mental barbels in a straight line or nearly so; margin
of eye not free; posterior nasal openings closer to eye
than to anterior nasal openings; underside of head
convex; usually a pale saddle across occiput.

Cetopsorhamdia Eigenmann and Fisher

106. Postcleithral process represented by a very small spine oflf

upper posterior base of pectoral fin; pectoral spine weakly
pungent; dorsal margin of eye free in well-preserved speci-

mens, otherwise the margin dorsally and ventrally appear-

ing fused; posterior nostrils much closer to eye than to

anterior nasal opening; bases of mental barbels in a straight

line or nearly so Nannorhamdia Regan
2b. Prominent and distinct paired patches or bilaterally symmetrical patches

or bands of teeth in roof of mouth behind premaxillary band of teeth;

dentaries with a band of teeth; teeth more or less conical, villiform,Fome-

times depressible; head broad, depressed anteriorly, snout sometimes
produced, spatula-shaped; margin of eye free; nostrils widely separated,

the posterior one always much closer to anterior nasal opening than to eye;

inner edge of operculum with one or two folds of skin or "pouches",
dorsal rays I, 6 to I, 10. (See fig. 3.)

12a. Upper jaw shorter than lower jaw, latter projecting a little beyond tip of

snout; inner or anterior mental barbels near tip of chin or lower hp;
maxillary barbels not extending beyond base of adipose fin; adipose fin

longer than anal fin base; patches of villiform teeth in upper surfaces of

mouth; dorsal rays I, 6; anal v, 8; pectoral I, 9.

Hemisorubim Bleeker

126. Upper jaw equal to or longer than lower jaw; bases of mental barbels

remote from edge of lower lip.

13a. Upper jaw and lower jaw equal; maxillary barbels bandlike, extend-

ing to middle of pectorals; caudal forked; vomerine patch of teeth

broad at sides; no teeth on palatines; dorsal ra3^s I, 6; anal 16;

pectoral I, 9 Platynematichthys Bleeker

136. liOwer jaw distinctly shorter than upper jaw when closed.

14a.Upper jaw or snout greatly prolonged, flattish, with teeth on under-

side of snout, mostly in front of lower jaw; dorsal rays I, 6.

15a. Eyes lateral so that they can be seen from above or below; band
of premaxillary teeth, mostly on underside of snout, horseshoe-

shaped; patches of teeth in roof of mouth; maxillary barbel

not reaching past dorsal fin; distance across angles of mouth
about equal to widest part of head; adipose fin shorter than
anal fin; anal v, 14; pectoral I, 8. (Fig. 3, h.)

Sorubim Agassiz

156. Eyes superior, not visible from below.

16a. Patch of premaxillary teeth arrow-shaped; adipose fin longer

than anal fin base; vomer and palatine patches of teeth

widely separated; first half of maxillary barbel ossified and
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rest flexible, extending past caudal fin; width of mouth
about 1]'^ in length of head. (Fig. 3, /.)

Platystomatichthys Bleeker

166. Adipose fin base shorter than anal fin base; eye nearer to end

of snout than end of operculum; premaxillary band of teeth

very wide, not arrow-shaped; 2 patches of vomer and pala-

tine teeth; width across angle of mouth % length of head;

maxillary barbel reaching to anal fin ; color darker above, paler

below, with black spots on head, back, dorsal and pectoral

fins; an interrupted blackish longitudinal band from axil of

pectoral to base of anal fin Sorubimichthys Bleeker

146. Upper jaw not greatly prolonged and flattish but normal, lower jaw
only a little shorter than upper jaw; eyes superior.

17a. Dorsal rays I, 9 or I, 10; small patches of palatine teeth remote

from vomer and transversely arranged; maxillary barbels long,

reaching past caudal fin; adipose longer than anal fin base;

caudal deeply forked; eyes superior.

Sciades Miiller and Troschel

176. Dorsal rays I, 7 or I, 8; patches of vomerine and palatine teeth

separated, each patch smaller than eye, the two vomerine

patches of teeth meeting in midline in large adult; width of

head 1.2 in its length; maxillary barbels heavy, reaching to

caudal fin; width of mouth V/s in width of head and IJlo in

length of head; interorbital space concave; inner mental barbel

remote from lip; occipital process longer than wide and meet-

ing predorsal plate; adipose fin much longer than anal; gill

rakers 4 or 5+11. (Fig. 3, d.) Perrunichthys, new genus

17c. Dorsal rays I, 6 or I, 7; vomerine and palatine patches of teeth if

widely separated larger than eye;

18a. Occipital process very broad, as is predorsal plate, and not

meeting the latter; toothed areas of vomer and palatine

contiguous, in large pentagonal patches; head as broad as

long; dorsal I, 7; maxillary barbel not reaching past dorsal

fin; adipose fin with rays distally; width of head at angle of

mouth 2 in head; gill rakers 4+ 15-Phractocephalus Agassiz

186. Occipital process longer than broad and meeting or almost

meeting predorsal plate.

19a. Teeth on premaxillary longer, depressible, and slenderer than

short villiform teeth on vomer and palatines arranged in a

band; width of head about I}! to 1^ in its length; dorsal

rays I, 6; maxillary barbel reaches to adipose or as far as

caudal fin; width of mouth 1}^ in head and 1J4 in width of

head; occipital process not quite meeting predorsal plate;

caudal deeply forked; adipose fin longer than anal base.

(Fig. 3, e) Brachyplatystoma Bleeker

196. Villiform teeth in roof of mouth and on dentaries, all uniform.

20a. Teeth on vomer in form of a band behind premaxillary

band of teeth (see fig. 3, c); width of head 1.2 in its

length; maxillary barbel not reaching past dorsal fin;

width of mouth at angle of jaws 1.4 in width of head.

Paulicea Ihering
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206. Teeth not in form of a band behind premaxillary band of

teeth.

21a. Width of head equals length of head; no patches of

palatine teeth, but two patches of vomerine teeth;

dorsal rays I, 6 or I, 7; maxillary barbel reaching or

not reaching as far as adipose fin; width of mouth
IV^ in width of head.

Steindachneria Eigenmann and Eigenmann
216. Length of head longer than width of head, latter 1.5 to

2.3 in its length; premaxillary band of teeth very
wide, with a backward-projecting arm, laterally.

22a. Palatine patch of teeth comma-shaped, confluent

with vomerine patch; width of head 2.2 in its

length; maxillary barbel not reaching past dorsal

fin, width of mouth nearly equal to width of head,

3.2 in length of head; adipose about equal length of

anal fin base; back and sides of body with blackish

bars; all fins with black spots; anal rays v, 9;

pectoral I, 8; gill rakers about 3+ 9. (Fig. 3,

a) Pseudoplatystoma Bleeker

226. Palatine patches of teeth oval and separated from
vomerine patches.

23a. Vomerine patches of teeth widely separated; pre-

maxillary band of teeth with a concavity lacking

teeth at inner midline but almost enclosed

posteriorly by a toothed armlike projection to-

ward midline; maxillary barbels longer than
total length, ossified out as far as opposite dorsal

fin, thence flexible and bandlike, ending in a long

hairlike filament; total length of adipose fin

much longer than base of anal fin; width of head

lYio in its length; width of mouth across angles

iKo in width of head and 2yio in length of head;
gill rakers about 5+12. (Fig. 3, g.)

Platysilurus Haseman
236. Vomerine patches of teeth confluent in midline;

premaxillary band of teeth wide without partially

enclosed edentulous space at inner side at midline;

maxillary barbel reaching a little past caudal fin

but not ossified or bandlike; width of head 1}^ in

length of head; width of mouth across angles V/i

in width of head and 2.2 in length of head; gill

rakers about 4+ 11 ; adipose fin much longer than
anal fin base. (Fig. 3, 6.)

Duopalatinus Eigenmann and Eigenmann
16. Gill opening not extending far forward, gill membranes joined to isthmus or

in front of pectoral fin; dorsal raj^s I, 6; teeth villiform in a band on pre-

maxillaries and on dentaries; no teeth on vomer or palatines; margin of eye

not free; pelvics inserted far behind base of dorsal fin; pectoral ?pine pun-
gent, about I, 7; anal base long, of 16 to 40 branched rays; postcleithral

process a triangular, broad-based spiny projection. (AuchenipteridaeK

533749—43 2
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SOVICHTHYS, new genus

This remarkable new genus of Pimelodidae differs greatly from all

other members of that family, except Iheringichthys Eigenmann and

Norris, 1900, in lacking teeth on the premaxillaries, except in the

young. Sovichthys is remarkable in having about 14 to 17 minute

tubes in the skin, associated with tiny papillae or pores, extending at

right angles to the lateral line and mostly encircling the body.

The Pimelodidae are usually defined as catfishes with nares widely

separated, remote from the orbits; four mental barbels and two

maxillary barbels; a well-developed adipose fin; gill membranes free

from isthmus; the skin without bony plates; teeth in villiform bands

on premaxillaries and dentaries. However, the description of the

character of the premaxillary teeth as usually understood must be

modified if Iheringichthys and Sovichthys are to remain in that family.

The premaxillaries are edentulous in the adults of both these genera

and in the half-grown of Sovichthys. On a specimen of Sovichthys at

a length of 32 mm. a very small patch of delicate villiform teeth was
found near the midline on each premaxillary, but at a length of 59

mm. the teeth were absent and a firm plate could be felt where the

teeth were to be expected. The teeth in a specimen of Iheringichthys

megalops (U.S.N.M. No. 52611), 134 mm. in standard length, were

well developed on the premaxillaries. In the adults of Sovichthys the

premaxillaries are thickly covered with the skin and tissues of the

upper lip and each dentary has a narrow band of delicate villiform

teeth.

The supraoccipital process has a wide base, then tapers backward

and meets the predorsal plate; the first simple ray of the dorsal is not

spinous but articulated and is longer than the first branched ray;

pectoral spines not locking open; the first ray of the pectoral fin is

distinctly a spine, the front margin near tip with small teeth pointing

basally, and with posterior edge of this spine having numerous sharp

teeth pointing toward base of spine, in adults the anterior margin of

the spine being rough; frontal fontanel present but narrow; occipital

fontanel narrow, its anterior end beginning opposite rear margin of

orbits; no postcleithral process from pectoral girdle behind and above

base of pectoral; snout produced, mouth inferior; margin of eye free;

gill membranes free from the istlmius, extending forward, joined in

midline anteriorly; in front of this juncture is a pouch that extends

to under inner pair of mental barbels; another pouch occurs between

upper lip and base of maxillary barbel that extends nearly to midline

under upper lip, separated from its fellow on opposite side by a mem-
branous partition; interorbital space flat; air bladder well developed

and in contact with skin behind pectoral girdle; inside of gill cavity,

below orbit, are three folds of tissue; along front of gill arches at base



THE CATFTSHES OF VENEZUELA—SCHTJLTZ 191

of gill filaments are two or three rows of short papillae; the gill rakers

are triangular in shape and of a fleshy nature; the posterior side of

the gill arches is broad with three or four rows of papillalike fleshy-

gill rakers, the inner row composed of more or less elongate ridges;

at upper ends of gill arches occur a few folds of tissue; the fifth gill

arch without gill filaments has a series of fleshy gill rakers, and then
below is a band of villiform teeth.

Remarks.—The following key indicates some of the essential char-

acters that separate Sovichthys from Iheringichthys.

la. Pectoral spine pungent, serrated anteriorly and strongly serrated posteriorly;

locking mechanism fully and functionally developed; posterior process of

cleithrum broad and extending backward nearly half length of pectoral
spine; dorsal spine pungent, with locking mechanism fully and functionally
developed; unlocking mechanism functions by pulling out short spine
between predorsal plate and base of dorsal spine (encircling tvbes in skin
with pores extending at right angles to lateral line not observed by me
and not described); origin of adipose fin more than two orbit diameters
behind base of dorsal fin Iheringichthys Eigenmann and Norris *

16. Pectoral spine pungent, not serrated anteriorly but serrated posteriorly; lock-

ing mechanisms of pectoral spine and of dorsal first simple ray not developed
and nonfunctional; no small spine between predorsal plate and base of
first dorsal ray; first dorsal ray flexible and thus not pungent; no backward-
projecting process of cleithrum over base of pectoral fin; about 14 to 17
lines or tubes in skin, associated with tiny papillae or pores, extending at
right angles to lateral line and mostly encircling body; origin of adipose
fin immediately behind (about one orbit diameter) base of dorsal fin.

Sovichthys, new genus

Named Sovichthys in honor of the Standard Oil Co. of Venezuela,
an organization that has aided in the industrial development of Vene-
zuela and helped make possible this study of the fishes of the Maracaibo
Basin.

Genotype.—Sovichthys abuelo, new species.

SOVICHTHYS ABUELO. new species

Bagre Abuelo

Plate 1, A

Holotype.—U.^.'NM. No. 121183, a specimen 215 mm. in standard
length, taken by Leonard P. Schultz, April 30, 1942, in the Rio de
Los Pajaros, 3 km. above Lago Maracaibo, at a depth of 15 feet.

Paratopes (all collected by Leonard P. Schultz).—U.S.N.M. No.
121198, 4 specimens, collected along with the holotype and bearing
same data; U.S.N.M. No. 121188, Rio Agua CaHente, 2 to 3 km.

» IheTingichthys Eigenmann and NorrLs, Rev. Mus. Paulista, vol. 4, p. 354, 1900. (Type, Pimelodus labroaus
Krbyer.)

Bergiella Eigenmann and Norris, Rev. Mus. Paulista, vol. 4, p. 355, 1900. (Type, Pimelodus westermannl
Reinhardt.)

I have observed in the literature that three species have been referred to this genus: /. labrosus (KrSyer),
/. westermanni Reinhardt, and /. megalopg Eigenmann and Ward.
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above Lago Maracaibo, May 1, 1942, 3 examples, 170 to 183 mm.;
U.S.N.M. No, 121186, cafio half a mile west of Sinamaica, March 11,

1942, 2 specimens, 141 and 155 mm.; U.S.N.M. No. 121185, Rio

Palmar at bridge, 70 km. southwest of Maracaibo, taken March 6,

1942, 3 examples, 169 to 177 mm.; U.S.N.M. No. 121187, Ci6naga del

Guanavana, about 10 km. north of Sinamaica, March 11, 1942, 3

specimens, 32, 136, and 146 mm.; U.S.N.M. No. 121184, Rio Negro

below mouth of Rio Yasa, March 2, 1942, 4 examples, 138 to 172

mm.; U.S.N.M. No. 121211, Rio Apon, about 35 km. south of Rosario,

Maracaibo Basin, February 26, 1942, 17 specimens, 124 to 176 mm.;
U.S.N.M. No. 121212, Rio Socuy, 3 km. above mouth, February 24,

1942, 57 examples, 59 to 220 mm.
Description.—Based on the holotype and paratypes. Detailed

measurem.ents were made on the holotype and two paratypes, data

for these being expressed in hundredths of the standard length and

recorded below, first for the holotype, then for the two paratypes in

parentheses, respectively. Standard length (in mm.) 215 (162; 101).

Length of head to tip of supraoccipital process 30.2 (28.9; 30.5);

length of head to end of gill cover 23.2 (22.0; 23.7); greatest depth of

body 19.4 (17.3; 17.8); width of head at base of pectorals 15.1 (14.1;

14.6); length of snout 9.86 (10.2; 9.52); diameter of eye 5.11 (4.37;

6.44); diameter of bony orbit 5.58 (5.86; 7.23); width of fleshy inter-

orbital 7.95 (8.88; 7.03); width of bony mterorbital space 6.65 (6.30;

5.64); distance from eye to posterior nostril 4.65 (4.63; 3.96); distance

between posterior and anterior nostrils 2.84 (3.08; 3.07); postorbital

length of head 9.30 (7.90; 9.12); total length of adipose fin 3.91 (4.13;

3.77); greatest height of adipose fin 4.88 (5.74; 6.44); least depth of

caudal peduncle 7.44 (7.78; 7.23); length of caudal peduncle 19.3

(19.8; 19.9); length of first srniple ray of dorsal 25.4 (29.9; 35.0);

length of pectoral spine 19.5 (21.3; 21.8); length of longest pelvic fin

ray 18.0 (20.2; 20.3); length of longest anal ray 14.1 (15.5; 14.9);

length of upper caudal fin lobe 33.0 (37.0; 35.2) ; length of lower caudal

fin lobe 28.2 (30.9; 32.8); length of shortest midcaudal fin rays 8.93

(9.38; 9.12); distance from tip of snout to dorsal fin origin 29.8 (34.4;

34.9); distance from snout to anal origin 72.6 (78.4; 71.8); snout to

adipose origin 51.6 (46.6; 52.1); snout to pelvic insertion 44.6 (42.0;

42.6); snout to pectoral insertion 22.1 (20.3; 23.0); snout to anus 49.0

(47.1; 47.0); anus to anal origin 24.2 (26.9; 23.7); length of maxillary

barbel 102.0 (136.0; 156.0); length of outer mental barbel 30.0 (38.9;

42.1);lengthof inner mental barbel 16.7 (21.0; 24.8); width of base of

supraoccipital process 4.65 (4.93; 4.96); length of supraoccipital

process from rear end of occipital fontanel to its tip 5.58 (5.86; 7.23).

Counts were made as follows: Dorsal rays i, 6 (i. 6; i, 6); anal v, 6

(v, 7; V, 7); pectoral I, 11 (I, 11; I, 10); pelvic always I, 5; branched

rays of caudal fin 15 or 16 usually 16; number of gill rakers on first gill
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arch — (10+ 22; 10+ 22). Five specimens had v, 7 anal rays and
four had v, 6; one fish had I, 10 pectoral rays, 6 had I, 11, and one I,

12; gill rakers on first gill arch were in 6 specimens counted, one with

9+21, two with 10+20, one 10+21, and two 10+22.
In addition to the characters discussed under the description of the

genus, a few other features of this new species should be described.

The maxiUary barbel in the young extends to tips of caudal fin rays or a

little beyond, but in the adults only to the base of the caudal fin; outer

mental barbels to base of pelvics or a little beyond; inner mental barbels

about halfway out the pectoral fins; center of eye behind middle of

head; origin of adipose near rear base of dorsal fin or not more than

three-fourths diameter of eye behind base of last dorsal ray; least

depth of caudal peduncle 2}^ in its length; barbels round in shape;

pectoral spines not locking open; length of pectoral spine one-half

length of adipose fin and reaching or almost reaching base of pelvics;

the latter reaching two-thirds the way to anal origin.

Color.—Darker above, paler below, upper surfaces profusely black-

spotted, these spots often on dorsal and adipose fins; another color

phase from muddy waters is pale, with but a few of the black spots

evident; also this pale color phase has a more or less darkish blotchy

band along upper midsides, above and below, which is a pale band
without spots; in small specimens the general darker pigment of upper

sides extends a little below the lateral line, then the lower sides are

abruptly pale or white; paired and caudal fin darkish, without spots;

mental barbels white, maxillary barbels blackish or grayish; in alcohol

some of the specimens still retain a dull yellowish color in all the fins;

underside of head dull yellowish.

Remarks.—This new species is distinguished from all others in the

family Pimelodidae by a combination of characters as follows:

First dorsal ray simple, articulated; pectoral fin with a strong spine;

no teeth on premaxillaries, vomer, or palatines; gill arches with papillae

both anteriorly and posteriorly and fleshy gill rakers, triangular in

shape; gill cavity with folds of tissue below orbit; pectoral spine not

locking; supraoccipital process meeting the predorsal plate; adipose

fin very long, its origin just behind base of dorsal fin.

Named abuelo, the common name of this species as giv^en to me by
the people living in the Maracaibo Basin. Probably called abuelo,

meaning grandfather, because of its extremely long "beard" or maxil-

lary barbels usually nearly as long as, or longer than, its total length.

Genus RHAMDIA Bleeker

Rhamdia Bleeker, Ichthyologiae Archipelagi Indici Prodromus, vol. 1, pp. 197,

207, sp., 1858; Nederl. Tijdschr. Dierk., vol. 1, p. 101, 1863. (Type, Pime-
lodus quelen Quoy and Gaimard.)
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KEY TO THE SPECIES OF RHAMDIA REPORTED FROM VENEZUELA

la. Maxillary barbel extending past middle of adipose fin or to caudal peduncle;

interorbital space 2.6 to 2.7 in head; pectoral spine with teeth on posterior

margin and small ones anteriorly; depth 5]>i; head 3.5 to 4 in standard

length; anal rays vi, 9; gill rakers 5-}- 14; p3Gtoral I, 9.

Bhamdia sebae (Cuvier and Valenciennes)

16. Maxillary barbel not reaching past tips of pelvics; depth 6 to QYz in standard

length; dorsal I, 6; pectoral I, 9; anal 11 to 13; distance of adipose fin from

dorsal lYz to V/s in head.

2a. Pectoral spine slightly serrated along both edges; head 4^^ in standard

length; coloration uniform, dorsal blackish with a pale band across its basal

portion Bhamdia humilis (Giinther)

26. Pectoral spine nearly smooth behind, with hooks along anterior margin

decreasing in size toward base; head 4 to 4% in standard length; pre-

nnaxillary band of teeth slightly wider at sides, with small backward-

projecting angle Bhamdia guairensis Eigenmann
Ic. Maxillary barbel extending past tips of pelvics but not past middle of adipose

fin; interorbital 2.8 in head; pectoral spine serrated on both margins;

depth 5 to 5^; head 4 to 4.5; anal about vi, 9; gill rakers about 4+ 8 from a

Guiana specimen Bhamdia quelen (Quoy and Gaimard)

RHAMDIA SEBAE (Cuvier and Valenciennes)

Pimelodus sebae Cuvier and Valenciennes, Histoire naturelle des poissons, voL

15, p. 169, 1840.

The specimens from the Maracaibo Basin, here tentatively identi-

fied as R. sebae, may represent a distinct subspecies. This form,

though fully described on the following pages, was not given a new
name because critical comparative material is lacking at present.

The following specimens were collected by Leonard P. Schultz dur-

ing 1942 in the Maracaibo Basin of Venezuela:

U.S.N. M. No. 121190, 16 specimens, 20.5 to 201 mm. in standard length, from

the Rio Machango at the bridge south of Lagunillas, March 16.

U.S.N. M. No. 121196, a specimen 209 mm. collected in Lago Maracaibo near

the mouth of the Rio Concho, May 2.

U.S.N. M. No. 121193, 3 specimens, 101 to 148 mm., taken in the Rio San

Juan at the bridge, Motatdn system, March 20.

U.S.N.M. No. 121192, 5 examples, 170 to 269 mm., obtained on March 11 from

a cafio half a mile west of Sinamaica. '

U.S.N.M. No. 121197, 2 specimens, 91 and 277 mm., taken March 2 in the Rfo

Negro below the mouth of the Rio Yasa.

U.S.N.M. No. 121191, a specimen 264 mm., collected February 26 in the Rio

San Juan, about 12 km. south of Rosario, Estado de Zulia.

U.S.N.M. No. 121199, an example, 112 mm., taken February 21, 1942, in the

Rfo Palmar near Totuma, about 100 km. southwest of Maracaibo.

U.S.N.M. No. 121194, 2 specimens, 34 and 40 mm., collected March 17 in the

Rfo Motatdn at bridge 22 km. north of Motatdn.

U.S.N.M. No. 121195, 4 specimens, 87 to 105 mm., taken in the Rio San

Pedro at bridge (Motatdn system), March 20.

This species was taken most frequently over muddy to sandy bot-

toms of pools in rivers, as well as in swamps and in Lago Maracaibo.



THE CATFISHES OF VENEZUELA—SCHULTZ 195

Detailed measurements of three specimens were made, and these

data are expressed in hundredths of the standard length and recorded

below. Standard length (in mm.) 188; 101; 277.

Length of head to tip of supraoccipital 28.5; 28.2; 29.2; length of

head to end of operculum 27.7; 28.2; 27.8; greatest depth of body

19.1; 18.3; 18.4; width of head at base of pectorals 20.5; 20.3; 21.8;

length of snout 10.7; 11.7; 11.9; diameter of eye 3.62; 5.15; 3.72;

width of fleshy interorbital space 11.3; 9.70; 12.1; length of maxillary

barbel 86.7; 94.1; 68.6; length of outer mental barbel 31.9; 36.6;

27.8; length of inner mental barbel 22.3; 23.6; 20.4; total length of

adipose fin 38.6; 40.6; 37.2; height of adipose fin 6.70; 6.83; 4.94;

length of base of anal fin 13.2; 14.4; 12.4; least depth of caudal peduncle

10.2; 11.4; 9.40; length of caudal peduncle 19.2; 19.8; 20.6; distance

between anterior and posterior nasal openings 3.62; 3.56; 3.72; dis-

tance from eye to posterior nasal opening 5.58; 5.15; 5.56; distance

from tip of snout to origin of dorsal fin 34.3; 34.4; 35.7; snout to origin

of anal fin 68.4; 68.8; 72.2; snout to adipose origin 54.0; 54.1; 58.4;

snout to pectoral insertion 24.7; 24.0; 24.8; snout to pelvic insertion

47.0; 48.7; 50.2; anus to anal origin 15.2; 12.0; 14.8; length of dorsal

spme 12.0; 13.1; 11.3; length of pectoral spine 13.1; 14.9; 13.8; length

of longest (third branched) ray of anal fin 12.5; 14.6; 12.3; length of

longest ray of pelvic fins 13.8; 16.3; 14.7; snout to anus 54.8; 57.8

58.2; length of longest ray of upper lobe of caudal fin 22.5; 27.3; 21.5

length of longest ray of lower lobe of caudal fin 22.6; 28.6; 21.7

postorbital length of head to end of operculum 14.1; 12.7; 13.9

width of head across rictus of mouth 14.5; 15.1; 16.2; tip of chin

to base of inner mental barbel 4.63; 4.85; 4.62; tip of chin to base of

outer mental barbel 5.58; 6.44; 6.35.

The following counts were made, respectively: Dorsal rays I, 6;

I, 6; I, 6; anal vi, 8; v, 9; vi, 8; pectoral I, 9; I, 10; I, 9; pelvics always

i, 5; branched caudal rays 7+9; 7+ 9; 7+ 9; gill rakers on first gill

arch — ; 4 + 8; 4+ 10. Head depressed anteriorly, snout roimded
and broad, the distance across the mouth at angles iKo in the head
to end of operculum; width of head at base of pectorals lYs to IK in

head; adipose fin about 2% to 2% in standard length; height of

adipose fin 1% in interorbital space and 6 or 7 times in its total length;

lower jaw a little shorter than upper jaw; all teeth similar, villiform,

and in a band (with lateral ends rounded) on premaxillaries and on
dentaries; gill membranes extending forward, free from the isthmus,

in front of which is a pouch; dorsal and pectoral fins each with a
sharp, stiff spine; posterior edge of pectoral spines serrated, anterior

edge rough basally, with serrations distally but pointing basally;

dorsal spine smooth ; eye with a free margin ; interorbital space nearly

flat, a trifle convex; all barbels blackish; mental barbels all in a nearly
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straight line; anterior nostrils tubular, forward of base of maxillary-

barbel; anterior and posterior barbels widely separated; supraoccipital

process covered with skin and not meeting the predorsal plate;

gill rakers about 4+8 to 10; caudal lobes roimded, upper lobe

with 7 branched rays and lower with 9; caudal peduncle com-

pressed. No teeth on vomer or palatines; posterior margins of

dorsal, anal, pectoral, and pelvic fins rounded; lower lobe of caudal

fin rounded, broader than upper lobe; upper and lower lobes separated

by a deep incision of the membrane between the two shortest mid-

caudal fin rays; adipose fin very long, its origin about an eye diameter

behind base of dorsal fin ; maxillary barbel flatfish, reaching to caudal

peduncle or a little shorter, outer mental barbel extends to tips of

pectorals or to base of pelvics; inner mental barbel reaching to base

of pectorals or one-thu"d out their length; pelvic fins reach two-thirds

the way to origin of anal fin, and pectorals two-thirds the way to

the insertion of the pelvic fins; the free margin of the eye becomes less

free ventrally on the small specimens and on those as short as 20.5

and 26 mm. the margin of the eye is not free (it is thought that the

identification of the two small specimens is correct); the top of the

head is covered with rather thick skin, so that the posterior end of the

supraoccipital process is obscured, but it does not meet the embedded
predorsal plate; fontanel in middorsal line between the orbits small,

closed or nearly closed in adults.

Color.—The general color is blackish above, paler below, with the

belly and underside of head nearly white ; a blackish blotch occurs over

the tympanic area of air bladder just behind head and forms a faint

darkish band just in front of dorsal fin base, most distinct on the half

grown and young; all fins grayish to blackish; in the young the

lateral line is blackish; posteriorly the interradial membrane of the

dorsal fin is blackish along its middle third with a hyaline area an-

teriorly, less distinct in the larger specimens; peritoneum pale.

RHAMDIA HUMIUS (GUnther)

Pimelodus humilis Gunther, Catalogue of the fishes in the British Museum, vol.

5, p. 129, 1864 (Venezuela).

Rhamdia humilis Eigenmann and Eigenmann, Occ. Pap. California Acad. Sci.,

vol. 1, p. 126, 1890 (Venezuela),

—

Eigenmann and Allen, Fishes of western

South America, p. 94, 1942 (Venezuela).

RHAMDIA GUAIRENSIS Eigenmanii

Rhamdia guairensis Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 6, 1920

(Rfo Guaire near Caracas, Venezuela).

RHAMDIA QUELEN (Quoy and Gaimard)

Pimelodus quelen Quoy and Gaimard, Voyage autour du monde . . . Uranie,

Zool., pi. 49, figs. 3-4, 1824.

Rhamdia quelen Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 6, 1920

(Rio Castano and Rfo Bue, Maracay; El Concejo, Rio Tiquirito).

—

Pearse,

Univ. Wisconsin Studies, No. 1, pp. 23, 45, 1920 (Rio Castafio, Venezuela).
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The specimens from British Guiana on which the key is based may
differ from those in the Valencia Basin of Venezuela.

Genus ZUNGARO Bleeker

Zungaro Bleeker, Nederl. Tijdschr. Dierk., vol. 1, p. 101, 1863. (Type, Pimelodus
zungaro Humboldt.) (Ref. copied.)

ZUNGARO ZUNGARO (Humboldt)

Pimelodus zungaro Humboldt, Recueil d'observations de zoologie. . . , vol. 2,

p. 170, p. 46, fig. 1, 1811.

Pseudopimelodus zungaro Ribeiro, Rev. Mus. Paulista, vol. 10, p. 728, 1918
(Rfo Cabriale, Venezuela).

The following nine examples of this fish were taken by Leonard P.

Schultz during 1942 in the Maracaibo Basin of Venezuela:

U.S.N. M. No. 121283, 8 specimens, 153 to 264 mm., from the Rio San Juan at

the bridge south of Mene Grande, tributary Rfo Motatdn, March 20.

U.S.N. M. No. 121284, a specimen, 242 mm., from the Rio Negro below mouth
Rio Yasa, March 2.

Genus PSEUDOPIMELODUS Bleeker

Pseudopimelodus Bleeker, Ichthyologiae Archipelagi Indici Prodromus, vol. 1,

p. 196, 207, 1858 (sp.); Nederl. Tijdschr. Dierk., vol. 1, p. 101, 1863.

(Type, Pimelodus raninus Cuvier and Valenciennes.) (Ref. copied.)

The relationships and validity of certain genera and species of

South American catfishes allied to Pseudopimelodus are not well de-

fined and need careful study. There are not sufficient specimens

available at present to enable me to work out the limits of the genera

or species under question, except to point out that Zungaro Bleeker

differs from the related genera, Pseudopimelodus and Microglanis,

in having the lower jaw a little longer than the upper, the predorsal

plate slender, meeting and fitting into a notch of the supraoccipital

process, and the anterior margin of the pectoral spine smooth. In

defining the genus Pseudopimelodus Eigenmann and Allen (Fishes of

western South America, pp. 90-91, 1942) describe the "intermaxillary

teeth without angle projecting backward." Eigenmann (Mem.
Carnegie Mus., vol. 5, p. 155, 1912) in defining the genus Microglanis

distinguishes it from Pseudopimelodus by "premaxillary patches of

teeth without backward projecting angles." He says further that

the members of this genus are "small Pimelodines, reachmg a max-
imum length of 110 mm." Doubt is cast on the validity of this genus
after studying a large series of a related form from the Maracaibo
Basin, The premaxillary band of teeth in this series is angular in

the small ones 40 to 50 mm. in length, and in the large ones this angle

projects more posteriorly as described for Pseudopimelodus. In a
small paratype of Microglanis poecilus the outer or lateral ends of the

premaxillary band of teeth are more rounded and the predorsal

plate does not meet the supraoccipital process; neither does it in the

specimens from the Maracaibo Basin.
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Eigenmann describes the predorsal plate ofPseudopimelodus raninus

(op. cit., 154) as "neariy touching the occipital process," and so it does

in a small specimen before me from the Rio Meta in Colombia, but the

premaxillaiy band of teeth has the lateral ends rounded. Unfortu-

nately no specimen of Pseudopimelodus raninus is now available to me
for studj^, and thus I am unable to determine with certainty that my
specimens should be referred to Pseudopimelodus.

Eigenmann (op. cit., pp. 152, 153) describes two new species of

Pseudopimelodus from British Guiana. Certain features of Pseudo-

pimelodus albomarginatus Eigemnann (op. cit., p. 153) indicate that this

species is based on the young. I draw my conclusions from the large

series of specimens of the related form from the Maracaibo Basin,

because in this form the caudal fin changes with age from a deeply

cleft, longer, rounder upper caudal lobe than lower, in the young, to

then a concave caudal fin, later to a truncate one, and finally, in those

100 mm. to 184 mm., it is rounded or almost rounded. Thus P.

albomarginatus agrees with the young from the Maracaibo Basin in

regard to the caudal fin, and in addition it has the juvenile color pat-

tern, which changes to the adult color pattern at about 100 mm. of

length. Pseudopimelodus villosus Eigenmann (op. cit, p. 152), holotype

148 mm. in length, shows the rounded caudal fin and the spotted color

pattern found on the adults of a similar form from the Maracaibo

Basin. I would conclude that villosus and albomarginatus are the

same species if Eigenmann did not separate them in his key (op. cit.,

p. 151) by the predorsal plate meeting the occipital process for albo-

marginatus. Also, he distinguishes villosus from albomarginatus by no

humeral spine in the former. Again, the humeral spine is reduced in

length with increase in size in the form from Maracaibo Basin.

Although the status of these two species is questioned, as well as the

validity of the genus Aiicroglanis, it is clear that the form in the

Maracaibo Basin differs sufficiently from those in British Guiana to be

recognized as a new subspecies, which I describe below.

KEY TO THE SUBSPECIES OF PSEUDOPIMELODUS VILLOSUS REPORTED FROM
VENEZUELA

la. Maxillary barbels reaching gill openings in largest specimens and much past

gill openings in those 150 mm. and shorter; if white blotch is present on basal

posterior half of dorsal fin it does not occur on more than last three inter-

radial membranes except very rarely as a small speck on fourth, but usually

much reduced in size on third from last; least depth of caudal peduncle

2.7 to 3.1 in the head; snout to dorsal spine base 2.4 to 2.6, head 2.8 to 3.1,

depth 4.8 to 5.2, in the standard length; ej'^e 3J4 to 5>^ in snout, 4 to 6 in

interorbital space. -Pseudopimelodus villosus butcheri, new subspecies

1.6 Maxillary barbels not quite reaching gill openings; white blotch on basal half

of posterior side of dorsal fin occurring on last four interradial membranes and

not reduced in size on any of them; least depth of caudal peduncle 2.9 to

ZYz in head; snout to dorsal spine base 2>^ to 2>i, head 2% to 3.2, depth 4%
to 5.3, in standard length; eye 3 to 4 in snout and 5 in interorbital space.

Pseudopiinelodus villosus villosus Eigenmann
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PSEUDOPIMELODUS VILLOSUS BUTCH ERI. new subspecies

Plate 1, B

Holotype.—U.S.N.M. No. 121270, a specimen 107 mm. in standard

length, collected by Leonard P. Schultz, March 17 and 20, 1942, in

the Rio San Juan near bridge south of Mene Grande, tributary to

Rio Motatan, Maracaibo Basin.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121273,

58 specimens, 29.5 to 172 mm., collected along with the holotype and
bearing the same data; U.S.N.M. No. 121280, 2 examples, 34 and 184

mm., March 24, 1942, from the Rio Motatan, 8 km. below Motatan;
U.S.N.M. No. 121272, 2 specimens, 39.5 and 44 mm., March 17, 1942,

from the Rio Motatan, at bridge 22 km. north of Motatan; U.S.N.M.
No. 121271, 25 specimens, 29.5 to 69 mm., March 20, 1942, from the

Rio San Pedro near bridge south of Mene Grande, tributary to

Motatdn system; U.S.N.M. No. 121278, 1 specimen, 27.5 mm.,
March 24, 1942, from the Rio Jimelles, 12 km. east of Motatan,
tributary to Rio Motatan; U.S.N.M. No. 121276, 11 examples, 35 to

60 mm., March 21, 1942, from the Rio Machango, 20 km. above
bridge south of Lagunillas, Maracaibo Basin; U.S.N.M. No. 121277, 1

specimen, 45 mm., March 6, 1942, from the Rio Palmar at the bridge

70 km. southwest of Maracaibo; U.S.N.M. No. 121275, 1 specimen, 38

mm., February 21, 1942, from the Rio Palmar near Totuma, about 100

km. southwest of Maracaibo; U.S.N.M. No. 121274, 6 examples, 16

to 52 mm., February 24, 1942, from the Rio Socuy, 3 km. above its

mouth, Maracaibo Basin; U.S.N.M. No. 121279, 5 specimens, April 1,

1942, from the Rio Tdchira, 7 km. north of San Antonio, Catatumbo
system.

Description.—Based on holotype and paratypes listed above.

Measurements, expressed in hundredths of the standard length, are

recorded below, first for the holotype, then for two paratypes in par-

entheses, respectively. Standard length (in mm.) 107 (45.5; 184).

Length of head to end of operculum 33.6 (36.2; 33.3); greatest

depth of body 22.0 (20.9; 21.7); length of snout 12.2 (12.5; 12.5);

diameter of eye 3.36 (3.73; 2.83); width of fleshy interorbital space

12.3 (11.4; 15.5); distance between rims of anterior and posterior

nostrils 4,20 (4.18; 4.62) ; distance from eye to rim of posterior nostril

2.80 (2.42 ; 3.21) ; width of premaxillary band of teeth 2.24 (2.42 ; 2.39)

;

width across outer angles of maxillaries 2.15 (2.20; 2.45) ; width across

base of pectorals 29.2 (29.7; 29.6); length of maxillary barbels 30.4

(34.1 ; 28.8) ; length of anterior mental barbels 9.53 (9.44; 10.7) ; length

of posterior mental barbels 19.6 (15.6; 16.8); least depth of caudal

peduncle 13.5 (13.0; 12.8); length of caudal peduncle 14.5 (16.0; 16.5);

total length of adipose fin 18.2 (22.0; 15.2); length of base of adipose

fin 12.6 (15.8; 11.7); length of base of anal fin 13.1 (14.3; 12.8); dis-
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tance from snout to dorsal origin 42.1 (41.8; 41.6); snout to anal

origin 72.5 (75.8; 74.5); snout to adipose origin 76.0 (71.4; 75.5);

snout to pelvic insertion 52.8 (53.8; 55.4); snout to pectoral insertion

30.8 (31.9; 30.8); snout to anal origin 59.8 (62.6; 63.4); length of

dorsal spine 10.8 (11.9; 7.50); length of pectoral spine 15.4 (16.5;

13.2); longest branched ray of pelvics 15.9 (17.8; 14.9); longest

branched ray of pectorals 19.1 (18.7; 16.1); longest branched ray of

dorsal 18.2 (19.8; 18.5); longest branched ray of anal 15.9 (16.5;

15.5) ; longest ray of upper lobe of caudal fin 25.2 (28.6; 20.1) ; longest

ray of lower lobe of caudal fin 24.3 (25.5; 19.4).

The following counts were made, respectively: Dorsal rays I, 6 (I, 6;

I, 6); anal iv, 8 (v, 8; iv, 7); pelvic i, 5— i, 5 (i, 5— i, 5; i, 5— i, 5);

pectoral I, 6—1, 6 (I, 6—1, 6; I, 6—1, 6); branched rays of caudal

12 (13; 13); gill rakers on first arch— (3+ 7; 3+6). For additional

counts see table 1.

Table 1.

—

Counts made on species of Zungaro and Pseudopimelodus from the

Maracaibo Basin
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short, 3 to 3)5 in the head, smooth on all sides and about two-thirds

the length of the branched rays of the dorsal fin; posterior margins

of pelvic fins rounded, of the pectoral truncate or a little rounded,

the fleshy tip of the pectoral spine reaching beyond the longest

branched ray; adipose fin with short base, the tip of adipose extending

beyond base and free; the caudal fin changes remarkably with age,

in specimens 20 to 40 or 50 mm. in standard length, the upper lobe

longest and separated from the lower lobe by short rays, the caudal

fin being deeply emarginate; but in a little larger specimen the

caudal fin has rounded upper and lower lobes with the middle rays

shorter, the fin being a little concave; in the largest specimens and
some about 80 mm. and longer the caudal fin being evenly rounded;

anal fin rounded; maxillary barbel reaching past head but not quite

to opposite dorsal origin; posterior mental barbel reaching a little

past the pectoral insertion; anterior mental barbel short, reaching a

very little past a vertical line through rear margin of eye; pelvics

not quite reaching to anal origin, and pectorals reaching about three-

fourths the way to pelvic insertion; the larger specimens as well as

some of the smaller ones are profusely covered all over the dorsal

and lateral surfaces of the head with minute papillae called "hair-

like filaments" by Eigenmann for villosus.

Color.—In large adults the upper parts are blackish to dark brown,

ventral surfaces brownish mottled, and sides and dorsal surfaces

sometimes dark spotted, almost obscured; the large specimens, when
preserved, have a thick coat of mucus covering the color pattern;

specimens 50 to 60 mm. in standard length have the following color

pattern, which remains more or less apparent in even a few of the

largest specimens: A pale bar across occiput; margins of gill mem-
branes pale; usually a pale spot at origin of dorsal and another at

origin of adipose fins; a pale bar on middle of length of side of body
just behind base of caudal fin and extending directly upward and
sometimes more or less confluent with a small white spot in middle to

base of posterior rays of dorsal fin; another pale blotch on side under
adipose fin; sometimes basal part of posterior anal rays with pale

blotch; a small white blotch on both upper and lower edges of caudal

peduncle; outer margins of all the fins white, remainder black or

mottled with black and white; the caudal fin is variable, usually with
a wide white margin posteriorly, then spotted or mottled with black

and white, or it may be all white as in the specimens from the Rio
Tachira and one from the Motatan system; in some of the larger

specimens just inside the wide pale band the caudal fin may have a
wide blackish band somewhat broken by white spots. The above
color pattern becomes obscured in the largest specimens, and its place

is taken by a spotted or mottled pattern; the white margins to the

fins remain distinct at all sizes.
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Remarks.—This new subspecies is very closely related to Eigen-

mann's Pseudopimelodus alhomarginatus and P. v. villosus, differing

from the former in having the predorsal plate not meeting the supra-

occipital process. From P. v. villosus it differs in having longer

barbels, as indicated in the key on page 198, and a reduction of the

white central blotch on the dorsal fin to not more than the last three

interradial membranes instead of four in villosus. The caudal fin in

villosus appears to become rounded at a greater length than this new
form in the Maracaibo Basin.

Named butcheri in honor of Walter W. Butcher, geologist, Lago
Petroleum Corporation, who aided me in collecting fishes near Rosario,

western side of Lago Maracaibo.

PSEUDOPIMELODUS VILLOSUS VILLOSUS Eigenmann

Pseudopimelodus villosus Eigenmann, Mem. Carnegie Mus., vol. 5, p. 153, pi. 10,

fig. 1, 1912 (Potaro Landing; Kumaka, Demerara; Wismar).

1Pseudopimelodus alhomarginatus Eigenmann, ibid., p. 153, pi. 11, fig. 1 (Tukeit

and Waratuk, British Guiana).

tPimelodus {Pseudopimelodus) raninus Peters, Monatsb. Akad. Wiss. Berlin,

1877, p. 470 (Apure River, Venezuela).

Genus PIMELODUS Lacepede

Pimelodus Lacepede, Histoire naturelle des poissons, vol. 5, 1803 (polygeneric).

—

Cuvier, Regne animal, vol. 2, p. 203, 1817 (restricted to species having only

a single band of teeth in upper jaw). (Type, P. maculattis Lacepede=
clarias.) (Ref. copied.)

KEY TO THE SPECIES OF PIMELODUS REPORTED FROM VENEZUELA

la. Dorsal spine contained 6 to 6}^ times in standard length; teeth along nearly

entire front margin of pectoral spine; total length of adipose fin contained

0.7 to 0.8 time in dorsal spine and 0.6 in pectoral spine; a large black

blotch in dorsal fin; a light streak from dorsal spine to above pelvics, thence

to middle of caudal fin rays, another above it; snout broad, depressed.

Pimelodus omatus Kner
16. Dorsal spine length contained fewer than 5 times in standard length; no

ornate spot in dorsal fin.

2a. Length of adipose fin contained 5 to 6% times in standard length; anal

rays v, 8 to v, 10, usually v, 9: pectoral with I, 8 to I, 10, usually I, 9 or I,

10.

3a. Length of adipose fin contained 6 to 6% times in standard length, 1.3 to

1.8 in dorsa,! spine, 1.2 to 1.6 in pectoral spine; height of adipose fin

2.1 to 2.8 in its total length; width of head a little greater than length

of adipose; greatest depth of body 3.5 to 4 in standard length; dorsal

spine 3.4 to 4.2 in length of body; sides with black blotches more of

less separated by about two pale streaks, the one along the lateral line

always distinct Pimelodus clarias coprophagus, new subspecies

3f>; Length of adipose fin 5 times in standard length, 0.8 to 1.1 in dorsal

spine and equal to length of pectoral spine; height of adipose fin SYz

to 3H in its length; width of head 1.2 to 1.4 in length of adipose fin;

greatest depth of body 5 to bYz in standard length; dorsal spine 4.1 to

4.5 times in length of body; color usually plain grayish above, lighter

below Pimelodus clarias clarias (Bloch)
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26. Length of adipose fin contained 3>^ to 4}^ times in standard length; anal

rays v, 7 to v, 9, usually' v, 7 or v, 8; pectoral rays I, 10 to I, 12, usually

I, 10 or I, 11; greatest depth of body 4>^ to 5J4 in standard length.

4a. Length of adipose fin 4>i to 4}^ times in standard length, 1.0 to 1.2 in

dorsal spine, and 0.8 to 1.0 in greatest depth of body; height of adipose
fin SYi to Z% in its length; width of head 1.1 to 1.2 in length of adipose
fin Pimelodus grosskopfii navarroi, new subspecies

4fe. Length of adipose fin "6% in standard length, 0.6 to 0.8 in dorsal spine, and
0.6 to 0.7 in greatest depth of body; height of adipose fin 5 to dVz in

its length; width of head 1.5 in length of adipose fin (Magdalena
system) Pimelodus grosskopfiii grosskopfii Steindachner

PIMELODUS ORNATUS Kner

GUACAMAYO

Pimelodus ornatus Kner, Sitzb. Akad. Wiss. Wien, vol. 26, p. 411, pi. 6, fig. 18,

1858 (Surinam; EIo Negro; Cujaba).

—

Peters, Monatsb. Akad. Wiss.
Berlin, 1877, p. 470 (Calabozo, Venezuela).

—

Rohl, Fauna descriptiva de
Venezuela, p. 377, 1942 (no locality given).

Megalonema rhahdostigma Fow^ler, Proc. Acad. Nat. Sci. Philadelphia, vol. 65,

p. 256, fig. 10, 1914 (Rupununi River, British Guiana).

Ta
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U.S.N. M. No. 121145, Rfo de Los Pajaros, 3 km. above Lago Maracaibo,

April 30, 1942, 6 specimens, 123 to 158 mm.
U.S.N. M. No. 121159, Lago Maracaibo at Yacht Club, Maracaibo, March 5,

1942, 2 specimens, 123 and 148 mm.
U.S.N. M. No. 121158, Lago Maracaibo, 1 km. off Pueblo Viejo, April 7-9,

1942, 2 specimens, 230 to 239 mm.
U.S.N. M. No. 121147, Rio Palmar near Totuma, about 100 km. southwest of

Maracaibo, February 21, 1942, 25 specimens, 117 to 154 mm.
U.S.N. M. No. 121157, Rio Palmar at bridge 70 km. southwest of Maracaibo,

March 6, 1942, 5 specimens, 110 to 159 mm.
U.S.N.M. No. 121152, Ci^naga del Guanavana about 10 km. north of Sinamaica,

March 11, 1942, 1 specimen, 195 mm.
U.S.N.M. 121156, Rio Socuy, 3 km. above its mouth, Maracaibo Basin, Febru-

ary 24, 1942, 15 specimens, 125 to 218 mm.

Figure 2. -Pimelodus clarias coprophagus, new subspecies: Holotype (U.S.N.M. No.

121150), 163 mm. in standard length.

U.S.N.M. No. 121148, Rio Ap6n, about 35 km. south of Rosario, Maracaibo

Basin, February 26, 1942, 31 specimens, 118 to 192 mm.
U.S.N.M. No. 121155, Rio Negro below mouth of Rio Yasa, March 2, 1942,

7 specimens, 118 to 195 mm.
U.S.N.M. No. 121149, cano half a mile west of Sinamaica, March 11, 1942, 5

specimens, 162 to 176 mm.
U.S.N.M. No. 121151, Rio Motatdn at bridge 22 km. north of Motatdn, March

17, 1942, 11 specimens, 117 to 167 mm.
U.S.N.M. No. 121146, Rio Motatdn 8 km. below Motatdn, March 24, 1942,

1 specimen, 128 mm.

Description.—Certain features on the holotype and two paratypes

were carefully measured, and the resultmg data, expressed in hundredths

of the standard length, are recorded in table 3. The following counts

were made on the holotype and paratypes, respectively: Dorsal rays

I, 6; I, 6; I, 6; anal v, 9; v, 9; v, 9; pectoral I, 9; I, 9; I, 9; pelvic i, 5;

i, 5; i, 5; branched rays of caudal fin 15; 15; 14; number of gill rakers

on first gill arch — ; 94-24; 8+23. Additional counts in table 2.

Upper surface of head bony, the supraoccipital process with broad

base tapering to a rounded point posteriorly, touching but not fused

with the predorsal plate; eye with free margin; premaxillary band of
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A, Sovichthys ahuelu, new genus and species: Holotype (U.S.N.M. Xo. 121183), 215 mm. in

standard length; B, Pseudopimelodus villosus butcheri, new subspecies: Holotype

(U.S.N.M. No. 121270), 107 mm.; C, Pimelodus grosskopfii navarroi, new subspecies:

Holotype (U.S.N.M. No. 121174), 2,^2 mm.; D, Pimelodellalinami, new species: Holotype

(U.S.N.M. No. 121132), 75.2 mm. Retouched photographs.
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\

A, Pimelodella chagresi odynea, new subspecies: Holotype (U.S.N.M. No. 121133), 89 mm.
In standard length; B, Megalonema platycephalum psammium, new subspecies: Holot\pe

(U.S.N.M. No. 121175), 133.5 mm.; C, Cetopsorhamdia skermani, new species: Holotype

(U.S.N.M. No. 121216), 30.7 mm.; D, C. picklei, new species: Holotype (U.S.N.M. No.

121217), 8<S mm. Retouched photographs.
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teeth broad with lateral end rounded; no teeth on vomer or palatines;

snout projecting beyond lower lip the width of the upper lip; maxil-

lary barbels reaching to anal fin or to caudal peduncle; outer mental
barbels reaching almost to insertion of the pelvics and inner mental
barbels extending a little past insertion of pectorals; the bases oi the

outer mental barbels are a little behind those of the anterior mental
barbels; pectoral spine with numerous sharp-pointed retrorse teeth

along its posterior margin and tiny numerous antrorse teeth along the

basal half of the anterior margin of the pectoral spine in the half-grown,

but in those specimens 200 mm. in standard length the front of the

spine is rough only; posterior margin of dorsal spine with numerous
retrorse teeth, anterior margin without teeth; length of gill rakers about

^1 eye; posterior margin of dorsal fin a little concave; rear margin of

adipose truncate to a trifle concave; posterior margin of anal concave,

usually the first branched ray longest; first branched ray of pectoral

longest, the rear margin of this fin a little concave; caudal deeply

forked, usually the upper lobe is longest; in the almost perfectly pre-

served specimens the head is profusely supplied with very minute
papillae; head is depressed forward, but the supraoccipital process has a

rounded keel; caudal peduncle a little compressed; total length of adi-

pose fin less than length of snout and eye; dorsal spine 1% in distance

from snout to dorsal origin; adipose fin shorter than distance from
rear base of dorsal to adipose origin; pectoral spine not quite reaching

to pelvic insertion, and dorsal spme not reaching adipose origin; gill

membranes extend far forward, free from the istlmius.

Color.—Color pattern variable but always with black spots or

blotches more or less separated by pale streaks along sides. The liolo-

type has the profusely spotted color phase, in which the spots are round
to elongate and more or less joined, giving a mottled pattern but with

a very distinct pale streak along the lateral line; predorsal plate with
black sides, this black color extending a short distance down on the

skin below the plate; adipose fin faintly spotted, but often plain grayish,

with its basal half a little yellowish; dorsal fin pigmented but usually

with hyaline areas on the membranes a third of the way out, followed

behind and below by intensification of the black pigment. Another
color phase, probably the commonest, consists of a wide pale streak

along the lateral line above and below, which is a row more or less of

black blotches or an irregularly blackish band; below this blackish

broken band another wide pale streak and then a series of blackish

pigment areas occurs; sometimes the black blotches or black streak

above the pale lateral band is set off by a pale streak from the blackish

blotches on upper part of the back; dorsal surface of head usually not
spotted, but sometimes blackish color bars more or less meet at middle

533749—43 3
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base of supraoccipital process; belly usually silvery, but occasionally

a few diffuse spots occur anteriorly; peritoneum pale.

Named coprophagus in reference to its feeding habits.

Remarks.—This new subspecies is so distinct from P. clarias clarias

of the Magdalena River system that it might have been best to give it

the rank of a full species. The relationships of P. clarias clarias and

other populations close to clarias ranging southward from the Mara-

caibo Basin need careful study, for they appear to differ somewhat

from the Magdalena form, that in the Maracaibo Basin, and also

P. clarias punctatus from Panama. P. clarias clarias has a plain color-

ation without spots or streaks, P. clarias punctatvs is spotted when

young but plain in color when older, while P. clarias coprophagus is

profusely spotted with pale streaks at all sizes and ages. This new

subspecies differs from all other species with a similar color pattern

in its very short and high adipose fin, the height usually continued

about 2.5 times in its total length. In the key other differences are

given that aid in its separation from species reported in Colombia or

Venezuela.

In Lago Maracaibo P. clarias coprophagus is one of the commonest

species and is taken some distance up the rivers. Around the docks

in the oilfields and along the waterfront at Maracaibo it is a scavenger,

eating any refuse that it can get. Off Lagunillas in Lago Maracaibo

I saw it swimming in large schools at the sui-face just under the film

of oil that covers the water in that part of the lake. Often it sweeps

its long blackish maxillary barbels forward and backward under this

oil film, and on a few occasions I have seen individuals swallow large

globules of thick petroleum more or less settling in the water. Because

of its feeding habits around the oilfields it is thorouglily despised.

PIMELODUS CLARIAS CLARIAS (Bloch)

Silvrus clarias Block, Naturgescliichtc der auslandischen Fisclio. pi. 35, figs. 1-2,

1785 [=S. clarias Linnaeus in part; not S. clarias Hasselquist, which is

Synodontis clarias from the Nile (ref. copied)].

Pimelodus clarias (Bloch) Steindacrner, Denkschr. Akad. Wiss. Wien, vol. 39,

p. 15, 1878 (Magdalena River) (I have selected this locality as representing

the type locality on which to base comparison); vol. 41, p. 158, 1879

(Ciudad Bolivar; Rio Mamoni at Chepo).

Pimelodus maculatus Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 470 (Cala-

bozo, Venezuela).

—

Pelleorin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158,

1899 (Apure River, Venezuela).

IPseudariodes pantherinus Lvtkes, Vid. Mcdd. Naturh. Foren. Kj0benhavn, pts.

12-16, p. 192, 1874 (Caracas, Venezuela). (One of Liitken's specimens,

probably a cotype, is in the United States National Museum, No. 44970,

and it greatly resembles my specimens of Pimelodus clarias coprophagus from

the Maracaibo Basin except in certain color characteristics. Liitken's types

of pantherinus need careful comparison with the Maracaibo form. Perhaps

they were not taken at Caracas.)
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PIMELODUS GROSSKOPFII NAVARROI, new subspecies

Plate 1, C

Holotype.—U.S.N.M. No. 121174, a specimen, 252 mm. in standard

length, taken in the Rio Palmar at the bridge 70 km. southwest of

Maracaibo by Leonard P. Schultz, March 6, 1942.

Paratypes.—V.S.'NM. No. 121172, 17 specimens, 61 to 191 mm.,
collected by Leonard P. Schultz in the Rio Socuy 3 km. above mouth,
north of Maracaibo, February 24, 1942; U.S.N.M. No. 121173, 4
specimens, 76 to 147 mm., collected by Leonard P. Schultz in the Rio
Negro below mouth of Rio Yasa, March 2, 1942; U.S.N.JVL No.

Table 3.

—

Measurements (in hundredths of the standard length) for species of
Pimelodus

Character

Standard length (in mm.).

Head to end of supraoccipital process

Head to end of operculum. -..

Width of head at base of pelvics

Greatest depth of body.. --

Length of snout - -

Diameter of eye

Distance from eye to posterior nostril..

Distance between anterior and posterior

nostrils -

Width of fleshy interorbital space

Postorbital length of head -.

Total length of adipose fin

Height of adipose fin

Least depth of caudal peduncle -

Length of caudal peduncle.

Length of dorsal spine...

Length of pectoral spine

Length of longest ray of pelvics

Length of longest ray of anal

Length of upper caudal lobe

Length of lower caudal lobe...

Length of shortest middle caudal rays..

Distance from snout to dorsal origin

Distance from snout to anal origin

Distance from snout to adipose origin

Distance from snout to pelvic insertion

Distance from snout to pectoral insertion

Distance from snout to anus...

Anus to anal origin..

Length of maxillary barbel.

Length of outer mental barbel

Length of inner mental barbel

Width of base of supraoccipital process

Length of supraoccipital process.

clariaa clarias

U.S.N.M. No.
11G456, Mag-
dalena system

clarias coprophagus

103

34.4

28.6

16.7

20.9

11.6

6.80

5.24

3.49

9.80

10.0

18.9

6.80

9.22

19.4

21.8

19.7

17.3

16.9

33.5

29.6

9.22

38.4

69.9

68.9

48.0

26.2

53.0

17.5

109

44.6

24.7

6.31

10.6

103.7

35.0

28.2

17.5

20.8

12.0

5.98

5.30

3.57

9.84

11.6

20.7

6.75

8.97

19.8

22.3

19.9

16.6

17.0

35.2

30.0

9.16

39.2

69.1

67.2

47.6

25.8

54.2

15.6

93.6

36.2

23.1

6.27

10.1

Rio
Socuy,
para-
type

122.0^

36. o'

29.3

18.8

22.3

12.7

6.20

6.69

3.75

10.3

11.3

17.9

6.60

9.46

20.1

25.7

23.7

18.3

17.5

37.2

34.0

9.14

41.9

72.7

69.1

50.4

25.8

56.8

15.9

89.5

37.5

24.1

7.01

10.6

Rio
Apon,
para-
type

121.0

36.7

29.5

38.0

21.8

12.5

6.25

6.25

3.78

10.4

12.2

16.9

6.08

8.64

17.1

28.0

24.5

17.0

16.0

35.6

30.4

8.64

42.0

70.7

70.5

49.8

25.2

56.1

14.6

92.6

45.2

26.7

6.99

11.2

Rfo
Agua
Cali-

ente,
holo-

type

163

36.3

29.5

19.5

24.2

13.1

5.52

6.75

3.50

10.7

11.4

15.6

5.21

9.32

16.6

27.0

23.3

18.1

17.8

34.4

31.4

8.96

41.5

72.1

72.0

61.8

26.4

67.0

14.5

84.7

44.8

27.6

7.05

11.3

grosskopfii navar*
TOi

Rio
Pal-
mar,
holo-
type

252

31.0

24.8

18.8

19.4

11.5

4.09

6.00

2.90

9.13

9.72

22.5

5.76

8.02

18.7

22.2

18.8

14.8

14.3

22.2

22.4

6.75

35.6

72.0

64.8

46.6

22.9

56.4

16.5

78.2

41.7

22.2

6.35

9.84

Rfo
Socuy,
para-
type

150. 5

33.3

26.8

18.5

19.9

12.3

4.98

5.38

3.39

8.30

10.6

22.2

6.04

8.63

18.7

26.0

20.6

17.3

15.9

33.3

8.63

39.2

71.7

65.5

48.1

2.3.7

55.2

14.7

100.0

35.9

21.6

6.17

10.7
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101614, a 173-inin. specimen collected by Niceforo Maria in the Rio

Pamplonita, near Ciicuta, Colombia (Catatumbo system).

Description.—Measurements of the holotype and one paratype were

carefully made, and the data, expressed in hundredths of the standard

length, are recorded in table 3.

The following counts were made: Doi-sal rays I, 6; I, 6; anal v, 8;

V, 8; pectoral I, 10 and I, 11; pelvic i, 5; i, 5; caudal with branched

rays — ; 15. Additional counts are recorded in table 2.

Upper surface of head depressed; the supraoccipital process elevated

along the midline and touching the predorsal plate; eye with a free

margin; premaxillary band of teeth broad with rounded corners later-

ally; no teeth on vomer or palatines; snout projecting beyond lower

jaw a distance a little greater than width of lower lip ; maxillary barbel

extends anj^where from rear of anal fin base to middle of length of

caudal fin; outer mental barbel reaching a little beyond the base of

pelvics and inner mental barbel to middle of pectorals; bases of outer

mental barbels a trifle behind base of inner mental barbels; anterior

edge of pectoral and dorsal spmes smooth or nearly so
;
posterior sides

of pectoral spine strongly toothed, that of dorsal weakly serrated or

only rough with age; giU rakers K diameter of eye; rear margins of

dorsal, anal, pectoral, and pelvic fins a little concave; caudal fin deeply

forked; minute papillae on head; body compressed posteriorly; total

length of adipose fin a little shorter than length of head and longer

than distance from base of dorsal to adipose origm by the depth of

the caudal peduncle; dorsal spine l%in distance from tip of snout to

dorsal origin, pectoral spine reaching three-fourths the way to pelvic

insertion; dorsal spine not quite reaching adipose origin; upper

caudal lobe a little longer than lower lobe.

Co^or.—Black spots occur everywhere on upper surface, even on

top of the head and adipose and dorsal fins in the type; pau-ed fins

and anal with their bases yellowish; underside of body whitish; caudal

fin plain; peritoneum pale. In specimens up to 190 mm. the color

pattern consists of black spots more or less separated by pale streaks,

one extending from predorsal plate obliquely downward to lateral

line, thence to caudal fin base, and one along middle of upper sides;

often the top of head and all fins are plain in color, and in the smallest

specimens before me the black spots disappear or fade out posteriorly.

Named navarroi in honor of Rafael Navarro, of Maracaibo, who

acted as my assistant in collecting many of the fishes herein reported

upon from the Maracaibo Basin.

Remarks.—This new subspecies, grosskopjii navarroi, may be separ-

ated from grosskopjii grosskopjii of the Magdalena system by the shorter

adipose fin. Other differences are indicated in the key and in the

tables.
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Genus PIMELODELLA Eigenmann and Eigenmann

Pimelodella Eigenmann and Eigenmann, Proc. California Acad. Sci., ser. 2,

vol. 1, p. 131, 1888. (Type, Pimelodus cristatus Miiller and Troschel.)

It is with considerable regret that I must add new names to this

already complicated group of species, but since it has been impossible

to obtain the loan of needed comparative material, I have felt it

necessary to describe the Maracaibo forms as new and hope their

relationships can be worked out more correctly when the genus is

again carefully revised.

Brachyrhamdla imitator Myers, Bull. Alus. Comp. Zool., vol. 68,

No. 3, pp. 123-124, 1927, a new genus and species, described without

a figure, based on a single specimen 50 mm. in length, is not dis-

tinguishable from Pimelodella in the published account, and Dr.

Chapman, of the California Academy of Sciences, informs me that

the type cannot be found. I therefore quote the description:

"Brachtehamdia, gen. nov.

"jSpaxi's, short, and Rhamdia, a genus of Pimelodidae.

"Genotype.

—

Brachyrhamdia imitator Myers.
"Pimelodinae. Allied to Pimelodella.

"Body rather compact; somewhat compressed and deep. Occipital process

forming a bridge with the dorsal plate. Dorsal and pectoral spines pungent
those of the latter with thorns along the basal half of the posterior edge. Humeral,
process spine-like. Fontanel not continued behind eyes, without a bridge. Eyes
with free orbital rims. Barbels normal. Caudal deeply forked. Head entirely

covered with skin.

"Brachtrhamdia imitator, sp. nov.

"Head Z]i in body-length. Depth Zy>. Eye 3J4 in head, circular. Dorsal I, 6.

Anal 9.

"Body in general shape like Corydoras, the head deep and the skull arched.

MaxiUary barbel lying in a groove below eye, long, reaching tip of anal rays.

Outer mental barbel nearly reaching tip of pectoral spine. Inner mental barbel

shorter. Premaxillary teeth in a band, without backward projecting angles.

Pectoral spines very sUghtly longer than dorsal spine, the latter smooth, the
former with eight strong thorns along the basal half of the posterior margin.
Dorsal origin V/^ times as far from caudal base as from snout-tip. Pelvics inserted

on vertical of next to last dorsal ray. Adipose fin high, the length of its base
slightly less than length of dorsal spine.

"Dull brownish yellow, Hght on belly. Posterior sides finely mottled. A black
masque-like zone from occiput down over eyes and across cheek. Another wide
black zone from dorsal origin to humeral process, this running up and involving
the spine and first raj- of dorsal.

"Type.— 17,695 I.U. 50 mm. Venezuela: Caiio de Quiribana, near Caicara.
May, 1925. Carl Ternetz.

"Taken with, and very similar in color and form to Corydoras melanistius

Regan."

Unfortunately not enough information is given for B. imitator

Myers to enable me to include it in the keys prepared for this report.
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KEY TO THE SPECIES OF PIMELODELLA REPORTED FROM VENEZUELA

la. Upper caudal lobe shorter than lower; length of adipose fin 2.8 in standard

length; eye 1.2 in distance from rear base of dorsal to origin of adipose fin;

eye 1.25 in interorbital; maxillary barbel extending to end of adipose fin;

outer mental barbel nearly to pelvics; inner mental barbel just beyond
insertion of i)elvics; first ray of dorsal not quite so long as head; a dark

stripe from snout to caudal fin base; dorsal fin hyaline at base, dusky

distally (Rio Tapa Tapa) Pimelodella tapatapae Eigenmann
16. Upper caudal lobe longer than the lower.

2a. First ray of dorsal fin prolonged into a filament about twice as long as

other rays of dorsal and one-third longer than head; head contained in

upper caudal lobe 1% times; length of adipose fin 3.2 in standard length;

maxillary barbel reaching to tips of pelvics; outer mental barbel reaching

to middle of length of pectorals; inner mental barbels reaching to insertion

of pectorals; eye contained 2.8 in distance between base of dorsal and
origin of anal fin; eye 1.3 in interorbital; anus closer to base of caudal

than tip of snout by a distance equal to % of snout; dorsal fin hyaline

in basal third, pale dusky distally; a black stripe from snout to base

of caudal Pimelodella linami, new species

26. First ray of dorsal fin not extending beyond other rays of that fin, and

about same length as head.

3o. Maxillary barbel extending to base of caudal fin or farther; upper lobe

of caudal fin 2.5 in standard length; length of adipose fin less than

3 times in length Pimelodella gracilis (Cuvier and Valenciennes)

36. Maxillary barbel not extending beyond tip of anal fin.

4a. Basal portion of dorsal fin hyaline, with middle part blackish, fading

distally; length of adipose fin contained 3 to 3.25 in standard length.

Pimelodella metae Eigenmann
46. Dorsal fin with dark pigment just in front of each ray on interradial

membrane, anterior half of this membrane hyaline; length of adipose

fin contained 2.8 to 3.2 times in standard length.

5a. Maxillary barbels reaching anywhere from middle of anal base to a

trifle beyond tips of anal fin; outer mental barbel extending to

opposite tips of pectorals, and inner a httle past base of pectorals;

dorsal and pectoral spines almost equal in length, rarely is pectoral

longer Pimelodella chagresi odynea, new subspecies

5b. Maxillary barbels reaching almost to anal origin, sometimes only to

tips of pelvics; outer mental barbels extending almost to middle

of length of pectorals, and inner mental barbels reaching only

two-thirds way to base of pelvics; pectoral spine a little longer

than dorsal spine, rarely equal.

Pimelodella chagresi chagresi (Steindachner)

PIMELODELLA TAPATAPAE Eigenmann

Pimelodella tapatapae Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 5,

1920 (mouth of Rfo Tapa Tapa, Valencia Basin).

PIMELODELLA LINAMI. new specie*

Plate 1, D

Holotype.—U.S.NM. No. 121132, the only known specimen, 75.2

mm. in standard length, collected by Leonard P. Schultz, March 31,

1942, in the Rio Torbes, 1 km. above Tariba, Venezuela, Orinoco

system.
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Description:—Body naked; two pairs of mental barbels, the outer

reaching to middle of length of pectorals, the inner barely to the

insertion of the pectorals; one pair of maxillary barbels that reach

almost to anal origin; nostrils widely separated, the anterior pair

tubular; mouth subterminal, the snout projecting a little beyond

lower lip; gill membranes extending far forward, free from the isthmus

except where they join it; supraoccipital process extending backward

a distance equal to postorbital length of head almost reaching the

predorsal plate but not joining it; orbital rim free from the eye; pec-

toral spine with 9 or 10 teeth on posterior side, the distal third with-

out teeth; anterior side of pectoral spine with a few low serrations on

distal third; anus closer to base of caudal than tip of snout by a dis-

tance equal to diameter of eye; first ray (spine) of dorsal elongated

with a filamentous tip, the soft portion of ray extending twice the

length of the spine beyond tip of the spine; upper lobe of the caudal

fin elongate, 2^ in standard length and almost twice length of head;

a wide band of villiform teeth on premaxillaries and at front of den-

taries; no teeth on palatines or vomer; adipose fin about 3 in the

standard length; eye 1.8 in snout, 1.2 in interorbital, and 4.4 in head;

head 4.2 in standard length; depth 5% in length.

Detailed measurements of the holotype are presented in table 4.

Dorsal rays I, 6; anal v, 8; pectoral I, 9; pelvics i, 5; caudal with

15 branched T&ys.

Color.—Grayish above, with a black lateral streak from snout to

base of caudal peduncle; back a little more heavily pigmented than

upper sides.

Remarks.—This new species differs from all other species of Pimelo-

della except P. griffini Eigenmann in having the first ray of the dorsal

fin filamentous and extending beyond the spine and all branched rays.

The adipose fin of griffini is less developed, its total length contained

3.5 to 4.5 times in the standard length instead of but 3 times in linami;

also the barbels are longer in linami than in griffini, the maxillary

reaching almost to anal orighi, the outer mental to middle of pectorals

and inner mental almost to insertion of pectorals instead of the max-

illary barbel to middle of pelvics, the outer mental barbel a' little

beyond base of pectorals and the inner mental not to insertion of

pectorals in griffini.

Named linami in honor of Henry E. Linam, of Caracas, general

manager of the Standard Oil Co. of Venezuela, who extended the

formal invitation for me to stay at their camps and study the fishes

of the Maracaibo Basin.

PIMELODELLA GRACILIS (Cnvier and Valenciennes)

Ptntelodus gracilis Ctjvier and Valenciennes, Histoire naturelle des poissons,

vol. 15, p. 181, 1840 (Buenos Ayres, Parandat Corrientes).
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Pimelodella gracilis Eigenmann, Mem. Carnegie Mus., vol. 7, No. 4, p. 238,

1917 (La Plata Basin; Uruguay Basin; ? Amazon; ? Orinoco).

—

Eigenmann

and Allen, Fishes of western South America, p. 102, 1942 (Orinoco).

Pimelodus (Pseudorhamdia) gracilis Steindachnkr, Denksclir. Akad. Wiss.

Wien, vol. 41, p. 157, 1879 (Ciudad Bolivar).

Table 4.

—

Measurements (in hundredths of the standard length) for species of

Pimelodella

Characters

Standard length (in mm.)
Length of head to tip of supraoccipital

Length of head to end of operculum

Greatest depth at origin of dorsal

Width of head at base of pectorals

Length of snout. - -

Diameter of eye..

Least width of fleshy interorbital space

Postorbital length of head

Length of maxillary barbel.

Length of inner mental barbel -

Length of outer mental barbel --

Total length of adipose fin -

Greatest height of adipose fin

Least depth of caudal peduncle

Length of caudal peduncle

Distance between anterior and posterior nos-

trils

Distance from eye to posterior nostril

Distance from snout to origin of dorsal

Distance from snout to origin of anal. -

Distance from snout to insertion of pelvics . .

.

Distance from snout to insertion of pectorals.

Distance from snout to center of anus.

Anus to anal origin

Length of longest ray of anal fin...

Length of first ray of dorsal fin

Length of longest ray of upper caudal lobe. ..

Length of longest ray of pelvic fin

Length of longest ray of lower caudal lobe

—

Length of dorsal spine

Length of pectoral spine

linami
(holo-

type)

75.2

28.2

24.1

18.0

16.0

9.84

5.58

6.7)

10.0

62.5

14.0

25.9

31.0

4.65

10.0

20.6

3.99

3.19

32.7

69.2

47.5

24.1

54.0

15.6

12.6

38.7

39.9

13.7

26.6

14.0

14.5

chagresi chagresi

Rio Chama
system

28.0

23.2

18.7

17.4

10.0

4.8)

6.90

10.1

65.0

14.6

25.6

32.4

5.60

8.45

19.6

2.91

3.69

33.3

69.2

45.8

20.4

52.0

15.5

11.8

18.2

31.1

15.0

22.1

13.1

15.0

83.1

28.9

24.4

19.3

18.1

10.8

4.45

7.22

10.6

61.4

15.6

25.9

30.8

4.9

8.19

20.

3.73

3.73

34.4

67.6

44.6

21.2

51.8

16.5

13.2

19.1

28.9

13.8

20.1

13.2

14.4

U.S.N.M.
No. 78256
Upper

Trinida'l,

Panama

86.0

30.5

25.0

17.6

17.4

9.81

6.16

5.93

10.0

61.6

10.5

21.5

31.1

5.23

8.14

19.5

3.72

3.49

35.5

67.1

47.2

23.3

54.2

12.8

12.0

21.5

29.8

13.4

23.3

15.3

17.1

102.5

29.7

23.9

18.5

chagresi odynea

Rto
T&-
chira
(para-

type)

Rio Motatin
system

9.2'

5.56

5.95

9.37

63.4

14.1

23.9

33.2

4.68

8.30

21.0

3.61

3.61

33.7

66.9

47.1

22.5

54.6

13.7

12.5

19.5

28.3

14.8

23.9

16.1

18.1

75.3

28.7

22.6

19.9

17.4

9.56

5.71

5

8.76

81.6

14.6

26.5

32.5

5.18

8.63

22.4

3.32

3.32

33.3

65.0

46.6

21.4

51.3

12.6

12.6

20.0

35.8

14.5

25.4

13.9

15.1

Para-
type

Para-
type

92

28.4

23.9

18.6

18.5

10.1

4.90

7.06

10.0

75.0

17.9

28.9

32.1

6.20

8.80

21.7

3.80

3.80

32.6

66.5

46.2

21.7

52.6

13.6

12.5

19.6

14.1

23.8

14.1

14.9

82.5

28.3

22.0

17.7

16.4

8.60

5.58

6.54

9.45

93.3

20.0

32.7

31.5

6.54

7.8)

21.3

3.15

3.27

32.7

67.8

44.8

21.3

50.5

16.6

13.3

20.0

36.4

16.4

26.0

20.0

19.4

IIolo-

type

89

28.2

22.4

17.0

16.4

9.10

5.06

6.86

8.76

96.5

16.2

36.0

34.8

4.94

7.7.1

20.9

3.37

3.48

33.2

68.fi

44.4

19.8

52.7

15.8

12.6

21.7

33.2

14.7

23.8

15.5

15.8

PIMELODELLA METAE Eigenmann

Pimelodella metae Eigenmann, Mem. Carnegie Mus., vol. 7, No. 4, p. 244, pi.

31, fig. 2, 1917 (Quebrada Cramalote and PJo Negro, near Villavicencia;

Barrigona, Rfo Meta; all Colombia); Indiana Univ. Studies, vol. 7, No. 44,

p. 5, 1920 (Maracay, Rfo Bue, and Rio Castano, all Valencia Basin, Vene-

zuela).

—

Pearse, Univ. Wisconsin Studies, No. 1, p. 22, 1920 (mouth Rfo

Bue).—Eigenmann, Mem. Carnegie Mus., vol. 9, No. 1, p. 222, 1922 (Lake

Valencia Basin).

IPimelodeUa buckleyi Ribeiro, Rev. Mus. Paulista, vol. 10, p. 731, 1918 (Rfo

Cabriale, Venezuela).
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PIMELODELLA CHAGRESI ODYNEA, new subspecies

Plate 2, A

Holotype.—U.S.N.M. No. 121133, a specimen, 89 mm. in stand-

ard length, collected by Leonard P. Schultz, March 17 and 20, 1942,

m the Rio San Juan at the bridge south of Mene Grande, Motatdn
system, Maracaibo Basin.

Paratypes.—V.S.'NM. No. 121141, 26 specimens, 49 to 92 mm.,
collected along with the holotype and bearing the same data. Other
paratypes as follows (collected by L. P. Schultz unless otherwise

indicated):

U.S.N.M. No. 121140, Hio Motattln, 4 km. .nbove Afotatan, March 25, 1942,

8S specimens, 29 to 90 mm. (several females have their abdomens enlarged with
eggs).

U.S.N.M. No. 121134, Rio Motatdn at bridge 22 km. north of Motatdn,
:March 17, 1942, 50 specimens, 44 to 80 mm.
U.S.N.M. No. 121136, Rio Motatdn, 8 km. below MotatAn, IMarcli 24, 1942,

103 specimens, 23.5 to 71 mm.
U.S.N.M. No. 121143, Rfo Jimelles, 12 km. east of Motat^n, Motatdn system,

March 24, 1942, 8 specimens, 26.5 to 57.5 mm.
U.S.N.M. No. 121137, Rfo San Pedro at bridge, Motatdn system, March 20,

1942, 3 specimens, 70 to 77 mm.
U.S.N.M. No. 121138, Rio Machango, at bridge south of Lagunillas, Mara-

caibo Basin, March 16, 1942, 3 specimens, 51 to 80.5 mm.
U.S.N.M. No. 121144, Rfo Machango, 20 km. above the bridge .south of

Lagunillas, March 21, 1942, 3 specimens, 26.5 to 77.5 mm.
U.S.N.M. 121142, Rio Socuy, 3 km. above its mouth, Maracaibo Basin, Feb-

ruary 24, 1942, 18 specimens, 33.5 to 90 mm.
U.S.N.M. No. 82618, Sierra de Perija, obtained by Theodoor de Booy, moun-

tains north of Maracaibo, 1 specimen, 42.5 mm.
U.S.N.M. No. 121135, Rio Apon, about 35 km. south of Rosario, Maracaibo

Basin, February 26, 1942, 2 specimens, 52 and 61 mm.
U.S.N.M. No. 121213, Rfo Negro below mouth of Rfo Yasa, Maracaibo Basin,

March 2, 1942, 22 specimens, 30.5 to 69.5 mm.
U.S.N.M. No. 101610, Rio Pamplonita, near Cucuta, Santander del Norte,

Catatumbo system, Maracaibo Basin, Colombia, collected by Niceforo Maria,
1 specimen, 84.5 mm.
U.S.N.M. No. 121252, Cucuta, Colombia, coll-ctt d by Niceforo Marfa, 1

specimen, 100 mm.
U.S.N.M. No. 121139, Rfo Tdchira, 7 km. north of San Antonio, Catatumbo

system, April 1, 1942, 1 specimen, 75.3 mm.

Description.—^Body naked, gill membranes extending far foi-ward

on isthmus; two pairs of nostrils, widely separated, the anterior pair

tubular; a wide band of villiform teeth on prema.xillaries and a nar-

rower band on dentarics; posterior edge of pectoral spine with 9 to

12 teeth, the distal third smooth; the distal third of the anterior edge
of pectoral spine with shallow serrations; maxillary pair of barbels

reaching to caudal peduncle, sometimes only to end of anal fin; outer
mental barbel reaching to opposite tips of pectorals, and inner mental
barbel reaching a little past base of pectorals; eye 1.8 or 1.9 in snout.
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and 1.1 to 1.3 in interorbital
;
pectoral and dorsal spines almost equal

in length; supraoccipital process about as long as the snout; adipose

fin elongate, its total length contained from 2.8 to 3.2 in the standard

length, and origin of adipose 2% eye diameters behind base of dorsal

fin; head about 4% in the standard length and depth 5 to 6 times; anus

almost equidistant from tip of snout and base of caudal fin; first dor-

sal ray not longer than branched rays of that fin ; intestine with a few

convolutions.

Detailed measurements were made on the holotype and a few para-

types, and these data are recorded in table 4.

Color.—Grayish, with a black lateral streak from snout to base of

caudal fin, fading on middle rays of that fin; a blackish streak along

each side of dorsal fin extending to head; dorsal fin with pigment in

front of each ray on interradial membrane, the anterior two-thirds

of membrane hyaline; anterior tubular nostril blackish; peritoneum

silvery.

Fin-ray counts are recorded in table 5, but the holotype has the

following: Dorsal I, 6; anal v, 8; pectoral I, 8-1, 8; pelvic i, 5;

branched rays in caudal fin 15.

Remarks.—This new subspecies differs from P. chagresi chagresi

(Steindachner) by having longer barbels, as indicated in the key.

Named odynea in reference to the severe pain caused by these little

catfishes when my fingers were pricked by their pectoral spines.

PIMELODELLA CHAGRESI CHAGRESI (Steindachner)

Pimelodus (Pseudorhamdia) chagresi Steindachner, Sitzb. Akad. Wiss. Wien,

vol. 74, p. 34, 1S76 (Rio Chagres and its tributary, near Obispo).

U.S.N. M. No. 121130, 14 specimens, 26 to 83 mm., collected by Leonard P.

Schultz in the Rio Gonzdles at La Gonzdles, Rio Chama system, Maracaibo Basin,

Estado de Mdrida, March 29, 1942.

U.S.N. M. No. 121131, 32 specimens, 48 to 82 mm., collected by Leonard P.

Schultz in the Rfo Chama at Estanques, Estado de M6rida, April 3, 1942.

Table 5.

—

Fin-ray counts for certain species of Pimelodella from the Maracaibo

Basin, Venezuela

Species
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PINIRAMPUS PIRINAMPU (Agassiz)

Pimelodus pirinampu Agassiz, in Spix, Selecta genera et species pisciura . . .

Brasiliam . . ., P- 20, pi. 8, 1829 (ref. copied).

Pirinampus pirinampus Eigenmann and Eigenmann, Occ. Pap. California Acad.
Sci., vol. 1, p. 104, 1890 (Venezuela).

—

Ribeiro, Arch. Mus. Nac. Rio de
Janeiro, vol. 16, No. 4, p. 304, 1911 (Venezuela).

? Pimelodxis barbancho Humboldt, Recueil d'observations de zoologie . . ., vol.

2, p. 172, 1811 (Venezuela). (Ref. copied.)

Genus MEGALONEMA Eigenmann

Megalonerna Eigenmann, Rep. Princeton Univ. Exped. Patagonia, vol. 3, p. 383^

1910 (jiomen nudum); Mem. Carnegie Mus., vol. 5, p. 150, fig. 31, pi. 10,

fig. 2, 1912. (Type, Megalonema platycephalum Eigenmann.)

Since Megalonema punctatum Meek and Hildebrand and M. rohuslum

Meek and Hildebrand have been referred to Pimelodus clarias punc-
tatus by tbese authors, there remain three other species in the genus:

Megalonema platycephalum Eigenmann, M. xanthum Eigenmann, and
M. rhabdostigma Fowler (Proc. Acad. Nat. Sci. Philadelphia, 1914,

p. 256, fig. 10, from Rupununi River).

Although I have not seen the type of the last-named species,

Fowler's figure 10 of rhabdostigma does not appear to belong to the

genus Megalonema for the following reasons: (1) He says ''eyelids

free without adipose development," while the true members of this

genus have free ej'-elids and the eyes have adipose eyelids strongly

developed dorsally; (2) dorsal and pectorals with definite spines, but
in Megalonema the first ray is articulated; (3) "occipital process and
articulating predorsal buckler, besides exposure of shoulder-girdle

over pectoral origin"; in Megalonema the supraoccipital process

does not nearly reach the predorsal plate, there is no exposure of

shoulder-girdle over the pectoral base, and there is no backward
extension of the coracoids above or behind base of pectorals; (4)

Fowler says "P, I, 9," while in Megalonema the various species have
I, 12 to I, 14 rays in the pectoral fin; (5) the color pattern, shape, and
all characters described by Fowler cause me to conclude that his Meg-
lonema rhabdostigma should be referred to the genus Pimelodus, and
it no doubt will be proved to be a synonym of Pimelodus ornatus Kner.

KEY TO THE SPECIES OF MEGALONEMA

la. Total length of adipose fin contained about 2J4 times in standard length; first

ray of dorsal fin two-thirds length of adipose fin; anal rays v, 8 to 10, usually

9 or 10 branched rays; pectoral I, 13 or I, 14; gill rakers 4 or 5+14 or 15;

depth 4^ to 5; first dorsal ray reaches ){ along adipose fin; maxillary barbel

reaching to caudal fin base or nearly there.

Megalonema xanthum * Eigenmann

• This species was reported from Qirardot and Apulo, Colombia, Magdalena system, by Eigenmann;
Indiana Univ. Bull., vol. 10, No. 8, pp. 16-17, 1913.
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16. Total length of adipose fin contained about iVz to 5 times in standard length;

first dorsal ray longer than lengt h of adipose fin ; caudal fin base with a pair

of hidden or embedded dark spots, persistent at all sizes.

2a. Lower lobe of caudal fin with a darkish oblong blotch, below which ventral

margin of caudal fin is distinctly pale or whitish; upper sides and back

a])0ve the lateral line grayish or brownish, below which the sides are pale,

distinctly set oQ' from darker pigment above, pale sides extending about

an eye diameter above black lateral line; distance from base of dorsal to

origin of adipose fin a little greater than snout and eye; anal rays v, 8

to 10, usually 9 branched rays; pectoral rays I, 13 or I, 14; gill rakers 2

or 3+10 or 11.

Megalonema platycephalum psammium, new subspecies

26. Pigment of lower lobe of caudal fin not restricted to a large blotch set oflf

ventrally by a white ventral margin on lower caudal lobe; pigment on

back and sides extends below lateral line anteriorly and along it posteri-

orly, no pale area above lateral fine; distance from base of dorsal to origin

of adipose equal to snout and eye.

Megalonema platycephalum platycephalum * Eigenmann

MEGALONEMA PLATYCEPHALUM PSAMMIUM, new subspecies

Plate 2, B

Holotype.—U.S.NM. No. 121175, a specimen 133.5 mm. in standard

length, taken by Leonard P. Schultz in the Rio Pahnar at the bridge,

70 km. southwest of Maracaibo, March 6, 1942.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121178,

15 specimens, 74 to 105 mm., taken along with the holotype and

bearing the same data; U.S.N.M. No. 121177, 46 examples, 35 to 152

mm., Rio Socuy, 3 km. above mouth, February 24, 1942; U.S.N.M.

No. 121176, 14 specimens, 64.5 to 102 mm., Rio Apon, about 35 km,

south of Rosario, Maracaibo Basin, February 26, 1942. The specimens

were taken mostly over sandy bottoms.

Description.—The holotype and one paratype were carefully meas-

ured, and data for these, expressed in hundredths of the standard

length, are recorded below, respectively. Standard length (in mm.)

133.5 and 107.

Length of head to end of supraoccipital 28.5 (29.4) ; length of head

to end of gill cover 28.8 (29.0) ;
greatest depth of body at dorsal origm

15.0 (16.1); width of head at base of pectorals 16.2 (16.3); length of

snout 12.7 (13.1); diameter of eye 4.42 (4.86); width of fleshy inter-

orbital space 7.34 (6.73) ; width of bony interorbital space 5.02 (4.67)

;

distance from margin of eye to posterior nostril 5.77 (5.89) ;
distance

from anterior to posterior nostril 4.64 (4.65); postorbital length of

head 12.1 (11.7); total length of adipose fin 22.8 (21.1); height of

adipose 5.62 (6.54) ; least depth of caudal peduncle 8.32 (7.85) ;
length

of caudal peduncle or distance from rear of anal base to midbase of

caudal fin 18.0 (18.2); length of first ray of dorsal 23.2 (24.8); length

4 This species is known from Tumatumari, British Guiana, in the original description by Eigenmann,

Mem. Carnegie Mus., vol. 5, p. 150, fig. 31. pi. 10, fig. 2, 1912.
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of first ray of pectoral 20.4 (19.0) ; length of longest pelvic ray 15.9

(16.7); length of longest anal ray 15.0 (15.1) ; length of longest ray of

upper caudal lobe 30.3 (30.0); length of longest ray of lower caudal

lobe 24.7 (27.1) ; shortest midcaudal ray 9.36 (9.82) ; distance from tip

of snout to dorsal origin 36.7 (36.9); snout to anal origin 72.6 (71.5);

snout to adipose origin 66.1 (66.4); snout to pelvic insertion 47.2

(45.8); snout to pectoral insertion 26.2 (25.8); snout to anus 53.5

(51.4); anus to anal origin 19.6 (19.2) ; length of maxillaty barbel 73.4

(79.4); length of outer mental barbel 29.6 (32.7); length of inner

mental barbel 14.6 (16.8); distance across ends of premaxillary band
of teeth 9.36 (9.35); diameter of bony orbit 5.69 (5.98).

The following counts were made: Dorsal i, 6 (i, 6) ; anal v, 9 (v, 10);

pectoral i, 13 (i, 13); pelvic i, 5 (i, 5); branched rays in caudal fin 15

(15); gill rakers— (3 + 10). In addition the following counts were
made: Anal v, 8 in one fish, v, 9 in nine specimens; pectoral i, 14 in

six examples, and i, 13 in four; gill rakers 2 -\- 10 in one fish, 2 + 11

in another, 3 + 11 in two, and 3 + 10 in five specimens.

Dorsal surface of head depressed anteriorly; ventral contour nearly

straight, the lower surface flattish so that the upper lip is on same
plane as lower jaw, the snout projecting a distance equal to diameter
of eye; supraoccipital process with a narrow base and projecting

backward a distance about equal to eye and not meeting the predorsal

plate; premaxillary band of villiform teeth wide, teeth depressible;

band of villiform teeth at front of dentaries; no teeth on vomer or

palatines; interorbital space slightly concave or flattish; gill rakers

not quite so long as pupil; adipose fin high, its height about 3.8 to

4 in its length; space between base of dorsal and adipose origin a little

greater than length of snout and eye; adipose fin base twice length of

anal fin base; adipose fin contained 4}2 to 4:% in standard length;

posterior margins of dorsal, anal, and pectorals a little concave;
pelvics rounded; caudal fin deeply forked, the upper lobe a little longer

than lower; length of caudal peduncle 1.2 in adipose fin length; frontal

fontanel extends to opposite rear margin of eye, this fontanel bordered
by two small cartilaginous ridges that converge forward and then ex-

pand at front of snout; nasal cavities bordered by a black cartilaginous

rod at sides and anteriorly; occipital fontanel minute; center of eye in

middle of head; first ray of dorsal and of pectoral simple, articulated,

and not spinous, these rays a little longer or equal to the first branched
ray; barbels somewhat flattened anteriorly, the maxillary one in

young reaching to caudal fin but in larger specimens only to end of

adipose fin; outer mental barbels with base farther back than inner

mental barbels, and reaching in young to pelvic insertion but only to

pectoral insertion in those about 150 mm. in standard length; inner
mental barbels reach to or almost to pectoral insertion

;
gill membranes

extend forward and are free from the isthmus.
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Color.—Grayish to light brownish above, white below, the color

abruptly paler about an eye diameter above the blackish lateral line;

two embedded black spots near base of each lobe of the caudal fin;

black spots, more or less embedded, between bases of each ray of

dorsal fin; lower lobe of caudal fm darker, the ventral margin distinctly

pale and contrasting with the blackish pigment; under the eye a dark
band, with the cheek below abruptly white; peritoneum white.

Remarks.—This new subspecies differs from other forms referred to

the genus Megalonema as indicated in the key on page 215. The most
distinct difference is in the color along its side, the pale area extending

«,bove the lateral line, while in platycephalum the darker pigment is

continuous to below the lateral line.

Named psammium in reference to its occurrence over sandy areas

of rivers.

Genus CETOPSORHAMDIA Eigenmann and Fisher

Cetopsorhamdia Eigenmann and Fisher, in Eigenmann, Ann. Carnegie Mua., vol.

10, p. 83, 1916. (Type, Cetopsorhamdia nasus Eigenmann and Fisher.)

Eigenmann described the genus Chasmocranus (genotype: C. longior

Eigenmann) and referred another species, C. brevier, to it. An exam-

ination of a paratype, U.S.N.M. No. 66133, indicates that Chas-

mocranus has a depressed head and backward-projecting angles at the

outer ends of the prem axillary band of teeth, as described by Eigen-

mann. Gosline (Stanford Ichth. Bull., vol. 2, No. 3, p. 88, 1941)

recognizes the genus and refers to it the following species: C.

truncatorostris Borodin, 1927, and C. quadrizonatus Pearson, 1937.

Perhaps these species, along with those referred to the genera Impar-

finis and Pariolius by Gosline {loc. cit.), need careful reexamination, as

certain of these species do not have their heads depressed so much as is

indicated in Gosline's key in contrast to the "head conical" for

Cetopsorhamdia.

The forms described as new below have the outer ends of the pre-

maxillary band of teeth rounded.

KEY TO THE SPECIES OF CETOPSORHAMDIA

la. Total length of adipose fin contained in standard length less than 4 times, and
head in standard length about 4.6 to 4.8 times.

2a. Total length of adipose fin 0.7 times in distance from dorsal origin to adipose

origin and 2.9 in standard length; no pale bars on back or sides, color

plain darkish; distance from pelvic insertion to anal origin 2.1 in snout to

pelvic insertion; length of shortest midcaudal fin rays in total length of

adipose fin 3.1, in longest caudal fin ray 2.2, and 2.5 in distance from

dorsal origin to adipose origin (Magdalena Basin near Honda).

Cetopsorhamdia boquillae Eigenmann *

' Cetopsorhamdia boquillae Eigenmann, Mem. Carnegie Mus., vol. 10, No. 1, p. 37, pi. 1, flg. 3, 1922

(Boquilla).
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26. Total length of adipose fin 0.8 to 0.9 in dorsal origin to adipose origin and

3J4 in standard length. Six pale bars across back and somewhat on sides,

first between upper end of gill openings, second at origin of dorsal, next

rear base of dorsal, fourth origin of adipose, another under middle of

adipose and last across caudal peduncle; these pale bars separated by
blackish; distance from pelvic insertion to anal origin 1.5 in snout to

pelvic insertion; length of shortest midcaudal fin rays in total length of

adipose fin 1.9, in longest caudal fin ray 1.4, and 1.9 in distance from
dorsal origin to adipose origin Cetopsorhamdia rosae (Eigenmann) '

2c. Total length of adipose fin 1.2 in dorsal origin to adipose origin and 3.7 in

standard length; color nearly uniform, with traces of paler bars on back

anteriorly; distance from pelvic insertion to anal origin 1.6 in snout to

pelvic insertion; length of shortest midcaudal fin rays 3 times in total

length of adipose fin, 2.2 in longest caudal fin ray, and 3.4 in distance from

dorsal origin to adipose origin Cetopsorhamdia rairini (Haseman) "*

16. Total length of adipose fin contained more than 4 times in standard length

and about 1.4 to 2.0 times in distance from dorsal origin to adipose origin.

3a. Greatest height of adipose fin contained 2 to 3.8 times in its total length.

4a. Three or four distinct pale bars across back and on sides, first between

upper end of gill openings, second represented as a white .spot at base

of first rays of dorsal connecting with a palish area below, third from

between dorsal and adipose, last across caudal peduncle (only a singje

blackish bar under adipose); greatest depth of adipose 2.2 in its total

length; length of shortest midcaudal fin rays 1.6 in total length of

adipose, 2.5 in longest ray of caudal fin, and 2.3 in distance from dorsal

origin to adipose origin; distance between pelvic insertion and anal

origin 2.1 in snout to pelvic insertion; total length of adipose fin 4.8 in

standard length and 1.4 in distance from dorsal origin to adipose

origin; head 3.6, and width of head across base of pelvics 5, in standard

length; anal origin a very little in advance of adipose origin, almost

under it Cetopsorhamdia shermani, new species

46. Color not as in 4a; no wide pale color bars between dorsals or on caudal

peduncle; color plain blackish posteriorly; anal origin directly under

adipose origin or a very little behind it.

5a. Distance from pelvic insertion to anal origin 1.3 to 2.0 times in snout

to pelvic insertion.

6a. Distance from pelvic insertion to anal origin 1.4 in snout to pelvic

insertion; total length of adipose fin 4.5 or 4.6 in standard length,

and 1.5 in distance from dorsal origin to adipose origin; width of

head across pectoral bases 5}4, head 5.2, depth about 5% in

standard length; height of adipose about 3.7 in its length; length

of shorte.st midcaudal fin rays 2}^ in total length of adipose, 3.1

in dorsal origin to adipose origin and 2.5 in longest (upper lobe)

rays of caudal fin; a dark blotch or bar on back just behind head,

one at origin of dorsal, third at rear base of dorsal, fourth between

base of dorsal and adipose origin, the spaces between these a little

paler but not white bars; caudal fin blackish, not white and sharply

contrasting with blackish caudal base.

Cetopsorhamdia hasemani (Steindachner)

'

8 Chasmocranus rosae Eigenmann, Mem. Carnegie Mus., vol. 9, No. 1, p. 220, pi. 1, fig. 4, 1922 (Rio Negro,

Villavicencio, Colombia). Oosline (op. cit., p. 88) refers this species to Pariolius Cope. I cannot agree that

its head is noticeably depressed.

' ImpoTfinis mirini Haseman, Ann. Carnegie Mus., vol. 7, p. 318, pi. 47, 1911. Qosline (op. cit., p. 88)

refers this species to Cetopsorhamdia also).

» Imparfinis hasemani Steindachner, Denkschr. Akad. Wiss. Wien, vol. 93, p. 59, figs. 1-3, 1917 (Rfo

Surumii at Serra do Mello; Rio Branco at Bern Querer; Rio Tapajos at Santarem),
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6b. Distance from pelvic insertion to anal origin 1.6 to 1.9 times in snout

to pelvic insertion; total length of adipose fin 5.4 to 6^^ times

in standard length and 1.6 to 2.0 in distance from dorsal origin

to adipose origin.

la. Shortest midcaudal fin rays in total length of adipose fin 2, in

dorsal origin to adipose origin about 3.4, and in longest rays of

caudal fin about 3 times; head AV2, depth 5 in standard length;

color plain blackish without pale caudal fin sharply contrasting

with black caudal base; a white spot at origin of dorsal fin.

Cetopsorhamdia insidiosa (Steindachner)

76. Shortest midcaudal fii> ray 1.5 to 1.7 in total length of adipose

fin, 3.0 to 3.2 in dorsal origin to adipose origin, and 2.7 to

2.9 in longest (lower lobe) rays of caudal fin; head 3.8 to 4.0

and width across pectoral bases 5 to 5.5 in standard length;

caudal fin white, sharply contrasting with blackish caudal base;

a narrow pale bar over occiput connecting across upper ends of

gill openings; a white spot at origin of dorsal fin; a short narrow-

white aiea along middorsal line of caudal peduncle just in

front of bases of upper caudal rays; midventral line of caudal

peduncle wliite Cetopsorhamdia picklei, new species

56. Distance from pelvic insertion to anal origin 3 times in snout to

pelvic insertion; length of shortest midcaudal fin rays into longest

rays of lower lobe of caudal fin 3.2 times; head 4 to 4.3 times in

standard length; everywhere darkish in color dorsally; a dark

band at base of caudal and a light band about width of eye extend-

ing between upper margins of gill openings across base of occipital:

a pale spot at dorsal origin.

Cetopsorhamdia nasus Eigenmann and Fis])er*

2b. Greatest height of adipose fin 5 to 7 times in its total length; origin of

adipose fin nearly over middle of anal fin base; anal origin to midbase

of caudal fin contained 1% times in snout to anal origin; total length

of adipose fin 4.2 to 4.3, and head 4, width of head across base of pec-

torals about 5, all in standard length; a pale bar between upper ends

of gill openings across occiput; a wide, somewhat obscure, pale bar

between dorsals and another across caudal peduncle; base of caudal fin

black; sometimes a pale spot on half-grown at origin of adipose fin; no

pale spot at origin of dorsal fin; no black color extending up on basal part

of caudal fin rays; length of shortest midcaudal fin rays, 1.7 in total

length of adipose fin, 2.0 in longest ray of caudal fin, and 2.7 in distance

from d<.>rsal origin to adipose origin.

Cetopsorhamdia Orinoco, new sj)ecies

CETOPSORHAMDIA SHERMANI. new species

Plate 2, C

//o/of2//>c.—U.S.N.M. No. 121216, the only known specimen, 30.7

mm. in standard length, collected by J^eonard P. Sclmltz, Guillenno

Zuloaga, Roger Sherman, and William Phelps, Jr., May 12, 1942, in

the Rio Guarico and tributaries between San Sebastian and San

Casirairo (Orinoco system), Estado de Aragua, Venezuela.

Description.—Detailed measurements are expressed in hundredths

of the standard length:

• Cetopsorhamdia nasus Eigenmann and Fi.»;her, Ann. C\irn(-pie Mas., vol. 10, p. 83, 1916 (Honda).
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Length of head to end of operculum 28.7; width of head across

base of pectorals 19.9; greatest depth of body 19.9; length of snout

12.1; diameter of eye 4.56; distance from eye to rim of posterior nostril

2.28; distance between anterior and posterior nostrils 4.89; width of

interorbital space 9.45; postorbital length of head 14.3; total length

of adipose fin 22.2; greatest height of adipose fin 7.50; least depth of

caudal peduncle 10.4; length of caudal peduncle from base of anal to

midbase of caudal fin 22.2; length of first ray of dorsal fin 27.4; length

of first ray of pectoral 22.8; longest branched ray of pelvic fin 17.9;

longest branched ray of anal fin 18.9; length of longest ray of upper
lobe of caudal fin 32.2; longest ray of lower lobe of caudal fin 31.9;

length of shortest rays of caudal fin 12.7; distance from snout to

dorsal origin 40.0; snout to anal origin 67.1; snout to adipose origin

68.4; snout to pelvic insertion 45.6; snout to pectoral insertion 23.1;

dorsal origin to adipose origin 31.3; anus to anal origin 10.1; length of

maxillary barbel 40.9; length of outer mental barbel 22.8; length of

inner mental barbel 13.4; length of base of anal 13.0.
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shorter, included, so that mouth is subterminal ; teeth vilhform in a
narrow band on premaxillarics and dentaries; no teeth on vomer or

palatines.

Body compressed posteriorly, head depressed anteriorly, profile

rounded; distance from anal origin to midbase of caudal fin Iji in

snout to pelvic insertion; snout to dorsal about 1%, head 8)2, depth 5,

width of head at pectoral base 5, all in standard length; first ray of

dorsal longest, extending past next branched ray, margin of this fin

concave; first branched ray of anal longest, rear margin a little con-

cave; first ray of pectoral a trifle longer than first branched ray, rear

margin truncate; first branched ray of pelvics longest, rear margins

truncate.

Color.—A pale color bar extending from base of pectorals past upper
ends of gill openings across occiput, the blackish opercle extending

into this band, but the thin membranes around operculum white; a

white spot below base of first three dorsal fin rays, but not in front of

fin; base of dorsal and back below dorsal blackish, then a pale hour-

glass-shaped area, with an elongate blackish blotch along lateral line,

then paler below; a wide pale bar between dorsals extending to in

front of anal; another wide pale band across caudal peduncle; base of

caudal fin blackish, sharply contrasting with pale caudal fin; all fins

pale except base of adipose and base of dorsal; anal base with some
black pigment cells; dorsal surface of head blackish; tip of snout white;

mental barbels white; basal half of maxillary barbels pigmented.

Remarks.—This new species differs in color from all other species

referred to the genus Cetopsorhamdia and may be separated from them
by the key on pages 218-220.

Named shermani in honor of Roger Sherman, of the Standard Oil

Co. of Venezuela, who helped me in many ways while 1 was in

Venezuela.

CETOPSORHAMDIA PICKLEI. new species

Plate 2, D

Holotype.—V.S.l^.M. No. 121217, a specimen 88 mm. in standard

length, collected by Leonard P. Schultz, March 25, 1942, in the Rio

Motatan, 4 km. above Alotatan, Maracaibo Basin.

Paratypes (all collected by L. P. Schultz). -U.S.N.M. No. 121218,

37 specimens, 45 to 118 mm., taken along with the holotype and bear-

ing the same data; U.S.N.M. No. 121222, 29 examples, 46 to 96 mm.,
March 24, 1942, from the Rio Jimelles, 12 km. east of Motatan,
Motatan system; U.S.N.M. No. 121220, 7 specimens, 53 to 95.5 mm.,
March 24, 1942, from the Rio Motatan, 8 km. below Motatan;
U.S.N.M. No. 121219, 24 specimens, 37 to 75.5 mm., March 17 and

20, 1942, from the Rio San Juan near bridge south of Mene Grande,

Motatan system; U.S.N.M. No. 121221, 17 examples, 37.5 to 70.5
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mm., February 21, 1942, from the Rio Palmar near Totuma, about

100 km. southwest of Maracaibo.

The largest specimens are females, their abdomens swollen with eggs.

Description.—Based on the holotype and paratypes listed above.

Detailed measurements of the holotype and two paratypes, expressed

in hundredths of the standard length, are recorded below, first for

the holotype, then for the two paratypes in parentheses, respectively.

Standard length (in mm.) 88 (39.7; 118).

Length of the head to end of operculum 25.7 (28.5; 23.7); width

of head across base of pectorals 19.0 (16.9; 18.6); greatest depth 21.7

(16.6; 25.4); snout 10.5 (11.3; 9.58); diameter of eye 4.43 (5.04;

3.98); distance from eye to posterior nostril 2.16 (2.77; 2.20); dis-

tance between anterior and posterior nostrils 4.54 (5.29; 3.90); width

of fleshy interorbital space 6.59 (6.80; 6.02); postorbital length of

head 12.4 (13.8; 11.7); total length of adipose fin 19.3 (16.4; 19.9);

greatest height of adipose fin 6.14 (5.80; 5.59); least depth of caudal

peduncle 13.3 (11.6; 13.7); length of caudal peduncle from rear base

of anal to midbase of caudal fin 21.0 (21.2; 22.4); length of first

(simple) ray of dorsal fin 22.7 (23.2; 21.1); length of first or upper

pectoral ray 17.8 (18.9; 14.7); longest pelvic ray 16.8 (16.9; 15.9);

longest anal ray 18.2 (16.4; 15.3); length of longest ray of upper lobe

of caudal fin 30.1 (33.2; 26.3); length of longest ray of lower lobe

of caudal fin 30.9 (33.2; 27.1) ; length of shortest middle ray of caudal

fin 11.4 (11.3; 11.0); distance from tip of snout to dorsal origin 36.5

(41.6; 36.2); snout to anal origin 70.9 (70.5; 69.5); snout to adipose

origin 70.8 (69.5; 68.3); snout to pelvic insertion 48.8 (47.4; 47.4);

snout to pectoral insertion 24.1 (27.2; 21.7); distance from dorsal

origin to adipose origin 33.5 (27.7; 33.9); anus to anal origin 12.5

(13.8; 12.7); length of maxillary barbel 30.9 (32.2; 25.8); length of

outer mental barbel 15.3 (18.9; 14.5); length of inner mental barbel

8.52 (12.1; 8.48); length of base of anal fin 12.5 (12.3; 13.1).

The following counts were made, respectively; Dorsal rays i, 6

(i, 6; i, 6); anal iv, 8 (iv, 7; iv, 8); pectoral i, 9-i, 9 (i, 9; i, 9); pelvic

i, 5-i, 5 (i, 5; i, 5); branched rays in caudal fin 15 (15; 15).

Head a little depressed; body compressed posteriorly; gill mem-
branes extending far forward, free from the isthmus; teeth villiform

in a band on premaxillaries and on dentary, no posteriorly projecting

toothed areas laterally; margins of eyes not free; a pair of maxillary

barbels, in a groove to under eye, these barbels reaching to opposite

middle of pectorals; two pairs of mental barbels, their bases nearly

in a straight line; the outer mental barbel reaches to pectoral base

and the inner one two-thirds the way to pectoral base; nasal openings

far apart, the posterior nostril near eye and funnel-shaped, the

anterior nostril near front of snout tubular; mouth subterminal,
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the snout projecting; no teeth on vomer or palatines; pelvic insertion

under the fifth branched ray of the dorsal; anal origin under the

adipose origin; the adipose fin is short and high, its height about

2)k to 3 times in its total length, and the latter 5K to 6% times in

the standard length; the first rays of dorsal and pectorals are soft,

not spinous; the first dorsal ray is about as long as the first branched

ray, the rear margin of this fin slightly concave; last simple ray of

anal about as long as first branched ray, rear margin of anal truncate-,,

posterior margins of paired fins rounded; first ray of pectoral four-

fifths as long as first branched ray; pectoral fins reaching two-thirds

the way to the pelvics, the latter three-fourths the way to the anal

origin; anus closer to snout than caudal fin base by length of snout

and eye; lobes of caudal fin equal, this fin deeply forked; a membrane

occurs along margin of shoulder girdle becoming free toward pectoral

base but ending before reaching that far.

Co/or.—General color blackish above, paler below; a white bar or

saddle across occipital, extending down to base of pectorals; a white

spot at origin of dorsal fin but no white spot at origin of adipose;

middorsal line of caudal peduncle with a white oblong spot just in

front of base of upper rays of caudal fin; caudal fin yellowish, sharply

contrasting with its black basal portion; paired fins pale; anal fin

pale witli some dark pigment basally; base of dorsal fin black, pale

distally; anterior base of adipose dark, pale distally; underside of

snout white, blackish dorsally; maxillary barbel pigmented dorsally,

pale ventrally; mental barbels whitish; when alive, this species was

blackish above, tinged with orange-yellowish ventrally, abruptly so

below groove behind base of maxillary barbel; pale saddle across

occipital yellow, as is spot at origui of dorsal; all median fins tinged

with orange-yellow color; posterior margin of caudal fin with a wide,

slightly darkish band; anterior rays of anal orange-yellow as is mid-

ventral area of caudal peduncle; peritoneum dusky laterally.

Remarks.—T\\\^ new species can be separated from all others in

the genus Cetopsorhamdia by the key on page 218. It is most closely

related to nasus, of the Magdalena system, but difters in a more

robust body, depth 4.8 to 5.2 instead of over 6 times in nasus. Eigen-

mann gives i, 11 pectoral rays for nasiis, but picklei has i, 9; the lower

caudal lobe of nasus is much longer than the upper lobe, while in this

new species they are equal; the length of the adipose fin in picklei

equals the space between rear of dorsal and adipose origin, but in

nasus the adipose is contamed 1% times; other difterences occur, and

some are given in the key.

Named jncklei for Chesley B. Pickle, of the Lago Petroleum Cor-

poration, who aided me in the collection of fishes at the southern

end of Lago ]Mflracaibo.
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CETOPSORHAMDIA ORINOCO, new species

Plate 3, A

Holoiype.—U.S.lSi.M. No. 121214, a specimen 53.5 mm. in standard

length, collected by Leonard P. Schultz, March 31, 1942, in the Rio

Torbes, 1 km. above Tariba, Orinoco system, Venezuela.

Paratypes.—IJ.S.'NM. No. 121215, 4 specimens, 32.5 to 51.5 mm.,

taken along with the holotype and bearing the same data.

Description.—Based on the holotype and paratypes listed above.

Detailed measurements of the holotype and a paratype, expressed

in hundredths of the standard length, are recorded below, respectively.

Standard length (in mm.) 53.5 and 33.7.

Length of head to end of operculum 25.4 and 29.1; width of head

across base of pectorals 20.6 and 20.8; greatest depth 14.2 and 14.8;

length of snout 10.7 and 11.6; diameter of eye 3.74 and 3.26; distance

from eye to posterior nostril 2.42 and 2.38; distance between anterior

and posterior nostrUs 3.92 and 3.86; width of interorbital space 6.72

and 8.01; postorbital length of head 12.5 and 15.1; total length of

adipose fin 22.6 and 24.3; height (greatest) of adipose fin 3.92 and

4.75; least depth of caudal peduncle 8.60 and 9.20; length of caudal

peduncle from anal base to midbase of caudal fin 23.6 and 24.0;

length of first ray of dorsal fin 18.5 and 22.6; length of first ray of

pectoral fin 17.9 and 23.1; longest ray of pelvic fin 14.6 and 18.4;

longest branched ray of anal fin 14.6 and 16.3; longest ray of upper

lobe of caudal fin 21.9 and 24.6; longest ray of lower lobe of caudal

fin 24.9 and 27.3; length of shortest midcaudal fin rays 12.3 and

15.7; distance from tip of snout to dorsal origin 37.9 and 40.0; snout

to anal origin 67.3 and 68.0; snout to adipose origin 70.4 and 70.0;

snout to pelvic insertion 44.5 and 45.1; snout to pectoral insertion

23.7 and 26.7; dorsal origin to adipose origin 34.2 and 30.9; anus to

anal origin 14.0 and 13.7; length of maxillary barbel 28.6 and 37.1;

length of outer mental barbel 15.1 and 20.5; length of inner mental

barbel 11.6 and 13.4; length of anal base 13.1 and 13.7.

Head depressed anteriorly, body compressed posteriorly; snout

bluntly rounded, projecting beyond the subterminal mouth; villiform

teeth in a band on premaxQlaries and on dentaries, without posteriorly

projecting angles laterally; no teeth on vomer or palatines; nostrils

wide apart, the posterior one funnel-shaped near eye, the anterior

one near front of snout; a pair of maxillary barbels, lying in a groove

to under eye and extending to opposite four-fifths the length of pec-

toral fin ; two pairs of mental barbels, their bases almost in a straight

line, the outer pair reaching almost to rear of base of pectoral fin and

the inner pair about four-fifths the way to opposite pectoral insertion,

eye without a free margin; a thin membrane along margin of shoulder

girdle under gill cover; caudal fin deeply concave or forked, but the
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lobes are not pointed and only partially rounded, of equal length;:

first dorsal ray soft, equal in length to first branched ray, margin of

dorsal fin truncate; simple rays of anal fin graduated, the first branched

soft ray longest, margin of this fin truncate; paired fins with rounded

posterior margins; first ray of pectoral not spinous, about equal in

length to first branched ray; the adipose fin is long but somewhat
high, its total length about 4 times in the standard length, and much
longer than the space from rear base of dorsal to adipose origin;

pelvics inserted under second branched ray of dorsal; anal origin

about an eye diameter in advance of a vertical line through adipose

origin; anus a trifle closer to caudal fin base than tip of snout.

Color.—General color blackish above, paler below, with the pale

caudal fin sharply contrasting with the black base of caudal fin; a

pale bar, sometimes obscure, across occipital and down to upper end

of gill openings; origin of dorsal and the area just in front blackish,

sometimes behind this a small, paler blotch, then at rear base of dorsal

the pigment is more intensive; body below dorsal fin base paler except

a blackish diffuse oblong blotch along lateral line; a wide pale bar

between dorsal across body to in front of anal, another on caudal

peduncle, these pale bar pigments somewhat obscure in larger speci-

mens ; the black bar from base of caudal fin to anal is obvious ; on the

smaller specimens a small pale spot occurs at origin of adipose, absent

on larger specimens; paired fins pale, dorsal and anal pale; snout pale;

front of chin and lower jaw pigmented.

Remarks.—This new species differs from the other members of the

genus Cetopsorhamdia with elongate adipose fins in color, and it is the

only one of the species having the anal fin origin so far in advance of

the adipose origin.

Named Orinoco for the river system in which it was collected.

Genus NANNORHAMDIA Regan

Nannorhamdia Regan, Ann. Mag. Nat. Hist., ser. 8, vol. 12, p. 467, 1913. (Type,

Nannorhamdia spurrelli Regan.)

The state of preservation determines to a large extent whether the

rim of the orbit is free from the eye dorsally. If the eye bulges even

a little, the dorsal edge of the rim does not appear free; only in well-

preserved specimens the dorsal rim of the orbit is distinctly free and
then not strongly. The first ray of the dorsal fin is definitely not a

pungent spine. The segmentation of this ray can be seen occurring

nearly to its base. The pectoral spine is not a pungent spine, but if

the soft-rayed portion is broken oft' at the proper place a more or less

sharp-pointed spine can be felt and seen. The posterior half of the

first pectoral ray or spine is segmented nearly to its base. There are

usually seven gill rakers on the lower half of the first gill arch. The
number of fin rays varies according to the data recorded in table 7.

The caudal fin usually has 15 branched rays.
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Table 7.

—

Fin-ray counts in specimens of Nannorhamdia nemacheir

Locality
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wide bands on the dentaiy and premaxillary; eye with free margin,

and nostrils widely separated nearer front of snout than eye; inner

edge of operculum with one or two folds or "pouches"; gill rakers stiff.

The similarity in the above-mentioned characters has influenced me to

separate them as a subfamily, although its limits are ill defined, and

doubt must be cast on such grouping.

Only those genera and species so far found in Venezuela are listed

below, but other genera were included in the key on pages 187-189 in

order to indicate relationships among the various genera and to record

those genera that may belong to the Sorubiminae.

Genus HEMISORUBIM Bleeker

Ilemisorubim Bleeker, Nedcrl. Tijdschr. Dierk., vol. 1, p. 97, 1863. (Type,

Platystoma platyrhynchos Cuvier and Valenciennes.)

HEMISORUBIM PLATYRHYNCHOS (Cuvier and Valenciennes)

Dormil6n

Platystoma platyrhynchos Cuvier and Valenciennes, Histoire naturclle des

poissons, vol. 15, p. 27, 1840.

Hemisoruhim platyrhijnchtis Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 470

(Calabozo, Venezuela).

Genus SORUBIM Agassiz

Sonihim Agassiz, in Spix, Sclecta genera et species piscium . , . Brasiliam

. . . , p. 24, 1829. (Type, Silurus lima Bloch.)

SORUBIM LIMA (Bloch)

Paleta

Figure 3, h

Sihirus lima Bloch, iti Schneider, Sj'stema ichthyologiae, p. 384, 1801.

Soruhim lima Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 469 (Calabozo,

Venezuela).

—

Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899

(Apure River, Venezuela).

Genus SORUBIMICHTHYS Bleeker

Sorubimichthys Bleeker, Nederl. Tijdschr. Dierk., vol. 1, p. 98, 1863. (Type,

Platystoma spatula Agassiz.)

SORUBIMICHTHYS PLANICEPS (Agassiz)

Platystoma planiceps Agassiz, in Spix, Selecta genera et species piscium . . ,

Brasiliam . . ., p. 25, 1829 (ref. copied).

—

Peters, Monatsb. Akad. Wiss.

Berlin, 1877, p. 469 (Calabozo, Venezuela).-

—

Ernst, Estudios sobre la flora

y fauna de Venezuela, p. 282, 1877 (creeks near Caracas).

Sonibimichthys planiceps Eigenmann and Allen, Fishes of western South

America, p. 115, 1942 (Amazon and Orinoco).
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PERRUNICHTHYS, new genus

This new genus of pimclodid catfish, with a greatly depressed head
anteriorly, difi'ers from all other genera of the subfamily Sorubiminae
in its very small patches of villiform teeth on palatines and vomer, the

latter with their long axis running transversely. The two palatine

patches are widely separated from the vomerine patches, all teeth

uniform. The premaxillary band of teeth does not have posteriorly

projecting angles laterally, but the ends are rounded. In the adult

Figure 3.—Sketches of the toothed areas in roof of mouth of various species of South Ameri-
can Pimelodidae: a, Pseudoplatystoma fasciafum; b, Duopalatinus emarginatus; c, Paulicea

liltkeni (after Ribeiro); d, Perrunichthys perruno; e, Brachyplaiystoma vaillanti (after

Ribeiro);/, Platystomatichihys sturio; g, Platysilurus malarmo: h. Sorubim lima.
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the vomerine patches meet in the midline, but in the type they are a

little separated; dentary with a band of villiform teeth. The width

of the head is contained about 1% to 1% in length of head to end of

opercle, while the width of the head across the angles of the mouth is

contamed 1.7 in head length and about lYz in width of head; interorbi-

tal space a little concave, the eye contamed about 3% in the interorbital

space; eyes with a free margin; nostrils closer to end of snout than eye,

and widely separated, the anterior nostril tubular, the posterior one

covered with a flap
;
gill membranes extend forward, free from isthmus,

with the usual narrow free fold in front of which is a pouch; a sharp-

pointed, acutely triangular, spiny projection, a little longer than e.ye,

extending backward from shoulder girdle above axil of pectoral fin;

dorsal spine pungent, with a flexible produced tip extending beyond
branched rays a distance nearly equal to eye; pectoral spine heavy,

broad, with antrorse spines anteriorly and strong retrorse spines

along its posterior margins; gill rakers stiff, about 4 or 5+11; the

maxillary barbel is heavy, gradually tapering to a fine filament and
ending opposite caudal fin, shorter in the large parat3^pe; adipose fin

very long, twice length of anal fin base, 1% in length of head, and 3.9

in standard length; caudal peduncle rounded ; caudal fin deeply forked;

air bladder large. Alental barbels remote from tip of chin; eyes

superior, not visible from below; supraoccipital process longer than
its base and meeting the predorsal plate; below the lateral line are

groups of fingerlike canals branching from the lateral line and ending

in pores.

This new genus may be distinguished from related genera by the

key on pages 187-189,

Genotype.—Periunichthys perruno, new species.

Named Perrunichfhys after the common name of this species, called

bagre perruno by the people of the Maracaibo Basin.

PERRUNICHTHYS PERRUNO, new Bpecies

Perruno

Figure 3, d; Plate 3, B

Holotype.—U.S.N.M. No. 121189, a specimen 270 mm. in standard

length, taken in the Rio Negro below the mouth of the Rio Yasa,

about 75 Ian. south of Rosario, west side of Lago Maracaibo, by
Leonard P. Schultz, March 2, 1942.

Para/ype.—U.S.N.M. No. 121200, a large specimen 620 mm. in

standard length, taken along with the holotype and bearing the same
data. In addition, a larger specimen was collected, but one of the

men cut it in pieces with his machete and ruined it; thus it was not

preserved. The top of head of the paratype also was cut deeply by a

machete.
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Description.—Based on the holotype and paratype. Detailed

measurements of the two type specimens, in hundredths of the stand-

ard length, are given below, first for the holotype, followed by the

paratype in parentheses. Standard length (in mm.) 270 (620).

Length of head to tip of supraoccipital process 34.6 (—) ; length of

head to end of opercle 31.1 (29.4) ;
greatest depth of body 17.6 (23.9);

greatest width of head at base of pectorals 25.4 (26.9) ; length of snout

15.0 (14.8); diameter of eye 4.14 (3.23); width of fleshy interorbital

space 12.8 (13.9); length of maxillary barbel 115 (82); length of outer

mental barbel 50.4 (33.0); length of inner mental barbel 27.8 (21.0);

total length of adipose fin 25.5 (24.7); length of base of anal fin 10.0

(12.3) ; height of adipose fin 5.36 (5.32) ; least depth of caudal peduncle

7.40 (7.90); length of caudal peduncle 18.9 (19.0); distance from

Anterior to posterior nasal opening 3.44 (2.90) ; distance from eye to

posterior nasal opening 7.10 (7.58); snout to origin of dorsal fin 37.6

(—) ; snout to origin of anal 71.0 (68.0) ; snout to adipose 63.3 (66.0)

;

snout to pelvic insertion 49.6 ( ); snout to pectoral insertion 26.3

(—); anus to anal origin 10.7 (12.3); snout to anus 61.4 ( );

length of dorsal spine 21.1 (14.5); length of dorsal spine and its pro-

longed fleshy tip 26.7 (21.8); length of longest ray of anal (first or

second branched ray) 14.4 (13.4); length of longest (first branched)

ray of pelvic fins 16.6 (14.8); length of pectoral spine 21.8 (19.0);

length of longest ray of upper lobe of caudal fin 28.9 (25.3) ; length of

longest ray of lower lobe of caudal fin 26.3 ( ); length of shortest

midcaudal ray 13.0 (11.3); postorbital length of head 14.0 (13.1);

width of head across angle of mouth 18.5 (18.1); distance from tip

of chin to base of inner mental barbel 5.00 (5.00); tip of chin to base

of outer mental barbel 8.51 (7.90),

The following counts were made: Dorsal rays I, 8 (I, 7); analv, 7

(v, 7); pectoral I, lO-I, 11 (I, ll-I, 11); pelvic i, 5 (i, 5); branched

caudal fin rays 15 (15); number of gill rakers on first gill arch 5+ 11.

In addition to the characters given in the generic diagnosis, others

are mentioned below. The greatest depth is about 5^, head 3}'4, in

standard length; eye 3% in snout, 7% to 9 in head; bases of inner

mental barbels only a trifle in front of bases of outer mental barbels,

the latter reaching to base of pelvics or a little beyond; inner mental

barbels reaching a little past pectoral bases in the holotype; posterior

margins of dorsal and anal fins a little rounded, pectoral almost

truncate and pelvics a little rounded to truncate; adipose fin high,

its depth 4% in its length, the distance from adipose origin to rear

base of dorsal about IJi height of adipose or ji mterorbital space.

All teeth villiform, and similar in mouth. Underside of head flat,

nearly all in same plane.

Color.-—Plain dark brownish above, pale below; somewhat mottled

with pale brown; all median fins with large roundish, dark blotches,
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giving these fins a mottled appearance; paired fins blackish; maxillar}'

barbel blackish to dark brown basally, barred with brown distally;

outer mental barbel barred with brownish; inner mental barbel pale;

just inside band of teeth on lower jaw is a darkish band.

Remarks.—This new species differs from all other pimelodid cat-

fishes in the shape, size, and arrangement of the villifonn patches of

teeth in the roof of the mouth, as well as in color pattern, length and

shape of barbels, and concave interorbital space, among other dif-

ferences.

Named perruno after the common name of this species in tlic

Maracaibo Basin.

Genus BRACHYPLATYSTOMA Sleeker

Brachyplatystoma Bleeker, Nederl. Tijdschr. Dierk., vol. 1, p. 97, 1863. (Type,

Plaiystoma vaillanti Cuvier and Valenciennes.)

BRACHYPLATYSTOMA VAJLLANTI (Cavier and Valenciennes)

Figure 3, e

Plaiystoma vaillanti Cuvier and Valenciennes, Higtoire naturelle des poissons,

vol. 15, p. 21, pi. 423, 1840 (Cayenne and Surinam).

—

Peters, Monatsb.

Akad. Wiss. Berlin, 1877, p. 469 (Calabozo),

Genus PSEUDOPLATYSTOMA Bleeker

Pseudo-platystoma Bleeker, Nederl. Tijdschr. Dierk., vol. 1, p. 97, 1863. (Tj'pe,

Silurus fasciatus Linnaeus).

PSEUDOPLATYSTOMA FASCIATUM (Linnaeus)

Bagre Rayado

Figure 3, a

Silurus fasciatus Linnaeus, Systema naturae, ed. 12, vol. 1, p. 505, 1766.

Pseudoplalystoma fasciatum Eigenmann and Allen, Fishes of western South

America, p. 108, 1942 (La Plata northward to the Magdalena, Orinoco, and

Guiana).—RoHL, Fauna descriptiva de Venezuela, p. 375, 1942 (Rio Apure

at Bolivar).

Plaiystoma fasciatum Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 469 (Cala-

bozo, Venezuela).

Genus PLATYSILURUS Haseman

Platysilurus Haseman, Ann. Carnegie Mus., vol. 7, p. 320, pi 52, 1911. (Type,

Platysilurus barbatus Haseman.)

This genus of pimelodid catfishes was not adequately described by

Haseman. The following description is based entirely on the species

found in the Maracaibo Basin:
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Head greatly depressed ; wide bands of villiform teeth on premaxil-

laries, vomer, palatines, and dentaiy. The arrangement of the teeth

in roof of mouth is illustrated in figure 3, g. A broad, depressed snout,

projecting a little beyond the lower jaw; nostrils widely separated,

far forward on snout; eye superior; extremely long maxillary barbels,

ossified as far back as opposite end of dorsal fin, then becoming flexible,

band-shaped to opposite caudal iin base, thence tapering to a fine,

hairlike filament opposite rear of caudal fin and continued beyond

tips of rays of caudal fin; outer pair of mental barbels not quite so

long as length of snout ; mner or anterior pair of mental barbels about

half length of outer or posterior ones; supraoccipital moderately

broad, meeting the predorsal plate; a wide fontanel beginning on snout

continues in middorsal line to behind eye where it becom.es a narrow

groove in the supraoccipital process; center of eye a little closer to

tip of supraoccipital process than to tip of snout, and the width of

the interorbital space closer to posterior end of gill cover than to tip

of snout; interorbital space a little concave; pectoral spines strong,

wide, with weak antrorse teeth on anterior m.argin and strong retrorse

teeth on posterior margin, this spine as long as snout and eye together;

dorsal spine strong, smooth anteriorly, but toothed along its posterior

margin; gill membranes extending forward, free from the isthmus; a

pouch in front of isthmus between bases of mental barbels; a large

dermal fold on inside of gill cover; gill rakers bony, about 5 + 14;

air bladder laige, extending as far back as opposite pelvic girdle;

snout projecting beyond tip of lower jaw; width of head at base of

pectorals one-half distance from tip of snout to rear of supraoccipital

process, or equal to distance from tip of snout to center of eye; base

of adipose fin longer than anal fin base; caudal peduncle slender,

caudal fin deeply forked; upper lobe with the upper ray produced,

more or less filamentous; contour of ventral surface from pelvics to

tip of snout flat, mostly in same plane.

KEY TO THE SPECIES OF PLATYSILURUS

la. Total length of adipose fin 2.1 in snout to dorsal origin; anal origin barely

behind a vertical line through adipose origin; pelvic insertion under bases

of third to fourth dorsal soft rays and equal distaiice between tip of snout and
midbase of caudal fin rays; head V/z in standard length; shortest midcau-
dal fin rays 2 times in eye to dorsal origin. .Platysilurusbarbatus Haseman

16. Total length of adipose fin 2.3 to 2.7 in snout to dorsal origin; anal origin

distinctly behind a vertical line through adipose origin; pelvic insertion

under bases of 6 to 6 soft rays of dorsal and equal distance between base of

maxillary barbel and midbase of caudal fin; head about 3 in standard length;

shortest midcaudal fin ray about 3 times in distance from rear of eye to

dorsal origin Platysilurus malarmo, new species
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PLATY8ILURUS MALARMO, new species

Malarmo

Figure 3, g; Plate 3, C

Holotype.—V. S. N. M. No. 121179, a specimen 316 mm. in

standard length, collected by Leonard P. Scliultz on May 2, 1942, in

Lago Maracaibo, near the mouth of the Rio Concho.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121182,

4 specimens, 276 to 328 mm., Rio Socuy, 3 Ion. above mouth, Febru-

ary 24, 1942; U.S.N.M. No. 121201, a specimen 560 mm., same data;

U.S.N.M. No. 121180, 4 specimens, 223 to 323 mm., Rio Negro below

mouth of Rio Yasa, March 2, 1942; U.S.N.M. No. 121181, 4 specunens,

288 to 350 mm., Rio Ap6n, about 35 km. south of Rosario, Maracaibo

Basin, February 26, 1942. All these specimens came from deep pools

over sandy to muddy bottoms.

Description.—Based on the holotype and paratypes listed. Meas-

urements for these, expressed in hundredths of the standard length,

first for the holotype, then for the paratype in parentheses, respec-

tively, are given below. Standard length (in mm.) 316 (223).

Length of head from tip of snout to tip of supraoccipital process

38.9 (38.3); length of head to end of operculum 34.5 (34.1); greatest

depth 18.7 (15.5); width of head at base of pectorals 20.0 (19.3);

length of snout 19.3 (19.5) ;
postorbital length of head (to end of oper-

culum) 12.2 (11.9); width of snout through corners (rictus) of mouth

12.7 (12.6); diameter of eye 3.16 (3.95); width of fleshy interorbital

space 7.55 (7.62) ; length of maxillary barbel 194.5 (to where filament

begins 161); length of outer mental barbel 22.0 (16.8); length of inner

mental barbel 12.3 (10.3); total length of adipose fin 17.5 (17.8);

greatest height of adipose fin 5.44 (7.18) ; length of base of anal fin 9.82

(10.5) ; least depth of caudal peduncle 5.85 (4.93) ; length of caudal

peduncle 16.2 (16.2); distance from anterior to posterior nostril 4.55

(5.16) ; distance from eye to posterior nostril 13.0 (12.4) ; tip of chin to

base of inner or anterior mental barbel 12.7 (12.6) ; tip of chin to outer

or posterior mental barbel 13.0 (11.4); snout to origin of dorsal fin

43.1 (42.6); snout to origin of anal 76.6 (74.9); snout to origin of adi-

pose fin 71.2 (69.5) ; snout to insertion of pelvics 55.4 (52.0) ; snout to

insertion of pectorals 33.4 (29.7); anus to anal origin 17.1 (17.1);

snout to anus 60.1 (57.8); length of dorsal spme 17.6 (—); length of

pectoral spine 21.7 (23.6); length of longest ray of pelvics 15.2 (12.7)

;

length of longest ray of anal 13.8 (12.6) ; length of longest ray of upper

lobe of caudal fin 51.2 (38.6 with tip broken off) ; length of longest ray

of lower lobe of caudal fin 39.5 (—) ; length of shortest midcaudal fin

ray 10.3 (7.2).
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The following counts were made: Dorsal 1,6 (1,6); anal vi, 9 (vi,9);

pectoral 1,10 (1,9) ;
pelvic i,5 (i,5) ; branched rays of caudal fin 15 (16)

;

number of gill rakers on first gill arch — (5+ 12).

The caudal peduncle is slender, rounded; origin of anal a little behind

that of adipose origin
;
pelvics inserted about under the fourth branched

ray of the dorsal; the supraoccipital process is a little divided in the

midline posteriorly, so that the predorsal plate projects a little into the

supraoccipital process; a fontanel begins on snout and extends back-

ward through interorbital space almost to base of supraoccipital pro-

cess; eyes superior-lateral in position, not showing from below, about

2 to 2.2 in interorbital space, and 4.8 to 5.3 in the snout; postorbital

length of head about Ko length of snout; width of snout at corners of

mouth % width of head at base of pelvics; total length of adipose fin

5 to 6K times in standard length; height of adipose fin about 2^^ in its

total length; adipose fin length a httle shorter than snout but much

longer than base of anal fin; pectoral spine almost as long as snout and

eye; the filamentous end of the maxillary barbel, if unbroken, is as

long as or longer than the ossified part of this barbel, the ossified part

reaching to opposite rear of dorsal fin; other characters described

under the genus.

Color.—Grayish to blackish or brownish above, paler on lower

sides, white ventrally; the most consistent and prominent color mark

is a large black spot at base of upper lobe of caudal fin; sides of body

with an irregular row of large black blotches more or less along lateral

line anteriorly, but above it on caudal peduncle; in the holotype the

black spots are less prominent than on all the other paratypes, but

it was selected because it was a more perfect specimen otherwise;

sometimes smaller black spots are scattered on back, as well as on

dorsal, adipose, and sometimes on basal parts of caudal fin; anal and

paired fins white; lower half of lower lobe of caudal fin blackish, the

upper part of this lobe white; upper lobe pale grayish, the long upper

simple ray dark grayish; peritoneum pale.

Remarks.—This new species dift"ers from all other pimelodid cat-

fishes in the extremely long barbels in combination with the color pat-

tern and arrangement of the broad villiform patches of teeth widely

separated from each other and from P. barbatus as indicated in the key

on page 233.

Named malarmo (bony-cheek) after the common name of this species

as given to me by the Venezuelans who went along with me on the trip

to the Rio Negro in the territory of the hostile Motilone Indians.

Family CALLOPHYSIDAE
Genus CALLOPHYSUS Miiller and Troschel

CaUophysus Muller and Troschel, Horae ichthyologicae, pt. 3, p. 1, 1845).

(Type, Pimelodiis macropterus Lichtenstein.) (Ref. copied.)
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CALLOPHYSUS MACROPTERUS (Lichtenstein)
I

Zamurito

Pimelodus macropteriis Lichtenstein, Wiedemann's Zool. Mag., vol. 1, pt. 3,

p. 59, 1819 (Brazil).

Callophysus macropterus Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 470

(Apure River, Venezuela).

Family AUCHENIPTERIDAE
KEY TO THE GENERA OF AUCHENIPTERIDAE REPORTED FROM VENEZUELA

la. Anal base long, of 16 to 40 branched rays; pectoral spine pungent, pectoral

raj's usually I, 7; postcleithral process a triangular, broad-based, spiny

projection.

2a. Teeth villiform in a band on premaxillaries and on dentaries, no teeth on

palatines.

3a. Pelvic rays i, 5; caudal fin truncate or a little concave; anterior or outer

margin of pectoral spine serrated distally, the teeth antrorse; bases of

anterior pair of mental barbels far in advance of bases of posterior

ones; lower jaw a little longer than upper jaw-.Trachycorystes Bleeker

35. Pelvic rays i, 7; caudal fin forked; anterior margin of pectoral spine

smooth, not serrated; bases of anterior pair of mental barbels in front

of bases of posterior ones Pseudauchenipterus Bleeker

2b. Upper jaw sharp-edged, with a single scries of teeth along edge, lower jaw

with about 2 series of teeth in front, a single series on side; pectoral spine

with spines on anterior and posterior sides; caudal fin forked; adipose

fin short; dorsal and pectoral spine pungent. -Entomocorus Eigenmann

16. Anal base short, of about 7 to 11 rays; adipose fin base shorter than anal fin

base; pelvic rays i, 5 and pectoral about i, 5; postcleithral process a narrow-

based spiny projection; dorsal surface of head covered by a wide bony

plate with lateral wings opposite dorsal origin, this plate formed by ex-

panded supraoccipital process fused with dorsal plate; caudal fin forked.

Centromochlus Kner

Genus TRACHYCORYSTES Bleeker

Trachycorystes Bleeker, Act. Soc. Sci. Ind.-Med., vol. 4, p. 200, 1857-58. (Type,

Trachycorystes typus Bleeker.)

KEY TO THE SPECIES OF TRACHYCORYSTES REPORTED FROM VENEZUELA

la. Least depth of caudal peduncle 2.2 to 2.7 in length of anal base and 1.6 to

2.0 in pectoral spine; caudal fin slightly concave; anal rays iii, 23 to iii, 25.

Trachycorystes insignis peloichthys, new subspecies

16. Least depth of caudal peduncle 1.5 to 1.9 in length of anal base and 1.2 to 1.4

in pectoral spine; caudal fin truncate or a trifle rounded; anal rays iii, 24 in a

specimen from British Guiana Trachycorystes galeatus (Linnaeus)

TRACHYCORYSTES INSIGNIS PELOICHTHYS. new subspecies

Plate 4, A

Holotype.—U.S.N.M. No. 121281, a specimen 160 mm. in standard

length, collected by Leonard P. Schultz, May 1, 1942, in the Eio

Agua Calicnte, 2 to 3 km. above Lago Maracaibo, Venezuela.

Paratypes.—U.S.l^i.M. No. 121282, 4 specimens, 133 to 160 ram. in
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A, Cetopsorhamdia Orinoco, new species: Holotype (U.S.N.M. No. 121214), Si.S mm. in
standard length; B, Perrunichthys perruno, new genus and species: Holotype (U.s'.N.M.
No. 121189), 270 mm.; C, Platysilurus mdarmo, new species: Holot\-pe (U.S.N.M. No
121179). 316 mm. A and B, retouched photographs; C, drawing.
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A, Trachycorystes insignis peloichthys, new subspecies: Holoiype (L.S.N.M. No. 121281),

160 mm. in standard length; B, Agnneiosus freiei, new species: Holotype (U.S.N.M. No.

121260), 207 mm.; C, Hoplotnyzon atrizona petroleus, new subspecies: Holotype (U.S.N.M.

No. 121070), 25.3 mm.; D, Dupouyichthys sapito, new genus and species: Holotype

(U.S.N.M. Xo. 121072), 23 n.m. Retouched photographs.
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standard length, taken along with the holotype and bearing the same
data. These types were taken in about 18 feet of water, the bottom
very muddy and with much vegetable debris.

Description.—Based on the holotype and four paratypes. Detailed

measurements were made on the holotype and two paratypes, and
these data are recorded in table 8.

The following counts were made, respectively, for holotype, then

paratypes: Dorsal rays I, 6; I, 6; I, 6; I, 6; anal iii, 25; iii, 25; iii,

24; iii, 25; iii, 23; pectoral I, 7-1, 7; I, 8; I, 7-1, 7; I, 7-1, 7; I,

7-1, 7; pelvic i, 5; i, 5; i, 5; i, 5; i, 5; branched caudal rays on three

paratypes counted were 15; a paratype had 2-1-7 gill rakers on first

gill arch.

Table 8.

—

Measurements, expressed in hundredths of the standard length, for two

subspecies of Trachycorystes insignis

Characters

Standard length (in mm.)
Length of head to end of operculum

Greatest depth _

Length of snout .

Diameter ofcye

Interorbital width _

Anterior to posterior nostrils.

Distance from eye to anterior nostril.

Width of mouth across its outer angles. ._ .-.

Width of head across base of pectorals -_

Length of maxillary barbel

Length of anterior mental barbel;

Length of posterior mental barbel

Least depth of caudal peduncle

Length of caudal peduncle

Total length of adipose fin _ ,

Length of base of adipose fin

Length of base of anal fin

Snout to dorsal origin

Snout to anal origin..

Snout to adipose origin

Snout to pelvic insertion

Snout to pectoral insertion

. Snout to anus ,

Length of dorsal spine ,

Length of pectoral spine

Longest branched ray of pel vies

Longest branched ray of pectorals

Longest branched ray of dorsal

Longest branched ray of anal

Longest ray of upper lobe of caudal fin

Longest ray of lower lobe of caudal fin

Distance from tip of gill cover to tip of postcleithral

process above upper base of pectoral fins .__

pdoichthys

Holotype
(9)
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Head much depressed anteriorly, body compressed; snout bluntly

rouuded, the lower jaw a little projecting; eyes lateral, visible from

below as well as from a])Ove; gill membranes joined to sides of head,

the gill opening not extending be3^ond base of pectoral fin; margin

of eye not free; teeth villiform, hi a narrow band on premaxillaries

and on dentary, no teeth on vomer or palatines; pectoral spine strong,

the anterior or outer margin with antrorse teeth, and nuich stronger

retroi-se ones on inner surface; dorsal spme strong, not serrated, in

males this si)ine longer, bent, and crooked; nostrils wide apart, the

anterior pair tu])ular at front of snout; maxillary barbel in a groove

below eye, not extending quite to tip of pectoral spine, this barbel

with a bony base in males; two pairs of mental barbels, the anterior

pair shortest, their bases near front of lower jaw and reaching a little

past a line between rear margins of eye, the posterior pair about op-

posite front of ej'e and reaching to behind pectoral base; adipose fin

base short and fin short; anal base as long as head; least depth of caudal

peduncle about 3 times in snout to dorsal origin, 1.6 to 2.0 in pectoral

spine, and 2.2 to 2.7 in anal fin base; length of postcleithral process

behind head 2.3 to 3.1 in length of pectoral spine, 3.5 to 4.5 hi snout

to dorsal origin, and 1.5 to 1.7 in least depth of caudal peduncle;

head 3.4 to 3.7 and depth 3.7 to 4.0 in standard length; caudal fin a

little concave; eye 3.7 to 3.9 in interorbital space; rear margins of

dorsal and of pectorals truncate, other fins rounded; dorsal and

pectoral spines about equal in length, except in males the dorsal

spine elongated and crooked; supraoccipital process broad, reaching

base of dorsal fin and giving off nme pairs of wings that reach a little

below front of dorsal fin base; frontal fontanel narrow, between orbits;

anus near anal origin; pelvics reach to anal origin, pectoral reaches

two-thirds the way to pelvic base; first anal raj's of male longer than

other rays of this fin.

Color.—Blackish above with golden-brown reflections showing on

upper sides and back when alive, this golden-brown fading when
specimens wen^ preserved and remaining as pale areas, giving an ob-

scure mottled effect; belly paler, white in most of the specimens,

although the black pigment occurs on front of lower jaw and under

side of head in irregular patches; all fins blackish, the caudal a little

mottled; peritoneum pale.

Remarks.—This new subspecies differs from Trachycorystes insignis

insignis in having a shorter postcleithral process, the length of this

behind the operculum being 2.3 to 3.1 in length of pectoral spuie, 3.5

to 4.5 in snout to dorsal origin and 1.5 to 1.7 in least depth ot caudal

peduncle instead of 2.1 to 2.5 in the pectoral spine, 2.8 to 3.2 in snout

to dorsal origin, and 1.0 to 1.3 in least depth of the caudal peduncle.

The dorsal and pectoral spines in females are little longer in insignis

than in peloichthys.
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Named peloichthys in reference to its living in very muddy bottoms

with much vegetable debris.

TKACHYCORYSTES GALEATUS (LinnaeuB)

Silurus galeatus Linnaeus, Systema naturae, ed. 12, vol. 1, p. 503, 1766 (based on
Seba, Locupletissimi rerum naturalium thesauri . . ., vol. 3, pi. 29, fig, 7,

1761). (Ref. copied.)

Auchenipterus galeatus Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 470

(Calabozo, Venezuela).

Auchenipterus maculosus Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158,

1899 (Apure River, Venezuela),

Trachycorystes galeatus Eigenmann and Allen, Fishes of western South America,

p. 119, pi. 5, fig. 1, 1942 (Orinoco).

Genus PSEUDAUCHENIPTERUS Bleeker

Pseudauchenipierus Bleeker, Nederi. Tijdschr, Dierk., vol. 1, p. 88, 1863,

(Type, Silurus nodosus Bloch.)

PSEUDAUCHENIPTERUS NODOSUS (Bloch)

Silurus nodosus Bloch, Naturgeschichte der auslandischen Fische, vol. 8, p. 35,

pi. 368, 1794.

Pseudauchenipierus guppyi Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 63,

p. 433, 1911 (Pedernales, Venezuela).

Pseudauchenipierus nigrolineatus Fowler, ibid., p. 434, fig. 5 (Pedernales,

Venezuela)

.

P. guppyi Regan, and P. nodosus as figured by Eigenmann (Mem,
Carnegie Mus., vol. 5, pi. 20, fig. 2, 1912), are the same species as

described by Fowler as P. nigrolineatus {op. cit., fig. 5), Although
guppyi and nigrolineatus are the same species, it is possible that

they differ from nodosus, but they cannot be separated until a large

series of color variations is studied.

Genus ENTOMOCORUS Eigenmann

Entomocorus Eigenmann, Ann. Carnegie Mus., vol. 11, p. 403, 1917. (Type,

Entomocorus benjamini Eigenmann.)

ENTOMOCORUS BENJAMINI Eigenmann

Entomocorus benjamini Eigenmann. Ann. Carnegie Mus., vol. 11, p. 403, fig. 3,

pi. 41, 1917 (San Joaquin; Rfo Santa Rita).

—

Myers, Stanford Ichth.

Bull., vol. 2, No. 4, p. 97, 1942 (Laguna El Guacimo, 3 km. we.st of San
Fernando de Apure, Venezuela).

Genus CENTROMOCHLUS Kner

Centromochlus Kner, Sitzb. Akad. Wiss. Wien, vol. 26, p. 430, 1858, (Type,
Centromochlus megalops Kner.) (Ref. copied.)

KEY TO THE SPECIES OF CENTROMOCHLUS REPORl'ED FROM VENEZUELA

lo. Insertion of pelvic fins closer to tip of snout than to midcaudal base; anal
rays 9 or 10; chocolate-brown above, pale below, sides and caudal with
oval light spots Centromochlus aulopygius Kner

lb. Insertion of pelvic fins closer to midcaudal base than to snout tip; anal
rays 7; no oval light spots Centromochlus heckelii (Fihppi)
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CENTROMOCHLUS AULOPYGIUS Kner

Centromochlus mdopygius Knek, Sitzb. Akad. Wiss. Wien, vol. 26, p. 432, pi. 8,

figs. 25, 1858 (Efo Guapore).

—

Pbllegrin, Bull. Mus. Hist. Nat. Paris,

vol. 5, p. 158, 1899 (Apure River, Venezuela).

CENTROMOCHLUS HECKEUI (Filippi)

Auchenipterus heckelii Fii.ippi, Guer. Rev. ct Mag. Zool., 1853, p. 166 (ref.

copied).

Centroviochlus heckelii Pellegrin, Bull. Mu.s. Hist. Nat. Paris, vol. 5, p. 158,

1899 (Apure River, Venezuela).

Family AGENEIOSIDAE

Genus AGENEIOSUS Lacepfede

Ageneiosus Lacepede, Histoire naturelle des poissons, vol. 5, p. 132, 1803. (Tj^pe,

Ageneiosus armatus Lacepede.)

KEY TO THE SPECIES OF AGENEIOSUS REPORTED FROM VENEZUELA

la. Caudal fin forked; pectoral spines pungent.

2a. No wide black band along middle of sides continuous to base of caudal fin and

no trace of another black band below this one; anal base without pig-

ment or with just a trace; greatest depth at dorsal origin 1.6 to 1.75 in

the head; center of eye to tip of snout greater than distance from center

of eye to rear of head by the distance between anterior and posterior

nostrils; pectoral rays usually I, 11 or I, 12; anal rays iv, 32 to iv, 35.

Ageneiosus caucanus Steindachner

26. A wide black lateral band, sometimes broken into more or less continuous

black blotches posteriorly, continuing to base of caudal fin; another

band below this anteriorly, fading into a series of small spots over anal

base and not reaching caudal fin; all black bands separated by wide

pale bands, the one above black lateral band enclosing a large black

blotch each side in front of dorsal fin; anal base heavily pigmented;

greatest depth at dorsal origin 2.0 to 2.3 times in head; center of eye to

tip of snout equal to distance or greater than distance from center of

eye to rear of head by not over 0.4 distance between nostrils; pectorals

usually I, 13 Ageneiosus freiei, new species

15. Caudal fin emarginate; pectoral rays not pungent; width of head about

1% in its length; steel-blue above, pale below; dorsal spotted; caudal with

pale margin Ageneiosus brevifiiis Cuvicr and Valenciennes

AGENEIOSUS CAUCANUS Steindachner

Ageneiosus caucanus Steindachner, Denkschr. Akad. Wiss. Wien, vol. 42,

p. 61, pi. 6, figs. 1, la, 1879 (Rfo Cauca).

Ageneiosus paradalis LtJXKEN, Vid. Medd. Naturh. Foren. Kj0benhavn, pts.

12-16, p. 190, 1874 (Caracas, Venezuela). (Probably this is some other

species, but since its identity is not clear from the description by I.utken it

is best to leave it with caucanus where t;ther authors have referred it.)

AGENEIOSUS FREIEI, new species

DONCELLA

Plate 4, B

Ageneiosus caucanus Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 97, 1942

(river 10 km. south of Lagunillas, tributary to Lago Maracaibo, Venezuela).



THE CATFISHES OF VENEZUELA—SICHIILTZ 241

Holotype.—-\J.S.'NM. No. 121260, a specimen 207 mm. in standard
length, collected by Leonard P. Scliultz, May 1, 1942, in the Rio Agua
Cahente, 2 to 3 km. above Lago Maracaibo.

Paratypes.—V.S.'NM.No. 121261, 2 examples, 215 and 228 mm.,
collected along with the holotype and bearing the same data; U.S.N.M.
No. 121262, 2 specimens, 203 and 370 mm., collected by Leonard P.

Schultz, March 2, 1942, in the Rio Negro below the mouth of the
Rio Yasa, west side of Lago Maracaibo, Venezuela.

Description.—Based on the holotype and paratypes listed above.

Detailed measurements were made on the holotype and two paratypes,

and these data are recorded in table 9. Certain counts were made
and these have been recorded in table 10. In one specimen oi jreiei

the pectoral fui on one side had the count of I, 11, but the last ray
was much larger than usual and perhaps an injury had removed
the last rays, although it looked normal otherwise. The holotype
has the following fin-ray counts : Dorsal rays I, 6 ; anal iv, 33 ;

pectoral

I, 13-1, 13; pelvic i, 6; branched caudal fin rays 15. The number of

gill rakers is 3+ 10.

The body is compressed, but the front of the he'ad, especially the
snout, is greatly depressed, flat, and thin; the snout projects beyond
the lower jaw; the eyes are lateral and can be seen equally from above
or below; the width of the head across outer angle of maxillaries is

about equal to the width across base of pectorals; the profile just in

front of dorsal fin is steep; the supraoccipital process meets the bony
predorsal plate; the nostrils are widely separated, the posterior one
is twice the distance between the anterior and posterior ones from
the eye, anterior nostril near front of snout; teeth villiform, in a
wide band on premaxillaries, and a narrower band on dentaries;

gill membranes joined to the isthmus; adipose fin small, with a narrow
base; dorsal spine pungent, as is pectoral spine; anal fin long, its base
almost as long as the head; depth at origin of dorsal about 5K to 6)i

in the standard length, and 2 to 2)i in the head; width across angles

of mouth 1.6 to 1.95 in the head; head 2.6 to 3 in standard length;

maxillary barbel not reaching past rictus of mouth; gill rakers short,

stiff, few in number; margin of eyes not free; caudal fin deeply con-
cave, forked, lobes almost equal, the upper a little more pointed and
a trifle longer; rear margin of pectoral fin truncate; posterior margin
of pelvics truncate to a little concave; first branched rays of anal

longest.
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Table 9.

—

Measurements, in hundredths of the standard length, for two species

of Ageneiosus.

Characters

freiei

U.S.N.M.
No. 121260

U.S.N.M.
No. 121261

U.S.N.M.
No. 121262

U.S.N.M.
No. 78254

Standard length (in mm.)
LenfJth of head to end of operculum

Greatest depth of body
Length of snout

Diameter of eye

Width of interorbital space

Distance between anterior and posterior nostrils..

Distance from eye to anterior nostril

Width (greatest) of preniaxUlary band of teeth. ..

Width of mouth across outer corners of upper jaw
Width of head at base of pectorals _.

Length of maxillary barbeL

Least depth of caudal peduncle

Length of caudal peduncle

Total length of adipose fin _

Length of anal fin base

Snout to dorsal origin

Snout to anal origin ^

Snout to adipose origin

Snout to pelvic insertion

Snout to pectoral insertion ,

Snout to anus.--

Length of dorsal spine

Length of pectoral spine- -.

Longest branched ray of pelvic fin

Longest branched ray of pectoral fin

Longest branched ray of dorsal fin...

Longest branched ray of anal fin.

Longest ray of upper lobe of caudal fln...

Longest ray of lower lobe of caudal fin

207

33.6

19.3

15.9

4.83

14.4

3.67

10.2

3.29

16.5

18.8

4.54

7.49

10.8

8.50

27.8

35.1

63.3

82.2

52.6

30.7

61.1

16.4

14.5

13.0

14.3

18.0

10.6

22.0

21.5

215

35.7

18.6

16.7

4.05

16.0

3.68

11.2

3.35

16.7

18 7

3.05

6.51

9.77

6.70

29.7

36.3

62.8

81.7

51.6

32.1

60.5

12.9

12.3

14.5

17.4

9.07

21.1

19.0

370

32.3

16.7

16.5

3.11

16.9

3.40

10.8

2.97

18.9

19.9

5.86

6.49

12.0

7.43

29.6

34.7

60.8

81.9

49.8

29.2

59.4

10.5

13.5

10.1

13.3

15.7

8.38

14.6

14.5

204

29.4

17.4

14.5

4.76

13.4

3.68

9.85

2.55

15.7

17.9

3.73

6.86

12.1

7.45

29.1

32.5

62.2

80.9

47.6

28.7

57.0

17.9

14.7

13.0

14.0

17.6

11.0

20.7

19.4

Table 10.

—

Counts made on three species of Ageneiosus.
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composed of more or less joined black blotches; another black band

begimiing near upper base of pectoral fin, sometimes connected to the

black band above by branching black bars, continues posteriorly and

curves gently below middle of sides, then fades out over base of anal

fin; sometimes the pale areas on sides are finely spotted; dorsal surface

of head mottled; a pale middorsal streak along the back behind dorsal

fin; the black band at each side of this pale streak meets in front of

dorsal orighi; upper surfaces of paired fins pigmented; dorsal and anal

fins speckled ; the caudal fin is variable in color, usually a black blotch

occurs in middle of basal part of caudal rays surrounded by pale, then

enclosed dorsally and posteriorly by wide areas of black pigment and

sometimes anteriorly and ventrally too; in the largest specimen the

color of the caudal fin is reduced to the midbasal black blotch and a

large black blotch near middle of each lobe of the caudal fin with

other black blotches of various sizes distally and basally; underside of

head and belly white except a narrow line of pigment under and around

lower m^argin of orbit.

Remarks. —This new species is most closely related to Agenelosus

caucanus and diff'ers from it and all other species of Agenelosus in its

color pattern. It has two black bands on sides below the one along

the hack instead of but one or two very incomplete ones on caucanus.

In addition, /rem has I, 13 or I, 14 (usually I, 13) pectoral fin rays

instead of I, 11 or I, 12 (usually I, 12) in caucanus (counts made on

specimens from the Rio Tuyra, Panama). No specimen was available

from the type locality, Rio Cauca, but since Eigeimiami, as well as

Meek and Hildebrand, has identified the Panama specimens as the

same as those in the Rio Cauca, my separation is based on examination

of numerous Panama specimens, and figures published by Steindachner

on specimens from the Rio Cauca of Colombia.

Named freiei in honor of Dr. Alvin J. Freie, division geologist of

the Lago Petroleum Corporation, Venezuela, who helped me in many
ways to collect fishes in the Maracaibo Basin.

AGENEIOSUS BREVIFILIS Cuvier and Valenciennes

Laui.ao

Ageneiosus brevifilis Ctjvier and Valenciennes, Histoire naturelle des poissons,

vol. 15, p. 242, 1840 (Cayenne).

Hypophthalmus dawall Rohl, Fauna descriptiva de Venezviela, p. 385, 1942 (Apure

and Orinoco; market of Ciudad Bolivar).

Family BUNOCEPHALIDAE
KEY TO THE GENERA AND SPECIES OF BUNOCEPHALIDAE FROM THE MARACAIBO

BASIN

la. Three plates between anus and origin of anal fin, these plates appearing to

be fused in midventral line and the one in front of anal fin having lateral

wings; no papillae or barbel on upper lip or around corners of mouth; 4

black color bars meeting in midventral line; a narrow black band across
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head through eyes; 6 barbels, 4 mental and 2 maxillary; dorsal i, 4 or i, 5;

anal ii, 5 or ii, 6; platelets in lateral line 33 to 39. (Fig. 4, b.)

Dupouyichthys sapito, new genus and species

16. Five or six plates between anus and origin of anal fin; a barbel at each corner

of gape of mouth near base of maxillary barbel; dorsal i, 6; anal usually

iii, 4; 4 short papillae on upper lip; 4 mental and 2 maxillary barbels; no

black streak across e3'es; platelets in lateral line 50.

2a. Four black saddles dorsally, the last one on base of caudal fin rays and
next to last at posterior end of caudal peduncle, separated by a narrow

pale interspace; black area of dorsal fin with concave dorsal margin and
the black is restricted to basal part of fin. (Fig. 4, a.)

Hoplomyzcn atrizona petrcleus, new subspecies

26. Three black saddles dorsally, the last one extending on basal portion of

caudal fin rays; black blotch on dorsal fin with convex dorsal or distal

margin and occupying anterior two-thirds of fin. (Fig. 4, a.)

Hoplomyzon atrizona atrizona Myers

DUPOUYICHTHYS, new genus

This new bunocephalid catfish genus from the Motat^n system,

Maracaibo Basin, is related to Hoplomyzon Mj^ers. It differs in hav-

ing but three plates in front of the anal origin instead of five or sLx, in

lacking a barbel at front corners of mouth, and the absence of four

papillae on the upper lip; in addition, the fleshy tips of the spiny

pelvic fin rays are exserted.

This genus has a depressed head and hexagonally shaped body
posteriorly, the under surface on the same general plane; a bony
protuberance at rear of supraoccipital, followed by tv/o or more be-

tween this one and origin of dorsal; a line passing through insertion

of pelvics is about a third closer to origin of dorsal than to insertion

of the pectoral fin; greatest depth of body at origin of dorsal and

greatest width of body at bases of pectoral fins; body armed by a

dorsal and a ventral series of plates and a series of tiny platelets along

the lateral line; these plates are essentially the same as in H. atrizona;

skin everywhere finely papillate; upper lip without the four papillae

found in the other related species; lower lip thin, not papillate; nos-

trils widely separated, the anterior one tubular; anus a trifle closer to

tip of snout than end of depressed anal fin and about a snout's length

in front of the origin of the anal fin; snout broadly rounded, with a

median depression; interorbital a little concave, the supraorbital rims

elevated anteriorly; sLx barbels, two pairs of mental barbels and a

maxillary pair, the latter connecting with the side of the head in front

of the orbits by a membrane; maxillary barbels extend to front of

base of coracoid process; pectoral spine armed on its inner side with

five or six spines; pelvic spine with exserted tip, the first soft ray about

a third longer than the spine; a membrane connects the tip of the

last soft dorsal ray with the back; but the membrane connecting the

last ray of anal with the body does not extend quite to the tip of the
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last anal ray; gill openings small, inferior, a little in front of base of

pectorals; eyes small, their rear margin abont equidistant between

the tip of snout and end of siipraoccipital knob; caudal iin truncate,

the first branched ray of lower lobe longest.

Genotype. —Duponyichthys sapito, new species.

Named Dupovyichthys in honor of my friend Dr. Walter Dupouy,

director of the Museo de Ciencias Naturales, Caracas, Venezuela.

DUPOUYICHTHYS SAPITO, new species

Sapito

Plate 4, D; Figure 4, b

Holotype.—U.S.N.M. No. 121072, a specimen 23 mm. in standard

length, collected by Leonard P. Schultz, March 17, 1942, in the Rio

Motatan, at the bridge 22 km. north of Motatan.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121073,

3 specimens, 21 to 22.7 mm. in standard length, taken along with the

holotype and bearing the same data; U.S.N.M. No. 121074, 3 speci-

mens, 18 to 18.5 mm., from the Rio San Juan about 12 km. south of

Rosario, Maracaibo Basin, February 26, 1942; U.S.N.M. No. 121122,

1 specimen, 18.5 mm., from the Rio Negro, below mouth of Rio

Yasa, Maracaibo Basin, March 2, 1942.

Figure 4.—Sketches of the underside of the head of two Bunocephalidae: a, Hoplomyzon

alrizona atrizona Myers and H. a. peiroleus, new subspecies; h, Dupouyichthys sapito, new

genus and species.

Description.—Based on the holotype and 7 paratypes listed above.

Detailed measurements were made on the holotype and one paratype

and recorded in hundredths of the standard length, respectively.

Standard length (in mm.) 23 and 20.7; total length 27.4 and 26 mm.
Length of head from tip of snout to posterior tip of supraoccipital

30.9 and 31.4; width of head at coracoids 30.0 and 33.3; greatest depth

of body 17.4 and 18.4; postorbital length of head 16.1 and 17.4; length

of snout 13.5 and 15.0; diameter of eye 2.61 and 2.90; width of fleshy
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interorbital space 7.82 and 8.21; width of gape of mouth 9.13 and

9.66; longest (outer) mental barbel 11.3 and 11.1; length of maxillary

barbel measured from its anterior base to its tip 22.2 and 20.3; distance

between anterior nostrils 5.15 and 5.80; anus to anal origin 11.7 and

13.5; tip of snout to anus 4.09 and 5.84; length of base of dorsal fin

from bony origin to end of membraneous base 24.8 and 24.6; length

of first ray of dorsal fin 20.9 and 22.2; length of last ray of dorsal fin

13.5 and 12.5; length of first ray of anal fin 23.9 and 19.3; length of

pectoral spme to its fleshy tip 28.2 and 32.4; length of pelvic spine to

its fleshy tip 16.5 and 18.4; length of upper ray of caudal fin 18.3 and

19.3; length of lower simple ray of caudal fin 21.9 and 25.1 ; length of

(longest) branched ray of caudal fin 21.7 and 22.9; length of depressed

anal fin 28.3 and 28.5; length of caudal peduncle or distance from base

of last anal ray to midbase of caudal fin rays 32.1 and 33.3; least depth

of caudal peduncle 3.91 and 4.75; distance from eye to origin of dorsal

fin 45.6 and 47.3; distance from eye to origin of anal fin 52.2 and 57.0;

distance from eye to insertion of pelvic fins 36.1 and 38.2.

The following counts were made, respectively: Dorsal rays i, 4;

i, 4; i, 5; i, 5; i, 4; i, 4; i, 4; i, 4; anal rays ii, 5; ii, 5; ii, 6; ii, 5; ii, 5;

ii, 5; ii, 5; ii, 5; pelvics always i, 5 and pectorals always I, 6; munber
of caudal fin rays i+7+i; i+7+ i; i+7+ i; i+8+i; i+7+i; i+7+i;
iH-7+i; number of platelets along the lateral line 37; 39; 34; 38; 35;

35; 33; number of plates in the dorsal series from origin of dorsal to

base of caudal fin 21; 21; 21; 20; 21; 22; 23; number of plates in the

ventral series from anus to base of caudal fin 21 ; 20; 20; 21 ; 21 ; 21 ; 21

;

plates behind base of last anal ray to base of caudal 12; 11; 11; 11;

12; 13; 13; plates in front of origin of anal fin always 3; number of

spines on inner edge of pectoral spine 5; 5; 5; 6; 6; 6; 6.

Color.—The c*^or pattern consists of four wide black bars, the first

through middle of dorsal fin across body, meeting its fellow around

the anal origin, thus basally from the first to third dorsal rays the

color is white, with a wide white margin posteriorly on the dorsal fin;

the second bar is at rear of anal fin but does not extend on that fin;

third across caudal peduncle and the fourth across second quarter of

the caudal fin; conspicuous black bar near middle front of pectoral

fin; basal third of soft rays of pelvics black, the spiny ray pale; a

narrow black line across top of head through eyes to base of outer

mental barbel; anal fin pale.

Remarks.—This new species differs from Hoplomyzon atrizona

petroleus and Hoplomyzon atrizona atrizona in lacking barbels near

front corner of mouth, and in having four black color bars and a black

line across top of head. The three plates in front of the anal fin

separate it from both species.

Named sapito after the common name of this species in the Mara-

caibo Basin.
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Genus HOPLOMYZON Myers

Hoplomyzon Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 94, 1942. (Type,

Hoplomyzon atrizona Myers.)

It was with more than usual interest that I examined, late in 1942,

the description of the new genus Hoplomyzon, especially after I had

described two new genera in my manuscript in preparation on the

Venezuelan catfishes. One of these, Dupouichthys, I still believe is

valid, but the other one, after careful study, I consider to be the

same as Hoplomyzon, but that could not be determined from the

description. Since my two specimens from the Rio Motatan of the

Maracaibo Basin resembled H. atrizona in so many details, I sus-

pected at once that Dr. Myers m his necessary haste to prepare the

paper for publication may have overlooked the barbel at each corner

of the mouth. The artist who drew one of the paratypes did not

include that pair of barbels either.

At my request, Miss Margaret Storey, in the absence of Dr. Myers

in Brazil, kindly lent a paratype, Stanford University No. 36495, of

Hoplomyzon atrizona, and, upon examination, the barbels were seen

to be as obvious as those on my specimens from the Rio Motatan,

Maracaibo Basin. This paratype, however, differed slightly in color

from my specimens, so again I wrote to Miss Storey to see if the type

could be examined. She asked William Gosline to examine the type,

and he replied to me as follows:

"I have reexammed the type of 'the species that Myers described

as Hoplomyzon atrizona,' and am enclosing a rough sketch of the

mouth parts. The only additional barbel I can find is at the point

indicated."

His sketch of H. atrizona confirmed my suspicion that a barbel at

the front corners of the mouth should have been drawn and described,

as the pair was present, as shown in figure 4, a.

The generic description follows: Head depressed, under surface of

the body forming a plane surface, body quadrangularly shaped an-

teriorly and hexagonally shaped in cross section posteriorly; greatest

depth at origin of dorsal fin, greatest width at pectoral fin insertion;

body armed by a dorsal series of paired bony plates beginning near

origin of dorsal fin and a similar series of paired plates along the ven-

tral side beginning behind anus; along the lateral line at each pore is a

tiny platelet; behind the anal and dorsal fins the plates are close to-

gether and probably fused; all plates are covered with a thin skin;

skin everywhere rugose, especially on the head; vent equidistant be-

tween rear edge of basal membrane of anal fin and tip of snout; a

vertical line through hisertion of pelvics about equidistant between

such a line through insertion of pectorr Is and origin of dorsal fin; anal

origin under base of next to last ray of dorsal; anus about twice the
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width of the interorbital space in front of the anal fin origin; eight

barbels as follows: two pairs of mental barbel'?, the outer pair longest;

a pair of large maxillary barbels, with a membrane that conDects with

the side of the head opposite the eye, the maxillaiy barbels reaching

a little past the middle of the coracoid process; a pair of barbels near

outer front corners of the m.outh at base of maxillary barbels on ven-

tral surface of snout ; snout broadly rounded anteriorly, with a median

indentation ; upper lip composed of four large papillae ; lower lip thin,

without papillae, the small gill opening just in front of base of pectoral

fin on lower sm-face of body; upper surface of head with a lump at

rear tip of supraoccipital, behmd which are two more elongated ridges,

then the origin of the dorsal; orbital rims slightly elevated, the inter-

orbital space otherwise flattish; eyes very small, the posterior margin

of orbit a little closer to tip of snout than to rear tip of supraoccipital;

mouth opening equal to interorbital space; two pairs of nostrils widely

separated, the anterior ones tubular; caudal fin truncate, the first

outer branched ray of lower lobe longest, the upper simple ray short-

est; pectoral spine wilh sLx long spines on its inner edge, pectoral spine

with a fleshy tip; pelvic spine about two-thirds the length of the first

branched ray; dorsal fin connected with body by a membrane to tip of

last ray; anal similarly connected by a membrane to the body but not

quite to the tip of the last anal ray.

HOPLOMYZON ATRIZONA PETKOLEUS. new subspecies

Plate 4, C; Figure 4, a

Holotype.—U.S.N.M. No, 121070, a specimen 25.3 mm. in standard

length, collected by Leonard P. Schultz, March 25, 1942, in the Rio

Motatan, 4 km. above Motatan, Maracaibo Basin, Venezuela.

Paratype.—U.S.N.M. No. 121071, a specimen 24.7 mm. in standard

length, taken along with the holotype and bearing the same date.

Description.—Based on holotype and paratype. Detailed measure-

ments of these, expressed in hundredths of the standard length, are

recorded, respectively. Standard length (in mm.) 25.3; 24.7; total

length 30.9 and 29.5 mm.
Length of head from tip of snout to posterior tip of supraoccipital

26.5 and 27.1 ; width of head at coracoids 26.9 and 26.7; greatest depth

of body 12.0 and 12.1; postorbital length of head 14.6 and 14.2; length

of snout 11.1 and 10.1; diameter of eye 1.98 and 2.02; width of fleshy

interorbital space 7.90 and 7.29; width of gape of mouth 7.90 and 7.70;

longest (outer) mental barbel 7.90 and 6.48; length of maxillary barbel

measured from its anterior base to its tip 20.5 and 19.4; length of

barbel at front corner of upper lip 4.74 and 4.86; distance between

anterior nostrils 5.14 and — ; anus to anal origin 14.2 and 15.4; tip of

snout to anus 36.3 and 35.6; length of base of dorsal fin from bony
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origin to end of membranous base 30.4 and 32.5; length of first ray

of dorsal fin 17.8 and 16.6; length of io.st ray of dorsal fin 12.6 and 13.0;

length of first ray of anal fin 15.4 and 14.2; length of pectoral spine

to its fleshy tip 26.1 and 27.1; length of pelvic spine to its fleshy tip

13.0 and 14.2; length of upper ray of caudal fin 18.2 and 16.2; length

of lower simple ray of caudal fin 18.6 and 22.3; length of lower (long-

est) branched ray of caudal fin 22.9 and — ; length of depressed anal

fin 27.3 and 28.3: length of caudal peduncle, or distance from base of

last anal ray to midbase of caudal fin ra3^s 34.0 and 34.4; least depth

of caudal peduncle 3.95 and 4.04; distance from eye to origin of dorsal

39.5 and 38.5; distance from eye to origin of anal 51.8 and 47.4; dis-

tance from eye to insertion of pelvics 30.4 and 28.3.

The following counts were made, respectively: Dorsal rays i,6 and
i, 6; anal iii,4; and iii,4; pelvic i, 5 and i, 5; pectoral 1,6 and 1,6;

number of caudal fin rays i+7+i and i+7+i; number of platelets

along the lateral line 50 and 50; dorsal series of plates from origin of

dorsal to base of caudal fin 23 and 23; ventral series of plates from

anus to base of caudal fin 23 and 23; plates behind the base of last

anal ray 12 and 11 ;
plates in front of origin of anal fin 5 and 6; number

of spines on inner edge of the pectoral spine 6 and 6.

Color.—The general color pattern consists of four black saddles

across back and on sides, the first from under base of dorsal fin rays

down to and including the lateral line and below it a little posteriorly,

this bar extending only on the base of the dorsal fin except anteriorly

where it reaches halfway out the first ray; the second is just behind

the end of basal membrane of dorsal fin; third at smallest part of

caudal peduncle and last across the basal fifth of the caudal fin rays;

the ventral bony plates are pigmented, more so under the region of

the doreal saddles; the area around the tubular anterior nostrils is

blackish; undersides pale, dorsal surface of head brownish.

Remarks.—This new subspecies differs in color from Hoplomyzon
a. atrizona Myers and Dupouyichthys sajnto, as indicated in the key.

Named petroleus in honor of the Lago Petroleum Corporation of

Venezuela, the company that aided me so much in traveling around

the Maracaibo Basin of Venezuela and in whose camps I stayed.

HOPLOMYZON ATRIZONA ATRIZONA Myers

Hoplomyzon atrizona Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 95, fig. 3,

1942 (brook tributary to Rfo Zulia, Estacion Tdchira, 60 km. north of San
Cristobal, Venezuela).

The following counts were made on a paratype: Dorsal i,6; anal iii,4;

pelvic i, 5-i, 5 ;
pectoral 1, 6-1, 6 ; caudal fin rays i+7 +i

;
plates in lateral

line 50; plates on dorsal side 23; plates on ventral side 23; spines on
inner edge of pectoral spine 6; plates behind base last anal ray 11;

plates in front of anal origin 5.
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Family CETOPSIDAE

The genera and species centering around Cetopsis Agassiz have

caused me some trouble in attempting to loarn their limits, and their

nomenclature has not been clarified by Eigenmann in his various

papers. Bleeker divided the genus Cetopsis into three parts (Versl.

Akad. Amsterdam, vol. 14, p. 403, 1862) and added the fourth genus

{Paracetojms) in his Atlas ichthyologique. . . , vol. 2, p. 16, 1862. He
retained Cetopsis Agassiz and designated Cetopsis coecutiens Agassiz

as its type, defining the genus somewhat as follows: Teeth simple, on

premaxillarj'- triserial, on dentary and vomer uniserial; branchial

opening a small slit before base of pectoral fin; pelvic fins not united;

eye small; B. 10; A. 21.

Hemicetopsis Bleeker {op. cit., pp. 403 and 16) was defined as having

teeth simple, on premaxillaries, dentaries, and vomer uniserial; pelvics

not united; eye inconspicuous; A. 29. Bleeker designated as type

"Hemicetopsis can(lira= Cetopsis candira Ag."

Pseudocetopsis Bleeker (op. cit., pp. 403 and 16) was defined as

having teeth on premaxillaries and dentaries many-rowed, vomer

uniserial; gill opening about as long above as below base of pectoral

fin; pelvic fins united; eye conspicuous; dorsal and pectorals with a

produced filamei\t, A. 22. Bleeker designated as type "Pseudocetopsis

gobioides= Cetopsis gnbioides Kner."

Paracetojisis Guichenot {in Bleeker, op. cit., p. 16) is defined as

having the teeth on premaxillaries, dentaries, and vomer m m^any rows,

vomerine teeth in a transverse band interrupted in the middle; eye

conspicuous; B. 9; A. 30. Bleeker designated as the type "Para-

cetopsis hleekeri Guich. (IVIus. Paris)." Neave (Nomenclator Zool-

ogicus, vol. 3, p. 558, 1940) indicates that Bleeker used a manuscript

name of Guichenot for the new genus and species.

Bleeker (Nederi. Tijdschr. Dierk., vol. 1, pp. 115, 116, 1863) cites

the genera Cetopsis, Hemicetopsis, and Pseudocetopsis and defines them

the same as in 1862. Paracetopsis was not mentioned.

Eigenmann and Eigenmann (Proc. California Acad. Sci., vol. 1, p.

157, 1888) list Hemicetopsis, Cetopsis, Pseudocetopsis, and "? subgen.

nov. ?" Under the last they list two species, Cetopsis occidentalis

Stcindachner and Cetopsis ventralis Gill. The genera are not defined.

Eigenmann and Bean (Proc. U. S. Nat. Mus., vol. 31, p. 665, 1907)

give a key to the genera discussed above and name the fourth genus

listed that lacked a name in Eigenmann and Eigenmann {op. cit., p.

157). They say "the fourth, with occidentalis as the type, may be

named Paracetopsis (see fig. 3)." In their key they define their new

genus as: "Teeth all villiform, in bands, those on vomer in two

patches; ventrals partly joined to the hellj—Paracetopsis." This

definition by Eigenmann and Bean (op. cit., p. 065) agrees with that
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of Bleeker (Atlas ichthyologiqiie . . . ,
vol. 2, p. 16, 1862), but the

type species have different names.

Now Blocker {loc. cit.) apparently used a manuscript name of

Guichenot when he designated the genotype Paracetopsis hleekeri

Guichcnot of his new genus Paracetopsis. This is the first description

of P. bleekeri, and apparently it is valid, so the name must be accepted.

vSteindachner (Denkschr. Akad. Wiss. Wien, vol. 42, p. 99, pi. 8, fig. 2,

2a, 1879) described Cctopsis occidentalis from Guayaquil, Ecuador,

which agrees in dentition with hleekeri. Since no locality is given for

hleekeri, as first reviser I am referring occidentalis to Paracetopsis

hleekeri. Thus Paracetopsis Eigenmann and Bean becomes a synonym

of Paracetopsis Bleeker because they have the same species as geno-

type. Eigenmann (Rep. Princeton Univ. Exped. Patagonia, vol. 3,

p. 398, 1910) proposed the genus Cetopsogiton as a new name for

Paracetopsis Eigenmann and Bean, which he says is preoccupied; he

gave the type as Cetopsis occidentalis Steindaclmer. Thus Cetopso-

giton Eigenm.ann becomes a synonym of Paracetopsis Bleeker.

Unfortunately, Eigenmann and Bean (op. cit., p. 665) m their key

do not define the other three genera {Cetopsis, Hemicetopsis, and

Pseudocetopsis) the same as Bleeker did, and from this confusion has

resulted. In the following key I have attempted to define the genera

accordmg to Bleeker's diagnoses based on the genotypes:

KEY TO THE GENERA OF CETOPSIDAE

la. Gill opening restricted to a slit mostly in front of pectoral fin base.

2a. Teeth conical, in three rows on premaxiUaries and in one row on dentaries

and on vomer; pelvic fins not united Cetopsis i" Agassiz

2h. Teeth simple (probably all are incisors) in a single row on premaxillaries,

dentaries and on vomer; pelvic fins not united; anterior nasal openings

much farther apart than posterior ones Hemicetopsis '^ Bleeker

16. Gill opening wide, not restricted to in front of pectoral fin base but reaching

a little farther below than above pectoral base; pelvic fins united to each

other and to abdomen along their inner ray.

3o. Teeth conical, in a band of 3 or 4 rows on premaxillaries and dentaries and

transverse band on vomer interrupted in middle; anterior pair of nostrils

a little farther apart than posterior ones Paracetopsis ^^ Bleeker

35. Teeth conical, in a band of 2 to 4 rows on premaxillaries and dentaries, and

in 1 to 3 irregular rows on vomer, not interrupted in middle.

Pseudocetopsis " Bleeker

Genus CETOPSIS Agassiz

Cetopsis Agassiz, in Spix, Selecta genera et species piscium . . . Brasiliam . . ,,

p. 11, 1829. (Type designated as Cetopsis coecvtiens Agassiz by Bleeker,

1862.)

" GenotjTJC, Cetopnis coecutiens Agassiz.

" Genotype, Hemicetopsis candira (Agassiz).

'2 Genotype, Paracetopsis hleekeri Guichenot, in Bleeker^ Cetopsis occidentalis Steindaehner.

" Genotype, Cetopsis gcbtoidcs Kner. The following species undoubtedly belong to this genas: Cetopsit

ventralis Gill; Cetopsis chalmcrsi Norman; Hemicetopsis macilentus Eigenmann; Hemicetopsis minutus

Eigenmann; Hemicetopsis othonops Eigenmann; Hemicetopsis amphihxa Eigenmann; Cetopsis plumbetu

Steindaehner.
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CETOPSIS COECUTIENS (Lichtenstein)

Silurus coecutiens Lichtenstein, Wiedemann's Zool. Mag., vol. 1, pt. 3, p. 61,

1819 (ref. copied).

Cetopsis coecutiens Agassiz, in Spix, Selecta genera et species piscium . . .

Brasiliam . . .
, p. 12, tab. 10, fig. 2, and tab. A., fig. 5, 1829 (ref. copied).

Cetopsis coecutiens Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899

(Apure River, Venezuela).

Genus PSEUDOCETOPSIS Bleeker

Pseudocetopsis Bleeker, Versl. Akad. Amsterdam, vol. 14, p. 403, 1862; Atlas

ichthyologique, vol. 2, p. 16, 1862. (T3'pe, Cetopsis gobioides Kner.)

TENTATIVE KEY TO THE SPECIES OF PSEUDOCETOPSIS

la. Dorsal rays 1, 5; anal rays about iii or iv, 20 to 23.

2a. Head 4 to 4% and depth 4^ to 5}^ in standard length.

3a. Snout to dorsal origin 2.7 and length of anal base 3.4 in standard length;

caudal peduncle longer than deep; maxillary barbel reaching to end of

head, posterior m.ental barbel to end of gill membranes under head;

maxillary barbel 1.7 in anal base; pelvics reaching to anus; anus a

trifle closer to base of caudal than end of snout.

Pseudocetopsis minutus (Eigenmann)

3&. Snout to dorsal origin a little over 3 in standard length; caudal peduncle

as deep as loKg Pseudocetopsis chalmersi (Norman)

26. Head 3.2, depth 3.2, snout to dorsal 2.8, all in standard length; snout to

dorsal 0.85 in anal base and latter 3.1 in standard length; maxillary

barbel reaches halfway to end of head and posterior mental barbel two-

thirds way to edge of gill membrances below head; anus much closer to

base of caudal fin than to snout tip; branchings of chromatophores

parallel or nearly so. [This may be the young of some other species

already named] Pseudocetopsis macilen.tus (Eigenmann)

16. Dorsal rays i,6; anal rays iii or iv, 20 to 29; pelvics i,5; head 4 to 4%; depth 4

to 5J4 in standard length.

4a. Anal rays about iii or iv, 26 to 29; barbels short, about 3 or 4 times diameter

of eye and none reaching more than halfway to end of gill membranes;

pelvics reach to anus; latter about equal distance from caudal base to

tip of snout or a trifle closer{Pseudocetopsis ventralis (Gill)

to caudal base jPseudocetcpsis aniphiloxa (Eigenmann)

46. Anal rays iii or iv, 20 to 24; anus a little closer to base of caudal fin than

to tip of snout.

5a. Color plain grayish above, paler to silvery below, without dark blotches

about size of eye; anal rays iii or iv, 20 to 21; head 4 to 4% and depth

4 to 4%.

6a. Snout to dorsal origin in anal base 1.1 and 3.2 in standard length;

anal base 3 in standard length
;
posterior mental barbel reaches half-

way to edge of gill membrane below head, and maxillary barbel

two-thirds way to end of head; length of maxillary barbel 2.9 in anal

fin base; longest rays of both pectoral and dorsal fins about 1.9 in

snout to dorsal Pseudocetopsis gobioides (Kner)

66. Snout to dorsal origin 0.8 in anal base and 2.9 in standard length; anal

base 3.2 to 3.6 in standard length; posterior mental barbel reaching

to edge of gill membranes below head, and maxillary barbel reaching

halfway to end of head; maxillary barbel 2.2 in anal base; longest
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A, Pseudocetopsis plumheus orinuco, new subspecies: Ho!ot)-pe (U.S.N.M. No. 121263), 95 mm.

in standard length; B, /'. plumheus motatanensis, new subspecies: Holotype (U.S.N.M.

No. 121265), 146.5 mm.; C, Py iridium emanueli emanueli, new species and subspecies: Holo-

type (U.S.N.M. No. 121223), 174 mm. A and B, retouched photographs; C, drawing.
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A, Pygtdium emanueli molalanensis, new subspecies: Holotype (U.S.X.M. Xo. 12l2.i2), 71

mm. in standard lengtii; B, P. ba?ineaui maracaiboensis, new subspecies: Holot\'pe

(U.S.X.M. Xo. 121227), 43.7 mm.; C, Tridcnsimilis venezuelae, new genus and species:

Moloupe (U.S.N.M. Xo. 121290), 19..^ mm. Retouched photographs.
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branched rays of dorsal and pectorals 2 to 2.4 in snout to dorsal.

(Pectoral rays on six specimens i,8; anal rays iv, 20 and iv,21

equally on four examples; pelvics i, 5 on six specimens).

Pseudocetopsis othonops (Eigenmann)

5b. Color darker above, paler below, with numerous dark blotches on sides,

a little larger than ej^e; anal base 3.0 to 3.2 in standard length; snout

to dorsal 2.8 to 3.2 in standard length and 0.9 to 1.0 in length of anal

base; longest branched ray of pectorals 2.0 to 2.3 in snout to dorsal;

anal rays iii or iv, 21 to 24.

7a. Posterior mental barbel reaching to edge or a little past gill mem-
branes on underside of head; depth 4.9, head 4.2, all in standard

length; least depth of caudal peduncle equal to its length and 2.2 in

anal fin base; length of maxillary barbel 3.1 in anal base and it

reaches two-thirds way to end of head; anal rays iii (iv ?), 23 or 24.

Pseudocetopsis plumbeus plumbeus (Steindachner)

76. Posterior mental barbel reaching four-fifths way to edge of gill mem-
brane; depth 3.7 to 4.0; head 3.5 to 4.0 in standard length; least

depth of caudal peduncle 0.98 to 1.01 in its length and 2.2 to 2.5

times in length of anal fin base; length of maxillary barbel 4 to 4.2

in anal base and it reaches halfway to end of head; pelvics do not

reach anus; anal rays iii or iv, 22 or 23; pectoral rays usually i,9.

occasionally i,8.

Pseudocetopsis plumbeus Orinoco, new subspecies

7c. Posterior mental barbel reacliing two-thirds way to edge of gill mem-
branes or four-fifths in some males; depth 4.6 to 5.1, head 3.5 to 4.0

in standard length; least depth of caudal peduncle 1.2 to 1.25 in its

length and 2.6 to 2.8 times in length of anal fin base; length of maxillary

barbel 2)^ to 3)^3 in anal base and reaching one-half to three-quarters

way to end of head; pelvics not reaching to anus; anal rays iii or iv,

21 to 24, usually 22 or 23; pectoral rays i,9, rarely i,8.

Pseudocetopsis plumbeus motatanensis, new subspecies

PSEUDOCETOPSIS PLUMBEUS ORINOCO, new subspecies

Plate 5, A

Holotype.—U.S.N.M. No. 121263, a specimen 95 mm. in standard

length, collected by Leonard P. Scluiltz, March 31, 1942, in the Rio
Torbes, 1 km. above Tariba, Orinoco system, Venezuela.

Paratypes.—V.^.^.M. No. 121264, 2 specimens, 64.5 and 92 mm.,
collected by L. P. Schultz, G. Zuloaga, Roger Sherman, and William

Phelps, Jr., May 12, 1942, in the Rio Guarico and tributaries between
San Sebastian and San Casimiro, Estado de Aragua, Venezuela.

Description.—Detailed measurements made on the tiiree types are

recorded below, in hundredths of the standard length, first for the

holotype and then for the paratypes in parentheses, respectively.

Standard lengths (in mm.) 95 (92; 64.5).

Length of head 26.1 (27.3; 27.1); greatest depth 25.3 (26.7; 25.1);

length of snout 9.16 (7.94; 8.22); diameter of eye 2.53 (2.61; 3.26);

width of interorbital space 10.0 (10.8; 9.46); postorbital length of

head 17.8 (17.9; 17.7) ; distance between anterior pair of nasal openings

533749—43 6
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6.10 (6.20; 6.51) ; distance between the posterior pair of nasal openings

5.48 (5.32; 5.58); tip of snout to dorsal origin 34.7 (35.1; 33.6); snout

to anal origin 59.0 (58.7; 59.0); snout to pectoral insertion 24.2

(25.1; 24.2); snout to pelvic insertion 40.8 (42.4; 41.4); snout to anus

53.7 (54.4; 54.2); length of maxillary barbel 10.2 (8.70; 9.46); length

of inner or anterior mental barbel 9.05 (9.24; 6.98) ; length of posterior

(outer) mental barbel 10.1 (9.78; 9.61); length of anal base 31.8

(32.1; 31.5); length of caudal peduncle or distance from base of last

anal ray to midbase of the caudal fin 13.2 (14.1; 14.7); least depth

of the caudal pedimcle 13.2 (13.9; 13.9); length of first simple ray of

dorsal fin 19.5 (19.3; ); length of longest or first branched ray

of dorsal 17.0 (17.5; 17.2); length of first simple ray of pectoral fin

17.9 (16.6; 18.9); length of first or longest branched ray of pectoral

fin 14.7 (14.9; 15.5); length of longest branched ray of pelvic fins

11.0 (10.3; 10.4); length of longest upper ray of caudal fm 23.8 (20.1;

24.0); length of longest lower ray of caudal fin 24.7 (19.7; 24.3);

shortest middle ray of caudal fin 11.6 (12.5; 13.8); width of head

across base of pectorals 18.4 (19.6; 18.0).

The following counts were made, respectively: Anal rays iii,23

(iii,23; iv,22); dorsal i,6 (i,6; i,6); pectoral i,8-i,8 (i,9-l,9; i,8-i,8);

pelvies always i,5; branched rays of caudal fin 15 (15; 15); gill rakers

(2 + 6; ).

Head rounded anteriorly, body compressed posteriorly, snout

projectmg a little beyond the lower jaw, so that mouth is subterminal;

anterior nostrils at sides of tip of snout, this pair a little farther apart

than posterior pair; eyes embedded, without free margins; gill mem-

branes broadly joined to isthmus, the gill opening wide and extending

a Uttle farther below the pectoral base than above it; gill rakers

short about 2 + 6 or 7 ; the pair of maxillary barbels lying in a groove,

as do the two pairs of mental barbels on underside of head; first

ray of dorsal and pectoral produced beyond branched rays in males;

anus equidistant between midcaudal fin base and tip of chin; caudal

fin deeply concave; pectoral fm a little rounded; dorsal truncate

posteriorly; pelvics at midline joined to body and to each other;

caudal peduncle as long as deep; teeth conical in three of four rows

on premaxillaries and on dentaries and in one or two irregular rows

on the vomer, the latter parallel with premaxillary band of teeth,

not interrupted in the middle.

Co/or.—Brownish black, dark or grayish above, silvery below, the

upper sides with numerous blackish blotches, some a little larger

than eye; all margins of caudal fin edged with a narrow white band;

paired fins pale; dorsal plain grayish, anal with a few black pigment

cells mostly posteriorly; peritoneum mostly pale.

Remarks.—This new subspecies is separated from all related forms

as indicated in the key on pages 252-253.
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This species was taken in a mountain stream in very swiftly flowing

water among gravel and rubble.

Named Orinoco in reference to the river system in which it was

collected.

PSEUDOCETOPSIS PLUMBEUS MOTATANENSIS, new subspecies

Plate 5, B

Holotype.—U.S.N.M. No. 121265, a specimen 146.5 mm. in standard

length, collected by Leonard P. Schultz, March 25, 1942, in the Rio

Motatan, 4 km. above Motat^n.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121268,

2 specimens, 113 and 160 mm., collected along with the holotype and

bearing the same data; U.S.N.M. No. 121266, an example 57 mm. in

standard length, from the Rio San Juan at the bridge, south of Mene

Grande, Motatan System, March 20, 1942; U.S.N.M. No. 121267,

2 specimens, 67 and 81 mm., from the Rio Motatan, 8 km. below

Motatan, March 24, 1942; U.S.N.M. No. 121269, 5 examples, 57 to

113 mm., from the Rio Motatan at the bridge 22 km. north of Motatan,

March 17, 1942.

Description.—Detailed measurements made on the holotype and

two paratypes, expressed in hundredths of the standard length, are

recorded below, respectively, first for the holotype, then in parentheses

for the paratypes. Standard length (m mm.) 146.5 (113; 57).

Length of head 25.2 (25.2; 28.4); greatest depth 21.5 (19.9; 20.5);

length of snout 7.16 (7.52; 7.19); diameter of eye 2.46 (2.65; 4.20);

interorbital space 10.2 (9.30; 10.0); postorbital length of head 17.1

(17.3; 17.5); distance between anterior pair of nasal openings 5.46

(5.13; 5.61); distance between posterior pair of nasal openmgs 4.10

(3.81; 4.74); tip of snout to dorsal origm 33.5 (32.7; 35.4); snout to

anal origin 58.4 (55.8; 60.2); snout to pectoral insertion 23.2 (23.4;

25.4); snout to pelvic insertion 44.1 (41.6; 44.2); snout to anus 53.9

(53.2; 57.4); length of maxillary barbel 9.56 (12.8; 13.9); length of

anterior mental barbel 7.85 (9.74; 11.9); length of outer or posterior

mental barbel 8.53 (10.7; 12.3) ; length of anal fm base 30.7 (30.6; 31.6)

;

length of caudal peduncle 13.6 (13.7; 14.4); least depth of caudal

peduncle 11.1 (11.3; 11.9); length of first or simple ray of dorsal fin

21.9 (30.5; 21.8); length of first or simple ray of pectoral fin 16.1

(20.9; 16.0); length of longest or first branched ray of dorsal fin 17.7

(20.3; 18.6); length of longest or first branched ray of pectoral fin

14.4 (16.8; 15.3); length of longest branched pelvic ray 9.22 (11.1

12.1); length of longest upper ray of caudal fin 20.2 (25.2; 22.3)

length of longest lower branched ray of caudal fin 21.9 (24.0; 23.2)

length of shortest midcaudal ray 12.3 (13.7 ; 14.2) ; width of head across

base of pelvics 18.1 (16.4; 16.8).

The following counts were made, respectively: Anal rays iii, 24
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(iv, 22;iv, 23;iii, 22;m, 22;iv, 22;iii, 23;iii, 23 ; iii, 22 ; iii, 22;iv, 21);

dorsal rays i, 6 (i, 6 ; i, 6 ; i, 6 ; i, 6 ; i, 6 ; i, 6 ; i, 6 ; i, 6) ;
pectoral rays on

ten i, 9-i, 9, on one paratype i, 8-i, 8; pelvics always i, 5 and branched

caudal fin rays 15 (15; 15); gill rakers — (— ; 2-f-7).

Head bluntly rounded anteriorly, body compressed posteriorly,

snout projecting a little beyond the lower jaw; mouth subterminal;

gape moderately wide; anterior pair of nostrils at sides of snout a

little more separated than the posterior pair, which is situated between

the eyes; interorbital space convex; eyes embedded, their margins not

free; gill membranes broadly joined to the isthmus; gill openings

wide, a little longer below than above base of pectoral fins; gill rakers

short, stiff, about 2+6 or 7; maxillary barbels lying in a groove;

mental barbels lying in a shallow depression on under side of head;

first ray of dorsal and of pectoral considerably produced in the males

beyond the branched rays; anal rays of males longer than in fem.ales;

anus equal distance from midbase of caudal fin and a little behind

rear of eye; caudal fin deeply concave; dorsal truncate or slightly

concave posteriorly; pelvics a little rounded and pectorals truncate

or rounded; inner sides of pelvics joined and fused with midline of

abdomen; caudal peduncle longer than deep; teeth all conical in about

three irregular rows on premaxillaries, two on dentaries and an

irregular row on vomer, the latter not interrupted in the middle.

Color.—Grayish to brownish above, paler below, with the sides well

supplied with small dark blotches, more or less obscure in some speci-

mens; these spots are much less evident in this form than in Orinoco.

Caudal fin edged with white on all margins; inside of white posterior

margin the caudal fin pigment is intensified considerably; paired fins

plain, pale in color, the dorsal grayish; anal with distal half dark, the

edge white; peritoneum mostly pale.

Remarks.—This new species may be separated from all related forma.

by means of the key on page 253. It was taken in swiftly flowing

water among rubble to coarse gravel.

Named motatanensis after the stream system in which it was

collected.

Family PYGIDIIDAE
KEY TO THE GENERA OF PYGIDIIDAE REPORTED FROM VENEZUELA (MODIFIED

MOSTLY AFTER EIGENMANN)

la. Anal fin short with 7 to 11 rays, its origin usually behind, rarely under that

of dorsal fin; eyes superior.

2a. A pair of nasal barbels; no mental barbels; mandible with considerable

anteroposterior extent, teeth extending along less than half its total

length; teeth strong; anal short; no mental barbels; opercle and inter-

opercle with spines; two barbels at angle of mouth; opercle without a

dermal flap; caudal peduncle compressed; anal partly or entirely behind

dorsal; pelvics present; outer pectoral ray usually prolonged.

Pygidium Meyea
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2b. No nasal or mental barbels; mouth inferior; anal short, of 7 to 11 rays, its

origin usually behind, rarely under that of dorsal; lower barbel at angle

of mouth minute; eyes superior.

3a. Mouth wide, teeth very numerous, in several very regular series; rami
of lower jaw transverse, meeting, with teeth along its entire length;

premaxillary large.

4a. Accessory caudal rays few, not conspicuous; caudal not fan-shaped or

excessively contracted at base; upper tip with fine, hairlike, movable
teeth.

5a. Gill membrane confluent with isthmus; gill openings reduced to a
narrow slit in front of pectoral; opercle with 4 to 12 spines.

6a. Caudal emarginate or obliquely rounded, origin of pelvics nearly

equidistant from base of caudal iin and snout to opercle; color,

if present, in spots Komoiiaetus Eigenmann and Ward
66. Caudal rounded; few accessory rays; origin of pelvics l}i to 2

times as far from snout as from caudal.

7a. Eyes superior and close together Steg'ophilus Reinhardt

75. Eyes large, far apart, and lateral Haemomaster Myers
5b. Gill membrane, united free from isthmus Acanthopoma Liitken

4b. Accessory caudal rays very numerous, tail like that of a tadpole, base
of caudal very narrow; no hairlike teeth on upper lip.

Ocliinacanthus Eigenmann
3b. Mouth narrow, rami of lower jaw not transverse, teeth few, feeble, not

meeting in middle; a few depressible teeth in a single series in middle
of upper jaw; mandibles without teeth, or with a few excessively

minute teeth on ends of rami; caudal rounded to emarginate; long,

slender fishes Vandellia Cuvier and Valenciennes

16. Anal long with 15 to 25 rays; its origin in front of that of dorsal fin; eyes

lateral, seen as well from above as from below. (Tridentinae.)

Tridensimilis, new genus

Subfamily Stegophilinae

Genus PYGIDIUM Meyen

Trichomycterus Valenciennes, in Humboldt, Recueil d'observations de zoo-

logie . . . , vol. 2, p. 348, 1811 (non Thrichomyc'erus Humbo'dt).
Pygidium Meyen, Reise um die Erde, vol. 1, p. 475, 1834 (ref. copied from

Neave). (Type, Pygidium fuscum Meyen.)

KEY TO THE SPECIES OF PYGIDIUM REPORTED FROM VENEZUELA

la. Caudal fin rounded; maxillary barbels slender, reaching to middle of pectoral

rays; nasal barbel short, reaching a little past eye or about halfway to

end of operculum; origin of dorsal a trifle closer to base of midcaudal fin

rays than to tips of branched rays of pectoral; insertion of pelvics equal

distance between base of midcaudal fin rays and end of operculum; length

of upper prolonged pectoral ray IJ-^ times m distance from its tip to inser-

tion of pelvics; a vertical line through origin of dorsal passes a little closer

to insertion of pelvics than to anus; color pattern of dark diffuse spots or

blotches, no lateral band Pygidium meridae (Regan)

16. Caudal fin emarginate or a little concave; teeth all pointed, no incisors, on
jaws.

2a. Color plain or sides with one or more continuous dark bands, but no dark

spots on back or sides.
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3a. Three dark bands, two on sides and one along middorsal line anteriorly;

a wide diffuse blackish band along lateral line, with wide pale streaks

above and below; above upper pale band a second wide blackish band

beginning at base of nasal barbel and passing through eye, thence

along upper sides close to base of dorsal fin, thence fading posteriorly

on upper sides of caudal peduncle; a third blackish streak separated

from second black band by a pale streak running along middorsal

line of head and back, fading in front of dorsal fin; nasal barbel long,

reaching past end of operculum; origin of dorsal equal distance between

base of midcaudal fin rays and posterior one-quarter of length of

branched pectoral rays; insertion of pelvics equal distance from base

of midcaudal fin rays and middle of postorbital length of head or

eye in young; length of prolonged upper ray of pectoral fin about

equal to distance from its tip to insertion of pelvics; usually a more

or less evident dark streak across outer two-thirds of length of caudal

fin Pygidium emanueli emanueli, new species and subspecies

36. Three dark bands on sides, none along middorsal line of back anteriorly;

a blackish band on midsides along lateral line, above and below

which is a pale band or streak; below lower pale streak a band, more

or less a series of diffuse blotches running together, beginning in axil

of pectoral and continuing above pelvic base and fading posteriorly;

above upper pale streak a third intense dark band, beginning at base

of nasal barbel, passing through eye, thence a little distance away

from base of dorsal, fading posteriorly; no middorsal dark streak;

origin of dorsal fin equal distance from base of midcaudal fin rays and

middle of length of branched rays of pelvics- insertion of pelvics equal

distance from base of midcaudal fin rays and about middle of postorbital

length of head; nasal barbel reaches past end of operculum; length of

upper prolonged pectoral ray contained 1 to 1>4 times in distance

from its tip to insertion of pelvics.

Pygidium emanueli motatanensis, new subspecies

3c. Color plain in adults, but in young about 30 to 40 mm. or shorter, a

single black streak along midsides, but at 70 mm. the streak barely

discernible; origin of dorsal equal distance from base of midcaudal fin

rays and tips of branched rays of pectoral; insertion of pelvics equal

distance from base of midcaudal fin rays and middle of postorbital

length of head; length of first (prolonged) ray of pectoral contained

IJ^ to 1% in distance from its tip to insertion of pelvics; nasal barbel

reaches a little past end of operculum; pelvics not reaching past anus.

Pygidium knerii (Steindachner)

26. Back or sides or both with numerous blackish or brownish spots, these

small or of moderate size; caudal fin a little concave; belly plain; some-

times spots along midsides more or less fusing into a dark, narrow streak;

origin of dorsal a little closer to tips of branched rays of pectoral fin

than to midbase of caudal fin; insertion of pelvics equidistant from

midcaudal fin base and second third of postorbital length of head;

length of upper prolonged ray of pectoral equal to 0.9 to 1.2 times in

distance between its tip and pelvic insertion; nasal barbel extending

considerably past end of operculum.

Pygidium banneaui maracaiboensis, new subspecies
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PYGIDIUM MERIDAE (Regan)

Triehomyrterus meridae Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 12, p. 624,

1903 (Rio Albireggas, above M6rida, Venezuela [Rio Chama system]).

—

RiBEiRO, Rev. Mus. Paulista, vol. 10, p. 725, 1918 (M^rida).

Pygidium meridae Eigenmann, Mem. Carnegie Mus., vol. 7, No. 5, p. 315, pi.

49, fig. 2, 1918 (Cordillera of Merida, Venezuela); Bol. Soc. Col. Cien. Nat.,

vol. 8, p. 161, 1920 (M6rida).

PYGIDIUM EMANUELI EMAN U ELI, new species and subspecies

Laucha

Plate 5, C

Holotype.—JJ.S.KM . No. 121223, a specimen 174 mm. in standard

length, collected by Leonard P. Scliiiltz, April 3, 1942, in the Rio

Chama at Estanques, Estado de Merida, Venezuela.

Paratypes (all taken by L. P. Schnltz).—U.S.N.M. No. 121224, 51

examples, 52 to 170 mm. in standard length, collected along with the

holotj^pe and bearing the same data; U.S.N.M. No. 121225, 19 speci-

mens, 74 to 203 mm., from the Rio Gonzales tributary to Rio Chama,

at La Gonzales, Estado de Merida, March 29, 1942; U.S.N.M. No.

121220, 14 specimens, 58 to 245 mm., in the Rio Chama, 10 km.

below Lagimillas, Estado de Merida, Aiarch 30, 1942.

The above specimens were taken in swift mountain streams among
rubble and loose gravel m the Rio Chama system,.

Description.—Based on the holotype and paratypes listed above.

Measurements of the holotype and two paratypes, expressed m hun-

dredths of the standard length, are recorded below, the paratypes in

parentheses, respectively. Standard length (in mm.) 174 (245; 77.7).

Length of head to end of opercle 18.0 (18.5; 19.0); width of head

across base of pectorals 14.2 (15.3; 14.1); greatest depth of body 18.6

(20.8; 16.1); length of snout 8.9 (9.3; 9.0); diameter of eye 1.38 (1.55;

2.06); least width of fleshy interorbital space 5.17 (6.12; 6.05); post-

orbital length of head 8.15 (8.57; 9.01); length of longest ray (first

branched) of anal fin 11.8 (12.2; 12.5); length of longest ray of dorsal

10.6 (12.1; 14.2); length of longest ray of pelvics 8.67 (9.43; 10.7);

length of prolonged upper raj?- of pectoral fin 18.3 (18.2; 17.6); least

depth of caudal peduncle 12.6 (13.9; 12.2); length of caudal peduncle

21.0 (22.0; 22.0); length of longest ray of caudal fin 14.6 (15.3; 19.0);

distance from snout to origin of dorsal fin 62.0 (63.7; 64.6); distance

from snout to origin of anal fin 69.8 (73.0; 71.5); snout to anus 65.4

(67.4; 67.7); snout to pelvics 55.5 (56.6; 57.7); distance from insertion

of pelvics to anal origin 17.3 (17.1; 18.1); length of maxillary

barbel 15.9 (16.3; 17.4); length of lower maxillary barbel 12.2 (12.2;

14.2); length of nasal barbel 14.5 (13.6; 16.1); distance from eye to

margin of posterior nostril 3.39 (3.88; 3.22); distance from tip of

prolonged upper pectoral ray to pelvic fin insertion 20.3 (23.8; 17.5):

distance that upper ray of pectoral extends beyond tips of branched

pectoral rays 6.60 (6.32; 3.86).
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The following counts were made: Dorsal rays v, 6 (v, 6; v, 6); anal

V, 4 (v, 4; V, 4); pectoral i, 8— i, 8 (i, 8 — i, 8; i, 8); pelvic always i, 4;

branched rays of caudal fin 11 (11 ; 11) ; number of gill rakers on first

gill arch usually 2-f 5.

Head depressed, body compressed posteriorly; gill membranes ex-

tending moderately forward, joined, and forming a narrow free fold;

anus about three-fourths the way from base of pelvics to anal origin;

a vertical line through dorsal origin passes about midway between

pelvic insertion and anal origin; pelvics do not reach past anus; caudal

fin truncate; other fins rounded; eye small, witliout free margin, more

or less embedded; maxillary barbel reaching to rear of base of pectoral

fin; lower maxiUary barbel reaching to insertion of pectorals or

a trifle be3''ond; nasal barbel reaching a little past tip of opercle;

teeth villiform, pointed, in a band on premaxillaries and at front of

dentaries.

Color consisting of a dark band along midsides, another along upper

sides from nostrils through eye past base of dorsal fin and a third

along middorsal line anteriorly fading before dorsal fin, these three

black bands separated b}- pale bands; no spots anywhere; belly plain,

light grayish yellow. The band along midsides very intense in the

young but more or less diffuse in adults; all fins grayish.

Remarks.—This species differs from all other forms with a truncate

caudal fin and nasal barbels that reach past the opercle in having

three blackish bands, two on the side and one along middorsal line

anteriorly.

Named emanueli in honor of Juan F. Emanuel, former governor of

the district of Goajira, who acted as my guide in much of my collecting

in the lowlands of the Maracaibo Basin.

PYGIDIUM EMANUELI MOTATANENSIS. new subspecies

Latjcha

Plate 6, A

Holotype.—V.S.'NM. No. 121232, a specimen 71 mm. in standard

length, taken by Leonard P. Sclmltz, March 17 and 20, 1942, in the

Rio San Juan at the bridge south of Mcne Grande, J^lotatan system,

Maracaibo Basin.

Paratypes.—V.S.NM. No. 121233, 5 specimens, 42.5 to 56 mm.,

collected along with tlie holotype and bearing the same data.

All the types came from among rubble and coarse gravel.

Description.—B&sed on the holotype and paratypes listed above.

Measurements of the holotype and paratype, expressed in hundredths

of the standard length, are recorded below, first for the holotype, then

for the paratype in parentheses, respectively. Standard length (in

mm.) 71 (45.6).



THE CATFTSHES OF VEISTEZUELA—SCHULTZ 261

Length of head to end of operculum 18.4 (21.5); width of head to

base of pectorals 14.4 (16.9); greatest depth 18.0 (16.5); length of

snout 8.17 (8.77); diameter of eye 2.53 (3.29) ; width of fleshy inter-

orbital 5.92 (6.59); postorbital length of head 9.16 (9.87); length of

longest (first branched) ray of anal fin 11.5 (13.2); length of longest

dorsal ray 14.5 (15.4); length of longest pelvic ray 9.43 (10.5); length

of first (upper) ray of pectoral 18.3 (18.6); least depth of caudal

peduncle 13.4 (12.9); length of caudal peduncle 20.4 (20.0); length of

longest ray of caudal fin 18.4 (20.4); distance from tip of snout to

origin of dorsal 63.0 (65.8); snout to anal origin 73.4 (73.7); snout to

pelvic insertion 58.0 (57.2) ; snout to anus 65.9 (66.9) ; distance from

pelvic insertion to anal origin 18.2 (17.5); length of maxillary barbel

18.3 (21.9); length of lower maxillary barbel 13.4 (15.1); length of

nasal barbel 18.4 (20.0); distance from eye to rim of posterior nostril

2.96 (2.85); distance from tip of prolonged upper pectoral ray to

pelvic insertion 21.8 (21.1); length of prolonged tip of upper pectoral

ray beyond branched rays of pectoral 6.34 (4.17). Caudal fin truncate

or a trifle concave; other fins rounded; barbels as in P. emanueli

emanueli.

The following coimts were made: Dorsal always v, 6; anal always

V, 4; pelvic always i, 4; branched caudal rays 11 ;
pectoral rays i, 8— i,

8 (i, 8— i, 8); gill rakers about 2+ 5 to 7, rather rudimentary.

The shape and proportions of the body are the same as in Pygidium
emanueli emanueli from the Rio Chama system.

Color.—No black band along middorsal line of back; belly pale,

yellowish in alcohol. The black band along midsides is most dis-

tinct, bordered above and below by a pale band ; above the upper pale

band is another blackish band extending from nostrils through eye

backward to opposite dorsal fin, fading porsteriorly ; below the lower

pale band is a third darkish band made up of more or less diffuse spots

that run together, this band begins in axil of pectoral fin and passes

above base of pelvies, then fading posteriorly; all fins a little grayish;

peritoneum pale.

Remarks.—^This subspecies differs from P. emariueli emanueli in

lacking the black streak anteriorly along the middorsal line and in the

presence of a dark streak on lower lateral sides.

Named motatanensis after the river system in which it was collected.

PYGIDIUM KNERn (Steindachner)

Tricho?nycterus knerii Steindachnee, Sitzb. Akad. Wiss. Wien, vol. 86, p. 81,

pi. 5, fig. ], la^ 1882 (Canelos).

U.S.N. M. No. 121235, 9 specimens, 29 to 160 mm. in standard length, collect-

ed March 31, 1942, bj^ Leonard P. Schultz, in the Efo Torbes, 1 km. above Tdriba,

Orinoco system. The three smallest specimens in this lot have a distinct black

streak along midsides; on a specimen about 71 mm. in length, this black streak is

barely visible, while on larger sizes the sides are plain brownish in alcohol.
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U.S.N. M. No. 121234, 2 specimens, 29 and 65.5 mm., collected by Leonard

P. Schultz, March 31, 1942, in the Rfo Cobrc above its mouth, tributary to Rio

Quinta, thence Rio La Gritcv, Catatumbo system; U.S.N. M. No. 101616, an

example 53.5 mm., collected by Nic6foro Maria in the Rio Pamplonita near

Cucuta, Colombia (Catatuml)o system).

Certain measurements were made on two specimens of knerii, the

first from the Rio Torbos and the other from the Rio Cobre; these

data, expressed in hmidredths of the standard k^ni^th, respectively,

are recorded below. Standard length (in mm.) 71.2, 64.7.

Length of head to end of opercle 19.2, 19.3; greatest depth 15.7,

16.2; length of longest pelvic ray 9.97, 10.2; length of upper prolonged

ray of pectoral 14.9, 16.2; distance from tip of snout to origin of dorsal

64.0, 64.2; snout to pelvic insertion 54.8, 59.5; snout to anal origin

71.4, 74.2; distance from dorsal origin to tip of caudal fin 52.5, 52.8;

pelvic insertion to tip of caudal fin 61.0, 60.1; distance from pelvic

insertion to anal origin 15.9, 15.3; length of snout 8.85, 8.50; post-

orbital length of head 9.13, 8.81; interorbital space 5.62, 6.18; length

of nasal barbel 16.3, 14.8; length of upper maxillary barbel 19.8, 18.6.

For counts of fin rays see table 11.

PYGIDIUM BANNEAUI MARACAIBOENSIS, new subspecies

Plate 6, B

Holotype.—U.S.N.M. No. 121227, a specimen 43.7 mm. in standard

length, collected by Leonard P. Schultz, March 17 and 20, 1942, in

the Rio San Juan near bridge, south of Alene Grande, tributary to

Rio Motatan, Maracaibo Basin.

Paratypes (aU collected by L. P. Schultz) .—U.S.N.M. No. 121228,

5 examples, 31 to 56 mm., taken along with the holotype and bearing

the same data; U.S.N.M. No. 121229, 16 specimens, 31.5 to 48.6

mm., from the Rio ALachango, 20 km. above the bridge south of

Lagunillas, Maracaibo Basin, March 21, 1942; U.S.N.M. No. 121231,

2 specimens, 33.5 and 65 mm., from the Rio Motatan, 4 km. above

Motatan, March 25, 1942; U.S.N.M. No. 121230, an example 50.7

mm., from the Rio Palmar near Totuma, about 100 km. southwest of

Maracaibo, February 21, 1942.

Description.—Based on the holotype and paratypes listed above.

Measurements of the holotype and two paratypes, expressed in hun-

dredths of the standard length, are recorded below, first for the holo-

type followed by those for the paratypes in parentlieses, respectively.

Standard length (in mm.) 43.7 (46.5; 33.5).

Length of head to end of opercle 20.1 (19.3; 20.3); width of head

across base of pectorals 15.6 (15.3; 15.2); greatest depth 15.6 (19.3;

14.3); length of snout 8.70 (8.17; 8.36); diameter of eye 2.29 (1.93;

2.39); interorbital space (fleshy) 5.26 (5.38; 5.97); postorbital length

of head 10.3 (11.2; 10.4); length of longest or first branched ray of
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anal fin 13.0 (14.4; 12.8); length of longest ray of dorsal 13.0 (15.3;

14.0) ; length of longest ray of pelvics 10.8 (9.89; 9.85) ; length of pro-

longed ray of pectoral 20.4 (19.3; 18.8) ; least depth of caudal peduncle

11.9 (13.1; 9.85); length of caudal peduncle 19.9 (18.9; 21.2); length

of longest ray of caudal fin 19.7 (17.6; 17.6); tip of snout to origin of

dorsal fin 67.0 (69.0; 66.2); snout to origin of anal 73.2 (74.8; 72.2)

snout to anus 68.2 (69.9; 67.2); snout to pelvic insertion 57.9 (57.0

56.7); distance from pelvic insertion to anal origin 15.1 (17.4; 15.8)

length of maxillary barbel 25.2 (22.6; 20.9); length of lower maxillary

barbel 18.3 (16.1; 14.9); length of nasal barbel 21.3 (18.5; 16.7);

distance from eye to posterior nostril 2.52 (2.15; 2.09); distance from

tip of prolonged upper ray of pectoral fin to pelvic insertion 19.7

(21.5; 20.0); length of the prolonged upper pectoral ray beyond tips

of branched rays 5.95 (5.59; 4.18).

The following counts were made, respectively: Dorsal v, 6 (v, 6;

V, 6); anal v, 4 (v, 4; v 4); pectoral i, 7-1, 7 (i, 7-1, 7; i, 7-i, 7);

pelvic i, 4 (i, 4; i, 4); branched rays of caudal fin always 11. For

additional counts refer to table 11.

Head depressed, body compressed, greatest depth a little in front of

pelvics; nasal barbel extending considerably past rear of head; upper

maxillary barbel reaching almost to middle of branched pectoral rays

;

lower maxillary barbel reaches a little past pectoral insertion; caudal

fin a little concave, all other fins rounded; least depth of caudal

peduncle is near the middle of its length instead of just behind anal

fin base; distance from origin of dorsal fin to midbase of caudal fin is

equal to distance from origin of dorsal fin to tip of prolonged upper

pectoral ray
;
pelvics equidistant from midbase of caudal fin and second

third of postorbital length of head; origin of dorsal a little in front

of a line through anus, about over tips of pelvics which do not quite

reach to anus; length of upper prolonged ray of pectoral equal to 0.9

to 1.2 times in the distance from its tip to insertion of pelvics.

Color.—Everywhere, except on ventral surface in front of anus, the

body is profusely brown-spotted; on some specimens these spots are

a little larger than the eye, while on others they are smaller; usually

the spots are more or less arranged in a row along midsides, with a pale

streak above and below more or less setting that series of spots off;

however, in females with abdomens distended with eggs, the spots are

smaller and not arranged in such definite rows; dorsal surface of head

spotted; fins plain grayish, with a little intensification of the pigment

basally.

Remarks.—This new subspecies is like Pygidium banneaui hanneaui

Eigenmann, except in color. In hanneaui there is a series of large

brown spots well separated from each other along midsides and another
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similar series each side of middorsal line anteriorly, with a few along

middorsal line, while in tlie new subspecies, maracaiboensis, the dorsal

surface has numerous small irregularly placed brown spots, and below

the series along the midsidcs is another series of small spots, lacking

in hanneaui.

Named maracaiboensis after the drainage basin in which it was

collected.

Table 11.

—

Fin-ray counts for various species of Pygidium

Species
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ACANTHOPOMA BONDI Myers

Acanthopoma bondi Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 97 fig. 5,

1942 (Rfo Apure at San Fernando de Apure; Rfo Gudrico at El Sombrero,
Venezuela)

.

Genus OCHMACANTHUS Eigenmann

Ochmacanihvs Eigenmann, Mem. Carnegie Mus., vol. 5, p. 213, 1912. (Type,

Ochmacanihus flahellifenis Eigenmann.)

KEY TO THE SPECIES OF OCHMACANTHUS REPORTED FROM VENEZUELA

la. Marking variable, a double or triple series of large, irregular, alternating

blotches with narrow interspaces, the spots usually partially coalescing

forward on back; some specimens finely mottled; caudal mottled, in .some a
dark medium streak to tip; head h)i, depth 5J4 in standard length; dorsal

rays 8, anal 8, pectoral 6; eye 4)4 in head.

Ochrn acanthus alternus Myers
lb. Back mottled, a single series of oblong dark patches of unequal length down

middle of sides to caudal base; head 6, depth C^^ in standard length:

eye 4 in head; dorsal rays 8, anal 7, pectoral 5.

Ochmacanthus Orinoco Myers

OCHMACANTHUS ALTERNUS Myers

Ochmacanthus alternus Myers, Bull. Mus. Comp. Zool., vol. 68, No. 3, p. 129,

1927 (Cafio de Quiribana, near Caicara, Venezuela'),

OCHMACANTHUS ORINOCO Myers

Ochmacanthus Orinoco Myers, Bull. Mus. Comp. Zool., vol. 68, No. 3, p. 130,

1927 (Playa Matepalma, Orinoco, Venezuela).

Subfamily Vandi lliinae

Genus VANDELLIA Cuvier and Valenciennes

Vandellia Cuvier and Valenciennes, Histoire naturelle des poissons, vol. 18,

p. 386, pi. 547, 1846. (Type Vanddlia cirrhosa Cuvier and Valenciennes.)

KEY TO THE SPECIES OF VANDELLIA REPORTED FROM VENEZUELA (AFTER
EIGENMANN)

la. Dorsal rays 8 or 9; anal 9 or 10; pectoral 6; depth 9 in standard length; pre-

maxillaries with 5 to 8 teeth; maxillary barbel 2 in the head; caudal fin

slightly emarginate, the lobes rounded, equal; pectorals longer than head.

Vandellia cirrhosa Cuvier and Valenciennes
lb. Dorsal rays 9; anal 8; pectoral 7; depth 12; premaxQlaries with 5 to 9 teeth;

maxillary barbels less than half length of head; caudal emarginate, lobes

rounded; pectorals as long as head Vandellia plazaii Castelnau

VANDELLIA CIRRHOSA Cuvier and Valenciennes

Vandellia cirrhosa Cuvier and Valenciennes, Histoire naturelle des poissons,

vol. 18, p. 386, pi. 547, 1846.—PellegrixN, Bull. Soc. Philom. Paris, vol. 1,

p. 198, 1909 (Apure).—Eigenmann, Mem. Carnegie Mus., vol. 7, No. 5, p.

361, fig. 29, 1918 (Apure, Orinoco).

VANDELLIA PLAZAII Castelnau

Vandellia plazaii Castelnau, Expedition dans les parties centrales de TAm^rique
du Sud . . ., vol. 3, Poissons, p. 51, pi. 28, fig. 1, 1855.
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Vandellia plazai Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899

(Apure River, Venezuela).

Subfamily Tridentinae

KEY TO THE GENERA OF THE SUBFAMILY TRIDENTINAE

la. Opercular and interopercular patches of spines confluent; several series of

strong teeth in each jaw; gill membranes broadly united with isthmus,

without a free margin Miuroglanis » Eigenmann and Eigenmann

16. Opercular and interopercular patches of spines distinct and separately mov-

able; eyes lateral, seen as well from below as from above; gill membranes

joined across isthmus, forming a wide free fold.

2a. Opercle with 10 curved spines; interopercle with 3 or 4 smaller but similar

spines; depth 13, head 9, in standard length; 2 maxillary barbels present but

minute; nasal barbels absent; branchiostegals 4; dorsal rays 10 to 12;

anal 20 to 25; pelvic i, 2, minute; pectoral i, 4; caudal said to be

rounded Tridens '^ Eigenmann and Eigenmann

26. Opercular spines G to 10; interopercular spines 4 to 8; depth 4 to 8; head 5

to 6>^ in standard length; teeth curved and in 3 rows in upper jaw.

3a. Opercular spines 10; interopercular spines 8; 2 maxillary barbels well

developed; nasal barbel present or absent; dorsal rays 7 to 10; anal 17

to 21; pelvic probably i, 4 Tridentopsis i« Myers

36. Opercular spines 6; interopercular spines 4 to 6, usually 6; dorsal rays

9 to 11; anal 20 to 23; nasal barbel absent; brancliiostegals 5; pelvics

i, 4; pectorals i, 5 Tridensimilis, new genus

TRIDENSIMILIS, new genus

Eigenmann and Eigemnann (Proc. California Acad. Sci., ser. 2, vol.

2, pp. 53-54, 1889) described the genus Tridens, based on T. melanops

(genotype) and represented by 27 specimens from Iga, Amazons.

One of the paratypes, U.S.N.M. No. 41522, was sent to the National

Museum and has been studied by me. At the same tune, Eigenmann

and Eigenmann {op. cit., p. 54) described Tridens breiis from a smgle

specimen taken at Tabatinga, but this type was lost years ago at the

Museum of Comparative Zoology. Myers (Copeia, No. 148, p. 84,

1925) described the genus Tridentopsis, based on T. pearsoni (genotype)

and recorded previously by Pearson (Indiana Univ. Studies, No. 64,

pp. 17-18, 1924) as Tridens brei-is from Lake Rogoagua, Bolivia.

Miss La Monte (Amer. Mus. Nov., No. 1024, p. 1, 1939) described

Tridentopsis tocantinsi from the Rio Tocantins, northeastern Brazil.

Obviously her species is close to pearsoni, except in the absence of

nasal barbels.

It should be noted that up to the present time all species referred to

the Tridentinae have come from the Amazon Basin. However, I had

H Genotype, Miuroglanis platycephalus Eigenmann and Eigenmann, Proc. California Acad. Sci., vol. 2,

r. 66, 1889 (Jutahy).

n Genotype, Tridens melanops Eigenmann and Eigenmann, Proc. California Acad. Sci., vol. 2, p. 83,

18S9 (lea). Most of these data are from U.S.N.M. No. 41522, one of the paratypes of T. melanops.

i« Genotype, Tridentopsis pearsoni Myers, Copeia, No. 148, p. 84, l<J2o, based on Tridens brevis Pearson

(not of Eigenmann and Eigenmann) (Lake Rogoagua, 'BoU\ia).— Trid(ntopsisiocontinsi La Monte, Amer.

Mus. Nov., No. 1024, p. 1, 1939 (Rio Tocantins, Brazil).
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the good fortune to collect 29 specimens of a new species in the Lago
Maracaibo Basin. This is the first record of this subfamily in northern

South America.

Eigenmann (Mem. Carnegie Mus., vol. 7, No. 5, p. 369, 1918)

suggested that Tridens brevis should probably be placed in*a separate

genus. Thus Myers created the genus Tridentopsis and said, "I feel

justified in formmg a new genus for brevis and Pearson's fish, which I

provisionally recognize as a distinct species." Thus brevis, because

of its inadequate description with no figure, has been shifted about.

Now I feel justified in view of new material in putting brevis into still

another genus.

This new genus, Tridensimilis, may be distinguished from all other

members of the subfamily Tridentinae by the following combination

of characters : Opercular spines 6 in number and interopercular spines

4 to 6, these patches of spmes separately movable and distinctly

separated; gill membranes joined across isthmus with a broad free

fold; eyes lateral; depth of body 6 to 8, head 5 to 6K in standard length,

teeth small, curved, conical, in three separate rows above; dorsal rays

ii or iii (probably iii), 7 or 8; anal ii or iii (probably iii as the first simple

ray is rudimentary) 18 to 21; pelvic i,4; pectoral i,5; branchiostegals

5; nasal barbel absent.

Other characters are those of the new species, Tridensimilis vene-

zuelae, described below.

Genotype.— Tridensimilis venezuelae, new species.

TRIDENSIMILIS VENEZUELAE, new epecies

Plate 6, C

Holotype.—U.S.N.M. No. 121290, a specimen 19.5 nrmi. in standard

length (total length 23.5), collected by Leonard P. Schultz, March 2,

1942, in the Rio Negro below the mouth of the Rio Yasa, Maracaibo
Basin.

Paratypes.~\] .S.1<1M. No. 121291, 28 specimens, 13.8 to 20.5 mm.
in standard length and 16.5 to 24 mm. in total length, collected along

with the holotype and bearing the same data.

Description.—Based on the holotype and paratypes listed above.

Measurements of the holotype and one paratype, expressed in hun-
dredths of the standard length are recorded below, first for the hole-

type, then for the paratype in parentheses. Standard length (in

mm.) 19.5 (20.4).

Length of head 16.9 (15.7); width of head across eyes 14.9 (15.7)

greatest depth of body 16.9 (17.1); length of snout 8.72 (8.82)

diameter of eye 4.62 (3.92); width of interorbital space 8.72 (9.32)

postorbital length of head 6.16 (5.88) ; length of longest ray of anal fin

6.66 (7.35) ; longest ray of dorsal fin 8.20 (8.33); longest ray of pelvics
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7.18 (7.84); longest ray of pectorals 10.2 (9.80); least depth of caudal

peduncle 6.66 (6.86); length of caudal peduncle 17.9 (17.6); longest

ray of caudal fin 14.9 (16.7); distance from tip of snout to origin of

doi-sal fin 7.08 (6.96) ; snout to anal origin 55.9 (64.2) ; snout to pelvies

45.1 (44.6T.

The following counts were made: Dorsal rays iii,8 (iii.8) and, in

addition, 6 paratypes had iii,8, and 3, iii,9 rays; anal rays iii,lS (iii,20),

in addition one paratype had iii, 18, 2, iii,19, 3, iii,20, and 2, iii,21 anal

rays; pectoral rays i,5 (i,5) and i,5 in 9 other examples coimted; pelvic

rays always i,4; branched caudal fin rays always 11, with 5 above and

6 below.

The head is greatly depressed forward, the body becoming rounded

opposite pectoral fins and much compressed from pelvic fins posteri-

orly; the greatest depth occurs between pelvies and anal origin; the

greatest width is across the eyes; mouth inferior but lower lip not

reverted except at corner of mouth; a single maxillary barbel not

reaching past pupil; margin of eyes not free; pupil round; gill mem-

branes jomed across isthmus with wide free fold; pectorals reaching

about one-third the way to pelvics; pelvics short, the distance between

pelvic insertion and anal origin about 6 times in standard length;

pelvics inserted closer to tip of snout than to base of caudal fin by 2 eye

diameters; anal origin about 1% eye diameters in front of a vertical

line through dorsal origin; first rays of anal longest, tapering to shorter

rays posteriorly; caudal fin concave; nostrils widely separated, con-

nected by a tube, the anterior nostril with a raised rim, posterior

opening covered by a valvular flap; anus immediately in front of anal

origin.

Color (in alcohol).—White, eyes black; a series of black pigment cells

along bases of dorsal and anal fins, and a line of larger black pigment

cells extends from below and behind pectoral fins to anal origin ;
caudal

fin slightly dusky posteriorly, other fins translucent. No pigment

spots on top of the head.

Remarks.—This new species may be distinguished from all other

members in the subfamily Tridentinae by means of the keys on page

266 and below.

The following key gives the main differences between Tridensimilis

venezuelae and T. brevis, which I believe should be referred to this new

genus until such time as additional specimens of brevis are collected

and then its true nature determined. Perhaps then on the basis of

two maxillary barbels brevis should be made the type of still another

genus.

la. A single maxillary barbel present at an.de of mouth not extending past pupil;

distance of origin of dorsal 2^ in total length; distance of anal origin from

tip of caudal 2)-i to 2^ in total length; first pectoral ray not produced; no

pigment spots on head Tridensimilis venezuelae, new species
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16. Two maxillary barbels at angle of mouth, outer one extending to base of

pectoral, inner to gill opening; distance of origin of dorsal from tip of caudal
a little more than 2 in length; origin of anal from tip of caudal less than 2 in

length; first pectoral ray greatly produced; head with brown dots.

Tridensimilis brevis (Eigenmann and Eigenmann)

Family DORADIDAE
KEY TO THE GENERA AND SPECIES OF iDORADIDAE fREPORTED FROM iVENEZUELA "

la. Head depressed, width of head across base of pectorals (cleithnim) greater
than length of head to end of opercle; barbels all simple.

2a, Series of lateral scutes, numbering 19 to 25, beginning over region of anus
and continuing posteriorly along the lateral line; anteriorly lateral line

without scutes; caudal peduncle naked above and below; eye in front of

middle of head; mouth subterminal, upper lip in front of tip of lower
jaw; pectoral spines serrated in front and behind; dorsal spine serrated

in front and in small specimens behind, only rough in adults; adipose
fin base longer than base of anal, but without keel forward; caudal fin

forked; dorsal II, 5; anal iv, 8 to 10; pectoral about I, 9; scutes 19 to 25;
color blackish above, pialer below, peritoneum white.

Doraops zuloagai, new genus and species

26. Lateral scutes in a continuous series along lateral line; caudal peduncle
covered above and below by plates.

3o. Lateral scutes very narrow, as wide as eye, leaving greater part of sides

naked, with one in feeble contact with dorsal plate; eye just anterior

to middle of head; head 3>i in standard length; eye 6>^ in head; dorsal

I, 5; anal 11; lateral scutes 29; mouth terminal; caudal forked; color

blackish with a white line down row of scutes, continued forward to

eye; dorsal mottled lightly, first soft ray and its membrane black;

caudal mottled, with two longitudinal black bands, these continuing
the black of sides above and below white scutes.

Orinocodoras eigenmanni Myers
36. Lateral scutes very deep, leaving only a narrow naked area along back;

3 scutes in contact with aorsal plate; eye in middle of head; dark
brown, rows of large white spots above and below lateral line; smaller
white spots on belly and caudal; dorsal black with a few large white
spots; maxillary with black and white rings; outer surface of humeral
process with two series of spines, reaching fourth lateral scute; 29
lateral scutes; maxillary barbel reaching pectoral.

Agamysis albomaculatus (Peters)

16. Head not depressed; width of head across base of pectorals (cleithrum) shorter
than length of head to end of opercle; teeth feeble or lacking.

4a. Maxillary barbel simple; mental barbels not united by a membrane joining

their bases; nuchal shields without a foramen; adipose fin continued
forward as a low keel, longer than anal fin base; first nostril remote from
lip; eye behind middle of head; caudal peduncle naked above and below;
lateral scutes 3 + 18 to 23; rows of tentacles on roof of mouth; dorsal

I, 6; anal 11; head 3 to 3% in length; eye 4>2 to 8 in head; color dark
brown, fins black Pseudodoras niger (Valenciennes)

^^ I am not certain which species is actually involved in Eigenmann and Eigenmaim's (Occ. Papers Cali-

fornia Acad. Sci., vol. 1, p. 234, 1890) reference to Doras armatulus from Venezuela.

533749—43-
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4b. Maxillary barbel fringed with minute barbels; mental barbels with barblets;

nuchal shields with a foramen; back without scutes; origin of pelvics

nearer caudal fin than to snout; adipose not continued forward as a ridge;

scutes well developed, keel and point of humeral process below line of

hooks of lateral series; a black s])ot on base of dorsal and a narrow

oblique black spot on base of each caudal lobe; color marking diffuse;

pale along lateral scutes, which number 33 to 3.5; dorsal I, 5; anal

12 Opsodoras leporhinus (Eigenmann)

DORAOPS, new genus

Description.—Head depressed, its lengtli a little greater than

its width at base of pectoral spines, or the width of coracoids 1)^ in

lengtli of head; eye in front of middle of length of head and from 3

to 4 times in the snout; width of mouth contained about 2}i times

in head; gill opcning-s restricted, extending a little below base of

pectorals and their length a little greater than length of snout;

mouth subterminal, the upper lip in front of lov/er jaw; a wide me-

dian dorsal groove in front of middle of head with a fontanel pos-

teriorly between rear of orbits; a wide band of villiform teeth on

premaxillaries and at front of dentaries, the length of these bands

about equal to the length of the snout; barbels all sunple, not fringed,

a pair of maxillary and two pairs of mental barbels; two pairs of

nostrils, without barbels, the anterior pair tubular and the posterior

pair with elevated rims ; lateral scutes posteriorly begiiming over region

of anus and ending at base of caudal fin rays, numbering 19 to 25;

each scute provided with a spine posteriorly directed; no scutes on

dorsal or ventral sides of caudal peduncle; three or four partly em-

bedded bony scutes, without spines, at front of the lateral line, the

first two of which are each connected with the epiotic by a bony

stay; pectoral spines serrated in front and behind; dorsal spine

serrated in front and in small specimens behind, rough only in adults

300 mm. in standard length and becoming obsolete with age; adipose

fin base longer than base of anal but not continued forward to form

a keel; intestines much convoluted; peritonemn white; skin leathery;

caudal fin forked; air bladder very large, with an anterior compart-

ment separated from the posterior section by a constriction, the

posterior section having long fingerlikc projections, with numerous

constrictions across them, that extend to under the end of the body

cavity posteriorly.

Remarks.—This new genus difTers from other genera of the family

Doradidae in having spiny scutes only posteriorly in the lateral

series, for in all otlier genera referred to the family as revised by

Eigenmann (Trans. Amer. Philos. Soc, vol. 22, pp. 304-306, 1925)

the lateral series of spiny scutes is contmuous.

Myers (Bull. Mus. Comp. Zool., vol. 68, No. 3, p. 124, 1927)

described the new genus Orinocodoras as having laminate plates
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entirely covering the caudal peduncle above and below, while in

Doraops this area is naked.

Fowler (Proc. Acad. Nat. Sci. Philadelphia, vol. 91, p. 226, 1940)

described a new Peruvian genus, Liosomadoras, and referred it to the

famdy Doradidae. This genus differs from Doraops in lacldng the

lateral series of bony scutes and m having an adipose fin with its

base shorter than that of the anal fin. The large air bladder does

not agree in structure with any figiu-e of an air bladder from other

species.

Named Doraops in reference to its similarities to other members
of the family Doradidae.

Genotype.—Doraops zuloagai, new species.

DORAOPS ZULOAGAI, new species

Mariano

Figure 5; Plate 7, A

Holotype.—U.^.'^M. No. 121015, a female, 287 mm. m standard

length, taken by Leonard P. Schultz in Rio de Los Pajaros, 3 km.
above Lago Maracaibo, April 30, 1942. This "rio" is actually a
cano about 200 feet wide and 15 feet deep that extends back into a

"cienaga" or swampy jungle for several kilometers. Bottom of deep
mud and debris.

Paratypes (all taken by L. P. Schultz).—U.S.N.M. No. 121017,

4 specimens, 231 to 355 mm. in standard length, from the Rio Negro,

about 3 km. below the mouth of the Rio Yasa, Santa Ana system,

Maracaibo Basin, March 2, 1942; U.S.N.M. No. 121018, a specimen
365 mm. in standard length, taken April 7-9, 1942, in a gill net set

in Lago Maracaibo 1 km. off Pueblo Viejo in 2 meters of water;

U.S.N.M. No. 121016, 7 spechnens, 318 to 460 mm. in standard
length, from the Rio Ap6n, a few kilometers belo^v the mouth of

the Rio Cogollo and about 35 km. south of Rosario, Maracaibo
Basin, February 26, 1942.

In all these localities where this fish occurred the bottom was
muddy. They had been feeding on small crabs and snails.

Description.—Based on the holotype and 12 paratypes listed

above. All measurements are given in himdredths of the standard

length, those for the holotype outside the parentheses and those

for the paratypes within parentheses, respectively. Standard length

(m mm.) 287 (365; 355; 317; 231); total length (in mm.) 345 (447;

432; 380; 275). The caudal fin appears to wear off with age so

that the upper and lower lobes wear off rounded, thus giving a pro-

portionally shorter fish in relation to the standard length.

Width of head at base of pectoral spine 23.0 (23.3; 21.8; 22.5;

23.3); length of head 24.9 (25.2; 26.2; 24.9; 25.4); length of snout 9.23

(9.04; 8.73; 8.36; 8.49); postorbital length of head 14.5 (14.5; 15.8;
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14.5; 14.9); least width of fleshy interorbital space 7.51 (7.59; 7.47;

7.35; 7.36); diameter of eye 2.54 (2.28; 2.90; 2.90; 3.46); length of

caudal peduncle or distance from base of last anal ray to midbase of

caudal fin rays 16.9 (17.0; 15.8; 18.5; 16.5); least depth of caudal

peduncle 6.00 (6.51; 5.38; 6.30; 6.50); length of base of adipose fin

18.1 (17.8; 16.2; 14.5; 16.7); length of base of anal fin 12.4 (13.3

11.7; 11.5; 12.5); length of base of dorsal fin 14.4 (13.1; 12.8; 12.4

13.8); greatest depth of body at base of dorsal spine 24.4 (21.9; 21.7

19.4; 18.2); distance between centers of anterior and posterior nostrils

5.05 (4.21; 3.95; 4.42; 4.37); length of maxillaries or tip of snout to

Figure S. Sketch of air bladder of Doraops zuloagai: a, Ventral side; h, Dorsal side.

rear edge of mouth 6.76 (8.04; 6.99; 7.10; 6.71); length of maxillary

barbel 32.3 (17.5 ; 29.0 ; 31 .3 ; 27.9), this pair of barbels becoming shorter

and heavier with age; length of inner mental barbel 7.67 (6.01; 8.17

7.57; 8.87); length of outer mental barbel 14.5 (11.0; 12.5; 12.9; 12.8)

distance from tip of snout to origin of dorsal fin 35.5 (35.6; 36.6; 34.7

36.4); snout to origin of anal 72.2 (69.9; 73.2; 73.5; 72.7); snout to

origin of adipose fin 68.0 (67.1; 70.4; 68.1; 68.0); snout to insertion of

pelvics 54.0 (54.8; 55.2; 54.6; 53.7); snout to anus 66.9 (66.0; 66.8

67.2; 65.0); snout to tip of humeral process 36.1 (35.9; 38.1; 36.0

39.4); length of shortest midray of caudal fin 8.01 (8.36; 8.74; 8.20

8.76); length of longest upper ray of caudal lobe 20.6 (25.4; 23.5
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23.8; 23.8); length of longest lobe of caudal 18.7 (20.8; 20.0; 20.3;

20.2); length of pectoral spine 19.2 (21.9; 21.2; 20.5; 23.4); length of

dorsal spine 20.9 (24.7; 19.9; 22.4; 22.3); distance from origin of anal

fin to center of anus 4.45 (5.04; 6.68; 6.30; 5.84).

The following counts were made: Anal rays iv, 8; (iv, 10; iv, 9; iv, 9;

iv, 8; iv, 9; iv, 8; iv, 8; iv, 8; iv, 8;iv, 8; iv, 8; iv, 8); dorsal rays

always II, 5; pectoral I, 9; number of scutes with spines in the lateral

series 21-21 (21-21; 20-20; 24-25; 19; 20; 20; 19; 20; 20; 22; 21; 19);

branched caudal fin rays usually 15.

Head depressed; doi-sal surface of head bony, with a raised crest

from occiput to origin of dorsal fin and a shallow groove in middorsal

line between orbits, but not quite reaching tip of snout; posteriorly

this groove has a fontanel; mouth small, subterminal, the upper lip

in front of lower jaw, both lips somewhat plicate; a wide band of villi-

form teeth on front of premaxillaries and on front of dentary; the pair

of maxillary barbels blackish and the two pairs of mental barbels

grayish, pale on some specimens; gill membranes united, the openmg
restricted mostly to the sides, and the distance between the lower

edges of gill opening equal to length of caudal peduncle; posterior

nostril about an eye diameter in front of eye; pectoral spine with a

backward curve serrated anteriorly and posteriorly ; dorsal spine with a

similar backward curve serrated anteriorly and posteriorly in young,

but the posterior serrations becoming obsolete with age; pelvics reach-

ing to opposite anus ; intestine much coiled and convoluted ; the lateral

series of scutes, each bearing a spine, directed posteriorly beginnmg

over anus and ending at base of midcaudal fin rays; the length of the

humeral process about 1% times interorbital space; gill rakers on first

gill arch of one paratype 7+ 17, short and slender; air bladder large,

the anterior compartment divided by a median partition, and deep

groove along dorsal midline; at the outer ventral anterior angles is a

convoluted horn ; the posterior section separated from the anterior by
a constriction with several long convoluted tubelike projections

extending past the anus to the posterior end of the body cavity ; these

fingerlike projections constricted in several places; measurements as

follows: Total length of air bladder 185 mm., in a female specimen 405

mm. standard length, greatest width anterior compartment 65 mm.
and its length 70 mm.

;
gi-eatest width of posterior section 38 mm. and

to first constriction on dorsal side 28 mm.; the fingerlike projections

extend backward for 90 mm. with a forward-projecting recurved tip

30 mm. Origin of adipose fin above anus, its base a little longer than

that of anal fin; caudal peduncle somewhat constricted without plates

on its dorsal or ventral sides; caudal fin forked, the upper lobe longest.

The lateral series of plates is represented by three or fom* more or

less embedded rough plates without spines at the anterior end of the

series; then no scutes until over the anus, where they begin and con-
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tinue to base of caudal fin rays, each scute posteriorly with a single

backward-directed sharp spine; the first two plates at the anterior

end of the series are each connected with the epiotic by a bony stay

just under the skin; skin somewhat thick and a little leathery.

Color.—Blackish above and white to pale grayish below; in some

specimens the belly is mottled with grayish and in others almost

blackish; dorsal and pectoral fins blackish with a wide, pale border

distally; adipose blackish; caudal fin blackish, on one specimen gi'ay-

ish with some scattered blackish spots; distally the caudal fin is pale

in color; pelvics and anal grayish to blackish; maxillary barbels

blackish, mental barbels grayish; peritoneum white.

Remarks.—This new species can be distinguished from all other

genera and species referred to the family Doradidae by the absence

of lateral scutes anteriorly, these begmning over region of anus and

continuing to base of caudal fin.

Named zuloagai for Dr. Guillermo Zuloaga, assistant chief of ex-

ploration. Standard Oil Co. of Venezuela, who was largely responsible

for inviting me to study the fishes of the Maracaibo Basin. In his

honor I take much pleasure m naming this species.

Genus ORINOCODORAS Myers

Orinocodoras Myers, Bull. Miis. Comp. Zool., vol. 6S, No. 3, p. 124, 1927. (Type,

Orinocodoras eigenmanni Myers.)

ORINOCODORAS EIGENMANNI Myers

Orinocodoras eigenmanni Myers, Bull. Mus. Comp. Zool., vol. 68, No. 3, p. 124,

1927 (Cano de Quiribana, near Caicara, Venezuela).

Genus AGAMYXIS Cope

Agamyxis Cope, Proc. Ainer. Philos. Soc, vol. 17, p. 322, 1878. (Type, Agamyxis

pectinifrons Cope.)

AGAMYXIS ALBOMACIILATUS (Peters)

Doras alhomaculalus Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 470 (Cala-

bozo, Venezuela).

—

Eigenmann and Eigenmann, Proc. California Acad. Sci.,

ser. 2, vol. I, p. 161, 1888; Occ. Papers California Acad. Sci., vol. 1, p. 231,

1890 (Calabozo, Venezuela).

Platydoras albomandatus Eigenmann, Trans. Amer. Philos. Soc, vol. 22, pt. 5,

p. 317, 1925 (Calabozo).

Agamyxis albomaculatus Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 97, 1942

(Cano de Quiribana, Caicara, Rfo Orinoco, Venezuela).

Genus PSEUDODORAS Bleeker

Pseudodoras Bleeker, Ichthyologiae Archipelagi Indici Prodromus, vol. 1, p. 53,

1858. (Type, Doras niger Valenciennes.)

PSEUDODORAS NIGER (Valenciennes)

Doras niger Valenciennes, in Humboldt, Recueil d'observations de zoologie . . .

;

vol. 2, p. 184, 1811.
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Rhinodoras niger Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 471 (Calabozo,

Venezuela).

Pseudodoras niger Eigenmann, Trans. Amer. Philos. Soc, vol. 22, pt. 5, p. 333,

pi. 1, fig. 16; pi. 17, figs. 1-4; pi. 23, fig. 1; figs. 2, 6, 7, 10; 1925.

Genus OPSODORAS Eigenmann

Opsodoras Eigenmann, Trans. Amer. Philos. Soc, vol. 22, pt. 5, p. 348, 1925.

(Type, Opsodoras orthacanlhus Eigenmann.)

OPSODORAS LEPORHINUS (Eigenmann)

Hemidoras leporhinus Eigenmann, Rep. Princeton Univ. Exped. Patagonia, vol. 3,

p. 394, 1910 {nojnen nudum); Mem. Carnegie Mus., vol. 5, p. 195, pi. 19,

fig. 1, 1912 (British Guiana at Tumatumari, Potaro Iliver and Crab Falls,

Essequibo River).

Opsodoras leporhinus Eigenmann, Trans. Amer. Philos. Soc, vol. 22, pt. 5, pp.

303, 354, 1925 (Orinoco and Venezuela).

Family CALLICHTHYIDAE
KEY TO THE GENERA OF CALLICHTHYIDAE REPORTED FROM VENEZUELA (AFTER

GOSLINE, 1940)

la. Snout depressed, interorbital width greater than or equal to depth of head at

forward margin of orbit; eye more or less superiorly situated, i. e., not

equally visible from above and below, its diameter contained two or more

times in its distance from lower end of bony opercle; foremost plates of

upper lateral series, or nuchal plates, fused across midline between supra-

occipital and dorsal.

2a. Abdomen between pectoral fins completely covered with flesh; suborbital

covered with flesh Callichthys ScopoU

25. Coracoids expanded on surface of abdomen between bases of pectorals;

suborbital bones not covered with flesh Hoplostemum Gill

16. Snout compressed or rounded, interorbital width considerably less than depth

of head at forward rim of orbit; barbels at cither end of mouth, i. e., rictal

barbels, not reaching much beyond gill opening; lower lips reverted to form

a single pair of short barbels; nuchal plates not meeting along middorsal line;

coracoids usually more or less expanded on abdomen between pectoral bases;

fontanel elongate; dorsal fin with a spine and 7 or 8, possibly 9, rays.

Corydoras Lacepfede

Genus CALLICHTHYS Scopoli

Callichthys (Gronovius) Scopoli, Introductio ad historiam naturalem, p. 451,

1777. (Type, Callichthys cirris quattuor Gronovius= Callichthys callichthya

Linnaeus). (Ref. copied.)

CALUCHTHYS CALUCHTHYS (Linnaeus)

CtTRITO

Silurus callichthys Linnaeus, Systema naturae, ed. 10, p. 307, 1758 (America).

Callichthys callichthys Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899

(Apure River, Venezuela).

—

Fowler, Proc. Acad. Nat. Sci. Philadelphia,

vol. 83, p. 408, 1931 (Pitch Lake at Guanoco, Venezuela).

Genus HOPLOSTERNUM Gill

Hoplostemum Gill, Ann. Lye. Nat. Hist. New York, vol. 6, p. 395, 1858. (Type,

Callichthys laevigatus Valenciennes= H. litiorale Hancock.)
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KEY TO THE SPECIES OF HOPLOSTERNUM REPORTED FROM VENEZXJELA (AFTER
GOSLINE, 1940)

la. Median (azygous) preadipose scutes extending two-thirds of way or less

forward to dorsal
;
postorbital a weak vertical rod; no platelet below anterior

scute of upper lateral series; all caudal rays of approximately same thick-

ness; body, dorsal, and caudal spotted.

Hoplostemum thoracatum (Cuvier and Valenciennes)

1&. Azygous preadipose scutes extending the entire distance between adipose and

dorsal; postorbital well developed, longer than deep; a roundish platelet

below anterior scute of upper lateral series; outer caudal rays consi4erably

thickened; body, dorsal, and caudal plain in color.

Hoplostemum. littorale (Hancock)

HOPLOSTEBNUM THORACATUM THORACATUM (Cuvier and Valenciennes)

Callichthys thoracatus Cuvier and Valenciennes, Histoire naturelle des poissons,

vol. 15, p. 309, pi. 443, 1840.—Peters, Monatsb. Akad. Wiss. Berlin, 1877,

p. 471 (San Fernando de Apure, Venezuela).

—

Regan, Proc. Zool. Soc.

London, 1906, pt. 1, p. 388 (Brazil; Guiana; Venezuela; Trinidad).

—

Rohl,

Fauna descriptiva de Venezuela, p. 375, 1942 (Orinoco).

Hoplostemum thoracatum Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 63,

p. 436, 1911 (La Pedrita, on the Cano Uracoa, Venezuela).

Hoplostemum thoracatum thoracatum Gosline, Stanford Ichth. Bull., vol. 2, No. 1,

p. 7, 1940 (Orinoco).

Hoplostemum oronocoi Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 66, p. 229,

fig. 8, 1915 (La Pedrita, Cano Uracoa, Venezuela).

HOPLOSTERNUM THORACATUM MAGDALENAE Eigenmann

Hoplostemum magdalenae Eigenmann, in Ellis, Ann. Carnegie Mus., vol. 8, Nos.

3, 4, p. 412, 1913.

I do not have available at present sufficient specimens of the forms

from the Orinoco and Magdalena systems to be able to distinguish the

form in the Maracaibo Basin from the other supposed subspecies.

The following specimens were collected by Leonard P. Schultz dur-

ing 1942, in the Maracaibo Basin, Venezuela:

U.S.N. M. No. 121118, a specimen 87.7 mm. in standard length, from the Rio

San Juan at bridge, tributary to Rio Motatdn, March 20, 1942.

U.S.N.M. No. 121120, 30 specimens, 17 to 65 mm., muddy pool, tributary,

during rainy season, Rfo G6, near Rosario, collected with the aid of Mr. Butcher

and Mr. Refshauge, March 8, 1942.

U.S.N.M. No. 121119, 4 specimens, 17 to 30 mm., pond tributary to Rfo G6 at

Rosario, Rio Palmar drainage, March 8, 1942, collected with the aid of Mr.

Butclier and Mr. Refshauge. The fishes were dark reddish brown, pale ventrally,

barbels dark reddish brown. They lived in the mud and among weeds.

HOPLOSTERNUM LITTORALE (Hancock)

Callichthjjs littoralis Hancock, Zool. Journ., vol. 4, p. 244, 1828.

—

Pellegrin,

Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899 (Apure River, Venezuela).

Hoplostemum littorale Fowler, Proc. Acad. Nat. Sci. Philadelphia, vol. 63, p. 436,

1911 (La Pedrita, on the Cano Uracoa, Venezuela); vol. 66, p. 229, 1915

(Trinidad and Venezuela).
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Genus CORYDORAS Lacepede

Corydoras Lacepede, Histoire naturelle des poissons, vol. 5, p. 145, 1803.

(Type, Corydoras geoffroy=C. pundahis Bloch.)

KEY TO THE SPECIES OF CORYDORAS REPORTED FROM VENEZUELA (AFTER
GOSLINE, 1940)

la. Snout long, its profile straight or concave; bony interorbital contained 1.7

to 2 times in snout; 22 or 23 scutes in upper lateral series; no bristles on

cheek; width of body contained 1.4 times or less in depth; sides of body

in adult without small spots but with striking black blotches; anal and

posterior rays of dorsal plain; posterior dark blotch extending vertically

across caudal peduncle just ahead of caudal fin; interorbital 2.6 to 3.3

in head Corydoras septentrionalis Gosline

lb. Snout short, its profile rounded or sometimes nearh' straight; bony inter-

orbital contained 1.4 or less in snout; no black, hastate spot at base of

caudal; width of naked area between coracoids greater than diameter of

eye; coracoids incompletely surrounding pectoral bases on surface of body;

dorsal spine not reaching adipose when laid back.

2a. Depth of suborbital in adult equal to or greater than diameter of eye;

dorsal spine short, about equal to length of snout.

Corydoras aeneus (Gill)

26. Depth of suborbital in adult less than diameter of eye.

3c. Sides of body with a trilineate pattern formed of a dark band along

junction of rows of lateral scutes bordered on either side by a lighter

band, these lighter bands in turn delimited above and below by

darker pigmentation of sides; flesh of abdomen without small platelets;

dorsal without a black blotch; caudal plain__Corydoras bondi Gosline

36. Sides of body without a trilineate pattern; sides with many small dark

spots but no blotches and no band along junction of rows of scutes;

depth 3 or less in standard length; 21 to 24 scutes in upper lateral series;

eye 5 or less in head; dorsal spine about equal to length of head; a

vertical band from top of head through eye.

Corydoras melanistius Regan

CORYDORAS SEPTENTRIONALIS Gosline

Corydoras septentriojialis Gosline, Stanford Ichth. Bull., vol. 2, No. 1, p. 16,

1940 (Rfo Pina, north of Maturin; Rio Guanipa, north of El Tigre; Rio

Amana, east of Santa Barbara; Rio Tinaquillo, at Tinaquillo, Venezuela).

—

Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 100, fig. 6, 1942 (Venezuela).

CORYDORAS AENEUS (Gill)

Hoplosoma aeneum Gill, Ann. Lye. Nat. Hist. New York, vol. 6, p. 403, 1858

(Trinidad).

Corydoras venezuelanus Ihering, Rev. Mus. Paulista, vol. 8, p. 383, 1911 (Rfo

Cabriales, Valencia, Estado de Carabobo, Venezuela).

Corydoras aeneus Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 9, 1920

(Maracay, Rio Bue, Venezuela).

—

Gosline, Stanford Ichth. Bull., vol. 2,

No. 1, p. 19, 1940 (Lake Valencia; Rio Urana, 40 km. west of Puerto Cabello;

Rio Carichapo, 30 km. east of Upata, in Venezuela).

—

Ribeiro, Rev. Mus.

Paulista, vol. 10, p. 721, 1918 (Rio Cabriale, Venezuela).
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CORYDORAS BONDI Gosllne

Corydoras hondi Gosline. Stanford Ichth. Bull., vol. 2, No. 1, p. 20, 1940 (Rfo

Yuruari, 3 km. cast of El Callao and at El Callao; Rio Carichopo, tributary

of Rio Yuruari, 30 km. east of Upata, in Venezuela).

—

Myers, Stanford

Ichth. Bull., vol. 2, No. 4, p. 100, fig. 2, 1942 (Venezuela).

CORYDORAS MELANISTIUS Regan

Corydoras melanistius Regan, Ann. Mag. Nat. Hist., ser. 8, vol. 10, p. 216, 1912

(Essequibo).—Myers, Bull. Mus. Comp. Zool., vol. 68, p. 126, 1927 (Cafio

de Quiribana, near Caicara, on the Orinoco).

—

Gosline, Stanford Ichth.

BuU., vol. 2, No. 1, p. 21, 1940 (Venezuela).

Family ASTROBLEPIDAE
Genus ASTROBLEPUS Humboldt

Astroblepus Humboldt, Recueil d'observations de zoologie . . ., vol. 1, p. 37,

1805. (Tj^pe, Astroblepus grixalvii Humboldt.)

In working up the fishes of this family from the Maracaibo Basin, I

found it necessary to prepare the following tentative key, separating

various species referred to the genus Astroblepus. This key should

not be considered a revision, since many of the data were obtained

from the original description and specimens of several species were

not obtainable for examination. This genus is a very difficult one

and is in need of careful revision. Perhaps too much emphasis has

been placed on the length of the first rays of pelvics and pectorals.

TENTATIVE KEY TO THE SPECIES OF ASTROBLEPUS OF NORTHERN SOUTH
AMERICA

la. Teeth in outer row of premaxillary (except possibh- last one or two lateral

ones) bicuspid or incisors.

2a. Teeth (except sometimes one or two of lateral ones) in outer row of pre-

maxillary Y-shaped or bicuspid, sometimes one lobe smaller than the

other; pectoral spine extending one-half to three-quarters way out pelvics;

nasal flaps not ending in a distinct barbel.

3a. Maxillary barbel reaching to gill opeiing or beyond; pelvic fins reaching

two-thirds to three-quarters way to anus.

4a. Adipose fin with spine connected by a membrane to caudal peduncle;

pelvics inserted in front of dorsal origin ((Colombia).

Astroblepus homodon (Regan)

46. Adipose fin without spine or with it embedded and only tip showing;

pelvics inserted under dorsal origin.

5a. Interorbital space equal to distance from eye to posterior nasal

opening (Ecuador) Astroblepus fissidens (Regan)

56. Interorbital space about equal to three-quarters distance from eye

to posterior nasal opening (Magdalena sj^stem, Colombia).

Astroblepus nicefori Myers

36. Maxillary barbel not quite reaching gill opening, usually three-quarters

to four-f fths of the distance; pelvic fins reaching to anus; adipose fin

with R spine connected by membrane to caudal peduncle; pelvics in-

sorted almost under origin of dorsal; interorbital space a little narrower

than distance from eye to posterior nasal opening (Colombia).

Astroblepus guentheri (Boulenger)
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26. Bilobed teeth of outer row of premaxillaries gradually changing to broadly

pointed incisors laterally; nasal flap ending in a barblet; adipose fin

elongate but no spine showing; interorbital space about equal to distance

from eye to posterior nostril; pelvics reach from three-quarters way to a

little beyond anus; pectorals extending one-half to two-thirds way out

pelvics; pelvics inserted a little behind origin of dorsal; maxillary bar-

bel reaches to gill opening or beyond; anus closer to base of caudal than

gill opening Astroblepus festae (Boulenger)

2c. Outer row of premaxillary teeth incisors, but sometimes with a notch at

centers; these teeth never sharp-pointed.

6a. Teeth of both upper and lower jaws broad incisors; adipose fin with spine

connected to caudal peduncle by a membrane; interorbital space a

little shorter than distance from eye to posterior nostril; pelvics in-

serted under or a trifle in front of dorsal origin; pectoral spine reaches

to middle of pelvics; nasal flap ending in a barblet; barbel reaches to

gill opening; pelvics extending one-half way to anus (Magdalena

system, Colombia) Astroblepus chapmani (Eigenmann)

6b. Teeth of only upper jaw incisors, those of lower jaw bilobed; adipose fin

without spine or with it embedded and only tip showing; pelvics extend-

ing one-half to two-thirds way to anus; pectorals extending one-third

to one-half way out pelvics; nasal flap not ending in a barbel.

7a. Pelvics inserted considerably in advance of dorsal origin; maxillary

barbel reaching to rear of lip or one-half way to gill opening; adi-

pose fin with spine embedded but showing; interorbital space equals

distance from eye to posterior nasal opening fPJo Negro in Colombia).

Astroblepus latidens Eigenmann

76. Pelvics inserted under or almost under dorsal origin; adipose fin with-

out an evident spine.

8a. Interorbital about equal to distance from eye to posterior nasal

opening; maxillary barbel reaching about three-quarters to four-

fifths way to gill opening; pelvics reach two-thirds way to anus

(Peru) Astroblepus simonsi (Regan)

86. Interorbital a little less than distance from eye to posterior nasal

opening; pelvics reaching one-half to tliree-fifths way to anus

(Peru) Astroblepus peruanus (Steindachner)

16. In outer row all lateral teeth on premaxillary unicuspid, but sometimes blunt

pointed, often one or two pairs of bicuspid teeth occurring at midline.

9o. Adipose fin absent or almost absent, at least not developed enough to be

definitely evident; pelvics inserted under dorsal origin; maxillary barbel

extending three-quarters to four-fifths way to gill opening; pelvics reach-

ing two-thirds to three-quarters way to anus; interorbital space a little

less than distance from eye to posterior nasal opening; pectorals extend-

ing one-third to one-half way out pelvic?.; nasal flap without barbel

(Peru and Ecuador) Astroblepus vanceae " (Eigenmann)

96. Adipose fin developed, with a free spine or with it embedded in adipose

tissue of fin or with it absent.

10a. Insertion of pelvics considerably in advance of a vertical line through

origin of dorsal fin ; interorbital space a little narrower than distance

from eye to posterior nasal opening.

"To this species I refer as a synonym Astroblepus mariae (Fowler).
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lie. Adipose fin well developed, with spine absent or embedded; barbel

short, barely reaching to opposite rear margin of lower lip; teeth

in outer row of premaxillary broadly unicuspid; pelvics reaching

one-half to two-thirds way to anus; pectorals reaching one-third

way out along pelvics; no nasal barbel on flap; anus usually a little

closer to base of pelvics than base of caudal fin.

Astroblepus orientalis (Boulenger)

116. Adipose fin with an obvious spine and usually connected by a mem-

brane to caudal peduncle.

12o. Maxillary barbel reaching to gill opening, pelvics extending three-

fourths way to anus; pectorals extending two-thirds out pelvics;

nasal flap without barbel (Canelos, Ecuador).

Astroblepus boulengeri (Regan)

126. Maxillary barbel reaching not more than one-half distance to gill

opening or to opposite lower lip.

13a. Pectorals reaching one-third to two-fifths way out pelvics;

nasal flap with a small barblet; barbel reaching halfway to

gill opening; pelvics reaching four-fifths way to anus; color

pattern in young with three pale bars, but in adults reduced

to a single bar across caudal peduncle (Balsas, Peru).

Astroblepus supramollis Pearson

135. Pectorals reaching one-half to four-fifths distance out pelvics;

nasal flap triangular without barblet.

14o. A pale bar across caudal peduncle in adults and three in

young; premaxillary teeth broadly pointed; pelvics reach

two-thirds way to anus; maxillary barbel reaches to rear of

lower lip (Rfo Dagua, Colombia).

Astroblepus trifasciatus (Eigenmann)

146. No pale bars on body; teeth pointed; maxillary barbel reaching

halfway to gill openings.

15a. Lips very thick and wide; pelvics reach three-fourths way to

anus (Balsas, Peru) Astroblepus labialis Pearson

156. Lips normal; pelvics reach two-thirds way to anus (Rio

Dagua, Coloralna) Astroblepus retropinna (Regan)

106. Insertion of pelvic fins a trifle in front, directly under, or a little behind

origin of dorsal fin.

16a. First ray of pectorals long, reaching to tips of pelvics or beyond,

pelvics long too, the first ray reaching to anus or beyond; adipose

fin elongate without a spine or spine completely embedded; teeth

on outer row of premaxillary broadly pointed, and in large adults,

140 mm. long, some of teeth may be bilobed: maxillary barbel

reaching to gill oldening or a little beyond; interorbitJil equal to or

a trifle shorter than distance from eye to margin of posterior nostril;

anus about one-third to three-eighths closer to pelvic base than to

caudal fin base; nasal flap ending in a short barbel (Peru to

Colombia) Astroblepus longifilis !» (Steindachner)

166. First ray of pectorals not reaching to tips of first ray of pelvics,

usually not more than three-fourths way out pelvics.

17a. Adipose fin without spine, or spine completely embedded, or with

tip of spine showing.

18a. Maxillary barbel reaching to gill opening or beyond.

» To this species I refer as a synonym A. heterodon (Regan).
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19a. Interorbital space equal to or a little greater than distance

from eye to margin of posterior nasal opening.

20a. Nasal flap without a barbel at its tip; pelvics reaching a
little beyond anus; pectorals reaching three-fourths way
out pelvics.

21a. Spine of adipose fin embedded, its tip sometimes showing

(Ecuador, Colombia, northern Venezuela).

Astroblepus chotae ^o (Regan)

216. No trace of spine in adipose fin.

Astroblepus pirrense (Meek and Hildebrand)

20b. Nasal flap with a short barbel at its tip; pelvics reach to

anus; pectorals extend halfway out pelvics (Peru).

Astroblepus rosei Eigenmann
19b. Interorbital space a little less than distance from eye to margin

of posterior nasal opening.

22a. Pelvics reaching two-thirds way to anus; pectorals reaching

two-thirds way out pelvics; triangular nasal flap without a
barblet at its tip (Peru to Colombia).

Astroblepus taczanowskii (Boulenger)

226. Pelvics reaching to anus or a little beyond; pectorals one-

third to one-half way out pelvics; nasal flap sometimes
with a small barblet (Ecuador to Colombia).

Astroblepus grixalvii ^^ Humlioldt

186. Ma.xillary barbel not reaching to gill opening.

23a. Pelvics reaching to anus or beyond; interorbital space a
little shorter than distance between eye and margin of

posterior nasal opening; nasal flap without a barbel.

24a. Maxillary barbel reaching halfway to gill opening;

pectorals extend to middle of pelvics (Peru and
Ecuador).

Astroblepus sabalo ^^ (Cuvier and Valenciennes)

246. Maxillary barbel reaching three-fourths to four-fifths

way to gill opening; pectorals extending two-

thirds to three-fourths waj' out pelvics (Magdalena
system) Astroblepus micresens Eigenmann

236. Pelvics not reaching to anus; nasal flap without barblet

at its tip.

25a. Maxillary barbel relatively long, reaching three-fourths

to four-fifths way to gill opening; no pale bar across

caudal peduncle; pectorals extending two-thirds way
out pelvics; interorbital space a little narrower than

distance from eye to rim of posterior nasal opening;

pelvics reaching two-thirds to three-fourths way to

anus (Peru and Bolivia).

Astroblepus longiceps Pearson

256. Maxillary barbel short reaching not over halfway to

gill openings, usually about opposite the lower lip.

26a. Pelvics reaching only halfway to anus; interorbital

space a little wider than distance from eye to

JO To this species I refer as a synonym A. marmorattis (Regan).

»i To this species I follow Eigenmann and refer as synonyms the following species: >4. prenadilla (Cuvier

and Valenciennes); A. brachycephalus (Giinther); A. vaillanti (Regan); A. regani (Pellegrin); A. whymperi
(Boulenger); A. eigenmanni (Regan).

" I refer to this species as a sjTionym A. ubidiai Pellegrin, which was described from Lake St. Paul.
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posterior nasal opening; pectorals extending one-

third way out pelvies; anus five-elevenths or five-

twelfths closer to pelvic base than base of caudal

fin; no pale bar across caudal peduncle (Peru).

Astroblepus praeliorum Allen

266. Pelvies extending two-tliirds to four-fifths way to

anus; interorbital space a little narrower than dis-

tance from eye to rear margin of posterior nasal

opening; a pale bar across caudal peduncle below

spine of adipose fin; pectorals extending one-third

to one-half way out pelvies; premaxillary teeth in

outer row broadly pointed (Peru to Colombia).

Astroblepus frenatus ^^ Eigenmann

176. Adipose fin with spine movable and connected by a membrane to

dorsal surface of caudal peduncle, or continuation of adipose

tissue.

27o. Pelvies reaching to anus; interorbital space equal to or a little

greater than distance from eye to margin of posterior nasal

opening; barbel reaches out to last fifth before gill opening;

nasal flap sometimes with a short barbel.

28a. A pale color bar across peduncle; maxillary barbel reaching

to gill opening; pectorals reach one-fourth to middle of

pelvies (Ecuador and Colombia).

Astroblepus cyclopus cyclopus " (Humboldt)

286. A pale color bar across caudal pedimcle; maxillary barbel not

quite reaching to gill opening; pectorals reaching only to

base of pelvies (RIos Dagua and San Juan).

Astroblepus cyclopus cirratus ^^ (Regan)

28c. No pale color bar across caudal peduncle (Santander, Colom-

bia) Astroblepus cyclopus santanderensis Eigenmann

276. Peh'ics not reaching to anus; interorbital sjjace two-thirds to

equal to distance from eye to margin of posterior nasal open-

ing; no barbel at tip of nasal flap.

29a. Maxillary barbel extends four-fifths way to gill opening; pec-

torals extend to middle of pelvies; a pale bar across the

caudal peduncle (Rio Dagua and Magdalena systems).

Astroblepus unifasciatus (Eigenmann)

296. Maxillary barbel reaching to rear of lower lip or a trifle farther,

not over halfway to gill opening; no definite pale bar across

caudal peduncle, but region just behind and below the adi-

pose spine pale; body plain grayish or with black spots, or

sometimes marbled; anus halfway between insertion of pel-

vies and base of caudal fin or a little closer to base of pelvies.

Astroblepus phelpsi, new species

ASTROBLEPUS ORIENTALIS (Bonlenger)

Arges orientalis Boulenger, Ann. Mag. Nat. Hist., ser. 7, vol. 11, p. 601, 1903

(Albirregas and Milla Rivers above M6rida, Venezuela).

—

Regan, Trans.

Zool. Soc. London, vol. 17, pt. 3, p. 313, pi. 21, fig. 4, 1904 (Albirregas and

Milla Rivers above M6rida).

M To this epcnies I refer A. mancoi Eigenmann as a synonym.
M To this species I refer as a synonym A. chimborazoi Fowler.

M I follow Eigenmann and refer A. ventrate (Eigenmann) to this species as a synonym.
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The following specimens were collected by Leonard P. Scliultz in

the Maracaibo Basin during 1942:

U.S.N.M. No. 121125, Rfo GonzAles, tributary to Rfo Chama at La Gonzdles,

Estado de M6rida, March 29, 78 specimens, 18.5 to 60.5 mm.
U.S.N.M. No. 121124, Rio Chama at Estanques, Estado de M^rida, April 3,

1 specimen, 45.7 mm.
U.S.N.M. No. 121123, Rio Barregas, tributary to Rio Chama just below Egido,

Estado de M6rida, March 29, 2 specimens, 28.5 and 47 mm.

ASTROBLEPUS CHOTAE (Regan)

Arges chotae Regan, Trans. Zool. Soc. London, vol. 17, pt. 3, p. 313, pi. 21, fig. 5,

1904 (Chota Valley, Maranon Basin, northern Peru),

Three of the specimens listed below from the Rio Cobre were meas-

ured, and the data are presented in table 12.

U.S.N.M. No. 121129, Rio Cobre, above its mouth, tributary to Rio Quinta,

latter tributary to Rio La Grita, Catatumbo system, March 31, 1942, Leonard

P. Schultz, 9 specimens, 35 to 93.5 mm.
U.S.N.M. No. 101617, Rio Pamplonita, near Cucuta, Colombia, Maracaibo

Basin, Nic6foro Maria, 1 specimen, 60 mm.

ASTROBLEPUS FRENATUS Eigemnann

Astroblepus frenattis Eigenmann, Proc. Amer. Philos. Soc, vol. 56, p. 676, 1918

(Quebrada de San Joaquin, Santander, Colombia).

U.S.N.M. No. 121128, Rio Torbes, 1 km. above Tdriba, Venezuela, Orinoco

drainage, collected by Leonard P. Schultz, March 31, 1942, 72 specimens, 20.5

to 52.5 mm.
ASTROBLEPUS PHELPSI, new species

Plate 7, D

Holotype.—U.S.N.M. No. 121126, a male specimen 53.6 mm. in

standard length, collected by Leonard P. Schultz, March 31, 1942, in

the Rio Cobre above its mouth near La Grita, tributary of Rio Quinta,

latter tributary to Rio La Grita, Catatumbo system, Venezuela.

Paratijpes.—U.S.N.M. No. 121127, 550 specimens, 9 to 65 mm.,

collected along with the holotype and bear the same data.

These types were taken from among rubble in rapidly flowing

water.

Description.—The holotype and two paratypes, male and female,

were measured, and data for these, expressed in hundredths of the

standard length, are recorded in table 12. In addition certain counts

were made, and these are presented in table 13.

The head is contained about 4 times in the standard length, and the

greatest depth at origin of dorsal about 4 times; the insertion of the

pelvies is nearly under the origin of the dorsal; premaxillary teeth

unicuspid but blunt-pointed in outer row, but as is usual in this genus

one or two pairs of the median teeth may be biiobed, outer row of

teeth on each ramus numbers seven or eight; teeth of lower jaw all
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strongly bilobed ; intcrorbital space a little narrower than the distance

from the eye to the rim of the posterior nasal opening; maxillary

barbel short, scarcely reaching as far back as opposite the rear margin

of the lower lip; all the lips finely papillate; anus five-elevenths to

five-twelfths closer to the insertion of the pelvics than to the midbasc

of the caudal peduncle; adipose fin elongate, with a spine partly em-

bedded but the tip is connected by a membrane to the caudal peduncle,

which sometimes appears to be a continuation of the adipose fin;

first ray of dorsal not extending beyond the branched rays, this fin

short, contained 2 times in distance from insertion of pelvics to origm

of anal fin; pectorals short, reacliing about one-fourth the way out

the short pelvics, the latter extending three-fourths the way to the

anus, tips of first rays of pelvics, pectorals, and caudal very slightly

elongate; snout 1% in the head; eye small, 2% to 3 times in the inter-

orbital space.

Color.—^Variable, usually plain grayish with a pale area at adipose

spine, or the body may be mottled to brown or black spotted ; caudal

fin barred; sometimes on small specimens the pale area at adipose

spine extends as a broken pale bar across the caudal peduncle, and a

similar pale bar across middle of caudal fin, belly pale.

Table 12.

—

Measurements, in hundredths of the standard length, for species of

Astroblepus /rom the Maracaibo Basin

Character

Astroblepus phelpsi

Standard length (in mm.)

Length of head to gill opening,

Width of head at base of pectorals

Length of maxillary barbel

Poptorbital length of head

Greatest depth

Length of snout

Diameter of eye -

Width of interorbital -

Distance from eye to rear nostril

Width of ramus of upper jaw

Width of gape of mouth
Distance from anus to anal origin

Tip of snout to anus

Tip of snout to dorsal origin

Tip of snout to anal origin

Tip of snout to pectoral insertion

Tip of snout to pelvic insertion

Length of first dorsal ray

Length of first anal ray_

Length of first pelvic ray

Length of first pectoral ray

Length of longest upper caudal ray _ .

.

Length of shortest middle caudal ray-

Length of caudal peduncle

Least depth of caudal peduncle

Paratype Holotype Paratype

53.6

27.4

25.9

8.58

7.28

20.5

18.6

2.05

6.90

7.28

7.10

13.2

11.6

67.4

45.0

78.4

28.2

43.8

18.1

13.6

21.5

24.4

25.9

18.8

17.7

14.9

AilrohUpus chotae

35.6

28.1

28.4

8.70

7.02

19.9

19.7

3.09

7.30

8.14

7.30

13.2

10.1

69.1

45.2

77.2

30.9

43.0

21.3

15.7

22.8

22.5

28.9

21.9

16.9

13.2

93.5

25.6

28.4

16.0

7.49

23.0

17.6

2.24

6.95

6.95

.6.20

12.9

14.6

64.6

47.0

79.4

30.2

39.1

20.1

12.4

21.9

31.0

26.1

19.8

16.0

64.7

26.0

28.6

17.9

7.73

22.4

17.3

2.63

8.04

7.11

7.42

12.4

13.4

68.0

42.6

78.6

28.6

44.2

22.7

13.8

23.5

32.8

31.1

18.9

16.1

47.6

26.0

28.8

16.2

6.93

21.8

17.0

3.36

7.98

6.51

6.51

11.3

12.8

65.1

43.9

78.0

27.1

41.0

21.0

17.2

21.4

30.7

33.2

22.1

17.0
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Remarks.—This new species may be distinguished from others

referred to the genus Astroblepus by the key to the species prepared

for this genus, pages 278-282.

Named phelpsi in honor of William H. Phelps, of Caracas, who is a

well-known leader in furthering the development of the biological

sciences in Venezuela.

Table 13.-

—

Counts made on two species of Astroblepus



286 PROCEEiDINGS OF THE NATIONAL MU9E.UM vol.94

6a. Anterior fourth or more of upper surface of snout naked and with

barbels at least in males well developed; in females snout bonier

and barbels sometimes absent; interoperele and opercle separately

movable, former with graduated evertible spines with tips hooked;

belly naked; teeth with elongate bilobed tips; dorsal a little in front

of peh ics; about 23 to 26 plates in lower lateral series.

Ancistrus Kner

6b. Anterior dorsal surface of snout bony, except on a few species with

tip of snout having a roundish naked patch not much larger,

sometimes smaller than orbit.

7a. Teeth usually 3-3 on premaxillaries and 6 to 12+ 6 to 12 on den-

taries, tips elongate but not spoon-shaped; interoperele with a

bunch of spines with curved tips; dorsal I, 7; anal I, 3 to I, 5;

pectoral I, 5 or I, 6; lateral scutes about 24 to 26.

Lithoxus Eigermann

7b. Teeth in ramus of each jaw number 5 to 16, expanded tips spoon-

shaped or cupped, with or without a smaller lobe; dorsal rays

always I, 7; anal I, 4; no barbels on tip of snout.

8a. Interoperele and opercle separately movable, former with

graduated, elongate, evertible spines, except in young; about

6 to 8 cup-shaped teeth on ramus of each jaw ; belly covered

with platelets, except on young; dorsal origin nearly over

insertion of pelvics; 24 to 26 plates in lower lateral series.

Panaque Ligenrnann and Eigenmann

86. Interoperele and opercle slightly but not independently mov-

able; sphies on interoperele absent or obpolete; dorsal origin

a little in front of a verticle line through insertion of pelvics;

25 to 28 plates in lower lateral series; color of upper surfaces

usually consisting of numerous dark spots, these sometimes

occurring on belly Cochliolon^e Meckel

7c. Teeth in each ramus of jaws number more than 20, usually 25 to

65, and expanded tips are elongate and bilobed; dorsal origin

in front of that of pelvics.

9a. Interoperele and opercle separately movable, former v.i{h a

rosette of graduated spines with hooked tips and long slender

bristles arranged around outer margin of sjnnes; dorsal I, 7;

anal I, 5; plates in lower lateral series 24 or 25; belly

naked Lasiancistrus Regan

95. Spines and bristles on interoperculum, if present, not arranged

in pattern of a rosette; belly with ] latelets except in young.

10a. Interoperele and opercle separately but moderately movable,

former with short or elongate avertible spines; plates

along lower sides 26 to 28 in number.
Henaiancistrus Bleeker

10&. Interoperele and opercle slightly but not independently

movable; interoperele without spines, or spines obsolete;

plates along lower sides about 28 in number.

Hypostomus LacepSde

" On the young up to a standard length of about 50 mm. the unworn teeth of my specimens from the

Maracaibo Basin have their expanded tips twice as Ion? as wide and a sinall lobe on the outer side, but in

those about GO mm. the lobe seems to have fu^ed with the rest ol the tooth as it wears down to half its original

length; the teeth on the lower jaw lack the second small lobe at a nmch shorter length, it appears, therefore,

from the specimens available, that one must cast serious doubt on the validity of the genus Cueiridodiu

Eigemnann.
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2b. Caudal peduncle greatly depressed and sometimes almost knifelike;

adipose fin lacking; snout may be greatly produced and pointed; inter-

opcrcle and opercle not separately movable; dorsal surface of snout

bony; spines absent on interopercle, except bristles on males.

11a. Teeth on each ramus of jaws about 4 to 13; a more or less distinct

notch at posterior dorsal corner of orbit; dorsal origin over insertion

of pel vies; plates in lower lateral series 28 to 31.

12a. Teeth with elongate bilobed tips .Loricaria Linnaeus

126. Tips of teeth with both lobes spoon-shaped, inner lobe largest.

Spatuloricaria, new genus

lib. Bilobed teeth on ramus of each jaw 15 to 40; no notch at rear of orbit;

plates in lower lateral series 32 to 37; belly plated.

13a. Dorsal origin nearly over anal origin; 8 or 9 plates between dorsal

and supraoccipital; teeth 15 to 29 on each ramus of jaws.

Farlowella Eigenmann and Eigenmann

136. Dorsal origin nearly over insertion of pel vies; 4 plates in front of

dorsal; teeth 30 to 40 on each ramus of jaws_-Sturisoina Swainson

1&. Eyes at sides of head situated so that they are visible from below as well as

from dorsal aspect; bones exposed on under side of body that connect

between base of pectorals, in two series of one pair each; adipose a rudi-

mentary spine; snout depressed; teeth numerous, bifid in a single row; 23

or 24 plates along sides Hypoptopoma Giinther

Genus CHAETOSTOMA^^ Heckel

Chaetosloma Heckel, in Tschudi, Fauna Peruana, Ichthyologie, p. 26, 1846.

(Type, C. loborhyncha Tschudi.)

KEY TO THE SPECIES OF CHAETOSTOMA REPORTED FROM VENEZUELA

la. A small, fleshy, usually blackish keel at rear tip of supraoccipital plate;

dorsal rays I, 8; anal I, 5; usually 4 or 5 hooked spines on interopercle;

blackish spots on membranes of dorsal fin between rays and not on rays.

2a. About 25 to 28 marginal lappets on rear edge of lower lip; a group of about

3 short papillae inside of mouth about two-thirds way out from mid-

line on plate; a similar group but longer papillae about halfway out on

plate of lower jaw; upper surface of head anteriorly with numerous

small darkish spots, none on body; a black spot on the membrane be-

tween base of dorsal spine and first soft ray and fainter dark spots,

mostly on membrane and naked area at base of fin near base of each

soft ray; 5 or 6 dark spots on membranes between dorsal rays and

not on rays; other fins mostly plain pale; caudal fin deeply concave,

color plain, with dark pigment evident near tips of middle rays forming

an obscure dark band across rear edge of caudal, except white tips of

upper and lower lobes Chaetostoma tachiraensis, new species

2b. Dorsal surface of head and that of body everywhere covered with numerous

blackish spots, those on sides of body arranged in about 4 to 6 rows;

caudal fin only slightly concave, tips of upper and lower lobes white;

about 16 to 22 marginal lappets on rear edge of lower lip; inside of mouth

about halfway out on plate of upper jaw a group of 3 or 4 papillae,

sometimes lacking; those on plate of lower jaw well developed.

Chaetostoma milesi Fowler

2' The specimen reported upon by Myers as C. anomalns Regan from the upp)er EIo Meta system, Guai-

caramo, Colombia, Is without doubt some other species and should not be associated with the true C. ano-

mala of the Maracaibo Basin.
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16. No fleshy keel at posterior edge of supraoccipital plate; if dark color bars

present on dorsal fin, color occurring on rays, not as round dark spots ou

membranes between rays; dorsal surface of head and of body without

dark spots.

3a. Anal rays I, 4; dorsal I. 8; about 4 or 5 hooked spines on interopercle.

4a. A dark spot on membrane between dorsal and first soft ray; upper

surface of head with some pale areas; pectoral fin with 2 or 3 cross

bars; eye 5 to 7 times in head.

Chaetostoma guairensis ^^ Steindachner

46. Eye diameter 10 times in head; no black spots anywhere along base of

dorsal fin Chaetostoma stanni Ltitken

36 Anal rays usually I, 3 or I, 4, rarely I, 5; dorsal rays I, 7 to I, 9; about 5 to

10 spines on the interopercle, these spines nearly straight, except a little

hooked in pearsei.

5a. Dorsal rays I, 8 or I, 9; anal I, 4 occasionally T, 3.

6a. A distinct black spot on membrane between dorsal spine and first soft

ray, but no such spots near base of following soft rays.

7a. Usually 3 (2 to 4) dark bars across upper rays of caudal fin; eye

contained in interorbital space 2.3 to 3.0 times; Rio Motatdu

system, Maracaibo Basin.

Chaetostoma anomala sovichthys, new subspecies

76. Usually 4 (3 to 5) dark bars across upper rays of caudal fin; eye 2.6

to 3.2 in interorbital space.

Chaetostoma anomala anomala Regan

66. No black spots at bases of dorsal rays; dorsal fin rays I, 9, anal I, 4;

upper parts with faint light spots. _ Chaetostoma pearsei Eigenmann

56. Dorsal I, 7, anal I, 4; a black spot on membrane between dorsal spine

and next ray and on membrane near base of each following ray.

Chaetostoma nudirostris Ltitken

CHAETOSTOMA TACHIRAENSIS. new species

corroncho

Plate 7, B, C

Holotype.—^U.S.N.M. No. 121052, a specimen 58.6 mm. in standard

length collected by Leonard P. Schultz in the Rio Tachha 7 km. north

of San Antonio, Estado de Tachira, Venezuela, on April 1, 1942.

The Rio Tachira is a tributary of the Rio Zulia, Catatumbo system,

Maracaibo Basin.

Para^?/p0.—U.S.N.M. No. 101612, a specimen 87.0 mm. in standard

length collected by Niceforo Maria in the Rio Pamplonita, near

Cucuta, Colombia, Catatimibo system, Maracaibo Basin.

Description.—Based on the holotype and paratype; all measure-

ments are given in hundredths of the standard length, those for the

paratype in parentheses. Standard length (in mm.) 58.6 (87.0) ; total

length 83.0 (—) mm.

M Although I have not seen material of this species, I am inclined to believe that it was based on an im-

mature specimen and may be the same as milesi or my tachiraensis.
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Table 14.

—

Counts and measurements made on the species and subspecies of

Chaetostoma from the Maracaibo Basin

Species and
locality
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Width of head at base of humeral process or coracoids 35.4 (35.6);

leng-th of head from tip of snout to posterior end of supraoccipital

plate 36.0 (33.6) : length of head from snout to rear of temporal plate

37.9 (34.6); tip of snout to upper edge of gill opening 29.2 (28.4);

greatest depth of body 20.5 (21.3); length of snout 24.9 (24.3); width

of fleshy interorbital space 12.5 (12.4); diameter of eye 5.12 (4.55);

length from base of last anal ray to midbase of caudal fin rays 26.3

(29.0): least depth of caudal peduncle 14.7 (14.6); length of ramus of

lower jaw 12.0 (12.5) ;
greatest width of lower lip 6.49 (6.55) ; rear edge

of eye to posterior edge of temporal plate opposite first lateral line

pore 8.88 (10.5); length of first ray of dorsal fm 28.5 (29.1); length of

last ray of dorsal 16.6 (17.4); length of pectoral spine 30.9 (35.4);

length of upper ray of caudal fin 35.0 ( ); length of lower ray of

caudal fin 40.3 ( ); length of ray of adipose fin 11.1 (10.8) ; length

of longest anal fin ray 12.0 (12.8); length of base of dorsal fin 27.5

(25.6); distance from bony edge of nasal opening to tip of snout 17.0

(18.6); distance from edge of nasal opening to eye 5.12 (5.98); tip of

snout to origin of dorsal fin 48.1 (44.3); tip of snout to origin of anal

fin 70.3 (69.5); tip of snout to origin of adipose 83.7 (84.0); distance

from anus to anal origin 8.20 (9.30).

The following counts were made: Dorsal rays 1,8 (1,8), anal 1,5

(1,5); pelvic 1,5 (1,5); pectoral 1,6 (1,6); series of lateral scutes 24

(24) ;
pores in lateral line 25 (25) ; interopercle with 4 (5) hooked spines;

about 6 (8) spines on operculum.; 11 (12) scutes between anal and base

of caudal; 5 (5) scutes between dorsal and adipose and 4 (4) in front

of dorsal.

The body is short and its width broad as in C. anomala; the width

at coracoids is equal to the distance from tip of snout to rear of

supraoccipital plate and is contained 2.9 tunes in the standard length;

a small dermal keel, a little longer than pupil, lies along middorsal

line at rear tip of the supraoccipital plate; interorbital space about

\%o in the snout; eye 2^ in interorbital space and 4%o in the snout;

length of depressed anal a little longer than the width of interorbital

space; plates all prickly; dorsal spine not much larger than the soft

rays; pectoral spine enlarged with strong spines; soft rays of pelvics

and pectorals with prickles; anterior third of snout fleshy, without

plates, but with small folds; lips papiflate; belly naked; a barbel at

each corner of the mouth ; a narrow naked area along base of dorsal,

but along base of adipose the naked area is obsolete; intestines much

coiled; peritoneum blackish; caudal fin deeply concave, tlie upper

lobe equal to distance from snout to rear of supraoccipital.

Color.—Grayish brown above paler below; top of head and sides

with small dark spots caudal plain grayish, as in many specimens of

C. anomala anomala and C. anomala sovichthys, but the forked caudal
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has pale tips to the upper and lower caudal lobes; the middle rays at

tips are slightly blackish, interradial membranes of caudal with black

pigment; a somewhat diffuse yet distinct dark streak along midsides;

traces of four dark saddles on back, one in front of dorsal, the second

at front of dorsal, third at rear of dorsal, fourth through adipose base

and on caudal peduncle; pectoral spines blackish above; pelvics plain

like body; the conspicuous black spot between dorsal spine and first

branched ray is present but smaller, then less distinct dark spota

occur on the naked areaof bcdy between the bases of each soft dorsal

ray, the pigment extends a trifle on the base of the interradial mem-
branes; membranes between soft dorsal rays with five or six dark spots,

the rays pale

Named tachiraensis for the river in which it was taken.

Remarks.—This new species may be distinguished from all other

species of Chaetostoma by the small dermal fold or keel at rear tip of

the supraoccipital, this keel about equal in length to diameter of

pupil. Fowler (Proc. Acad. Nat. Sci. Philadelphia, vol. 91, p. 238,

figs. 28, 29, 1940) describes C. furcata from Peru as having a bony

protuberance at rear tip of supraoccipital, but in tachiraensis this is

a dermal keel. C. furcata has I, 4 anal and I, 7 dorsal rays, while the

new species has I, 5 and I, 8 rays, respectively. The color pattern of

small dark spots anteriorly on head and with the pigment spot on the

interradial membranes of the dorsal instead of on the rays is char-

acteristic of this new species. The species most closely related to

tachiraensis is Fowler's C. milesi (Notulae Naturae, No. 73, p. 2, figs.

1-5, 1941) described from Honda, Colombia. This species is repre-

sented by three specimens in U.S.N.M. No. 116467, measuring 64 to

89 mm. in standard length, from the Magdalena River, Honda,

Colombia. Regan's species C. thomsoni (Trans. Zool. Soc. London,

vol. 17, pt. 3, p. 250, pi. 14, fig. 2, 19C4), from Villeta, Colombia, is

very similar to C. milesi Fowler. However, both of these species

difi'er in color; the dorsal fin of C. tachiraensis has the color spots on

the membranes of the dorsal instead of on the rays as in C. thomsoni,

there is a lateral dark band on tachiraensis, but in C. milesi there are

about four rows of small dark spots along the sides; all three speci-

mens of milesi before me agree with Fowler's figures, except there are

no spots on the dorsal membranes. The caudal fin is much less con-

cave in milesi and thomsoni than in tachiraensis, it is almost forked

in the latter.
CHAETOSTOMA MILESI Fowler

Chaetostoma milesi Fowler, Notulae Naturae, No. 73, p. 2, figs. 1-5, 1941 (Honda,

Colombia).

U.S.N.M. No. 121051, 2 specimens, 98 and 130 mm., from Rfo Gudrico (Orinoco

system) and tributaries between San Sebastidn and San Casimiro, Estado de
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Aragua, Venezuela, collected by Leonard P. Schultz, W. H. Phelps, Jr., Roger
Sherman, and G. Zuloaga, May 12, 1942.

U.S.N. M. No. 116467, from Magdalena River, near Honda, Colombia, collected

by Cecil Miles.

Measurements for this species are given in tables 14 and 15.

CHAETOSTOMA GUAIRENSIS Steindachner

CORRONCHO

Chaetostomus giiairensis Steindachner, Denkschr. Akad. Wiss. Wien, vol. 43,

p. 121, pi. 3, figs. 1, la, 1882 (Guaire at Caracas, Venezuela).

—

Regan,
Trans. Zool. Soc. London, vol. 17, pt. 3, p. 249, 1904 (Caracas).

—

Eigenmann,
Indiana Univ. Studies, vol. 7, No. 44, p. 9, 1920 (Rio Castano, at Maracay,

Venezuela).

—

Rohl, Fauna descriptiva de Venezuela, p. 384, 1942 (no locality).

CHAETOSTOMA STANNII LUtken

Chaelostomxis stannii Lijtken, Vid. Medd. Naturh. Foren. Kj0benhavn, pts. 12-16,

p. 206, 1874 (Puerto Cabello, Venezuela).

—

Steindachner, Denkschr. Akad,

Wiss. Wien. vol. 43, p. 120, pi. 5, fig. 4, 4a, 1882 (Puerto Cabello).—Regan,
Trans. Zool. Soc. London, vol. 17, pt. 3, p. 248, 1904 (Puerto Cabello).

CHAETOSTOMA ANOMALA SOVICHTHYS. new subspecies

Corroncho

Plate 8, A, B

Holotype.—U.S.N.M. No. 121053, a specimen 71.5 mm. in standard

length taken by Leonard P. Schultz on March 20, 1942, near the

bridge over the Rio San Pedro, a tributary of the Rio Motat^n,

southeast of Mene Grande, in the Maracaibo Basin. This river was

a succession of pools and riffles, the bottom covered with rubble.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121056,

118 specimens, 19 to 72.5 mm. in standard length, taken along with

the holotype and bearing the same data; U.S.N.M. No. 121058, 14

specimens, 43.8 to 62.7 mm. in standard length, taken on March 17

and 20, 1942, near the bridge in the Rio San Juan, tributary of the

Rio Motat^n, southeast of Mene Grande, Maracaibo Basin; U.S.N.M.

No. 121055, 20 specimens, 12.8 to 45.2 mm. from the Rio Motatan, 4

km. above Motatan, March 25, 1942; U.S.N.M. No. 121057, 3 speci-

mens, 17.5 to 45 mm., from the Rio Jimelles, 12 km. east of Motatan,

a tributary of the Rio Motatan, Maracaibo Basin, March 24, 1942;

U.S.N.M. No. 121054, 15 specimens, 12 to 30 mm., from the Rio

Motatan, 8 km. below Motatan, March 24, 1942.

In addition, Dr. H. Pittier, in 1923, collected 2 specimens, U.S.N.M.

No. 86262, 20 and 36.5 mm., in the Rio Motatan near Valeria, Estado

de Trujillo, Venezuela.

In all the localities where this species occurred the water flowed

rapidly and the stream bottoms were composed of gravel to rubble.
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*

A, Doraops zu/oagai, new genus and species: Holotype (U.S.N.M. No. 121015), 287 mm. in
standard length; B, C, Chaetostoma tachiraensis, new species: Holotype (U.S.N.M. No.
121052), 58.6 mm.; D, Astroblepus phelpsi, new species: Holotype (U.S.N.M. No. 121126),
53.6 mm. A, drawing; B and C, photoeraphs; D, retouched photograph.
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A, B, Chaetostoma anomala sovichthys, new subspecies: Holotype (U.S.N.M. No. 121053),

71.5 mm. in standard length; C, D, Pseudancistrus torhesensis, new species: Holotype

(U.S.N.M. No. 121001), 64.6 mm. Photographs.
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Description.—Based on the holotype and numerous paratypes

listed above. All measurements are given in hundredths of the stand-

ard length, those for the holotype first and then in parentheses those

for the paratypes that were measured in detail. Standard length

(in mm.) 71.5 (72.0; 43.2; 60.2); total length 96.1 (92.0; 58.1; 77.0)

mm.
Width of head at base of humeral process in front of base of pectoral

spine 28.0 (27.5; 25.0; 24.5); length of head from tip of snout to pos-

terior end of supraoccipital plate 36.5 (36.4; 37.3; 34.7); tip of snout

to upper edge of gill opening 33.0 (34.0; 30.8; 33.0; 30.6); greatest

depth of body 18.3 (18.7; 17.4; 16.9); length of snout 28.0 (27.5;

25.0; 24.5); width of fleshy interorbital space 11.9 (11.5; 12.7; 11.5);

diameter of eye 4.20 (4.30; 5.09; 5.00) ; the eye is larger on the smaller

specimens; length from base of last anal ray to midbase of caudal fin

rays 26.9 (25.7; 22.2; 24.4); least depth of caudal peduncle 12.2

(11.8; 12.3; 12.1); length of ramus of lower jaw 10.6 (10.1; 10.9; 10.3);

greatest width of lower lip 7.27 (6.94; 7.64; 6.29) ; rear edge of eye to

posterior edge of temporal plate opposite first lateral Ime pore

8.40 (8.61; 9.20; 8.71); length of first ray of dorsal fin 22.4 (22.4;

22.5; 18.7); length of la,st dorsal ray 17.5 (20.1; 16.4; 18.7); length of

pectoral spine 26.7 (27.1; 24.5; 24.5); length of upper bony ray of

caudal fin 23.6 (22.5; 25.0; 18.5); length of lower bony ray of caudal

fin 30.1 (30.0; 32.4; 26.8); length of ray of adipose fin 6.71 (7.08;

6.72; 8.38); length of longest anal fin ray 9.51 (8.48; 8.10; 8.54);

length of base of dorsal fin 26.6 (26.5; 25.7; 25.2) ; distance from bony

edge of nasal opening to tip of snout 19.9 (19.7; 25.0; 18.5); distance

from edge of nasal opening to eye 6.29 (5.73; 6.48; 5.32); tip of snout

to origin of dorsal fin 47.6 (46.5; 48.6; 47.6); tip of snout to origin of

anal 74.1 (73.1; 73.2; 69.6); tip of snout to origin of adipose 84.6

(85.2; 85.7; 82.4); distance from anus to anal origin 8.67 (9.03; 10.4;

8.55).

The following counts were made, respectively: Rays in dorsal fin

I, 8 (I, 8 ; I, 8 ; I, 8) ; anal fin I, 4 (I, 4 ; 1, 4 ; 1, 4) ;
pectoral rays always

I, 6 and pelvic rays always I, 5; pores in lateral line 24 (24; 24; 25);

series of plates along sides 24 (23 ; 24 ; 24) ; always 4 series of plates

in front of dorsal, and 4 or 5 plates between dorsal and adipose fins;

11 series of plates between anal base and midbase of caudal fin rays;

the spines on the opercle consist of 2 strong ones and 6 to 8 weaker

ones, those on the interopercle are hregular in number, usually in

three groups of 2 or 3 + 2 to 4 + 3 or 4, starting dorsally.

Head broad, depressed, its width at base of pectoral a little greater

than its length (from tip of snout to rear of supraoccipital) ; eyes small

mostly in posterior quarter of the head; bony coveiing everywhere
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prickly; the first rays of all the jBns, except anal, are enlarged and bony,

with strong prickles, and those on the pectoral spine recurved spinules;

the soft rays of pelvics and pectorals also with prickles; the anterior

thu'd of the snout not bony and without prickles, this fleshy area

is more or less composed of very small plicate folds; both lips papillate;

the small barbel at the outer corners of the lips is rather short, and is

contained about 3 to 3}^ times in the fleshy interorbital space;

two pairs of nasal openings close together near middorsal line, a little

in front of the eyes, the posterior opening of each pair covered by a

dermal flap ; a rather wide area along base of dorsal and adipose fins

naked; belly naked to anal fin; intestine elongate, much coiled.

Color.—Grayish to brownish above, paler below, the blackish

peritoneum conspicuous through the skin; five pale areas dorsally

separated by dark saddles, the first at front of dorsal, second at rear

base of dorsal, third in front of adipose fin, last behind that fin;

these dark-colored saddles join along midsides to form a more or less

obvious wide lateral band. Top of head finely mottled or speckled

with pale; dorsal fin barred, the black and pale areas on the rays, the

membranes pale or plain grayish; caudal fin with three distinct bars

on upper and middle rays with an additional bar on the lower lobe

near the ends of the rays, seldom are there two or four bars on the upper

lobe of the caudal fin; pelvics sometimes with two dark bars and pec-

torals plain or with about three or four bars ; anal with its base usually

blackish; dorsal fin with a conspicuous black spot on the membrane
between the bases of the spine and first soft ray ; belly yellowish when
alive and also the tip of the upper lobe of caudal fin yellowish.

Named sodchthys in honor of and in appreciation of the help ex-

tended to me by the Standard Oil Co. of VenezAiela while I was a guest

at the camps of the Lago Petroleum Corporation.

Remarks.—This new subspecies differs from Chaetostoma anomala

anomala Regan of the Rio Chama system, Maracaibo Basin, in having

a larger eye, in reference to width of interorbital space, and in color.

The eye is contained 2.3 to 3.0 (average about 2.7) in the interorbital

space in sovichthys of the Rio Motatan system, and in anomala 2.7

to 3.3 (average about 3.0) on specimens of comparable sizes, 25 to

75 mm. in standard length. The dark bars on the upper lobe and

middle rays of the caudal fin in sovichthys are wider and number three,

only occasionally two or four, while in C. a. anomala they are narrower

and almost always number four, only rarely three or five; thus the

caudal fin of the Rio Chama form is barred the same as the dorsal,

while sovichthys of the Motatan system has more distinct but fewer

dark bars across its caudal. There are in addition some statistical

differences in bodily proportions when the same sizes of specimens are

compared.
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CHAETOSTOMA ANOMALA ANOMALA Began

CoERONCHo; Charoca

Chaetostomus anomalus Regan, Ann. Mag. Nat. Hist., ser. 7, vol. 11, p-

599, 1903 (M^rida, Venezuela, 1,500 meters; Albirregas and Milla Rivers

above M^rida, 3,500 meters) ; Trans. Zool. Soc. London, vol. 17, pt. 3, p.

250, pi. 12, fig. 2, 1904 (Merida, Venezuela).

Collections made in 1942 by Leonard P. Scliultz in the Maracaibo

Basin of Venezuela

:

U.S.N. M. No. 121059, taken April 3, in the Rio Chama at Estanques, Estado

de Merida, 60 specimens, 23.5 to 79 mm.
U.S.N. M. No. 121060, taken March 30, in the Rfo Chama 10 km. below Lagu-

nillas, Estado de Merida, 5 specimens, 18.5 to 28 mm.
U.S.N. M. No. 121061, Rfo Tachira, 7 km. north of San Antonio, Catatumbo

sj'stem, April 1, 1 specimen, 61.1 mm.
U.S.N. M. No. 121062, Rio Barrcgas, tributary to Rio Chama just below Egido,

Estado de Merida, March 29, 457 specimens.

U.S.N.M. No. 121063, Rio Gonzd,les, tributary to Rio Chama at La Gonzdles,

Estado de Merida, March 29, 159 specimens, 10.2 to 76.6 mm.

In addition, U.S.N.M. Nos. 101608 and 101615, one specimen each,

were collected by Niceforo Maria in the Rio Pamplonita, near Cucuta

(Catatumbo system), Santander del Norte, Colombia.

The following measurements, expressed in hundredths of the stand-

ard length, were made on two specimens from the Rio Barregas at Egi-

do, Estado de Merida (standard length 82.5; 44.2 mm,, total length

107; 60.2 mm.) : Width of head at base of humeral process or in front

of base of pectoral spine 39.3 ; 37.6 ; length of head from tip of snout to

posterior end of supraoccipital plate 33.4; 35.7; tip of snout to upper

edge of gill opening 32.2; 30.6; greatest depth of body 19.5; 17.9;

length of snout 24.6; 25.1 ; width of fleshy interorbital space 11.6; 12.4;

diameter of eye 3.64; 4.75; length from base of last anal ray to midbase

of caudal fin rays 27.9; 25.1 ; least depth of caudal peduncle 12.2; 12.2;

length of ramus of lower jaw 11.5; 12.00; greatest width of lower lip

7.52 ; 7.96 ; rear edge of eye to posterior edge of temporal plate opposite

first lateral line pore 8.12; 8.60; length of first ray of dorsal fin 21.2;

24.4; length of last dorsal ray 16.5; 14.9; length of pectoral spine 25.2;

25.3; length of upper bony ray of caudal fin 24.4; 28.5; length of lower

bony ray of caudal fin 29.6; 34.2; length of ray of adipose fin 6.30; 5.56;

length of longest anal fin ray 9.94; 10.2; length of base of dorsal fin

26.7; 27.1; distance from bony edge of nasal opening to tip of snout

17.0; 17.2; distance from edge of nasal opening to eye 5.54; 6.79; tip of

snout to origin of dorsal fin 46.8; 48.2; tip of snout to origin of anal

fin 69.7; 72.4; tip of snout to origin of adipose 83.1; 83.7; distance from

anus to origin of anal 10.5; 10.6.

The number and arrangement of scutes and spines appear to be the

same in both anomala and sovichthys.
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CHAETOSTOMA PEARSEI Elgenmann

CORRONCHO

Chaetostomus pearsei Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 8, fig.

3, pi. 2, 1920 (Rfo Castano at Maracay, Efo Tiiy at El Concejo, Venezuela).

—

Peaese, Univ. Wisconsin Studies, No. 1, pp. 20, 43, 1920 (Rio Castano,

Venezuela)

.

CHAETOSTOMA NUDIKOSTBIS Lutken

CAoeiostoTW MS nwJ?Vos?rzs LtJTKEN, Vid. Medd. Naturh. Foren. Kj0benhavn, 1874,

p. 207 (Valencia, Venezuela).

—

Steindachner, Denkschr. Akad. Wiss. Wion,

vol. 43, p. 120, pi. 5, fig. 2, 2a, 1882 (Valencia).—Regan, Trans. Zool. vSoc.

London, vol. 17, pt. 3, p. 251, 1904 (Valencia).

—

Eigenmann, Indiana Univ.

Studies, vol. 7, No. 44, p. 8, 1920 (no specimen secured).

Genus PSEUDANCISTRUS Bleeker

Pseudancistrus Bleeker, Atlas ichthyologique, vol. 2, p. 2, 1862; Ned. Tijdschr.

Dierk., 1863, vol. 1, p. 78. (Type, Hypostomus barbatus Cuvier and Valen-

ciennes.) (Ref. copied.)

KEY TO THE SPECIES OF PSEUDANCISTRUS FROM VENEZUELA

la. Anal rays I, 5; 3 plates from dorsal fin base to adipose origin.

Pseudancistrus torbesensis, new species

16. Anal rays I, 4; 4 to 6 plates from dorsal base to adipose origin.

2a. Dorsal rays usually I, 6 or I, 7.

3a. Five plates from dorsal fin base to adipose origin; 11 plates from anal

base to midbase of caudal fin.

Pseudancistrus coquenani (Steindachner)

3&. Four p'lates from dorsal fin base to adipose origin; 9 (probably 10) plates

from base of anal to midbase of caudal fin.

Pseudancistrus yaravi (Steindachner)

26. Dorsal rays usually I, 8 or I, 9; usually 11 plates between anal base and

midcaudal fin base; 5 or 6 plates from dorsal fin base to adipose origin.

Pseudancistrus pediculatus cobrensis, new subspecies

PSEUDANCISTRUS TORBESENSIS, new species

Plate 8, C, D

Holotype.—U.S.N.M. No. 121001, a specimen 64.6 mm. in standard

length, taken by Leonard P. Schultz on March 31, 1942, 1 km. above

T^iba in the Rio Torbes, Orinoco system.

Paratypes.—V.S.N.M. No. 121002, 174 specimens, 15.5 to 64.6

mm. in standard length, taken along with the holotype and bearing

the same data. These types all came from swiftly running water

among boulders, rubble to coarse gravel.

Description.—Based on the holotype and paratypes; detailed meas-

urements, expressed in hundredths of the standard length, are recorded

for the holotype and three paratypes, the data for the latter included

in parentheses, respectively. Standard length (in mm.) 64.6 (64.5;

51.2; 44.2; 21.5); total length 83.0 (82.0; 66.8; 59.8; 28.7) mm.
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Table 16.

—

Counts recorded for certain species and subspecies o/ Pseudancistrus
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distance from eye to bony edge of nostril 6.50 (6.82; 6.44; 6.56; 5.16);

longest spine of intcropercle 15.5 (16.4; 16.4; 13.1; —); diameter of

eye 3.87 (4.34; 4.50; 4.52; 5.11); length of ramus of lower jaw 12.9

(12.7; 13.9; 13.1; 10.7) ;
gi^eatest width of lower lip 10.1 (9.92; 10.7

1 1 .8 ; 1 1 .6) ; length of caudal peduncle (distance from base of last anal ray

to base of midcaudal fin rays) 25.5 (24.0; 27.7; 25.1 ; 28.4) ; least depth

of caudal peduncle 7.60 (6.66; 6.83; 7.02; 6.05); length of depressed

dorsal 32.8 (33.3; 33.4; 32.2; 29.3); length of depressed anal 7.74

(7.75; 6.83; 8.47; 11.6); length of base of dorsal fin 23.5 (24.8; 25.6;

24.5; 22.8); length of dorsal spine 22.6 (22.6; 22.5; 23.8; 19.5); length

of adipose spme 12.7 (12.1; 12.9; 11.2; 9.77); length of pectoral spine

31.0 (31.0; 27.3; 28.5; 25.6); length of pelvic spine 27.1 (27.3; 24.6;

26.9; 22.8); length of upper ray of caudal fin 19.7 (19.1; 20.5; 22.2;

25.6); length of lower ray of caudal fin 29.7 (28.4; 33.2; 33.3; 35.3);

distance from snout to origin of dorsal fin 47.8 (48.8; 46.9; 51.2;

44.2) ; snout to origin of adipose fin 78.0 (77.5; 78.5; 77.6; 74.0) ; snout

to origin of anal fin 68.2 (71.0; 70.8; 69.8; 61.4); snout to insertion of

pelvic fin 53.4 (55.2; 53.2; 55.5; 51.2).

The following counts were made, respectively: Dorsal rays I, 8

(I, 8; I, 8; I, 8; I, 8); anal I, 5 (L 5; I, 5; I, 5; I, 5); pectoral I, 6

(I, 6; I, 6; I, 6; I, 6); pelvic I, 5 (I, 5; I, 5; I, 5; I, 5); number of

scutes in lower lateral series 24 (24; 24; 24; 25); plates from dorsal

to origm of adipose 3 (3; 3; 3; 3) ;
plates from base of anal to base of

midcaudal fin ra^^s 11 (11; 11; 10; 11); plates in front of dorsal fin

always 3; spines on interopercle about 20 (23; 16; 19; undeveloped);

for additional counts see table 17.

This species is greatly depressed forward; the greatest depth at

front of dorsal is about twice the least depth of the caudal peduncle,

one-half length of snout, and 2% in width at base of pectorals; prickles

on head completely covering the snout; interorbital space flat, rims

of orbits a trifle elevated on large males, the area from eye to nostrils

strongly convex; supraoccipital plate bordered posteriorly by the

pair of plates at its outer edges, and in the midline by a median plate,

which has a median suture; the posterior tip of the supraoccipital

plate is fleshy; strong spines occur on the upper surfaces of the

pectoral spine in mature males; the interopercular spines are grad-

uated in length evenly from the front of the bony elements to the

most posterior spine, which is longest; all have hooked tips except the

shortest ones; on the fully mature males, there is along the upper

surface of each ray an elongate dermal flap, the one on the pelvic

spine widest and a little more than diameter of eye; cross section

of the caudal peduncle would show it to be triangular in shape, the

ventral surface flat; the scutes along the lower lateral series pos-

teriorly are keeled; adipose fin well developed; anal fin small, the

anal spine weak and without prickles as in the other fins.
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Color.—Grayish above, paler below, with a blackish irregular

band along the midsides that joins with four or five blackish saddles

dorsally and has four or five dark projections ventrally; first dorsal

saddle under front of doi-sal fin, second at rear of dorsal fin, third

in front of adipose; fourth behind adipose; fifth at base of caudal

fin rays; these saddles enclose pale areas dorsally, ventrally the pale

areas are not enclosed by the dark bars; usually three dark bars on

pelvics and four across pectorals, these bars difl'use in the immatui'e

so that the fins are evenly blackish except distally pale; dorsal with

kregular, wide bars in adults, plain blackish in young, tips of first

dorsal rays pale; caudal similar to dorsal but with four or five dark

bars on lower ray; tips of rays of upper lobe of caudal fin pale.

Remarks.—This new form differs from all other species referred

to the genus Pseudancistrus in having only three plates between

the dorsal and adipose fins and in its color pattern. Other members

of the genus have four or more plates between dorsal and adipose.

The greatly depressed and very wide head, compared with the short

body, is a characteristic feature of this new species.

Named torbesensis after the stream in which it was found.

PSEUDANCISTRUS COQUENANI (Steindachner)

Ancistrus (Pseudancistrus) coquenani Steindachner, Denkschr. Akad. Wiss.

Wien, vol. 93, p. 90, pi. 11, figs. 3 to 5, 1917 (P»fo Coquenan, tributary to

Rio Caroni in Venezuela). (Based on A. guntheri Regan, 9 ; see table 17

for measurements.)

PSEUDANCISTRUS YARAM (Steindachner)

Ancistnis {Hemiancistrus) yaravi Steindachner, Denkschr. Akad. Wiss. Wien,

vol. 93, p. 87, 1917 (Rfo Coquenan, Venezuela).

See table 17 for measurements. It is doubtful that this and the

preceding species are correctly placed. Steindachner does not

mention certain characters needed for this identification. They

are placed in Pseudan.cistrus because the rami of the jaws are con-

tained fewer than 1% times in the interorbital, which is flattish.

PSEUDANCISTRUS PEDICULATUS COBRENSIS, new subspecies

Plate 9, A, B

Holotype.—U.S.lSl.M. No. 121036, a male 78.6 mm. in standard

length, total length 105 mm., taken by Leonard P. Schultz on March

31, 1942, in the Rio Cobre, tributary to Rio Quinta, latter tributary to

Rio La Grita, below La Grita, Catatumbo system, Maracaibo Basin.

Parafypcs.—V. S. N. M. No. 121037, 4,820 specimens, 9 to 79 mm.
in standard length, taken along with the holotype and bearing the

same data. All these were taken in very swiftly running water

amons; rubble to gravel.
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Description.—Based on the holotype and paratypes. Detailed

measurements, expressed in hundredths of the standard length, are

recorded for the holotype and three paratypes, respectively. The
data for the paratypes are enclosed in parentheses. Standard length

(in mm.) 78.6 (56.9; 53.7; 31.7); total length 105 (76.6; 71.6; 42.5)

mm.
Length of head from tip of snout to rear edge of temporal plate 35.8

(35.5; 35.0; 36.9); length from tip of snout to posterior tip of supra-

occipital 34.6 (34.5; 33.9; 36.6); width of head at base of pectoral

spine 34.5 (33.6; 34.6; 34.7); greatest depth of body 17.2 (17.6; 18.3;

19) ; length of snout 22.9 (22.5; 21.8; 24.0) ; longest spine of interopercle

25.0 (21.1; 17.3; 24.6); width of fleshy interorbital space 10.2 (10.7;

10.4; 12.3) ; distance from eye to bony edge of nostril 5.10 (5.27; 4.66;

5.99) ; diameter of eye 3.82 (4.39; 4.65; 5.36) ; length of ramus of lower

jaw 10.1 (10.5; 10.6; 9.78); greatest width of lower lip 7.76 (8.44; 8.84;

8.20); length of caudal peduncle (distance from base of last anal ray

to base of midcaudal fin rays) 26.1 (23.7; 26.1; 25.8); least depth of

caudal peduncle 10.8 (10.5; 11.0; 11.7); length of depressed dorsal 38.8

(39.5; 39.1; 36.0); length of depressed anal 9.29 (8.96; 6.70; 6.62);

length of base of dorsal fin 26.7 (28.3; 25.0; 24.6); length of dorsal

spine 23.5 (24.8; 24.2; 25.2); length of adipose spine 9.68 (8.79; 7.45;

10.7); length of pectoral spine 45.8 (39.4; 23.3; 30.9); length of pelvic

spine 25.2 (24.0; 22.3; 25.8); length of upper ray of caudal fin 22.3

(23.7; 23.5; 28.0); length of lower ray of caudal fin 32.4 (34.3; 31.7;

36.6) ; distance from snout to origin of dorsal fin 47.3 (46.8; 46.2; 48.9);

snout to origin of adipose 87.3 (87.2; 85.6; 80.8); snout to origin of

anal 70.2 (73.8; 72.4; 72.6); snout to origin of pelvics 44.6 (51.0; 49.4;

51.1).

The following counts were made, respectively: Dorsal rays 1,8 (1,9;

1,8 ; 1,8) ; anal rays 1,4 (1,4 ; 1,4 ; 1,4) ;
pectorals 1,6 (1,6 ; 1,6 ; 1,6) ;

pelvics

1,5 (1,5; 1,5; 1,5) ; number of scutes in lower lateral series 25 (24; 24;

24) ;
plates from dorsal to origin of adipose fin 6 (5 ; 6 ; 5) ;

plates from

base of anal to base of midcaudal fin rays 11 (11; 11; 11); plates in

front of dorsal fin always 4; spines on interopercle always 2 long ones

with 2 to 4 or 5 very short ones posteriorly on the interopercular bony

elements. For additional coimts see table 16.

Head and body depressed, interorbital space a little convex; no

enlarged prickles around eye; prickles on head continuing to snout,

but there is a small naked area near tip of snout, on males a few

enlarged prickles occur at sides of snout; supraoccipital plate bounded

posteriorly by a paired plate; belly naked to anal fin; lips papillate;

the posterior margin of lower lip with about 20 to 25 lappets; teeth

on jaws bifid, slender, very numerous, 75 or more on each ramus;

spines of interopercle graduated, one very long spine reaching past

head, then a shorter one, both with hooked tips, then two to four or five
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very short spines; separately the two interopercular bony elements

bearing spines are barely movable; bases of movable interopercu-

lar bones in front of opercle and eye; barbel at corner of mouth about

equal to diameter of pupil; on the males the pectoral rays are greatly

elongate, sometimes extending to tips of pelvic rays, while in females

and young they extend to opposite the middle third of the pelvic fins;

adipose fin well developed; anal fin small, the spiny element rarely

with prickles as foimd on the spine of the other fins.

Color.—Grayish, with about five more or less indistinct dark

blotches, little larger than eye, along midsidcs posteriorly; a black

spot on membrane between base of dorsal spine and first soft ray of

dorsal; dorsal fin barred, the pale and dark colors on the rays and

not on the membranes; caudal fin similarly barred; four small darlv

blotches or saddles on back, first at front of dorsal, second at rear of

dorsal fin base; third in front of origin of adipose and last on upper

edge of caudal peduncle; pelvies and pectorals occasionally with

indications of two or three dark bars, these at best indistinct.

Remarks.—This new subspecies difi^ers mostly in color pattern from

C. pediculatus pediculatus of the upper Rio Meta system, Villavicencio,

Colombia, and in small average differences m counts as recorded in

the table.

Named cohrensis after the stream in which it was collected.

Genus PTERYGOPLICHTHYS Gill

Pterygoplichthys Gill, Ann. Lye. Nat. Hist. New York, vol. 6, p. 408, 1858.

(Type, Hypostomus duodecimalis Cuvier and Valenciennes.)

KEY TO THE SPECIES OF PTERYGOPLICHTHYS REPORTED FROM VENEZUELA

la. InterorVjital space 2.4 to 2.6 in head; dorsal rays I, 12; or I, 13; plates along

sides 28 to 30 Pterygoplichthys punctatus Gtinther

lb. Interorbital space 2 to 2.25 in head; ramus of lower jaw 3>^ to 4 in interorbital

space; dorsal rays I, 12 or 13; plates along sides 28 to 30.

Pterygoplichthys multiradiatus (Hancock)

PTERYGOPLICHTHYS PUNCTATUS Gunther

Pterygoplichthys punctatus GtJNTHBR, Catalogue of the fishes in the British Museum,
vol. 5, p. 251, 1864 (S. Vincente, Brazil).

—

Eigenmann and Eigenmann,
Occ. Papers California Acad. Sci., vol. 1, p. 431, 1890 (Venezuela).

Ancistrus punctatus GtJNTHER, Trans. Zool. Soc. London, vol. 17, pt. 3, p. 229,

1904 (Venezuela; Upper and Middle Amazon).

Pterygoplichthys duodecimalis Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p.

158, 1899 (Apure River, Venezuela).

PTERYGOPLICHTHYS MULTIRADIATUS (Hancock)

CORRONCHO

Hypostomus multiradiatus Haxcock, Zool. Journ., vol. 4, p. 246, 1828 (Demarara)

(ref . copied)

.

5.33749—43 9
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Plecostomus (Liposarcus) pardalis Peters, Monatsb. Akad. Wiss. Berlin, 1S77,

p. 471 (Calabozo, Venezuela).

Genus ANCISTRUS ^^ Kner

Ancistrus Kner, Denkschr. Akad. Wiss. Wien, vol. 7, p. 272, 1854. (Type,

Hypostonius cirrhosus Cuvicr and Valenciennes.)

For certain counts made on species of this genus see table 1 8.

KEY TO THE SPECIES OF ANCISTRUS REPORTED FROM VENEZUELA

la. Anal rays I, 3; plates from dorsal fin base to origin of adipose fin usually 4,

rarely 5; plates in lower lateral series usually 23, seldom 24; pale spots

on belly, if present, not running together, but roundish in shape: black spot

at base of front of dorsal indistinct; ramus of lower jaw 1.7 to 2.4 in

interorbital (upper Rio Meta system).

Ancistrus triradiatus triradiatus Eigenmann^^*

Ibi Anal rays about equally I, 3 and I, 4; plates from dorsal to adipose 5; plates

in lower lateral series usually 24; pale spots on adults elongate and oblong

on the belly and running together; black spot at front base of dorsal dis-

tinct; ramus of lower jaw contained 2.3 to 2.7 in interorbital space (upper

Catatumbo system) Ancistrus triradiatus martini, new subspecies

Ic. Anal rays I, 4, rarely I, 3; plates from dorsal to adipose 5 to 7, rarely 4.

2a. Plates from dorsal to adipose fin usually 6 or 7; from anal to caudal fin base

10 or 11; in lower lateral series 23 or 24; ramus of lower jaw 2.4 to 2.6

in interorbital space; interorbital space 2 to 2.25 in head; a dark spot at

base of first interradial membrane in dorsal (San Esteban and Puerto

Cabello, Venezuela) Ancistrus gymnorhynchus Kner

2b. Plates from dorsal to adipose fin usually 5, rarely 4; plates in lower lateral

series almost always 24, rarely 23 or 25.

3o. Body plain in color, apparently without pale spots; no black spots at

front of base of dorsal fin; two or three black spots in front of dorsal

fin; no pale bar across caudal peduncle on base of caudal fin rays;

ramus of lower jaw 3.0 to 3.5 in interorbital space (Rfo Tuy system).

Ancistrus brevifilis brevifilis Eigenmann

36. Body anteriorly on adults with numerous pale spots; a black spot at front

base of dorsal fin on membrane between spine and first soft ray; no

black spots in front of dorsal; pale bar across caudal peduncle at base

of caudal fin rays; ramus of lower jaw 2.3 to 3.0 in the interorbital space.

Ancistrus brevifilis bodenhameri, new subspecies

ANCISTRUS TRIRADIATUS MARTINI, new subspecies

Plate 9, C, D

Holotype—V.S.N.M. No. 121064, a male 81.5 mm. in standard

length, collected by Leonard P. Schultz on April 1, 1942, in the Rio

Tachira, 7 km. north of San Antonio, Catatumbo system.

« Regan gives an indefinite record for Xenocara cirrhosum Cuvier and Valenciennes in the Proc. Zool. Soc.

London, 1906, pt. 1, p. 389, as "Paraguay to Venezuela." Stcindachncr (Denkschr. Akad. Wiss. Wien,

vol. 43, p. 123, 1882) records Chaetostomus {Ancislriis) dolkhopterus Kuer from Caracas, Venezuela. A
reexamination of the material mentioned above will be necessary before it Is possible to identify the speci-

mens.
ii^ Ancistrus triradiatus trirndinlus Eigenmann, Proc. Amer. Philos. Soc, vol. 56, No. 7, p. 680, 1917

(Quebrada Cramalote, Villavicencio, Barrigona, Colombia^ is included in this key for purposes of com-

pari-son with A.t. mnr'ini, although it has not been reported from Venezuela.
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Table 18.

—

Counts made on species o/-Ancistrus

Species

triradiatus tmadiattLS.

tnradiatus martini

brevifUis brevifilis

brevifdis bodenhameri.

chagresi

spinosus..-

rothschitdi

Number of fln

rays

Dorsal

1,6 1,7

Anal

1,3 1,4

Number of plates

From dorsal to
adipose fin

From anal
to caudal fin

10 11 12

In lower lateral

series

23 24 21 2f>

Paratypes.—U.S.N.M. No. 121065, 3 specimens, 14 to 51.6 mm.,

taken along with the holotype and bearmg the same data; U.S.N.M.

No. 120094, a female, 80 mm. in standard length, collected by
Niceforo Maria, near Cucata, Colombia, Catatmnbo system.

Description.—Based on the holotype and paratypes listed above.

Measurements, expressed in hundredths of the standard length, are

recorded for the holotype, followed by those for two paratypes in

parentheses. Standard length (in mm.) 81.5 (51.6; 80); total length

104.5 (71.1; --) mm.; sex cf (9; 9).

Length of head from tip of snout to rear edge of temporal plate

38.9 (36.0; 34.6); length of head to posterior tip of supraoccipital

38.6 (36.5; 33.8); width of head at base of pectorals 31.5 (33.9; 32.0);

postorbital length of head 12.5 (10.1; 11.2); greatest depth of body

12.5 (10.1; 11.2); length of snout 24.5 (22.5; 20.2); distance from eye

to middorsal tip of bony area of snout 13.1 (20.0; 18.6); diameter of

eye 4.29 (5.23; 4.50); width of preorbital bony space 2.45 (9.11; 8.88)

;

width of fleshy interorbital space 17.1 (16.9; 15.9); length of ramus

of lower jaw 6.26 (6.00; 5.75); length of longest spine on interopercle

10.5 (6.59; 6.62); distance from eye to bony edge of nostril 3.19

(3.49; 4.87); greatest width of lower lip 6.13 (5.92; 5.25); length of

caudal peduncle 26.5 (27.7; 24.4); least depth of caudal peduncle

10.8 (11.6, 11.9); length of depressed dorsal fin 39.9 (40.1; 40.3);

length of depressed anal fin 11.2 (10.3; 10.8); length of base of dorsal

fin 22.1 (24.2; 24.1); length of dorsal spme 27.0 (29.1; 27.2); length

of last ray of dorsal fin 20.1 (19.5; 18.2); length of adipose spine 7.36

(9.11; 7.87); length of pectoral spuie 33.7 (33.1; 33.8); length of anal

spine 8.94 (10.1; 8.38); length of pelvic spme 26.4 (29.1; 26.9); length

of upper ray of caudal fin 27.8 (30.2; —); length of lower ray of

caudal fin 29.9 (37.8; —); distance from snout to origm of dorsal fin

49.1 (47.1; 47.0); distance from snout to origin of adipose fin 80.5
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(83.3; 83.5); distance from snout to origin of anal fin 68.2 (70.7; 72.5);

distance from snout to insertion of pelvics 51.3 (49.6; 52.7).

The following counts were made, respectively: Dorsal rays I, 7

(I, 7; I, 7; I, 7); anal I, 3 (I, 3; I, 4; I, 4); pectoral always I, 6 and
pelvic always I, 5; number of scutes in lower lateral series 24 (24;

24; 24); plates from dorsal to origin of adipose 5 (5; 5; 5); plates from
base of anal to base of m.idcaudal fin rays 12 (12; 12; 12); plates in

front of dorsal fin 4 (4; 4; 4); nmnber of spines on the interopercle

15 (13; 13; 12); nmnber of tentacles at corner of mouth plus marginal

series plus those at other corner of mouth 5-f-S-i-5 (0+ 0+0; + + 0;

5+8+ 5); for additional counts see table 18.

Head depressed, snout "with the anterior portion without bony
covering, this area much wider in males than m females; the dei-raal

cirri on adult males are m.ultifid, especially those in the Y-shaped

group near the middorsal line; I can find no tentacles on the snout of

females; the preopercular spines are hooked, and the longest are

contamed IK to 2 times in the interorbital length; there are three

plates bordering the supraoccipital behind, the middle one not divided

in the midlme; m addition there are three other plates in front of the

dorsal; depressed dorsal fin reaches to base of the long adipose spine

thus beyond the platelet in front of this spine but forming part of

that fin; none of the plates keeled; belly naked; breast naked; teeth

small, very numerous and bind; lips papillate; a small barbel at corners

of mouth; pectoral spine on adult male reaches to begmning of second

tliird of length of pelvic spine; caudal fin concave in young but a little

convex in adults, lower lobe longest; posterior margin of dorsal a

little convex.

Color.-—Dorsal surfaces anterior to dorsal fin with obvious pale

spots more or less oblong to squarish, belly with pale, elongate to

oblong streaks or spots, some of which join each other to form a loose

marbling effect; the pale spots and blotches may be obscure or entirely

absent on the young; a black spot at base of membrane between

dorsal spine and first soft ray, dorsal fin barred, these numbering

four to sLx; other fins similarly barred; tips of upper and lower caudal

lobes white; a pale bar across caudal peduncle, more distinct in smaller

specimens, at base of caudal fin rays; sides of body more or less with

darkish blotches; a somewhat obscure pale oblique bar between rear

base of dorsal and adipose fin from back downward across upper

sides.

Remarks.—This new subspecies difi'ers from Ancistrus triradiatus

iriradiatus Eigenmann from the upper Orinoco system in having the

anal rays about equally I, 3 or I, 4 instead of almost always I, 3;

the number of plates from the dorsal fin base to the origin of the adi-

pose is usually four (seldom five) in triradiatus while in martini almost
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always live; triradiatus averages about one less plate in the lower

lateral series than does martini. The pale color spots on triradiatus

are round and less distinct, but on martini they are elongate and espe-

cially distinct on the ventral surfaces anteriorly.

Named martini after Bethea Martin, of the Lago Petroleum Corpo-

ration, who aided me in the collection of fishes in Venezuela.

ANCISTRUS GYMNORHYNCHUS Kner

Ancistriis gymiiorhynchus Kner, Denkschr. Akad. Wiss. Wicii, vol. 7, p. 275, 1854

(Puerto Cabello, Venezuela).—GtjNTHER, Catalogue of the fishes in the

British Museum, vol. 5, p. 249, 1864 (Puerto Cabello).

Xenocara rothschildi Regan, Nov. Zool., vol. 12, p. 242, 1905 (San Esteban, near

Puerto Cabello, Venezuela).

tChaelostomus gymnorhynchus Lijtkbn (not of Kner), Vid. Medd. Naturh. Foren.

Kj0benhavn, pts. 12-16, p. 204, 1874 (Puerto Cabello, Venezuela).

ANCISTRUS BSEVIFIUS BREVIFILIS Eigenmann

Ancistrus brevifilis Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 7, fig. 2,

pi. 1, 1920 (El Concejo, Rio Tiguirito, Venezuela).

ANCISTRUS BREVIFIUS BODENHAMEET. new subspecies

Plate 10, A

Holotype.—\]S.'^M. No. 121066, a male 61.2 nmi. in standard

length, taken March 20, 1942, by Leonard P. Schultz in the Rio San

Pedro at the bridge south of Mene Grande, Motatan system.

Parotypes (all collected by L. P. Schultz).—U.S.N.M. No. 121067,

132 specimens, 22.5 to 65. mm. in standard length, collected along

with the holotype and bearing the same data; U.S.N.M. No. 121068, 1

specimen, 25.6 mm., taken February 26, 1942, in the Rio San Juan

about 12 ion. south of Rospjio in Maracaibo Basin; U.S.N.M. No.

121069, 2 specimens, 28 and 54.4 mm., taken March 16, 1942, in

the Rio Machango at the bridge south of Lagunillas, Estado de Zuiia;

U.S.N.M. No. 121299, a specunen 26.8 mm., taken February 26, 1942,

in the Rio San Juan 12 km. south of Rosario, western side of Maracaibo
Basin.

Description.—'Based on the holotype and paratypes. Measure-

ments, expressed in hundredths of the standard lengtli, are recorded

for the holotype followed by those for tliree paratypes in parentheses.

Standard length (in mm.) 61.2 (61.5; 50.2; 54.4) ; total length (in mm.)
81.6 (81.7; 69.1; 75.5); sex cT (cf ; 9; 9).

Length of head from tip of snout to rear edge of temporal plate

36.8 (40.6; 37.1 ; 36.6) ; length of head to posterior tip of supraoccipital

plate 36.1 (39.7; 35.7; 35.3); width of head at base of pectorals 32.7

(32.0; 33.1; 32.6); postorbital length of head 10.6 (9.92; 9.77; 10.3);

greatest depth of body 17.0 (18.7; 20.9; 19.3); length of snout 22.6

(23.7; 21.9; 20.6) ; distance from eye to middorsal tip of bony area of

snout 12.6 (13.3; 18.9; 19.1); diameter of eye (fleshy) 5.23 (5.20; 5.98;
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6.25); width of prcorbital bony space 1.9G (2.G0; 8.17; 8.09); width of

fleshy interorbital space 15.8 (15.5; 17.1; 15. G); length of ramus of

lower jaw 6.70 (6.34; 6.37; 5.33); length of longest spine on interoper-

cle 8.50 (9.76; 7.17; 7.35); distance from eye to bony edge of nostril

3.60 (4.06; 4.98; 3.86); greatest width of lower lip 6.50 (5.53; 5.98;

7.17); length of caudal peduncle (distance from base of last anal ray

to base of midcaudal fin rays) 28.9 (26.8; 28.5; 28.1); least depth of

caudal peduncle 11.4 (11.2; 12.3; 11.2); length of depressed dorsal

42.5 (40.8; 43.8; 42.3); length of depressed anal 10.6 (10.6; 10.6; 10.8);

length of base of dorsal fin 23.7 (22.0; 25.1; 23.9); length of dorsal

spine 25.8 (26.2; 30.1; 29.4); length of last dorsal fin ray 20.4 (20.7;

23.3; 19.3); length of adipose spine 8.66 (8.94; 9.16; 8.09); length of

pectoral spme 36.3 (33.3; 36.3; 35.1); length of anal spine 8.50 (9.76;

9.56; 9.38); length of pelvic spine 26.5 (26.7; 30.1; 27.6); length of

upper ray of caudal fin 26.8 (25.2; 29.1; —); length of lower ray of

caudal fin 35.0 (33.7; 36.9; 40.3); distance from snout to origin of

dorsal 45.3 (50.4; 46.8; 45.1); distance from snout to adipose 82.5

(84.6; 82.7; 80.5); distance from snout to anal 69.5 (73.2; 70.1; 70.8);

distance from snout to insertion of pelvics 49.0 (54.4; 52.0; 49.8).

The following counts were made, respectively: Dorsal rays I, 7

(I, 7; I, 7; I, 7); anal I, 3 (I, 4; I, 4; I, 4); pectoral always I, 6 and

pelvic always I, 5; number of scutes in lower lateral series 24 (24;

23 ; 24) ;
plates from dorsal origin to adipose 5 (5 ; 5 ; 5) ;

plates from

base of anal to base of midcaudal fin rays 12 (12; 11; 12); plates

in front of dorsal fin 4 (4; 4; 4); spines on interopercle 16 (17; 14;

9 and 12); number of tentacles at corner of mouth plus marginal

series plus those at corner of mouth 6+ 8+ 6 (5+ 8+6; 4+ 9+ 5;

3+ 7+ 3); for additional counts see table 18.

Head depressed, snout with the anterior portion fleshy, this area

much wider in males tlian in females ; the dermal cirri on adult males

multifid, especially those in the Y-shaped group near the middorsal

line; the marginal series of cirri developed in females; the preopercular

spines are hooked and contained l}i to 2 times in the interorbital

space; the three plates behind the supraoccipital are not divided in

the center; depressed dorsal fin reaches a little beyond the base of

the long spine of adipose fin; none of the plates keeled; belly naked;

breast naked; teeth small, very numerous and bifid; lips papillate; a

smaU barbel at the corners of the mouth; pectoral spines reach to

opposite end of first third of pelvic spine; caudal fin on young a little

concave, but in adults somewhat convex, the lower lobe longest;

posterior margin of dorsal a little convex.

Color.—When alive this species was dark brown to blackish and

covered with dull-yellow or light-brown spots; the tips of the rays of

the upper and lower lobes of the caudal fin were yellowish orange, as

were the tips of the first rays of the dorsal fin. Body and head
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everywhere dark brown to blackish with the dorsal surface anteriorly

in front of dorsal fin with numerous round pale spots ; these spots are

oblong and larger on the belly, occurring as far back as the anal fin;

on the young the belly is plain blackish; none of the spots join each

other; a black spot occurs at base of membrane of dorsal fin between

the spine and first soft ray; all of the fms are very dark, and with

four or five bars ; tips of first rays of dorsal pale ; tips of rays of upper

and lower lobes of caudal fin pale; a pale bar across base of caudal

fin rays on caudal peduncle; pectoral fins barred, pelvics barred.

Remarks.—This new subspecies is related to A. triradiatus martini,

new subspecies, but differs in certain counts. It is closer to A.

hremfilis hrevifilis Eigenmann in regard to counts. However, brevifilis

lacks a black spot at base of dorsal between the spine and first soft

ray; in addition, bodenhameri docs not have faint darker spots about

size of eye in front of the dorsal and the belly is not uniform in color

as in hremfilis.

Named bodenhameri in honor of Raymond L. Bodenhamer, of the

Lago Petroleum Corporation, who aided me greatly in regard to

transportation while I was in Venezuela.

Genus LITHOXUS Eigenmann

Lithoxus Eigenmann, Mem. Carnegie Mus., vol. 5, 242, pi. 29, figs. 1 to 4, 1912.

(Type, Lithoxus lithoides Eigenmann.)

LITHOXUS FIMBRIATUS (Steindachner)

Pseudacanthicus (Lithoxus) fimbriatus Steindachner, Denkschr. Akad. Wiss.

Wien, vol. 93, p. 92, pi. 10, figs. 1-3, 1917 (Rio Coquenan, tributary to

Rio Caroni, Venezuela).

This species may be recognized by its barblets around front of

snout and around margin of lower lips, along with tlu-ee teeth on each

premaxillary ramus and six [probably a few moVel on each ramus of

lower jaw. Dorsal I, 7; pectoral I, 5; anal I, 5; pelvic I, 5; lateral

scutes 26; 6 plates between dorsal base and adipose fin; 12 from

anal base to midcaudal fin base.

Genus PANAQUE Eigenmann and Eigenmann

Panaque Eigenmann and Eigenmann, Proc. California Acad. Sci., ser. 2, vol. 2,

p. 44, 1889. (Type, Chaeiostomus nigrolineatus Peters.)

KEY TO THE SPECIES OF PANAQUE FROM VENEZUELA AND FROM THE RfO CAUCA

la. Length of spines on interopercle about equal to diameter of eye; several

brown stripes on sides of body extending lengthwise; depth 3>^, head 2H in

standard length; eye 7>i interorbital V/z, and snout IH in head; least

depth of caudal peduncle 2 in its length ; caudal fin truncate.

Panaque nigrolineatus (Peters)

16. Length of spines on interopercle Y^ to % length of head except in young; no

lengthwise dark brown stripes on body, color uniformly grayish.
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2a. Evertible spines on adults on interopercle about >3 length of head; depth

4^^, head 2^4 in standard length; eye 9, interorbital space 2, and snout

1% in head; least depth of caudal peduncle 3 to 3>4 in its length; plates

not carinate anteriorly Panaque gibbosus (Stcindachner) ^°

2b. Evertible spines on interopercle ]i to % length of head in adults; depth

3^ to 4, head 2% to 2>^ in standard length; eye IOJ3 to 12, interorbital

1% to l?io, and snout 1% to \% in length of head; least depth of caudal

peduncle 2}'2 to 2*i in its length; base of dorsal fin a little longer than

length of caudal peduncle; i)latcs strongly carinato on body.

Panaque suttoni, new species

PANAQUE NIGROLINEATUS (Peters)

Panaque

Chaetostomus nigrolineatus Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 471

(Calabozo, Venezuela).

—

Steikdachner, Denkschr. Akad. Wiss. Wien,

vol. 44, p. 7, 1882 (Orinoco River, at Ciudad Bolivar).

—

Rohl, Fauna
descriptiva de Venezuela, p. 377, fig. 188, 1942 (Orinoco).

PANAQUE SUTTONI, new species

Panaque

Pl,.\TE 10, B

Holotype.—V.S.N.M. No. 121033, a specimen 280 mm. in standard

length, taken by Leonard P. Schiiltz on March 2, 1942, in the Eio

Negro below the mouth of the Rio Yasa, Maracaibo Basin.

Paratypes (all collected by L. P. Schiiitz).—U.S.N.M. No. 121075,

1 specimen, 53 mm. in standard length, taken along with the holotype

and bearing the same data; U.S.N.M. No. 121035, 3 specimens, 197,

265, and 31 mm. in standard length, from the Rio Motatan, at the

bridge 22 km. north of Motatan, Maracaibo Basin, IVIarch 17, 1942;

U.S.N.M. No. 121034, a specimen 224 mm., same data.

Description.—Based on the holotype and three paratypes. All

measurements are expressed in hundredths of the standard length,

those for the holotype first, followed by those for the paratypes in

parentheses (the Rio Negro specimens are given first), respectively.

Standard length (in mm.) 280 (224; 197; 265); total length (m mm.)
373 (— ; 275; 350).

Length of head from tip of snout to rear edge of temporal plate

41.0 (42.0; 42.2; 40.0); length of head from tip of snout to posterior

edge of supraoccipital plate 41.4 (42.8; 42.6; 40.4); tip of snout to

upper edge of gill openkig 24.6 (28.6; 26.4; 26.4); width of head at

'0 Chaeloflomus coMiodon (sive gibbosus) Steindachner, Sitzb. Akad. Wiss. Wien, vol. 80, p. (69), 185, 1879

(Rfo Cauca). Not from Maracaibo Basin, but closely related to the form collected in that basin and

described as new.
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coracoids or in front of base of pectoral spine 35.7 (33.9; 33.8; 33.2);

greatest depth of body 25.7 (27.2; 25.4; 25.7); length of snout 28.6

(30.3; 29.5; 27.6); width of fleshy interorbital space 23.4 (22.8; 22.3;

21.5); diameter of eye 3.93 (3.57; 4.06; 3.77); postorbital length of

head 10.9 (11.2; 10.4; 10.2); length of longest spine on interopercle

27.5 (29.0; 26.9; 30.4); length of caudal peduncle or the distance

from base of last anal ray to base of middle caudal fin rays 25.7

(25.4; 26.8; 28.3); least depth of caudal peduncle 9.82 (10.3; 10.2;

10.2); length of base of dorsal fin 26.4 (25.9; 25.4; 25.7); length of

bony dorsal spine 29.1 (26.3; 27.2; 27.6); length of bony pectoral

spine 36.4 (37.9; 38.1; 35.5); length of anal spine 16.8 (15.6; 15.2;

15.1); length of pelvic spine 26.1 (25.9; 25.9; 24.5); length of upper

ray of caudal fin 30.4 (regeneratmg on holotype) (43.3; 42.2; 36.8);

length of lower ray of caudal 35.4 (— ; 35.0; 33.6); length of shortest

midcaudal thjs 22.8 (22.3; 20.3; 21.5); distance from snout to origm

of dorsal fin 47.5 (51.3; 51.8; 49.0); snout to origin of adipose fin

83.2 (82.1; 84.3; 84.5); snout to origin of anal fin 70.3 (68.7; 69.0;

68.7).

The following counts were made, respectively: Dorsal rays always

1,7; anal rays always 1,4; pectorals always 1,6; pelvics always

1,5; teeth in ramus of upper jaw then of lower jaw on one side 8-9

(8-8; 8-8; 8-9); number of plates in lower lateral series 25 (25; 26;

25); pores in lateral line 25 (25; 26; 25); plates from base of anal fin

to midbase of caudal 13 (13; 13; 12); plates from anal base to origin

of adipose 6 (5; 5; 6); always three plates before dorsal fin.

Front of head depressed, contour from eyes forward almost straight,

the supraoccipital arched but no median keel posteriorly; flattisli

shelf from eye to nostrils, the space between nostrils convex, this

continuing to tip of snout; eye in rear two-tliirds length of head;

the posterior margin of the supraoccipital plate is gently convex, all

of the scutes from head posteriorly are carinate with one to three or

four prominent spines; spines on interopercle long, with the tips

hooked outward, and the longest spine reaching to middle of second

plate of lower lateral series; pectoral spine long, heavy, with numerous

long spines on its dorsal surface posteriorly; the pectoral spiae reaches

a little beyond the middle of the pelvic spine and the latter reaches

almost to opposite rear base of anal fin; caudal peduncle a little com-

pressed, its least depth about 2}^ in its length; origin of anal fin a

httle behind a vertical thi-ough rear base of dorsal fin; belly and under-

side of head completely covered over with rough platelets; no naked

area at tip of snout; intestine much coiled; upper ray of caudal fin

elongate on the two smaller paratypes, extending considerably

behind the other rays.
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Color.—Uniformly grayish; peritoneum dusky. My 31-mm. speci-

men has the basal two-thirds of the paired fins black, and the tips

of these fins white; the posterior margin of dorsal is white, a narrow-

white bar across caudal peduncle, middle of caudal fin white then

some black blotches; the tips of the rays are white.

Remarks.—This new species is closely related to Panaque gibbosus

(Steindachner) but difiers in having a more robust body. The

greatest depth at origin of dorsal fin is contained 3% to 4 in the stand-

ard length, and the least depth of the caudal peduncle is 2^ to 2% in

its length in P. suttoni, but in P. gibbosus it is 4)^ and 3 to 3}^, respec-

tively. Other differences are given in the key.

Named suttoni in honor of Dr. and Mrs. Frederick A. Sutton, who

were very kind to me while I stayed at the camp of the Lago Petroleum

Corporation in Maracaibo.

Genus COCHLIODON Meckel

Cochliodon Heckel, in Giinther, Catalogue of fishes in the British Museum, vol. 5,

pp. 231, 238, 1SG4. (Type, Hypostomus cochliodon Kner.)

Cheiridodus Eigenmann, Mem. Carnegie Mus., vol. 9, No. 1, p. 70, 1922. (Type,

Plecostomus hondae Regan.)

Eigenmann in describing the genus Cheiridodus separated it from

Cochliodon by the presence of a "small lobe on the outer edge of

the base of each tooth." I am able to find such a lobe on small

specimens up to a standard length of about 60 mm. from the Mara-

caibo Basin, but the little lobe disappears with age and the tooth

wears down until it becomes cup-shaped. It is possible that Cheiri-

dodus hondae (Regan) is very close to Cochliodon plecostomoides

Eigenmann, neither of which I have seen. The relationship of these

two genera needs investigation.

KEY TO THE SPECIES OF COCm:.IODON REPORTED FROM VENEZUELA

la. Usually 7 or 8 strongly cup-shaped teeth on ramus of each jaw.

Cochliodon cochliodon (Kner)

16. From 11 to 16 spoon-shaped teeth on ramus of each jaw.

2a. Teeth 11 or 12 on each ramus; depth 4.5, head 3.1, in standard length;

eye 8.5 in head; least depth of caudal peduncle 3 in its length.

Cochliodon plecostomoides Eigenmann

26. Teeth 13 to 16 on each ramus of jaws. -Cochliodon pospisili, new species

COCKLIODON COCHUODON (Kner)

Panaque

Hypostomus cochliodon Kner, Denkschr. Akad. Wiss. Wien, vol. 7, p. 265, pi. 2,

fig. 1, 1854 (Rio Cujaba).

Plecostomus cochliodon Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899

(Rio Apure, Venezuela).
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COCHUODON PLECOSTOMOIDES Eigenraann

Cochliodon plecoslomoides Eigexmann, Indiana Univ. Studies, vol. 7, No. 44,

p. 7, 1920 (Rio Bue, Maracay, Venezuela) {nornen nudum); Mem. Carnegie

Mus., vol. 9, No. 1, p. 225, pi. 11, fig. 1, 2, 3, 1922 (tyi)e from Quebrada Cram-
alote, Villavicencio, Colombia; Rfo Bue at Maracay, \'alencia Basin).

COCHLIODON P03PISILI, new species

Plate 11, C, D

Cheiridodus hondae Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 100, 1942

(Rfo Monay, 35 km. north of Trujillo, Motatdn system, Venezuela).

Holofype.—U.S.N.^M. No. 121003, a specimen 66.6 mm. in standard

length, taken by Leonard P. Schultz on February 21, 1942, in the Rio

Pahnar near Totuma about 100 km. southwest of Maracaibo.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121010,

13 specimens, 25.2 to 66 mm. in standard length, taken with the

holotype and bearing the same data; U.S.N.M. No. 121008, 24 speci-

mens, 15 to 62.6 mm. from the Rio Machango about 20 km. above the

bridge south of Lagunillas, Maracaibo Basin, March 21, 1942;

U.S.N.M. No. 121006, a specimen 14 mm. long from the Rio Machango
at the bridge, March 16, 1942; U.S.N.M. No. 121009, a specimen 27

mm. in length taken March 6, 1942, in the Rio Palmar at the bridge

70 km. southwest of Maracaibo; U.S.N.M. No. 121005, one fish 36.6

mm. in standard length, taken March 25, 1942, in the Rio Motat§,n,

4 km. above Motatan; U.S.N.M. No. 121011, 11 specimens, 21 to

35 mm. long, taken on March 24, 1942, in the Rio Motatc^n, 8 km.
below Motatan; U.S.N.M. No. 121007, 46 specimens, 16 to 47 mm.,
from the Rio Motatan at bridge 22 km. north of Motatan, March 17,

1942. All localities in the Maracaibo Basin. In addition, U.S.N.M.

No. 121004, 6 specimens, 15 to 19 mm. in standard length that I

am not certain arc this species because of their small size. They were

collected m the Rio Socuy 3 km. above its mouth on February 24, 1942.

Description.—Based on the holotype and the numerous paratypes

listed above. All measurements are expressed in hundredths of the

standard length, those for the holotype first, followed by those for

the paratypes in parentheses. Standard length (in mm.) 66.6 (62.6;

56.6); total length (in mm.) 101.6 (95.6; 83.7).

Length of head from tip of snout to rear edge of temporal plate 34.7

(32.8; 36.7); length of head from tip of snout to posterior edge of

supraoccipital plate 34.5 (35.6; 37.1); tip of snout to upper edge of

gill opening 26.0 (25.9; 26.8); width of head at coracoids or in front

of base of pectorals 29.3 (29.7; 29.2); greatest depth of body 22.8

(24.1; 21.2); length of snout 21.9 (20.8; 23.7); width of fleshy inter-

orbital space 16.5 (17.4; 17.3); diameter of eye 6.16 (6.70; 6.39);

postorbital length of head 9.31 (10.4; 10.8) ; length of caudal peduncle

(distance from base of last anal ray to base of midcaudal fin rays)
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32.3 (31.3; 30.2); least depth of caudal peduncle 9.76 (9.2G; 9.36);

length of base of dorsal fin 25.5 (27.8; 26.7); length of bony dorsal

spine 33.9 (36.7; 36.7) ; length of bony pectoral spine 30.3 (33.7; 32.0)

;

length of anal spine 14.0 (— ; 15.0); length of bony pelvic spine 29.3

(29.2; 28.4); length of upper ray of caudal fin 47.4 (— ; 45.0); length

of lower ray of caudal fin 51.1 (53.2;—) ; length of shortest midcaudal
rays 23.7 (24.4; 24.6) ; distance from snout to origin of dorsal fin 42,1

(42.8; 44.5); snout to origin of adipose 79.6 (80.0; 83.2); snout to

origin of anal 64.7 (64.2; 65.6).

The following counts were made, respectively. Dorsal rays alwavs

I, 7; anal always I, 4; pectoral always I, 6; and pelvic I, 5; teeth in

ramus of upper jaw on one side 15 (16; 15); and ramus of lower

jaw 16 (15; 16); number of scutes in lower lateral series 28 (28; 28),*:

pores in lateral line 29 (29; 29) ;
plates from dorsal to origin of adipose

fin 7 (8; 7); plates from last ray of anal to base of midcaudal fin

rays 15 (15; 14) ; always three plates in front of dorsal fin.

Head somewhat depressed, its contour from supraoccipital forward
almost straight; supraoccipital convex or arched, the posterior tip

extending backward into the plate; the area of the interorbital space
above eyes flattish, but the middle two-thirds, convex; the series of

lateral plates above and below the lateral line carinate the other

scutes on body wealdy carinate; no spines on opercle or interopercle

;

depressed dorsal fin reaching almost to origin of adipose; pectoral

spine about one-third the way out the pelvic spine, the latter reaching

a little beyond middle of anal fin; belly covered with small platelets,

the area of breast in front of bases of pectorals mostly naked (this

may become plated on adults however); dorsal fin truncate; caudal
fin deeply forked, the lower lobe with the longest ray, although this

is variable; caudal peduncle slender, about Sji in its length; intestine

much coiled, peritoneum blackish.

Color.—Brownish everywhere, with numerous blackish spots

nearly the size of the pupil, except on head where they are ver}^ small

and more numerous ; these large spots occur on fins and on the bellv.

Remarks.—This new species is closely related to Cochliodon pleco-

stomoides Eigenmann and Plecostomus hondae Regan but differs in

the number of teeth. C. pospisili has 13 to 16 teeth on each ramus
of the jaws and plecostomoides and hondae only 9 to 12.

Named pospisili for Frank J. Pospisil, of the Lago Petroleum Cor-
poration, who made it possible for me to collect fishes in the Rio
Machango and also in the Andes of Venezuela.

Genus LASIANCISTRUS Regan

Lasiancistrus Regan, Trans. Zool. Soc. London, vol. 17, pt. 3, p. 224, 1904.
(Type, Chaetostomus heteracnnthus Giinther.)
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KEY TO THE SPECIES OF LASIANCISTRUS REPORTED FROM VENEZUELA

la. Lower lobe of caudal fin blackish; posterior margin of caudal fin pale.

Lasiancistrus mystacinus (Kner)

lb. Caudal fin barred and without a pale edge posteriorly.

Lasiancistinis maracaiboensis, new species

LASIANCISTRUS MYSTACINUS (Kner)

Ancistrus mystacinus Kner, Denkschr. Akad. Wiss. Wien, vol. 7, p. 276, 1854

(Caracas, Venezuela) (ref. copied).

—

Regan, Trans. Zool. Soc. London, vol.

17, pt. 3, p. 238, 1904 (Caracas).

Hemiancistrus mystacinus Eigenma^;v and Eigenmann, Occ. Papers California

Acad. Sci., vol. 1, p. 420, 1890 (Caracas).

Lasiancistrus mystacimis Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 7,

1920 (no specimens collected).

Chaetostomus mystacinus GtJNTHER, Catalogue of the fishes in the British

Museum, vol. 5, p. 244, 1864 (Caracas).

LASIANCISTRUS MARACAIBOENSIS. new species

Plate 11, A, B

Because certain characters are not mentioned in the descriptions of

species referred to this genus, it has been difficult, if not impossible,

to come to definite conclusions as to the exact differences between

this new species and those supposed to be closely related to it. If ma-

terial were available for examination of each species, I would be more

satisfied, but the war prohibits the sending of specimens at present;

it is thought best, therefore, to describe this form as a new species,

and later, when the genus is revised, the validity of this new species

and of others can be determined.

Holotype.—U.S.N.M. No. 121038, a specimen 119 mm. in standard

length (the largest one collected) taken by Leonard P. Schultz in the

Rio Socuy, 3 km. above its mouth on February 24, 1942.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121049,

8 specimens, 65.6 to 111 mm. in standard length, taken along with

the holotype and bearing the same data; U.S.N.M. No. 121043, 2

specimens, 37.3 and 46 mm., taken March 2, 1942, in the Rio Negro

below the mouth of Rio Yasa, Maracaibo Basin; U.S.N.M. No.

121039, 17 specimens, 23.5 to 73 mm., taken February 21, 1942, in

the Rio Palmar near Totuma, about 100 Ion. west of Maracaibo;

U.S.N.M. No. 121041, 2 specimens, 27.5 and 66.5 mm., taken March

6, 1942, in the Rio Palmar at the bridge 70 km. southwest of Mara-

caibo; U.S.N.M. No. 121046, 1 specimen, 20 mm., collected March

21, 1942, in a creek close by a hot spring tributary to Rio Machango,

about 20 km. above the bridge south of Lagunillas; U.S.N.M. No.

121044, 3 specimens, 33.5 to 41 mm., taken March 21, 1942, in the

Rio Machango 20 Ian. above the bridge south of Lagunillas; U.S.N.M.

No. 121048, 34 specmicns, 26.5 to 92 mm. collected March 25, 1942,

in the Rfo Motatan, 4 Ian. above Motatdn, Maracaibo Basin;
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U.S.N.M. No. 121047, 85 specimens, 14.5 to 49 mm., collected March

24, 1942, in the Rio Motatan, 8 km. below Motatdn; U. S. N.M. No.

121045, 91 specimens, 14.5 to 70 mm., taken March 17, 1942, in the

Rio Motatdn, at the bridge 22 km. north of Motatan; U.S.N.M. No.

121040, 49 specimens, 14.4 to 73 mm., collected March 24, 1942, in

the Rio Jimelles, 12 Ian. east of Motatdn, tributary of Rio Motatan;

U.S.N.M. No. 121050, 11 specimens, 24.2 to 90.5 mm., taken March

20, 1942, in the Rio San Pedro, a tributary of the Rio Motatan, at the

bridge south of Mene Grande; U.S.N.M No. 121042, 36 specunens

18.5 to 70 mm., collected March 17-20, 1942, in the Rio San Juan

near the bridge south of Mene Grande, tributary of Rio Motatdn.

Description.—Based on the holotype and paratypes Hsted above.

Detailed measurements are expressed in hundredths of the standard

length, those for the holotype first, followed by those for the para-

types in parentheses, respectively. Standard length (in mm.) 119

(92; 80.7; 62.5; 45.6) ; total length 156 (122.8; 99; 86.3; 63.6) mm.
Length of head from tip of snout to rear edge of temporal plate

40.7 (38.3; 37.5; 38.4; 38.1); length from tip of snout to posterior tip

of supraoccipital 38.7; (37.8; 37.3; 37.9; 38.6); width of head at base of

pectoral spine 33.2 (29.8; 31.2; 32.3; 31.1); postorbital length of head

14.2 (12.3; 12.4; 12.0; 12.1); greatest depth of body 19.9 (14.9; 18.6;

17.1; 15.3); length of snout 22.7 (23.9; 22.3; 23.0; 21.9); width of

fleshy mterorbital space 18.1 (16.4; 17.3; 16.8; 17.1); distance from

eye to bony edge of nostril 6.80 (5.10; 5.95; 5.60; 5.92); longest

spine of mteropercle 13.9 (11.4; 15.5; 13.6; 10.3); diameter of eye

5.46 (5.10; 5.08; 5.76; 6.58); length of ramus of lower jaw 5.12 (5.87;

4.83; 6.72; 6.68); greatest width of lower lip 5.55 (5.87; 5.70; 6.72;

6.58) ; length of caudal peduncle (distance from base of last anal ray

to base of midcaudal fin rays 27.5 (28.5; 29.2; 29.6; 27.2) ; least depth

of caudal peduncle 10.1 (10.0; 9.82; 10.1; 9.42); length of depressed

dorsal fin 36.9 (37.1 ; 35.0; 35.2 ; 36.2) ; length of anal fin 13.0 (12.5; 12.4;

13.9; 12.1); length of base of dorsal fin 21.8 (20.8; 20.4; 21.0; 20.6);

length of dorsal spine 26.0 (27.2; 26.0; 24.3; 26.3); length of adipose

spme 7.56 (9.13; 8.18; 7.36; 9.65); length of pectoral spine 33.8 (36.5

31.7; 33.1; 30.7); length of pelvic spine 25.6 (26.4; 26.0; 27.2; 26.5);

length of anal spine 11.7 (11.5; 10.2; 11.7; 9.42); length of upper ray

of caudal fin 29.5 (30.5; 30.5; 30.4; 33.3) ; length of lower ray of caudal

fin (34.1; 36.0; 35.2; 36.0); distance from snout to origin of

dorsal fin 46.7 (46.2; 45.6; 48.0; 45.2); snout to origin of adipose fin

84.0 (81.2; 81.8; 82.7; 85.6); snout to origin of anal fin 70.3 (67.0;

68.2; 70.7; 70.2); snout to insertion of pelvic fin 48.5 (47.8; 49.2;

48.3; 49.4).

The following counts were made, respectively : Dorsal rays always

I, 7; anal rays always I, 5; pectoral rays always I, 6, and pelvic I, 5;

number of plates in lower lateral series 25 (24; 24; 24; 24); plates
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from base of anal to base of midcaudal fin rays 12 (12; 12; 12; 12);

plates in front of dorsal fin 4 (4; 4; 4; 4) ;
plates from dorsal to origin

of adipose fin 6 (6 ; 6 ; 6 ; 6) ; number of spines and bristles on the

interopercle about 22+ 22 (23+ 14; 20+15; 21+ 12; 22+18); for

additional counts see table 20.

Head depressed, the interorbital flat, a slightly convex ridge on

middorsal line of snout; snout pricldy all over except a small naked

area near tip; rarely absent in large adults; width of head at base of

pectorals equal to snout and 1}^ to 1% eye diameters; the depressed

dorsal extends to origin of adipose or falls short of it by one plate;

caudal fin very deeply forked; the shortest middle rays of young

one-half length of lower caudal fin ray, w^hich is longest; posterior

margin of dorsal fin slightly convex; belly naked to origin of anal

fin
;
pectoral spines extending about one-third the way along the pelvic

spines, a little longer in males than in females; barbel at corners of

mouth, shorter than pupU; posterior margin of lower lip finely papil-

late and without lappets; length of bony ramus of lower jaw 2}^ in

inteorbital space; the interopercle has a rosette of about 20 to 25

spines, and aroimd the outer anterior margin of these there are usually

10 to 20 long hairlike bristles; each spine and bristle is enclosed basally

in a thick dermal sheath that may be expanded distally to enclose the

entire spine except its tip; the interopercular spines can be folded dowTi

and most of them under the opercle; bristles do not appear to be

present m the yomig, and the niunber of bristles increases with size;

teeth m jaws bifid, very small and numerous; plates on body not

keeled, but they are covered with tiny spinules; the first ray of all the

fins is enlarged and covered with spinules; intestine coiled.

Color.—The general color is grayish, or brownish to blackish brown,

with the upper and lower surfaces everywhere with faint pale spots,

smaller on the head than posteriorly; these pale spots are absent in

the yoimg and sometimes rather obscure in certain adults; no black

spots along base of dorsal fin; all fins, except anal and adipose, are

barred, the ground color of the fins dark, with the pale spots on the

fin rays and not in the membranes between the rays; the number of

bars on the fins increases with age, varying from three or four to about

six or seven. In some of the smaller specimens there are four or five

obscure darkish saddles across the back, one in front of dorsal, the

second through front of dorsal fin, third behind base of dorsal, fourth

in front of adipose fin and the last under rear of adipose fin; these

saddles more or less join to form a dark streak along midsides; lateral

line pores white.

Remarks.—-This new species can be distinguished from all other

species with 1,5 anal rays referred to the genus Lasiancistrus by its

num.erous (20 to 25) spines on the interopercle, except from L. mys-

tacinus Kner, L. caucanus Eigenmann, L. mayoloi Eigenmann, and L.
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A, B, Pseudancistrus pediculatus cobrensis, new subspecies: Holotype (U.S.X.M. Xo.

121036), 78.6 mm. in standard length; C, D, Ancistrus triradiatus martini, new subspecies:

Holotype (U.S.N.M. No. 121064), 81.5 mm. Photographs.



U. S. NATIONAL MUSEUM PROCEEDINGS. VOL. 94 PLATE 10

'im

vv-77* —

.^"Bggferi:^-' . :yjJJp^^,'

A, Jncistrus hrevifilis bodenliaineri, new subspecies: Holoiype (L'.S.X.M. Xo. 121066), 61.2

mm. in standard length; B, Panague suttoni, new species: Holotype (U.S.N.Al. No.

I2IO.V1), 280 mm.; C, Ifemiancis/rus maracaiboensis, new species; Holot}'pe (U.S.N.M.

\o. 121012). 285 nim. .\, drawinu; V> and C, piiotcigrapiis.
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A, B, Lasiancistrus niaracaiboensis, new species: Holotype (U.S.X.M. No. 121038), 119
mm. in standard length; C, D, Cochliodon pospisili, new species: Holotype (U.S.N.M.
No. 121003), 66.6 mm. Photographs.
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A, B, Loricaria uracaniha rupestre, new subspecies: Holotype (U.S.N.M. No. 121102), 79

mm. in standard length; C, L. variegala Venezuelan, new subspecies: Holot\'pe (U.S.N.M.

No. 121108), 161 mm. A, B, pliotographs; C, drawintr.
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planiceps (Meek and Hildebrand). L. mystacinus has the lower lobo

of the caudal blackish, but in L. maracaiboensis the lower lobe of the

caudal is the same as rest of the fin, barred and without a pale posterior

edge; L. caucanus has only 10 or 11 plates from the anal to the caudal

fin base, 7 plates from dorsal to adipose origin, while the new species

has 12 or 13 and 5 or 6, respectively; L. planiceps has seven scutes

from dorsal to adipose, and pale spots on the membranes between
the rays of the dorsal, while in maracaiboensis there are five or six

plates and no pale spots on the membranes of any of the fins, the pale

spots occurring on the rays instead; L. mayoloi appears to be closely

related to maracaiboensis in regard to number of spines and plates,

but the new species has the lateral line pores conspicuously white
not shown on drawings or mentioned in descriptions of mayoloi or

any other species of Lasiancistrus

.

Named m.aracaiboensis for the basin in which it was taken in many
localities.

Table 20.

—

Counts recorded for species of Lasiancistrus
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of the Rio San Ignacio, 25 km. south of Rosario, Maracaibo Basin,

on February 26, 1942; U.S.N.M. No. 121013, 2 specimens, 85.7 and

210 mm., from a cafio, half a mile west of Sinamaica, Alaracaibo

Basin, March 11, 1942.

The holotype and paratypes when captured were all living on muddy

bottoms and in shallow water.

Description.—Based on the holotype and three paratypes. De-

tailed measurements and counts are presented in table 21.

Bony ramus of upper and lower jaws about equal in length, the

teeth bifid, the inner lobe much the largest, teeth numbering about

27 to 32 above and 26 to 31 below; barbel at corner of mouth l^

to 2}^ in the interorbital space; supraoccipital with a rounded keel

in the middorsal line posteriorly and bounded posteriorly by a single

median plate in the adult, but in the small specimen this plate has not

yet fused in the middorsal line to form a single plate; the next dorsal

plate is double, but the first plate m front of the dorsal fin origin is a

single plate with expanded wings; interorbital space convex, rims of

orbits dorsally a Httle elevated, especially so in the young; snout with

prickles to its tip and no naked area present; breast and belly with

platelets, rough in the young; the interopercle is movable, but the

spine on it is not concealed by the opercle; interopercle and opercle

not so freely movable as in other related genera ; most of the plates of

the body are keeled, especially in the young, these plates becoming

smoother with age; body robust, its greatest depth at origm of dorsal,

3.8 to 4.0 in the standard length, width of body at coracoids 3.0 to

3.4 and head 2.9 to 3.3; ramus of lower jaw 3.0 to 3.6 in interorbital

space; eye 4.0 to 6.9, in snout, and 7 to 12 times in the head; the least

depth of the caudal peduncle is contained 2.4 to 3.3 in its length;

the pectoral spine, very spiny in the adults, reaches past middle of the

pelvic spine; the depressed dorsal fin on the adult docs not quite reach

the origin of the dorsal, fallmg short by one plate, but in the yomig it

reaches to opposite the base of the caudal fin; the caudal fin with outer

upper and lower rays exserted is less deeply forked in the large speci-

mens; the depressed anal fin reaches to opposite the middle of the

adipose; in the small specimen a keel extends backward from upper

part of eye, but in the adult the ridges on the head are obsolete;

the interopercle has one spine, hooked at its tip, and several very

short small points or spines around it, but on the young the hooked

spine is undeveloped.

Color.—Ground color of body brownish to blackish, the upper parts

of head with very numerous small black spots, larger in the young;

sides of body anteriorly with numerous larger black spots, these

absent on the caudal peduncle; but present on the belly and under-

sides of the head; in the young the spots are much larger and less
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numerous; all the fins except the caudal with rows of black spots,

those on the dorsal membranes in two rows and numbering about 10

to 12, in the young but 9; caudal fin plain blackish, anus white;

peritoneum more or less dusky.

Named maracaiboensis in reference to the Maracaibo Basin, where

the species was collected.

Table 21.

—

Measurements, expressed in hundredths of the standard length, and

counts made on four specimens of Hemiancistrus maracaiboensis

Character Paratype Paratype Paratype Holotype

Standard length (in mm.). .— -

Total length (in mm.),.. --- --

Head—tip of snout to posterior edge temporal plate. .

.

Greatest depth

Length of snout

Width of interorbital space

Diameter of eye

Postorbital length of head

Tip of snout to rear of supraoccipital

Dbtance nostril to eye—
Length of maxillary barbel

Length of ramus of lower jaw (bony)

Width of head at coracoids

Least depth of caudal peduncle

Length of caudal peduncle

Length of dorsal spine

Length of anal spine

Length of pectoral spine

Length of adipose spine

Length of pelvic spine

Length of depressed dorsal

Length of depressed anal

Distance from snout to origin of dorsal

Distance from snout to origin oi adipose.

Distance from snout to origin of anal..

Length of longest interopercular spine

Length of base of dorsal

Length of longest upper ray of caudal

Length of longest lower ray of caudal

Length of shortest middle ray of caudal

Dorsal rays

Anairays

Pelvic rays

Pectoral rays

Number of plates in lower lateral series

Number of plates anal base to caudal fin base

Number of plates dorsal to adipose

Number of plates before dorsal

Number of pores in the lateral line

Number of teeth in jaws

85.7

139

36.7

26.3

20.5

16.5

5.25

11.1

36.9

4.20

5.95

4.67

33.3

10.8

30.6

22.2

38.5

7.59

33.3

68.8

23.9

43.4

82.9

64.4

35.2

64.8

23.8

1,7

1,4

1,5

1,6

26

13

7

3

27

27/26

210

322

31.2

25.1

17.9

13.9

3.29

10.5

31.4

4.29

7.62

3.82

29.8

10.1

33.4

36.8

20.0

37.2

7.14

28.1

47.4

20.0

40.1

84.8

65.7

0.95

32.1

50.2

24.2

1,7

L4
1,5

1,6

26

13

7

3

27

30/28

200

295

32.7

24.8

18.0

13.5

3.25

10.8

31.3

3.85

6.75

4.50

30.8

11.4

28.5

38.1

19.8

36.6

7.40

30.0

49.8

20.8

43.7

87.5

68.0

3.80

31.7

47.9

47.5

29.8

I,V

1,4

1,5

1,6

26

13

7

3

27

32/31

285

425

31.2

28.9

19.9

12.3

2.63

10.3

30.5

4.25

6.84

4.21

30.2

10.6

28.9

37.2

18.6

39.3

7.26

28.6

50.5

21.9

40.0

86.0

67.0

2.63

33.0

44.8

47.5

29.3

1,7

1,4

L5
1,6

26

13

7

3

27

30/28

Remarks.—Considerable uncertainty as to the limits of some of the

species of Hemiancistrus already described for northern South America

makes it difficult to distinguish the species. It appears from my
material and that figured by Eigenmann that in some characters the

species referred to this genus must vary considerably mth age, such
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as fusion in the middorsal line of the plate behind the supraoccipital

to form a single plate in large specimens; the dorsal fin becomes less

hi""h and when depressed does not extend so far back in the adults as

in those less than 100 mm. in standard length; the spines on the

interopercle and distal part of the pectoral spine develop with age,

while the spiny keels on the plates of head and body are reduced with

age, almost obsolete on the head. H. maracaiboensis differs from the

following species in northern South America: H. landoni Eigenmann,

H. annectens (Regan), H. holostictus Regan, //. wilsoni Eigenmann,

H. schomburgkii (Giinther), and H. braueri Eigenmann, in a more

robust body and head, depth 3.8 to 4.0 instead of 4.75 to 8 times in

the species listed above. The single short hooked spine on the inter-

opercle among other characters helps to distinguish this species. H.

megacephalus (Giinther) has a smooth lower surface on body, rough in

the new species.

Genus HYPOSTOMUS Lacepede

Hijposlomus Lacepede, Histoire naturelle des poissons, vol. 5, p. 144, 1803.

(Type, Hypostomus guacari Lacepede=Loncana plecosiomua Linnaeus.)

KEY TO GENUS HYPOSTOMUS, AFTER EIGENMANN (1912)

la. Supraoccipital bone bordered posteriorly by a single nuchal plate; plates

along sides 25 or 26 ; ramus of lower jaw 3 times in interorbital space.

Hypostomus plecostomus (Linnaeus)

16. Supraoccipital bone bordered posteriorly by a median plate and 1 or 2 or

more at each side; plates along lower sides 28 to 30.

2a. Caudal peduncle normally formed, scutes of fourth series not strongly

angulated; ramus of lower jaw 2.8 to 3.2 in interorbital space.

Eypostonaus watwata Hancock

26. Caudal peduncle broad and flat below, scutes of fourth series strongly

angulated; ramus of lower jaw 3 to 4 in interorbital space.

H3T)ostonius emarginatus Cuvier and Valenciennes

HYPOSTOMUS PLECOSTOMUS (Linnaeus)

Panaque

Acipenser plecostomus Linnaeus, Systema naturae, ed. 10, p. 2S8, 1758 (ref.

copied).

Plecostomus guacari Lacepede, Regan, Trans. Zool. Soc. London, vol. 17, pt. 3,

p. 206, 1904 (River Amazon, Guiana, Venezuela, Trinidad); Proc. Zool. Soc.

London, 1906, vol. 1, p. 389 (Paraguay to Venezuela, Trinidad).

Plecostomus bicirrhosus Gunther, Catalogue of the fishes in the British Museum,

vol. 5, p. 231, 1864 (Venezuela).

Plecostomus plecostomus (Linnaeus) Ribeiro, Arch. Mus. Nac. Rio de Janeiro,

vol. 16, No. 4, p. 47, 1911 (Venezuela).

—

Eigenmann, Indiana Univ. Studies,

vol. 7, p. 44, 1920 (Concejo, Rio Tuy, and Rfo Tiquirito; Isla del Euro;

Maracay, Rio Bue; Venezuela).

—

Pearse, Univ. Wisconsin Studies, No. 1, p.

23, 1920 (Isla del Euro, Lago Valencia, Venezuela).

—

Eigenmann, Mem.

Carnegie Mus., vol. 9, No. 1, p. 223,1922 (Lago Valencia, Rfo Tuy, Venezuela).

—Ribeiro, Rev. Mus. Paulista, vol. 10. p. 713, 1918 (Rio Cabriale, Vene-

zuela).
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HYPOSTOMUS WATWATA Hancock

Armadillo de Rfo

Hyposiomus watwata Hancock, Zool. Journ., vol. 4, p. 245, 1828 (Georgetown)

(ref. copied).

Hyposiomus plecost9imis (not of Linnaeus) Cuvier and Valenciennes, Histoire

naturelle des poissons, vol. 15, p. 489, 1840 (Laguna de Maracaibo).

Plecosiomus verres (Valenciennes) Regan, Trans. Zool. Soc. London, vol. 17, pt.

3, p. 209, 1904 (Venezuela, Guiana, Marajo Island).

—

Fowler, Proc. Acad.

Nat. Sci. Philadelphia, voL 63, p. 436, 1911 (Pedernales, Venezuela).

Plecosiomus wahoata (Hancock) Fowler, Proc. Acad. Nat. Sci. Philadelphia,

vol. 83, p. 408, 1931 (Caiio Guanoco; Yarapa River at Yarapa; stream at

La Soledad, Yarapa; Punta Tigre, at mouth St. Juan River, Venezuela).

Collections made by Leonard P. Schultz in the Maracaibo Basin of

Venezuela in 1942:

U.S.N.M. No. 121019, Rio Ap6n, about 35 km. south of Rosario, February 26,

1 specimen, 405 mm.
U.S.N.M. No. 121020, Rfo Socuy, about 3 km. above mouth, February 24, 3

specimens, 204, 232, and 450 mm.
U.S.N.M. No. 121297, 7 larvae with yolk sac may belong to this species, from

Rio Socuy. Same data.

U.S.N.M. No. 121021, Rio Negro, below mouth of Rio Yasa, 75 km. south of

Rosario, March 2, 1 specimen, 365 mm.
U.S.N.M. No. 121022, Ci6naga del Guanavana, 10 km. north of Sinamaica,

March 11, 1 specimen, 490 mm.
U.S.N.M. No. 121023, Rio Palmar at bridge 70 km. southwest of Maracaibo,

March 6, 3 specimens, 15 to 37 mm.
U.S.N.M. No. 121024, Rfo Socuy, 3 km. above mouth, February 24, 9 speci-

mens, 14.5 to 40 mm.
U.S.N.M. No. 121025, Ci^naga del Guanavana, about 10 km. north of Sina-

maica, March 11, 11 specimens, 14 to 16 mm.
U.S.N.M. No. 121026, Rfo Motatdn, 8 km. below Motatdn, March 24, 3 speci-

mens, 15 to 18 mm.
U.S.N.M. No. 121027, Rio Palmar near Totuma, about 100 km. southwest of

Maracaibo, February 21, 9 specimens, 29 to 60 mm. and one 225 mm.
U.S.N.M. No. 121028, Rfo Ap6n about 35 km. south of Rosario, February 26,

24 specimens, 14.5 to 59.5 mm.
U.S.N.M. No. 121029, Rio Motatdn at bridge 22 km. north of Motatdn, March

17, 60 specimens, 19 to 67 mm.
U.S.N.M. No. 121030, Lago Maracaibo, 1 km. off Pueblo Viejo, April 7-9, 1

specimen, 188 mm.
U.S.N.M. No. 121031, Lago Maracaibo, near mouth of Rio Concha, May 2, 2

specimens, 181 and 290 mm.
U.S.N.M. No. 121032, cafio half a mile west of Sinamaica, March 11, 9 speci-

mens, 53 to 177 mm.

This species is one of the commonest fishes in the lowland waters

of the Maracaibo Basin and occurs in the market at Maracaibo in

large numbers on certain days. It is taken most frequently over

muddy bottoms of swamps and of the rivers as well as in Lago Mara-

caibo. The measm-ements in table 22 indicate the general change in

shape of the body with age.
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Table 22.

—

Measurements and counts made on 6 specimens of Plecostomus

watwata Hancock from the Maracaibo Basin

Characters

Standard length (in mm.)
Dppth in standard length

Head in standard length

Width head in standard length

Width head in its length..

Snout in head

Eye in head

Interorbital in head

Ramus lower jaw in interorbital

Depth caudal peduncle in its length

Scutes in lower lateral series

Scutes dorsal to adipose fin

Scutes anal to caudal fin base

Number of teeth

73

2%
3^
m

2H
2%
Z%
28

7

15

2%»

171

5

3Ho

m
7^
2'/2

3

4

28

15

2^e

181

5Vj

3Ho
3M
1^0
2

8H
2'A

2^28

290

6

3'/4

m
IH

2%
25<o

5

28

7

15

m3

4.'»

m
IH
im
2H
3Mo

5-K

28

15

mt

There is considerable variation in the fusion of the plates bordering

the supraoccipital ; in the young the plate at the apex of the supra-

occipital is in two parts, but on the large specimens 300 to nearly 490

mm. these plates appear to be fused into a single plate.

When alive, this species is yellowish brown, with numerous black

spots all over its body and fins.

HYPOSTOMUS EMARGINATUS Cuvier and Valenciennes

Panaqtje

Hypostomus emarginatus Cuvier and Valenciennes, Histoire naturelle des

poissons, vol. 15, p. 600, 1840 (Brazil).

Plecostomus emarginatus Regan, Trans. Zool. Soc. London, vol. 17, pt. 3, p. 210,

1904 (Brazil to Colombia).—Ribeiro, Arch. Mus. Nac. Rio de Janeiro, vol.

16, No. 4 p. 42, pi. 24, fig. 1, 1911 (Venezuela).

Plecostomus villarsii Lutken, Vid. Medd. Naturh. Foren. Kj0benhavn, pts. 12-16,

p. 211, 1874 (Caracas, Venezuela).

—

Eigenmann and Eigenmann, Occ. Pap.

California Acad. Sci., vol. 1, p. 408, 1890 (Caracas).

Plecostomus horridus Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 471 (Cala-

boza, Venezuela).

Genus LORICARIA Linnaeus

Loricaria Linnaeus, Systema naturae, ed. 10, p. 307, 1758. (Type, Loricaria

dura Linnae'us= Loncana cataphracta Linnaeus.)

KEY TO THE SPECIES OF LORICARIA " REPORTED FROM VENEZUEI

A

la. Upper lip narrow with a single row of Imrbels around its margin, and without

or with not more than a single row of rudimentary papillae between row of

barbels and rami of upper jaw, the latter protrusible and bearing 7 to 13

small bilobed teeth; barbel at comer of mouth not reaching gill opening,

« Pellegrin, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899, reports Loricaria maculata Bloch from the

Apiu-e River. Cuvier and Valenciennes, Histoire naturelle dcs poissons, vol. 15, p. 479, 1840 (Orinoco), and

Gunther, Catalogue of the fishes in the British Museum, vol. 5, p. 2C0, 18G4, both mention LoTicaria brunnea

from the Orinoco. I have not included these species in the key because of the uncertainty of just what

forms they might be.
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2a. Barbels in front of rami of upper jaw not larger or stouter than those at

each side of rami; plates in front of dorsal smooth or with traces of low

ridges, but not sharply keeled; belly covered with plates, even on those

specimens only 40 mm. in standard length; two black blotches at each

side of a pale median area on upper lips or underside of snout; a blackish

blotch near base of barbel at corner of mouth, then a pale area forward;

preanal plate bounded anteriorly with 3 plates; tip of snout with a small

naked area.

3a, Three plates across belly between fourth ventrolateral plates in front

of insertion of pelvics; 15 or 16 + 14 or 15 plates in lower lateral series

along sides Loricaria magdalenae Steindachner

3b. Five to seven, usually six, plates on belly between fourth ventrolateral

plates m front of pelvic insertions; 13 to 17 + 12 to 16 plates along

sides of body (Loricaria uracantha Kner and Steindachner)

4a. Plates anteriorly along midsides with the two keels widely spaced num-
bering 12 to 17 (usually 14 or 15), and posterior plates with the

keels close together numbering 12 to 16 (usually 14); barbels on

margin of lower lip usually 17 to 22; width of body at ar;al origin in

length of caudal peduncle 3.2 to 5.5 (usually 3.9 to 5.2), the males

are broader and shorter; no black pigment on naked area of body at

front base of anal fin (Rio Chagres, Panama).

Loricaria uracantha uracantha Kner and Steindachner

46. Plates anteriorly along inidsides with the keels widely spaced num-
bermg 15 to 17 (usually 16), and posterior plates with the keels

close together numbering 12 to 14 (usually 13 or 14); barbels along

margin of lower lip numbering 13 or 20 (usually 15 to 19); width of

body at anal origin 3.1 to 4.0 (usually 3.2 to 3.7) ; along each side of

anterior part of base of anal fin occurs black pigment areas on the

naked area of the body except in certain small specimens (Maracaibo

Basin) Loricaria uracantha rupestre, new subspecies

2b. Four enlarged fleshy barbels in front of rami of upper jaw, a few times

longer than those at each side; plates along sides 18 to 21 -|- 9 to 13;

about 21 to 30 barbels along margin of lower lip; plates in front of dorsal

keeled; membrane between thick portions of lower lip and whitish barbel

at comer of mouth, blackish, rest of lower lips whitish; spiny ray of

pelvics produced beyond tips of branched rays.

Loricaria filamentosa Steindachner

lb. Upper lip wider, with 2 or more well-developed rows of elongate barbels and

papillae in front of mouth; all plates in front of dorsal keeled.

5a. Lower lip with short tentacles and lower lip with barbels, those along rear

margin reaching to gill opening and one at corner of lip reaching past gill

opening; front of mouth inside rami of upper jaw with a pair of median

tentacles followed by a pair of lateral ones.

6a. Belly plated, about 6 plates across belly, between fourth ventrolateral

plates in front of pelvic insertion; none of barbels along margin of

lower lip bearing numerous short tentacles; plates along sides 18 to

20+ 13 to 16 Loricaria cataphracta Linnaeus

66. Belly with a median series of plates, each side of which is a naked area;

13 to 16 barbels along rear margin of lower lip that bear several papillae

and short tentacles; plates along sides 13 to 16+15 to 19.

(Loricaria variegata Steindachner)

7a. First two plates along front of base of dorsal with serrated keels and

occasionally the third plate having a low keel, all ending in smaU



324 PROOEEiDINGS OF THE N"ATIONAL MUSiEUM vol.94

spines; width of plate through origin of anal fin contained 3.2 to 3.4

in adults and 3.8 times in young in distance from anal fin base to

caudal fin base; keels on dorsal surface anteriorly all with small

serrations; underside of body white. (Maracaibo Basin.)

Loricaria variegata venezualae, new sub.species

76. Only first plate at each side of front of base of dorsal fin with a keel,

second plate having an obsolete smooth keel only rarely; width of

body at origin of anal fin contained 3.8 to 4.1 in adults and nearly

5 times in young in distance from base of anal fin to base of caudal

fin; keels on dorsal surface anteriorly lower and smoother; under-

side of body posteriorly with brown splotches.

Loricaria variegata variegata Steindachner

56. I.ower lip with ])apillae and a fringe of short barbels along its posterior

margin; none of barbels or tentacles reaching gill opening; inside of mouth

with short pai)illae not mu.ch longer than papillae on lower lips; plates

usually 18 to 21 + 10 to 13.

(Loricaria gymnogaster Eigenmann and Eigenmann)

8a. Widely spaced keels on lateral plates anteriorly numbering 19 to 21

(usually 20) and those plates posteriorly on sides of caudal peduncle

with keels all close together numbering 10 to 13 (usually 11). (Mara-

caibo Basin) __.Loricaria gymnogaster lagoichthys, new subspecies

8b. Widely spaced keels on lateral plates anteriorly 18 or 19 (usually 18) and

keels uniformly close together posteriorly about 12 or 13 (usually 13).

Loricaria gymnogastsr gymnogaster Eigenmann and Vance

LORICARIA MAGDALENAE Steindachner

Loricaria magdalenae Steindachner, Denkschr. Akad. Wiss. Wien, vol. 39, p.

74, 1878; vol. 41, pi. 7, figs. 2, 2a, 3; 3a, 3b, 1879 (Rio Magdalena).

Two of Eigenmann's specimens of L. jubata from Istimina, Colombia

(U.S.N.M. No. 79242), do not appear to agree in the number of plates

across the midventral region of the belly as indicated b}^ him in his

key (Mem. Carnegie Miis., vol. 9, p. 88, 1922) for this species. There

is not enough material available to enable me to work out the rela-

tionships between jubata, magdalenae, and the form in the Maracaibo

Basin, but from the material at hand tlie Maracaibo form appears to

be a little more robust, and perhaps when an adequate study is made

this will be considered as a distinct subspecies.

The following collections were made b}'' Leonard P. Sch'.dtz in the

Maracaibo Basin of Venezuela in 1942:

U.S.N.M. No. 121113, 8 specimens, 57 to 116 mm. in standard length, from a

cafio half a mile west of Sinamaica, March 11.

U.S.N.M. No. 121114, 7 specimens, 54 to 203 mm., from the Rio San Ignacio

in a pool left by drying up of river during dry season, about 20 km. south of

Rosario, February 26.

U.S.N.M. No. 121117, a specimen 42.5 mm., taken in the Rio Machango at the

bridge south of Lagunillas, March 16.

U.S.N.M. No. 121116, a specimen 47 mm., from the Rio San Juan, 12 km.

south of Rosario, Estado de Zulia, February 26.

U.S.N.M. No. 121115, a specimen 78 mm. from Lago Tule, about 80 km. west

of Maracaibo, 5 km. from Rio Socuy, March 1.
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LORICARIA URACANTHA RUPESTRE. new subspecies

Plate 12, A, B

Holotype.—U.S.N.M. No. 121102, a male specimen 79 mm. in

staiKlard length, taken by Leonard P. Schultz, March 20, 1942, in the

Rio San Pedro at the bridge south of Mene Grande, Motatan system,

Maracaibo Basin.

Paratypes (all taken by L. P. Schultz).—U.S.N.M. No. 121104, 39

specimens, 45 to 85 mm. in standard length, taken along with the

holotype and bearing the same data; U.S.N.M. No. 121105, 67 speci-

mens, 27 to 91 mm., collected March 17-20, 1942, in the Rio San

Juan above the bridge south of Mene Grande, Motatjin system;

U.S.N.M. No. 121103, 4 specimens, 20 to 78 mm., collected March
25, 1942, from the Rio Motatan, 4 km. above Motatan; U.S.N.M. No.

121106, 3 specimens, 38 to 90 mm., taken April 1, 1942, in the Rio

Tdchira 7 km. north of San Antonio, Catatumbo system, Maracaibo

Basm; U.S.N.M. No. 121107, 2 specimens, 24 and 28 mm., taken

March 24, 1942, in the Rio Motatan 8 Ian. below Motatan.

The above listed specimens were taken in ra.pidl37" to slow flowmg

water among small stones and rubble; none was seen over muddy
bottom.

Description.—Based on the holotype and paratypes listed above.

In table 24 are recorded certain measurements for the holotype and

two paratypes, as well as for a specimen of Loricaria uraeantha

uracantha from the Rio Chagres, Panama.

The following counts were made on the holotype and paratypes,

respectively: Dorsal rays I, 7, I, 7, I, 7; anal I, 5; I, 5; I, 5; pectoral

always I, 6; pelvic always I, 5; caudal fin rays always i + lO+i;

plates along midsides 17+ 13; 15+ 14; 16+ 12; plates from last ray of

anal fin (including the plate in which last ray occurs) to base of caudal

fin 18; 17; 17; teeth in ramus of upper jaw 8; 8; 9; and in lower jaw

9; 10; 9; barbels 20; 10; 20; 6 or 7 plates across middle of belly between

the fourth plates in front of pelvic fin base.

Body greatly depressed, covered all over with bony plates, those

along sides with keels that end in a spine; supraoccipital with a pair

of low keels diverging posteriorly; next two median plates behind

supraoccipital with a pair of low keels, but the plate in front of the

origin of the dorsal fin without keels; orbital rims a little elevated,

the interorbital space concave, area between nostrils convex, this

convexity extending to tip of snout; eye with a notch posteriorly;

adult males with bristles along cheeks and on top of head and body
from between eyes to second plate in front of dorsal fin; all fins rather

short, the upper ray of caudal fin filamentous, this about half standard

length on some specimens; upper surface of pectoral rays of males

spiny; first ray of each fin a little produced except on adult males;
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lips papillate, but the papillae are larger and fewer than in other

species and usually with tiny papillae between the large ones; barbel

at corner of mouth not nearly reaching to gill opening; margin of lower

lip with barbels, but the upper lip has only papillae, about 20 to 30,

along its outer margin; tip of snout with a small naked area; usually

six or seven plates across middle of belly between the fourth plate in

front of pelvics
;
preanal plate bordered by three plates; axil of pectoral

naked
;
pectorals reach to base of pelvics, and the latter a little beyond

the origin of the anal; pelvics inserted under origin of dorsal; depressed

dorsal 1% to 2K times in snout to anus (dorsal longer in females than

males); ovaries of adult females contain numerous large eggs about

2 mm. in diameter.

Table 24.

—

Meastirements in hundredths of the standard length, for two subspecies

of Loricaria uracantha

Characters

Standard length (in mm.)
Length head to tip supraoccipital

Length head to end of operclo

Length head to end of post-temporal plate

Width of head at base of pectorals.--

Length of snout

Diameter of eye (not including notch)

Least width of bony interorbital

Greatest depth of body
Width of body at anal origin

Postorbital length of head

Least depth of caudal peduncle

Least width of caudal peduncle

Length of caudal peduncle

Length of last ray of pectoral

Length of last ray of pelvic.-

Length of last ray of anal

Length of last ray of dorsal

Length of spine of dorsal.- -

Length of spine of anal

Length of spine of pelvic -.

Length of spine of pectoral

Tip of snout to origin of dorsal

Tip of snout to origin of anal

Tip of snout to insertion of pelvic-

Tip of snout to insertion of pectoral

Distance from anus to anal origin

Length of upper ray of caudal fln.-

rupestre

Rfo San
Pedro

Holotype

79

22.5

16.6

22.9

16.6

11.0

4.18

5.57

9.75

12.0

8.23

1.52

2.66

49.4

8.23

11.4

11.0

8.86

22.9

20.0

17.3

19.1

33.5

47.0

32.2

17.1

8.10

50.6

Rio San
Juan

Paratype

75.4

22.1

16.6

22.7

16.6

10.9

3.71

5.70

11.5

13.3

8.09

1.59

2.78

48.4

8.36

10.2

12.6

8.62

21.9

20.6

18.8

20.6

34.0

47.4

32.6

17.2

8.49

46.4

UTacatiiha

Rio
Tachira

87.9

22.1

16.5

21.6

17.3

10.2

3.47

5.12

9.67

12.3

8.08

1.36

2.50

48.2

9.67

11.6

11.0

9.33

22.8

20.5

18.2

19.3

34.6

48.4

33.9

16.2

8.99

Rio
Chagres,
Panama

91.7

20.9

17.3

21.3

15.5

11.0

3.49

5.45

8.18

11.0

7.09

1.53

3.16

50.8

8.40

8.62

9.16

8.29

18.7

15.8

15.0

16.9

30.9

44.2

30.8

17.7

8.18

Color.—Brownish above, yellowish or pale below; five black bars

across dorsal surface, the first through front of dorsal fin base, the

second under tips of depressed dorsal fin, then tliree on caudal pedun-

cle; base of branched rays of caudal fin blackish; all fins barred;
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black blotch on body on upper base of pelvic fins; one or two black

blotches on naked area of body at each side of front of anal iin,

sometimes lacking in young specimens; often black pigment areas on

under sides of lateral plates; black blotch arovmd bases of last dorsal

rays; blackish blotch in middle of first plate in front of dorsal fin;

peritoneum dusky.

Remarks.—This new subspecies differs from L. uracantha uracantha

Kner and Steindachner in having a wider body, a shorter caudal

peduncle* (see table 24 and key), the plates along midsides with keels

widely spaced numbering 15 to 17 (average 16), and the plates with

keels approximated numbering 12 to 14 (usually 13 or 14) instead of

13 to 17 (average 14 or 15) and 12 to 16 (usually 14 or 15), respectively.

The black spots each side of anal fin base on naked area at front of anal

are lacking in L. uracantha uracantha.

Named rupestre in reference to its habitat among rocks and stones

on the stream bottom.

LORICARIA FiLAMENTOSA Steindachner

Armadillo Machete

Loricaria filamentosa Steindachner, Denkschr. Akad. Wiss. Wien, vol. 39, p. 45^

pi. 9, 1878 (Magdaleiia River).

Loricaria fimbriata Eigenmann and Vance, Indiana Univ. Studies, No. 16, p. 12,

1912 (Boca dc Certegr.i).

—

Meek and Hildebrand, Publ. Field Mus. Nat.

Hist., zool. ser., vol. 10, No. 15, p. 260, 1916 (Rio Capeti, tributary to Rfo

Tiiyra).

Loricaria filamentosa latiura Eigenmann and Vance, Indiana Univ. Studies,

No. 16, p. 13, 1912 (Boca de Certegui, Colombia).—Meek and Hildebrand,

Publ. Field Mus. Nat. Hist., zool. ser., vol. 10, No. 16, p. 257, 1916.

Loricaria tuyrensis Meek and Hildebrand, Publ. Field Mus. Nat. Hist., zool.

ser., vol. 10, No. 8, p. 81, 1913 (Tuyra Basin).

After examining a series of paratypes of the species described by

Eigenmann and Vance, Meek and Hildebrand, and the figm-e by

Steindachner, then making com.parisons with my material from the

Maracaibo Basin, I conclude that L. Jlmbriata is the young of this

species and has a naked abdomen until it reaches a length of about

100 mm. when the plates begin to fonn; at a length of 114 mm. (see

Eigenmann's fig. 1, pi. 15, m Mem. Carnegie Mus., vol. 9, 1922) some

plates have formed along midventral region and at sides. Stein-

da diner's figure of filamentosa and Eigenmann's figure 3, plate 15

(loc. cit.), of latiura represent the abdomen as almost completely

plated except an area from the anus to the base of pelvies, this condi-

tion being found in specimens about 200 to 250 mm. in standard

length. Specimens of larger sizes up to 355 mm. have been described

as tuyrensis and latiura.

The form from the Magdalena system appears to be slenderer than

the specimens before me from the Maracaibo Basm. I hesitate to

describe these from the Maracaibo Basin as a new subspecies because
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I lack comparable sizes from tlie Magdalena system. However, tlie

greater width of the body through the anal origin on 200-mm. speci-

mens from the Maracaibo Basin is 3% in the length of the caudal

peduncle as compared to 4 to 6 in examples from Panama and the

Magdalena regions. It also appears possible that the lateral plates,

including the ones close together, average greater in number for the

Maracaibo Basin than for Colombia and Panama.
The following collections were made in 1942 by Leonard P. Schultz

in the Maracaibo Basin of Venezuela.

U.S.N.M. No. 121085, 6 specimens, 27 to 89 mm. and 246 to 295 mm. in standard

length, from a caiio half a mile west of Sinamaica, March 11.

U.S.N.M. No. 121084, 3 specimens, 273 to 335 mm., from Rio de Los Pajaros,

3 km. above Lago Maracaibo, April 30.

U.S.N.M. No. 121086, a specimen 283 mm. from the Rio Agua Calientc, 2 to 3

km. above Lago Maracaibo, May 1.

U.S.N.M. No. 121089, a specimen 89 mm. from the Rio Palmar at the bridge

70 km. southwest of Maracaibo, March 6.

U.S.N.M. No. 121088, 9 specimens, 28 to 67 mm., from the Rio Negro below
mouth of Rio Yasa, March 2.

U.S.N.M. No. 121087, 3 specimens, 88 to 244 mm., taken in the Ci6naga del

Guanavana, about 10 km. north of Sinamaica, March 11.

U.S.N.M. No. 121090, a specimen, 184 mm. from Lago Tule about 80 km.
west of Maracaibo, 5 km. from the Rio Socuy, March 1.

The smaller specimens of this species were taken in the rivers, but

the largest specimens came from the slightly brackish waters up the

mouths of the Rio de Los Pajaros and Rio Agua Caliente, as well as

the cano west of Sinamaica.

LORICARIA CaTAPHRACTA Linnaeus

Loricaria cataphrada Linnaeus, Systema naturae, ed. 10, p. 307, 1758.

—

Peters,
Monatsb. Akad. Wiss. Berlin, 1877, p. 471 (Calabozo, Venezuela).

—

Pelle-
GRiN, Bull. Mus. Hist. Nat. Paris, vol. 5, p. 158, 1899 (Apure River, Venezuela).

LORICARIA VARIEGATA VENEZUELAE. new subspecies

Plate 12, C

Holotype.—U.S.N.M. No. 121108, a specim.en 161 mm. in standard

length, collected by Leonard P. Schultz in the Rio Pahnar at the bridge

about 70 km. southwest of Maracaibo, on March G, 1942.

Paratypes (all collected by L. P. Schultz).—U.S.N.M. No. 121109,

50 specmiens, 33 to 167 mm, in standard length, collected along with

the holotype and bearing the same data; U.S.N.M. No. 121110, 73

specimens, 46 to 170 mm., taken in the Rio Socuy 3 km. above its

mouth, north of Maracaibo, February 24, 1942; U.S.N.M. No.
121112, 27 specimens, 25 to 143 mm. collected in the Rio Apon about
35 km. south of Rosario, Maracaibo Basin, February 26, 1942;

U.S.N.M. No. 121108, 8 specunens, 27 to 153 mm., taken in the Rio
Negro below mouth of Rio Yasa, Maracaibo Basin, March 2, 1942.
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The above listed specimens occurred mostly over sandy to fine

gravelly bottoms in a moderately flowing current.

Description.—Based on the holotype and the paratypes. Detailed

measurements were made on two of the types of Loricaria variegata

venezuelae and on two of L. v. variegata and those measurements are

recorded in table 25.

The following counts were made: Dorsal rays, I, 7, rarely I, 8; anal

and pelvic always 1,5; pectoral always 1,6; caudal fin rays always

i + 10 + i; teeth are from 4 to 6 on the upper ramus and 6 or 7 on the

lower ramus of jaws; there are 3 plates in front of dorsal fin and 19

plates from anal fin to base of caudal fin rays, and usually 14 barbels

on the posterior margin of the lower lip between the maxillary barbels

at each corner of the mouth.

Table 25.

—

Measurements {expressed in hundredths of the standard length) of two

subspecies of Loricaria variegata

Characters

Standard length (in mm.).-- --

Length of head to tip of supraoccipital

Length of head to end of opercle

Length of head to end of temporal plate

Width of head at base of pectorals

Greatest depth of body
Width of body at plate that crosses anal origin.

Length of snout -..

Diameter of eye (not including notch)

Bony interorbital space (rear of notch)

Postorbital length of head

Least depth of caudal peduncle _

Width of caudal peduncle in front of caudal fin

Length of caudal peduncle.. .-.

Length of spine of dorsal fin..-

Length of spine of anal fin .,

Length of spine of pectoral fin

Length of spine of pelvic fln...

Length of last ray of pelvic fln

Length of last ray of pectoral fin

Length of last ray of anal fin.

Length of last ray of dorsal fin

Tip of snout to origin of dorsal fin

Tip of snout to origin of anal fin

Tip of snout to base of pelvic fin..

Tip of snout to base of pectoral fln...

Distance from center of anus to anal origin

venezueUnsis
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where it joins a group extending between the pectoral bases; a series

of plates extends from front of pelvics forward to pectoral base, and
the space between the midventral series and ventral lateral series is

naked; no naked area behind the base of pectorals; the upper and
lower lips are filamentous, and their margins have numerous branched
barbels, the only place without barbels being a small space on the upper
lip in front of the teeth of upper jaw; in the mouth behind teeth of

upper jaw are two barbels in the midline with a pair behind them;
area around teeth of lower jaw without barbels; usually 14 barbels

on margin of lower lip between maxillary barbels, the latter long, ex-

tending a little past gill opening; teeth small, a httle cupped in shape,

with a smaller lobe on their outer side; outer ray of pelvic a little

produced, reaching a little past the anal origin; outer ray of pectoral

longest and reaching a little past the base of pelvics; first ray of dorsal

longer than second, the posterior margin of this fin truncate; middle
rays of anal longest, the margin rounded

;
posterior margin of pectoral

a little concave; orbital rims elevated, interorbital space concave, the

center of which, however, is convex; supraoccipital with a double
keel converging and then diverging a little near rear of that bone;
plate in front of dorsal with a single keel, then the next two forward
with two keels; gill opening m front of base of pectoral fin; tip of

snout bony; this bony snout in front of naked area around mouth
is equal to bony area between the nostrils; one or two plates in front

of the anus, three series of plates from anus to anal origin.

Color.—Pale or white below, speckled above with darker brown on
a lighter browTi background; all fins mottled except the anal, which is

usually plain white, about 9 to 14 black spots on the first ray of

dorsal.

Remarks.—This new subspecies may be distinguished from Loricaria

variegata variegata by its wider body and by the extra keeled plate

along front of dorsal fin. That variegata is a more elongate sub-

species than venezuelae is obvious by comparing the measurements
recorded in table 25.

Named venezuelae in honor of the country in which it was collected

and in recognition of the courtesy shown me' while collecting speci-

mens there.

LORICARIA GYMNOGASTER LAGOICHTHYS. new subspecies

Plate 13

Holotype.—V.S.'N.M. No. 121092, a specimen 305 mm. in standard
length, collected in the Kio Palmar near Totuma, about 100 km.
southwest of Maracaibo, by Leonard P. Schultz on February 21, 1942.

Paratypes (all collected by L. P. Schultz).- U.S.N.M. No. 121096,

18 specimens, 53 to 272 mm. in standard length, collected along with
the holotype and bearing the same data; U.S.N.M. No. 121098, 433



332 PROCEEDINGS OF THE NATIONAL MUSEUM VOL. 94

specimens, 21 to 138 mm., taken March 17, 1942, in the Rio Motatan

at the bridge 22 km. north of Motatan; U.S.N.M. No. 121097, 43

specimens, 53 to 260 mm., collected February 24, 1942, in the Rio

Socuy 3 km. above its mouth; U.S.N.M. No. 121100, 3 specimens, 62

to 139 mm., taken March 2, 1942, in the Rio Negro below mouth of

Rio Yasa; U.S.N.M. No. 121101, 13 specimens, 22 to 139 mm., taken

March 6, 1942, in the Rio Palmar at the bridge 70 Ion. southwest of

Maracaibo; U.S.N.M. No. 121094, 15 specimens, 57 to 100 mm.,

collected March 24, 1942, m the Rio Jimelles 12 km. east of Motatdn,

tributary of the Rio Motatdn; U.S.N.M. No. 121095, 41 specimens, 19

to 81.5 mm., collected March 24, 1942, in the Rio Motatdn, 8 km. below

Motatdn; U.S.N.M. No. 121099, 4 paratypes, 67 to 105 mm., taken

February 26, 1942, in the Rio Apon, about 35 l^m. south of Rosario,

Estado de Zulia; U.S.N.M. No. 121093, 3 specimens, 73 to 122 mm.,

taken March 11, 1942, in a cafio half a mile west of Sinamaica.

The above-listed specimens occurred mostly over sandy to gravelly

bottoms, as well as over firm mud in a moderate current and in quiet

water.

Table 26.

—

Measurements {expressed in hundredths of the standard length) of two

subspecief of Loricaria gymnogaster

Characters

lagoichthys
gymno-
gaster

Holotype Paratype Paratvoe
U.S.N.M.

1: aratype -^^ ^yjis

Standard length (in mm.)..

Length of head to tip of supraoccipital

Length of head to end of opercle

Length of head to end of temporal plate

Width of head at base of pectorals

Greatest depth of body.

Width of body at plate through anal origin

Length of snout - —
Diameter of eye (not including notch)

Bony interorbital space (least width).

Postorbital length of head

Least depth of caudal peduncle.

Width of caudal peduncle in front of caudal fin

Length of caudal peduncle - --

Length of spine of dorsal fin

Length of spine of anal fin

Length of spine of pectoral fin

Length of spine of pelvic fin —
Length of last ray of pelvic fin -

Length of last ray of pectoral fin

Length of hist ray of anal fin

Length of last ray of dorsal fin

Tip of snout to origin of dorsal fin...

Tip of snout to origin of anal fin

Tip of snout to origin of pectoral fin

Tip of snout to origin of pelvic fin

Distance from center of anus to anal origin

305

23.

20.

24.

18.

12.

15.

14.

3.

5.

8.

1.

4.

45.

22.

19.

22.

23.

10.

7.

11.

8.

35.

51.

19.

34.

10.

139

21.9

18.1

22. 7

17.7

11.9

14.9

12.4

4.68

5.11

7.05

1.58

3.31

49.4

22.0

18.7

21.2

19.9

8.63

6.98

11.2

8.64

32 8

45.3

17.6

31.4

9.72

77.6

24.0

18.2

24.1

18.6

11.7

13.0

12.4

4.25

.5.28

7.99

1.42

3.22

47.7

22.9

19.6

21.9

21.9

8.64

7.73

10.8

9.67

33.3

46.5

19.1

31.2

10.3

80

22.5

17.6

22.4

17.7

8.87

11.6

11.9

3.25

5.25

7.13

1.50

2.62

52.7

19.0

18.1

20.6

22.2

10.0

8.88

10.0

8.88

30.1

43.2

16.9

30.1

8.25
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^^

Loricaria gymnogaster lagnichthys, new subspecies: Holotype (U.S.N.M. Xo. 121092), 305

mm. in standard length. Drawing.
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m
1^''

SpGtuloricaria phelpsi, nev. uenus and species: Holol>]^e (L .S.X.M. Xo. 121121), .i3S mm.

in standard lenuth. Dra\vin;_'.
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In addition to the paratypes, I refer with some uncertainty U.S.N.M.

No. 121091, a specimen 275 mm. from Lago Maracaibo 1 km. off

Pueblo Viejo, caught by L. P. Schultz in a gill net, April 7-9, 1942, but

before it was removed crabs ate most of the underside of the head,

thus rendering identification almost impossible.

Description.—Based on the holotype and the paratypes listed above.

Detailed measurements were made on the holotype and two paratypes

and on one paratype of L. gymnogaster gymnogaster from Girardot,

Colombia. These data are expressed in hundredths of the standard

length and recorded in table 26.

The following counts were made: Dorsal rays always I, 7; both anal

and pelvic always I, 5; pectoral I, 6; caudal fin rays i+lO+i; plates

along sides 18 to 21-|-10 to 13 totaling 30 to 32; plates from anal fin

base to base of caudal fin (counting as first the plate containing last

anal ray) 17 or 18; teeth 3 to 5 on ramus of upper jaw and 4 or 5 on

ramus of lower jaw; barbels on margin of lower lip 24 to 32 usually

about 26 to 28.

The body is greatly depressed throughout its length, and the greatest

depth occurs at origin of dorsal fin, about 8 or 9 times and greatest

width at base of pectorals about 5 to 5K times, all in standard length;

there is a shallow notch at rear of orbit; the interorbital space is con-

cave, the rims of the orbits are elevated ; the nostrils lie more or less in

a depression, the space between them convex and extending to the tip

of the snout as a ridge; tip of supraoccipital with a serrated keel, then

a pair of small keeled plates, followed by two median plates, each with

two keels, the plate in front of the dorsal with one keel; all the plates

along lower sides of body keeled, these keels spiny; temporal plate

with a low, spiny keel, followed by six keeled plates, the last the base

of the fourth branched ray of dorsal fin; belly naked in young, but in

specimens 150 to 200 mm. small platelets begin to form in front of the

anus and along the sides of the belly; in large adults 275 to 305 mm. in

length the belly is partially covered with tiny platelets along its sides

and between the bases of the pectoral fins; a space behind pectoral fin

naked; the teeth are bilobed, the outer lobe is small and sharp pointed,

and the inner lobe elongate with a rounded tip; the lips have a fringe

of barbels; the lower lip is papillate, and its rear margin with 24 to 32

barbels; the maxillary barbel, also papillate, does not quite reach to

the gill opening; the upper lip has numerous papillate barbels, the

longest ones at front of lip equal to greatest diameter of the eye; at

each inner corner of the lips is a pair of elongate barbels; two median

barbels between the rami of upper jaws, and a pair of lateral barbels

533749—43 11



334 PROCEEiDINGS OF THE NATIONAL MUSEUM vol.94

inside of front of mouth; first ray of all fins longest, the pelvics and

pectorals lanceolate ;
posterior margin of dorsal concave ; intestine coiled.

Color.—Pale brownish to brownish with more or less evident bars in

front of dorsal fin, then five distinct blackish bars, first through base of

dorsal, second under tips of depressed dorsal fin, then three on caudal

peduncle; base of caudal fin with a black bar and distal three-fourths

of that fin more or less coarsely barred in young, but whole fin evenly

dark colored in large specimens ; undersides pale yellowish
;
pelvic fins

with blackish blotches or pigment in the middle third; pectorals dark

in their distal two-thirds ; all the fins are more or less darkish in the large

adults; peritoneum pale.

SPATULORICARIA, new genus

This new genus of the subfamily Loricarinae is a Loricaria with

spoon-shaped teeth (spatula) just as Cochliodon is a Plecostomus with

spoon-shaped teeth. However, the teeth of Spatuloricaria are bi-

lobed, and each lobe is spoon-shaped, the inner lobe several times

larger than the outer lobe, all teeth long and slender except expanded

tips; at the rear of the eye, dorsally, is a notch, the supraoccipital ends

in an elevated, spiny keel behind, on the side of which is a pair of

small, keeled plates, followed by two median plates, each with a pair

of keels, the next median plate in front of base of first dorsal spine

with a single short keel ; all the plates along the sides with serrated

keels; the first five plates in the series behind the posttemporal are

keeled, the last two at sides of base of doi-sal fin. The belly is covered

with numerous very small platelets, and the young of this species may

have naked bellies as in certain species of Loricaria, but the belly of

the large adult is plated; sides of head with numerous (about 125)

stiff setiform bristles longer than width of interorbital space, these

bristles not depressible; upper surface of pectorals also spiny; hps

papillate, lower with barbels or dermal lappets along its margin, and

upper lip with a series of barbels along its anterior margin but in the

form of a double row in front of gape of mouth; barbel at corner of

mouth not reaching to gill opening; interorbital space concave; space

between nostrils convex; snout bony, no naked area near its tip; rear

margin of dorsal fin concave, the first rays longest and that of anal

rounded; spine of pelvic fins produced a Kttle beyond the soft rays, the

similar spine of pelvics and anal about the same length as next branched

ray ; intestme coiled . The upper ray of caudal fin is elongate and about

one-third the standard length; the lower ray is long, too, but shorter

than the upper ray.

Named Spatuloricaria in reference to the spoon-shaped teeth that

separate it from the only genus, Loricaria, with which it is closely

related.

Genotype.—Spatuloricaria phelpsi, new species.
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SPATULORICARIA PHELPSI, new species

Plate 14

Holotype.—U.S.N.M. No. 121121, the only known specimen, 338

mm. in standard length, was collected by Leonard P. Schultz, February

24, 1942, in the Rio Socuy 3 km. above its mouth, Maracaibo Basin,

Venezuela.

Description.—Based on the holotype, aU measurements expressed

in hundredths of the standard length, which is 338 mm.
Length of head to tip of supraoccipital 23.3; length of head to end

of opercle 18.8; length of head to rear edge of the posttemporal plate

23.8; width of head at base of pectorals 19.5; length of snout 13.1;

diameter of eye 3.50; least width of bony interorbital space 5.59; great-

est depth of body at origin of dorsal fin 13.6; width of body across anal

fin origin 16.7; postorbital (from notch in eye) length of head (to end

of posttemporal plate) 8.90; least depth of caudal peduncle 1.80;

width of caudal peduncle (third from last plate) 4.88; length of caudal

peduncle or distance from base of last anal ray to midbase of caudal fin

4.76; length of last ray of pectoral 9.26; length of last ray of pelvics

10.5; length of last ray of anal 11.9; length of last ray of dorsal 10.4;

length of spine of dorsal fin 25.6; length of spine of anal fin 17.9;

length of pelvic spine 17.9; length of pectoral spine 20.3; distance from

tip of snout to origin of dorsal fin 34.2; tip of snout to origin of anal

48.2; tip of snout to insertion of pelvics 32.6; tip of snout to insertion

of pectorals 18.8; distance from anus to anal origin 9.32.

The following counts were made: Dorsal rays I, 7; anal I, 5; pec-

toral I, 6; pelvic I, 5; caudal i-f-lO+i; plates along sides 19+12,
totaling 31 ; 18 plates behind anal fin base, counting as number one the

plate containing last anal ray; teeth 4/5 and 6/6 on each ramus of jaws;

about 26 barbels on margin of lower lip.

Color in alcohol pale brownish gray, yellowish on lower sides; all

fins evenly brownish in color, except the caudal fin which shows some
traces of bars; distally the fins are darker in color; peritoneum pale,

almost without pigment.

Remarks.—This new genus and species differs from all other mem-
bers of the related genus Loricaria in its spoon-shaped teeth, four to

six in number.

Named phelpsi in honor of William H. Phelps, Jr., president of the

Sociedad Venezolana de Ciencias Naturales of Caracas, a leader in

the biological sciences of Venezuela, in appreciation of his aid while I

was in Caracas.

Genus FARLOWELLA Eigenmann and Eigenmann

Farlowella Eigenmann and Eigenmann, Proc. California Acad. Sci., ser. 2, vol. 2,

p. 32, 1889. (Type Acestra acus Kner.)
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KEY TO THE SPECIES OF FARLOWELLA REPORTED FROM VENEZUELA
(See tables 27 and 28)

la. Produced part of bony snout measured from anterior edge of naked area con-

taining mouth to ti^ of snout 4 to 4-1/2 times in distance from middle of

anal depression (anus) to tip of snout Farlowella acus (Kner)

lb. Produced part of bony snout in front of mouth depression 3.3 to 3.6 times in

distance from anus to tip of snout Farlowella vittata Myers

Ic. Produced part of bony snout 9.3 to 10 times in distance from anus to tip of

snout ^ Farlowella curtirostra Myers

FARLOWELLA ACUS (Kner)

Acestra acus Kner, Denkschr. Akad. Wiss. Wien, vol. 6, p. 93, pi. 8, fig. 1, 1853

(ref. copied).

—

GxJntheh, Catalogue of the fishes in the British Museum,

vol. 5, p. 261, 1864 (Caracas).

Farlowella acus Regan, Trans. Zool. Soc. London, vol. 17, pt. 3, p. 304, 1904

(Venezuela).

—

Eigenmann, Indiana Univ. Studies, vol. 7, No. 44, p. 9, 1920

(El Concejo, Rio Tiquirito, Venezuela).

—

Myers, Stanford Ichth. Bull.,

vol. 2, No. 4, p. 102, 1942 (Rio Amana, 6 km. east of Santa Barbara, Monagas,

in the Rio Guanipa drainage, Venezuela).

—

Eigenmann and Eigenmann,

Occas. Pap. California Acad. Sci., vol. 1, p. 358, 1890 (Caracas, Venezuela).

—

RiBEiRO, Rev. Mus. Paulista, vol. 10, p. 717, 1918 (Rio Cabriale, Venezuela).

FARLOWELLA VITTATA Myers

Farlowella vittata Mters, Stanford Ichth. Bull., vol. 2, No. 4, p. 103, fig. 12, 1942

(Rio Uribanto, from San Cristobol to the Llanos, Venezuela).

U. S. N. M. No. 121083, Rio Gudrico and tributaries, between San Sebastian

and San Casimiro, Estado de Aragua, Venezuela, L. P. Schultz, G. Zuloaga,

Roger Sherman, and William Phelps, Jr., May 12, 1942, 5 specimens.

FARLOWELLA CURTIROSTRA Myers

Farlowella curtirostra Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 102, fig. 11,

1942 (Quebrada Tabor, tributary to Motat^n system, 30 km. north of Trujillo,

Venezuela)

.

U. S. N. M. No. 121081, Rio San Pedro at bridge, Motatdn system, L. P. Schultz,

March 20, 1942, 4 specimen, 52.7 to 112.5 mm.

U. S. N. M. No. 121082, Rio San Juan at bridge, Motatdn system, L. P. Schultz,

March 20, 1942, 2 specimens, 49.2 and 87.6 mm.

Genus STURISOMA Swainson

Slurisoma Swainson, The natural history and classification of fishes, etc., vol. 1,

pp. 333, 335, 337; vol. 2, pp. 189, 304, 1838. (Type, Loricaria rostrata

Agassiz.)

KEY TO THE SPECIES OF STURISOMA REPORTED FROM VENEZUELA

la. Number of plates along midsides 18+ 16; head V/i in standard length; width

of head at base of pectorals V/s; snout 1%; dorsal fin iVg; pectoral l^i; pel-

vies 1% in length of head; width of body at anal 6}^ times in distance from

anal to caudal base (Rio Meta)-.-Sturisoma tenuirostris (Steindachner)

16. Plates ?+10 to 13 totaling 33 to 37 (according to Regan and to Ribeiro);

head i}i in standard length; width of head 2, snout 1>^, eye 8, all in length

of head ; width of body at anal origin 5 in length of caudal peduncle.

Sturisoma rostrata (Agassiz)
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Ic. Plates 14 or 15+17 to 19; all fins with first rays elongate and filamentous, the
upper and lower rays of caudal fin sometimes as long as standard length:

produced part of bony snout 10>^ to 12}^ times in the distance from tip of

snout to anus; head 4.9 to 5.2 in standard length; width of head 1.4 to 1.5

and interorbital 2.6 to 2.7 in head; width of body at anal origin 6>^ times
in distance from anal base to caudal fin base (Maracaibo Basin).

Sturisoma festivum. M^ ers

Table 27.

—

Detailed measurements of two specim£ns of Sturisoma festivum and a

specimen of Farlowclla curtirostra, expressed in hundredths of the standard

length

Character

Standard length (in mm.)
Head (tip of snout to end of opercle) _

.

Head (tip of snout to rear supraoccipital) . _

Greatest depth

Snout (eye to tip of snout)

Interorbital space (fleshy)

Diameter of eye

Eye to rear edge of post-temporal plate

Length of caudal peduncle

Least depth of caudal peduncle . .

.

Least width of caudal peduncle.-.

Width of head at base of pectorals

Tip snout to anus

Anus to anal origin

Length oral depression (to rear edge naked area)

.

Distance supraoccipital to dorsal

Length ramus upper jaw

Length ramus lower jaw

Length longest first ray of pectoral

Length longest first ray of pelvic

Length longest first ray of dorsal

Length longest first ray of anal.

Tip of snout to origin of dorsal

Tip of snout to origin of anal

Tip of snout to insertion of pectorals

Tip of snout to insertion of pelvics

Sturisoma
fesfhmm

96.0

16.0

18.7

9.7

11.5

6.56

2.92

5.42

60.9

1.15

2.50

12.5

31.8

3.65

8.96

9.15

31.8

19.5

36.2

30.7

27.3

35.4

16.1

26.5

104.1

16.9

19.8

11.6

12.6

7.24

2.90

5.90

58.0

1.16

2.61

13.0

34.1

4.03

10.2

10.1

2.70

2.41

30.4

19.0

34.9

28.5

30.1

38.2

17.1

28.6

Farlowella
curtirostra

112.5

17.3

20.4

4.S9

13.7

j.06

1.78

5.06

53.3

0.9S

1.33

7.91

36.2

7.20

S.44

21.9

1.78

1.69

12

7.82

14.2

13.1

42.3

43.6

17.1

30.5

Table 28.

—

Counts made on species of Sturisoma and Farlowella
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STURISOMA TENUIKOSTRIS (Steindachner)

Oxyloricaria tenuirostris Steindachner, Anz. Akad. Wiss. Wien, vol. 47, p. 410,

1910 (Rfo Meta, Venezuela).

Steindachner gives an abbreviated description of this species, and

I have inchided in the key for festivum the same characters even

though they may not be very diagnostic.

STURISOMA ROSTBATA (Agassiz)

Loricaria rostrata Agassiz, in Spix, Selecta genera et species piscium . . . Bra-

siliam . . ., vol. 5, pi. 3, fig. 1, 2, 1829.

—

Peters, Monatsb. Akad. Wiss.

Berlin, 1877, p. 471 (Calabozo, Venezuela).

—

Eigenmann and Eigenmann,

Occ. Papers California Acad. Sci., vol. 1, p. 366, 1890 (Calabozo)

STURISOMA FESTIVUM Myers

Sturisoma festivum Myers, Stanford Ichth. Bull., vol. 2, No. 4, p. 100, figs. 8-10,

1942 (Rfo Monay, 35 km. north of Trujilla, Motatdn system, Venezuela).

Collections from the Maracaibo basin, Venezuela, made by Leonard

P. Schultz in 1942:

U.S.N. M. No. 121079, Rfo Motatdn, 8 km. below Motatdn, March 24, 3

specimens, 29.1 to 44.3 mm.
U.S.N.M. No. 121078, Rfo Jimelles, 12 km. east of Motatan, Motatdn system,

March 24, 2 specimens, 35.7 and 103.5 mm.
U.S.N.M. No. 121077, Rfo Negro below mouth of Rfo Yasa, March 2, 3 speci-

mens, 83.5 to 104.1 mm.
U.S.N.M. No. 121076, Rio Ap6n, about 35 km. south of Rosario, February 26,

1 specimen, 50.5 ram.

U.S.N.M. No. 121080, Rio Motatdn at bridge 22 km. north of Motatdn, March

17, 5 specimens, 45 to 128 mm.

Genus HYPOPTOPOMA Giinther

Hypoptopoma GtJNTHER, Proc. Zool. Soc. London, 1868, p. 234. (Type, //.

thoracatum Giinther.)

HYPOPTOPOMA THORACATUM Gunther

Hypoptopoma thoracatum GfJNTHER, Proc. Zool. Soc. London, 1868, p. 234, fig. 2.

—

Peters, Monatsb. Akad. Wiss. Berlin, 1877, p. 471 (Calabozo, Venezuela).

—

Steindachner, Denkschr. Akad. Wiss. Wien, vol. 41, p. 47, 1879 (Amazon
River at mouth of Rio Negro, Calabozo, Venezuela).
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HEVISIOlSrS OF TWO GENERA OF CHALCID-FLIES BE-
LONGING TO THE FAMILY EUPELMIDAE FROM NORTH
AND SOUTH AMERICA

By A. B. Gahan

The family Eupelmidae contains some of the most interesting

forms to be found in the Chalcidoidea. Only a comparatively small
number of the species belonging to the group have yet been described
notwithstanding the fact that many of them are associated, either as

primary or secondary parasites, with important insect pests of agri-

culture. The two genera AraeJinophaga and Encyi^taspis each con-
tain species associated with such pests and therefore are of some eco-

nomic interest, although it is probable that they are secondary para-
sites oftener than primary ones and hence oftener harmful than
beneficial.

Family EUPELMIDAE
Genus ARACHNOPHAGA Ashmead

Arachnophaga Ashmead, Proc. Eat. Soc. Washington, vol. 4, pp. 9, 10, 18, 1896.

Arachnophaga can be distinguished from Encyrtaspis Ashmead
only by the fact that the female does not have a tuft or pencil of long
black hairs on the middle of the scutellum and that the hind tibia,

altliough more or less strongly compressed, is not so broad as in

Encyrtaspis and its posterior margin never has a white border.
Males of the two genera are apparently indistinguishable. It is also
very similar to Aimstatus Motschulsky, differing principally in that
the head as viewed from in front is somewhat more elongate; the
anterior extremity of the frons forms a more or less distinct, often

546424—43 1 339
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cariniform ledge from the lower extremities of the eyes to the anten-

iial fossae; the eyes are usually pubescent; the scutellum is broadly

rounded posteriorly, moderately convex dorsally, and finely sculp-

tured; the tergites, except the fifth, are not emarginate at apex; and

the ovipositor is always distinctly exserted. It differs from Anas-

tatoidca Gahan by having the scrobes never margined above, the

ocelli in an obtuse triangle, the frons not narrow, the frontal ledge

from the antenna 1 fossae to the eyes present, the scutellum broader

and a little more convex and with finer sculpture, the hind tibia some-

what compressed but never oxpandctl into a broad flange on tlie

posterior margin, and the posterior basitarsus not strongly com-

pressed.

The eyes are more or less convergent above ; frons not narrow ; lat-

eral ocelli farther from each other than from the front ocellus; an-

tennal scrobes shallow, confluent, and not sharply margined; anten-

nae broadly separated at base, 13-jointed, and inserted below a line

connecting the lower eye margins; parapsidal grooves deep; axillae

separated
;
propodeum deeply emarginate medially ; marginal vein

two to four times as long as stigmal vein, postmarginal vein usually

less than twice as long as stigmal; forewing in large part fuscous,

with or without a hyaline band; front femora distinctly thickened

toward apex; middle tarsus thickened basally and with a double row
of short, stiff spines on the ventral side of basal segments 1 to 3 ; hind

tibia either slender or strongly compressed and moderately broad,

with two apical spurs.

The male is similar to the male of Anastafus but may be distin-

guished by its somewhat longer and slenderer scape, by the short anten-

nal club, which is obliquely truncate from base to apex, by the shallow

and flat scrobal cavity, by the usually pubescent eyes, by the slightl}'

longer head as viewed from in front, and by the incomplete or less

distinctly impressed parapsidal grooves.

Genotyi^e, Eupelmvs piceus Howard.

KEY TO THE KNOWN SPECIES OF ARACHNOPHAGA ASHMEAD

1. Females 2
Males 14

2. Forewing iji large part strongly infuscated, but hyaline at base and with a
distinct crossband beyond and just touching apex of stigmal vein, this

crossband distinctly angled and connected witli hyaline basal area by a

broad medium longitudinal stripe, crossband and median stripe clothed with

whitish cilia, infuscated portion of wing with dark cilia; posterior femur

a little thicker beyond than before middle ; costal cell densely ciliated

at apex 1. albolinea Gahan
Forewing infuscated but without a definite hyaline crossband and without

a median hyaline stripe 3
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3. Apex of costal cell densely ciliated distad of point where submarginal vein

begins to curve toward anterior margin of wing; frontal ledge not carini-

form ; vertex forming an abrupt sharp angle with occiput; lateral ocellus

less than twice its own diameter in front of occipital truncation 4

Apex of costal cell bare except for a row of slender, straight hairs on ventral

surface adjacent to curve in submarginal vein ; frontal ledge cariniform

;

vertex not forming an abrupt, sharp angle with occiput but declining pos-

teriorly for a short distance before reaching occipital tmncation ; lateral

ocellus two or more times its own diameter in front of occipital trunca-

tion 8
4. Mesoscutum nearly uniformly densely punctate, dull; base of forewing behind

submarginal vein densely ciliated except for a narrow area along posterior

margin and sometimes a narrow subtriangular area adjacent to submar-
ginal vein hasad of ix:)int where vein begins to curve ; hind femur slightly

narrowed beyond middle and without a marginal flange on Its ventral
margin 5

Mesoscutum with concave posterior portion and scapulae less strongly sculp-

tured than prescutum ; base of forewing behind straight portion of sub-
marginal vein bare except on a narrow streak or area extending obliquely

distad from basal angle of wing nearly to reach densely ciliated median
portion ; hind femur broader beyond than before its middle and with a dis-

tinct, narrow flange on apical one-third of its ventral margin 6
5. Mesoscutum, axillae, and scutellum clothed with long, coarse, whitish hairs;

forewing behind and adjacent to submarginal vein with a narrow sub-
triangular area bare or nearly bare ; general color dull black

2. hirtibasis, nevv" species
Mesoscutum and axillae clothed with short, pale hairs; scutellum with numer-

ous black bristles; forewing without a bare area behind and adjacent to
submarginal vein

;
general color dark brownish testaceous varied with

black 3. longiceps (Brues)
6. Infuscated medial area of forewing with a strong yellowish or golden tint;

general color of head and thorax pale yellowish testaceous, only middle of
mesoscutum and middle of mesosternum blackish 7

Infuscated medial area of forewing blackish, without a strong yellowish or
golden tint; general color darker, mesoscutum at least mostly black-
ish 4 costalis, new si)ecies

7. Length 4.5 mm. Posterior ocellus distinctly more than its own diameter in
front of the sharp occipital margin 5. aureicorpus (Girault)

Length 2.75 mm. Posterior ocellus about its own diameter in front of occipital
margin g nocua, new species

8. Mesoscutum nearly uniformly densely punctate over its whole surface, con-
cave posterior portion and scapulae about as strongly sculptured as pre-
scutum 9

Mesoscutum with concave posterior portion perfectly smooth and polished,
or, if weakly sculptured, sculpture obviously weaker than that of pre-
scutum IQ

9. Mostly black or piceous ; anterior femur distinctly broadened beyond middle

;

scutellum nearly as broad as long; mesoscutum and scutellum conspicu-
ously hairy, hairs moderately long; posterior tibia compressed and broad;
prothorax conical but fully twice as broad as long 7. opaca, new species

Mostly testaceous, mesoscutum always brownish and abdomen always more or
less brownish apically; anterior femur only slightly broadened; scutellum
nearly twice as long as broad; mesoscutum and scutellum less conspicu-
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ously hairy, hairs very short; posterior tibia compressed but not broad;

prothorax conical and about as long as broad 8. scutata, new species

10. Head and thorax black or brownish black, more or less faintly tinged with

metallic green, sutures around base of wings, scutellum basally, axillae

dorsally, and pleura sometimes diluted with reddish 11

Head reddish testaceous; thorax variable but usually reddish testaceous,

mesoscutum sometimes more or less tinted with metallic green posteriorly

;

only one species with thorax extensively marked with dark brown or

blackish. 12

11. Marginal vein about twice as long as stigmal vein; lateral ocellus a little

more than its own diameter from eye margin; frons obviously sculptured

but weakly so; concave posterior portion of mesoscutum smooth and pol-

ished; eyes bare or very nearly so 9. picea (Howard)

Marginal vein obviously a little more than twice as long as stigmal vein;

lateral ocellus not more than its own diameter from eye margin; frons

dull, with very distinct reticulate sculpture; concave posterior portion of

mesoscutum weakly sculptured; eyes distinctly pilose

10. frontalis, new species

12. Frons above scrobicular depression perfectly smooth and polished; meso-

scutum uniformly testaceous or with only faint metallic reflections pos-

teriorly ; forewing with infuscated area clothed with pale yellowish, scale-

like hairs on anterior portion, hairs on a little less than posterior half of

its width darker 13

Frons above scrobicular depression not perfectly smooth, weakly reticulated;

concave posterior portion of mesoscutum daik with metallic green reflec-

tions, prescutum and inner faces of scapulae also usually dark metallic;

anterior half of mesopleuron usually dark brown with weak metallic reflec-

tions; forewing with infuscated portion uniformly dark except for a

narrow proximal border, which is paler__^ 11. aldrichi, new species

13. Concave posterior portion of mesoscutum nearly bare, with only a few weak

and inconspicuous hairs scattered over surface; scape reaching level of

vertex ; hypopygium extending very nearly to apex of abdomen

12. ferruginea, new species

Concave posterior portion of mesoscutum clothed with conspicuous, short,

silvery hairs ; scape not quite reaching level of front ocellus ; hypopygium

attaining approximately apical one-fourth of abdomen
13. abstrusa, new species

14. Thorax beneath at least partly yellowish testaceous ; head also usually more

or less marked with yellowish 16

Thorax not yellowish beneath ; head without yellowish markings except some-

times narrowly around mouth 15

15. Head and thorax densely and closely punctate, dull black with little or no

metallic tinge; hind femur broad, hind tibia also compressed and moder-

ately broad "J"- opaca, new species

Head and thor.ix densely punctate but punctures shallower, with a distinct

metallic tinge esi^ecially on face and frons; hind femur and tibia not so

Uvoad 9. picea (Howard)

16. Posterior ocelli about diameter of an ocellus in front of occipital trunca-

tion
1*^

Posterior ocelli about twice diameter of an ocellus in front of occipital

truncation 18

17. Basal cell of forewhig uniformly ciliated ; whole dorsum of thorax dull dark

gi-een and mesopleuron and metapleuron more or less infuscated or aene-
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ous; head largely yellowish but with vertex, broad lateral margins of

frons, occiput below Deck, and posterior margins of temijles greenish;

legs brownish 3. longiceps (Brues)

Basal cell of forewing outlined by cilia but otherwise mostly bare; dorsum

of thorax medially dull green, pronotum laterally, broad lateral margins of

mesoscutum, declivous portion of axillae, perpendicular sides of scutel-

lum, pleura, legs including coxae, and head except vertex and lateral

margins of frons orange-yellow 6. nocua, new species

18. Whole head, except narrowly around the mouth, dull black with a purplish

tinge ; dorsum of thorax mostly black with a iiurplish tinge

10. frontalis, new species

Head mostly pale orange-yellow with more or less of vertex and frons

greenish or brassy ; dorsum of thorax bronzy or metallic green medially- 19

19. Dorsum of thorax almost entirely dark bronzy ; vertex and frons brassy

8. scutata, new species

Dorsum of thorax with broad lateral margins orange yellowish, median por-

tion of mesoscutum and scutellum metallic green ; head with only a trans-

verse area on the vertex greenish 13. abstrusa, new species

1. ARACHNOPHAGA ALBOLINEA Gahan

Arachnophaga aJhoJhica Gahan, Mem. Soc. Cubana Hist. Nat., vol. 8, p. 125, 1934.

This species is easily distinguished from all other known species

of the genus by the hyaline crossband and median stripe on the fore-

wing. The types are said to have been reared from puparia of Argy-

Toyhylax alhincha Wiedemann that had parasitized the pyralid Lam-
frosema indicata Fabricius infesting lima beans in Cuba.

2. ARACHNOPHAGA HIRTIBASIS, new species

This species is very similar to longiceps (Brues) but is distinguished

immediately by the much longer and more conspicuous hairs on the

mesoscutum and by the much darker color.

Female.—Length 3.6 mm. General color black, very slightly tinged

with metallic on vertex, pleura, apex of scutellum, and dorsum of ab-

domen ; face below antennae, cheeks mesad of malar groove, posterior

orbits narrowly, antennal grooves, and scape testaceous; legs dark

brownish varied with testaceous, the anterior pair usually somewhat
lighter than the others and the posterior femora slightly tinged with

metallic ; antennal pedicel, basal two or three segments of funicle, and
the club dark brown to blackish, apical four or five funicular seg-

ments yellowish; forewing from base to beginning of curve in sub-

marginal vein hyaline, from that point to apex of stigmal vein dark

fuscous, and beyond apex of stigmal vein subfuscous; posterior wing
hyaline ; abdomen black with dorsum basally tinged with testaceous

;

ovipositor sheaths pale yellowish.

Head, viewed from in front, about as long as broad, slightly nar-

rowed below ; cheeks nearly straight ; eyes converging above, sparsely

pubescent; frons equal to about one-third the width of head; scrobe
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shallow, immargined, extending more than half the distance between

antennal fossae and front ocellus; frontal ledge very distinct but not

carinifonn; malar furrow distinct; ocellar tiiangle obtuse; ocelloc-

ular line very slightly shorter than diameter of an ocellus; posterior

ocellus a little more than its own diameter in front of the sharp pos-

terior margin of vertex; head in dorsal vieAv thin at vertex and rather

deeply concave, the vertex and occiput forming a sharp angle; whole

head with fine, strong, ruguloso-punctate sculpture and clothed with

pale hairs which are longest along the inner eye margins. Antenna

long, slightly clavate; scape subcylindrical, slightly curved and ex-

tending above level of anterior ocellus
;
pedicel nearly three times as

long as broad; ring joint quadrate; first funicular segment a little

longer than pedicel, nearly four times as long as broad; seventh

funicular segment subquadrate; club a little longer than two preced-

ing segments combined.

Thorax rather short and robust; pronotum ratlier short and

strongly sculptured; mesoscutum uniformly and unusually strongly

sculptured, only the crest of the very short carinae at the posterior

end of scapulae shining; parapsidal grooves and depression at pos-

terior middle of mesoscutum deep; scutellum and axillae also strongly

sculptured ; whole of mesoscutum, scutellum, and axillae covered with

unusually conspicuous, long, pale hairs; mesosternum and anterior

half of mesopleuron shagreened and clothed with short, pale hairs,

posterior half of mesopleuron finely striated and bare; propodeum

with shallow reticulate sculpture and hairy only at lateral margins.

Anterior femur swollen, broadest very near apex, the apical trunca-

tion rounded, less oblique than usual; calcarium of middle tibia

strong, about two-thirds as long as basitarsus; posterior femur dis-

tinctly naiTower beyond than before the middle; posterior tibia

strongly compressed, very nearly as broad as femur, its posterior

margin with a fringe of moderately long hairs. Forewing about two

and one-third times as long as broad; costal cell densely ciliated in

apical angle and weakly ciliated basad of middle, with a bare area

between; area behind straight portion of submarginal vein for the

most part strongly ciliated but witli a narrow, subtriangular area

adjacent to the vein and a rather broad strip along the posterior mar-

gin bare; discal cilia on dark medial portion of wing coarser than

those on basal and apical portions. Abdomen about as long and as

broad as thorax, strongly sculptured; ovipositor exserted about half

length of abdomen.

Type locality.—Rio de Janeiro, Brazil.

7V;>e.—U.S.N.M. No. 56648.

Remarks.—Described from four females reared from Brassolis as-

tyra Godart at Rio de Janeiro, Brazil, in 1931, by C. Camargo.
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3. ARACHNOPHAGA LONGICEPS (Brues), new combination

Anastatus longiceps Brues, Wisconsin Nat. Hist. Soc. Bull. 5, p. 108, 1907.

The female agrees very closely with the description of kirtibasis on

another page of this paper but may be distinguished at once by the

shorter and less conspicuous hirsute covering of the mesonotum, by the

uniform ciliation of the basal area of the forewing behind the sub-

marginal vein, and by the fact that the head ar^d tliorax are mostly

brownish testaceous, the abdomen mostly blackish but marked with

testaceous basally above and on the sides.

Male.—Length 2.5 mm. Vertex, frons above and laterad of scrobe,

area between antennal fossae, and posterior portion of temples and

cheeks dark green or tinted with green ; scrobal depression, face below

antennae, cheeks adjacent to malar furrow, posterior orbits narrowly,

and upper part of occiput yellowish testaceous; apices of mandibles

and the rest of mouthparts more or less fuscous ; antennal scape tes-

taceous, flagellum dark brown to blackish ; thorax above dull greenish

black with the region around base of wings more or less yellowish;

thorax beneath largely yellowish, the mesopleura, mesosternum, and

metapleura more or less aeneous; propocleum dark brown; legs

brownish testaceous with the anterior pair not quite so dark as the

posterior pair; wings hyaline, venation yellowish; abdomen brownish

black, paler at base above and beneath.

Head viewed from above strongly transverse, shallowly concave

behind, almost perpendicularly truncate behind vertex; lateral ocellus

very slightly less than its own diameter in front of the sharp

posterior margin of head and about half its own diameter from the

eye margin; postocellar line twice as long as the line from lateral

ocellus to median ocellus; anterior margin of frons not forming a

.sharp ledge; malar space equal to a little more than half the vertical

length of eye; eye distinctly pubescent; antennae inserted distinctly

below eyes ; scape distinctly though not greatly thickened beyond the

middle, attaining the level of anterior ocellus; pedicel a little more

than twice as long as broad ; ring joint broader than long; first funicu-

lar segment about as long as pedicel, and about twice as long as broad

;

last segment of funicle subquadrate ; club a little longer than two pre-

ceding funicular segments, obliquely truncate. Mesoscutum convex,

with fine, close sctdpture; parapsidal grooves complete but shallow;

scutellum a little more finely sculptured than mesoscutum; axillae

narrowly separated and sculptured dorsally about like mesoscutum;

propodeum with shallow but distinct reticulate sculpture and a deli-

cate median carina, bare medially, densely hairy at posterior lateral

angles. Anterior femur distinctly swollen; basitarsus of middle leg

not at all thickened, the calcarium moderately thick and about two-

thirds as long as basitarsus; posterior femur moderately broad, and
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about as broad before as bej'ond the middle; posterior tibia slightly

compressed, not so broad as femur. Forewing with costal cell ciliated

throughout its whole length, the hairs in apical angle longer and more
numerous than in rest of cell; area behind submarginal vein nearly

uniformly ciliated except along the posterior margin; surface of wing
distad of point where submarginal vein begins to curve toward margin
uniformly ciliated ; marginal vein about twice as long as postmarginal

and a little over twice as long as stigmal. Abdomen nearly as long as

thorn X but narrower, parallel-sided, smooth at base above and weakly
sculptured elsewhere, with a very short, ringlike, and smooth petiole.

Originally described by Brues from a single female taken at

Brownsville, Tex., and deposited in the Brooklyn Museum but now
in the United Spates National Museum collection. Besides the type

the national collection now possesses 30 females and 7 males reared at

Brownsville, November 21, 1938, by O. D. Deputy, from a chrysalis of

Papilio sp.

4. ARACHNOPHAGA COSTALIS, new species

Agrees very closely with the description of nociia and may prove

to be only a host variant of that species. It apparently clijffers from
that species only by being much larger, by having the black bristles

on tlie scutellum somewhat more numerous, by having four instead

of three short, stiff spines on the outer apical margin of the middle

tibia, by having the antenna proportionally somewhat longer, by
having a distinctly more conspicuous though narrow flange on the

apical one-third of the ventral margin of the posterior femur, and by
being more extensively marked with black or dark brown.

Female.—Length 4.4 mm. Color varying to some extent but mostly

brownish black with some metallic reflections. Holotype brownish
black; face below antennae, mandibles except their apices, palpi, occi-

put, and temples testaceous; a median stripe on frons starting at

median ocellus and embracing the whole scrobicular cavity and a

narrow longitudinal stripe along upper part of each inner orbit dark
reddish testaceous with brassy tints in some lights; vertex and frons,

except as indicated, blackish with some metallic greenish reflections;

cheeks and lower part of temples brownish testaceous. Antennal
scape testaceous, flagellum black. Pronotum yellowish testaceous;

mesoscutum brownish black with its anterior lateral angles dark
testaceous; scutellum dark brownish, slightly paler toward base;

propodcum brownish with weak metallic reflections; pleura testaceous

mixed with brownish ; mesosternum with a broad black longitudinal

stripe down the middle. Anterior legs entirely testaceous; middle
and posterior legs also testaceous but tinged with brownish, the pos-

terior tibiae especially dark. Forewing hyaline from base to begin-
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ning of curve in siibmarginal vein, dark fuscous from that point to

apex of stigmal vein, and subfuscous from there to apex. Abdomen
mostly dark brown with apex of first tergite, all of second, and most
of third paler on dorsum.

Malar groove distinct; malar space equal to about one-third length

of eye; ocellocular line a little shorter than the diameter of an
ocellus; posterior ocellus ubout one and one-half times its own
diameter in front of occipital margin; antennae long, weakly clavate;

scape very nearly reaching anterior ocellus; pedicel two and one-half

times as long as broad at apex; ring joint very nearly as long as

broad; fourth segment of anterna about three times as long as broad;

following segments successively a little shorter, the tenth approxi-

mately one-third longer than broad ; club somewhat longer than two
preceding segments combined, obliquely truncate. Mesonotal scapulae

and medio-posterior portion of mesoscutum with sculpture only

slightly less distinct than that of prescutum ; scutellum with approxi-

mately 50 black bristles of varying lengths; propodeum behind the

spiracles obviously but weakly reticulated, spiracles elliptical and
large.

Forewing nearly three and a half times as long as broad, marginal
vein nearly four times as long as stigmal

;
postmarginal vein about a

half longer than stigmal ; costal cell finely ciliated on approximately
the basal half, entirely bare medially, its apex beyond the point where
submarginal vein starts to curve toward anterior margin of wing
densely ciliated; area behind submarginal vein basad of curve in

vein bare except for a moderately broad streak of rather coarse cilia

running obliquel}^ distocaudad from the basal angle of wing, this

streak broadest basally, tapering distad, and terminating before

reaching the heavily ciliated discal area of wing; surface of wing
distad of curve in submarignal closely ciliated.

Middle tibia with four or five short, blunt spines on outer apical

margin
;
posterior femur a little broader beyond than before the mid-

dle, with a very distinct though narrow flange on a little more than
one-third its ventral margin apically; posterior tibia strongly com-
pressed, about as broad as femur.

Abdomen as long as head and thorax combined, a little narrower
than thorax; ovipositor sheaths exserted about one-third length of

abdomen.

Two paratypes from Maryland agree in nearly every particular

with the holotype except that one of these is slightly darker in color,

the posterior legs being almost entirely brownish black.

Male.—Unknown.
Type locality.—Moorestown, N. J.

Type.—\J. S. N. M. No. 56649.

546424—43 2
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Remarl'fi. — Described from three females. The holotype >Yas

reared in 1931 at the Oriental Fruit Moth Laboratory, Moorestown,

N. J., from the cocoon of a Macrocentrvs infesting Gmpholitha

moUsta (Busck) and recorded as specimen No. 564. A second female,

reared at the same laboratory in 1933 as specimen 1504, apparently

emerged from a pupa of G. molesta taken at Berlin, ]\Id. One female

was reared by H. S. McConnell, of the iMaryland Agricultu.ral Ex-

periment Station, from a cocoon of Mdcrocentrus infesting G. molesta

taken at Salisbury, Md., in 1929.

5. ARACHNOPHAGA AUREICORPUS (Girault)

Anastatus aureicorpus GlRAtrLT, Ann. Ent Soc. Amer., vol. 9, p. 299, 191G.

In color this species is almost exactly like nocua and can be dis-

tinguished only by its much larger size, by the more numerous bristles

on tlie scutellum (approximately 50) , and by the fact that the posterior

ocelli are placed distinctly more than the diameter of an ocellus in

front of the sharp angle formed by vertex with occiput. Also ex-

tremely similar to costalis, from which it differs mainly in that the

heavily infuscated medial area of forewing is yellowish (golden in

some lights) instead of blackish; the head, thorax, abdomen, and

legs are mostly pale yellow with only the prescutum, concave posterior

portion of mesoscutum, middle of mesosternum, and to some extent

the vertex and frons blackish with slight metallic reflections. In the

type the scutellum is entirely yellow, but in two specimens from South

Carolina it is weakly tinged with metallic apically.

Described by Girault from one female specimen reared by Carl

Hartman, at Austin, Tex., from what Girault said appeared to be a

syrphid puparium. The alleged puparium, however, is a lepidopter-

ous pupa and, according to Carl Heinrich, is that of some species of

Lycaenidae. Besides the type, the national collection contains two

females from Greer, S. C, taken September 18, 1930, by J. O. Rowell.

6. ARACHNOPHAGA NOCUA, new species

Female.—Length 2.75 mm. Color yellowish testaceous, only the

ocellar triangle, medioposterior depressed portion of mesoscutum, and

middle of mesostermnn dark brownish or blackish ; antennal flagellum

and scape brownish testaceous, and club blackish; forewing hyaline

from base to beginning of curve in submarginal vein, strongly fuscous

from there to apex of stigmal vein, and subhyaline at apex with an

irregular transverse band just distad of stigmal vein slightly paler,

the coloration of different areas due to differently colored cilia, those

on infuscated median portion giving to that area a distinctly yellow-

ish tinge in some lights while on the obscure, transverse, pale band
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the cilia are whitish; posterior wing hyaline; legs uniformly yel-

lowish testaceous; ovipositor yellow.

Head, viewed from in front, as long as broad, rounded above, nar-

rower below; cheeks slightly rounded, nearly straight; eyes rather

large, slighth' converging toward vertex, s^^arsely pilose ; frons equal

in width to a little more than one-third wndth of head; scrobe shallow,

immargined, extending approximately half the distance between an-

tennal fossae and anterior ocellus; ventral margin of frons lateracl

of antenna! fossa more or less abruptly truncate and forming an

oblique ridge extending from ventral margin of eye to base of antenna

;

malar groove complete but very fine and obscured by sculpture ; ocelli

in an obtuse triangle; ocellocular line equal to diameter of a lateral

ocellus; entire head Avith nearly uniform, fine, shallow, reticulate-

punctate sculptui-e; lateral margins of frons clothed with long whitish

hairs ; vertex and middle of frons with much shorter and sparser hairs

;

head, in dorsal view, thin anteroposteriorly ; occiput slightly concave

and forming with vertex a sharply abrupt angle. Antenna slender,

weakly clavate: scape not quite attaining front ocellus, cylindrical;

pedicel about two and one-half times as long as broad ; ring joint twice

as broad as long; first funicular segment a little shorter than pedicel,

fully twice as long as thick; second nnd third segments each about

equal in length to first; following funicular segments successively de-

creasing in length, the seventh subquadrate; club obliquely truncate,

nearlj'^ as long as the three preceding funicular segments.

Thoi-ax, when in natural position, approximately twice as long as

broad; prothorax conical, short; mesoscutum a little longer than

broad; parapsidal grooves deep and broad; prescutum with fine, shal-

low, reticulate-punctate sculpture ; scapulae and the depressed medio-

posterior portion of mesoscutum very weakly sculptured; whole

mesoscutum sparsely clothed with very short, inconspicuous hairs;

scutellum finely sculptured, opaque, with about 30 black bristles of

varying lengths scattered over the disk; axillae sculptured like scutel-

lum, each with several short black bristles; propodeum deeply emargi-

nate, almost reduced to a transverse line medially, the lateral lobes

jiractically smooth; propodeal spiracles conspicuous and nearly

circular.

Forewing vei-y nearly thrice as long as broad; marginal vein about

three times as long as stigmal vein
;
postmarginal vein a little longer

than stigmal: costal cell in lai"ge })art bare but with some weak cilia

on the basal one-third and with api'^al area in front of the curved

portion of submarginal vein densely clothed with coarse blackish

cilia ; area behind the straight ])ortion of submarginal vein mostly

bare but with a few irregularly placed cilia in the proximal angle and

extending in a narrow streak a short distance distad near the posterior
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margin of wing; whole surface of wing distacl of the upward curve in

submarghial vein densely ciliated; marginal cilia very short.

Anterior femur distinctly swollen, broadest between middle and

apex ; anterior tibia moderately stout and shorter than femur ; middle

tibia with three short, blunt spines on outer apical margin, the calcar-

ium a little shorter than basitarsus; basitarsus and two following tar-

sal segments of middle legs each with a double row of stiff spines

beneath; posterior coxa densely clothed with short white pile; pos-

terior femur moderately broad, a little broader beyond than before

the middle, and with its apical one-third weakly margined beneath

by a very narrow flange: hind tibia strongly compressed, not quite so

broad as femur, its posterior margin sharp; basal segment of pos-

terior tarsus about as long as two following segments combined.

Abdomen as long as thorax and slightly narrower, weekly sculp-

tured, its apex rounded; ovipositor sheaths exsertcd about one-third

the length of abdomen.

Male.—Length 2.1 mm. Color in large part testaceous, the vertex,

broad stripe along inner orbits, mesoscutum except broad lateral

margins, entire scutellum, and dorsal angles of axillae dark metallic

green or aeneous; frons medially, cheeks, most of propodeum, and

mesosternum more or less tinged with metallic or brassy ; dorsum of

abdomen, except at base and apex, dark brown; antennal flagellum

blackish; legs concolorous with sides of thorax, only the hind legs(

sometimes a little brownish ; wings hyaline. Pubescence pale, short,

and moderately dense, on dorsum of thorax, longer on inner orbits

and propodeum.

Head strongly transverse, broadly but not deeply concave beliind,

almost perpendicularly truncate behind vertex ; lateral ocellus a little

less than its diameter in front of sharp posterior margin of head and

about equally distant from the eye margin; ocellar triangle obtuse,

the postocellar line about twice as long as line from lateral ocellus to

front ocellus ; anterior margin of frons not forming a sharp ledge at

its junction with malar space but with a trace of this ledge; malar

space equal to about half the vertical length of eye ; eye weakly pubes-

cent; antenna inserted below a line connecting lower extremities of

eyes; scape cylindrical, not quite attaining level of front ocellus;

pedicel about twice as long as broad; ring joint transverse; first funic-

ular segment about as long as pedicel; last funicular segment sub-

quadrate ; club a little longer than two preceding segments combined,

obliquely truncate. Mesoscutum convex, with fine reticulate-punctate

sculpture above, more weakly reticulated laterally
;
parapsidal grooves

traceable but not deeply impressed ; scutellum convex, with very fine

reticulate-punctate sculpture giving an almost granular appearance;

axillae narrowly separated, the dorsal portion with sculpture like that
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on middle of mesoscutiim, the declivous portion nearly smooth
;
pro-

podeum faintly reticulated, shining, with a delicate median carina and

with the extreme lateral margin covered with silvery-white hairs. An-

terior femur distinctly but not greatly thickened ; basitarsus of middle

leg only slightly thickened, the calcarium about three-fourths as long

as basitarsus and moderately stout
;
posterior femur broad, not more

slender beyond than before the middle
;
posterior tibia strongly com-

pressed, a little narrower than the femur and tapering from near

middle toward base; two calcaria very distinct. Forewing with the

costal cell mostly ciliated; area behind submarginal vein with some

rather coarse cilia marking the obsolete basal and median veins and

a few similar hairs irregularly placed within the median cell; beyond

point where submarginal vein begins to curve toward wing margin

nearly uniformly ciliated ; marginal vein a little more than twice as

long as stigmal, postmarginal approximately three-fourths length of

marginal. Abdomen about as long as thorax but much narrower ; first

tergite smooth, the following tergites weakly reticulated.

Type locaUty,—Brownsville, Tex.

r?/^6.—U.S.N.M. No. 56650.

Reinarhs.—Described from 1 female (holotype) and 19 males reared

by T. C. Barber, in May 1933, as secondary parasites of Estigmene

acraea Drur}^, the actual host in this case probably having been

Apanteles sp.

7. ARACHNOPHAGA OPACA, new species

Similar in most respects to picea but distinguishable at once by the

more strongly and more uniformly sculptured mesoscutum.

Female.—Length 3 mm. General color dull black; pronotum later-

ally and head behind the eyes usually tinted with metallic green
;
pro-

podeum smooth with strong metallic reflections
;
pleura, legs, and base

of abdomen brownish black; scape yellowish testaceous, flagellum

brownish black ; forewing hyaline at base, fuscous behind the marginal

vein, and subhyaline apically; hind wing hyaline; ovipositor sheaths

yellowish.

Head viewed from in front about as broad as high; cheek nearly

straight; malar space equal to about two-thirds the length of eye;

eyes sparsely pilose, converging above, the frons equal in width

to about two-fifths the width of head ; scrobal depression broad, shal-

low, and poorly delimited ; frontal ledge forming a sharp carina from
lower extremity of eye to antennal fossa; ocelli in an obtuse trian-

gle; ocellocular line equal to very slightly more than the diameter

of an ocellus; head in dorsal view thin anteroposteriorly ; occiput

concave; angle formed by occiput and vertex rounded, not sharp;

whole head with unusually strong and nearly uniform sculpture and
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clothed with long whitish hairs which are particularly conspicuous on

the frons and behind the eyes. Antenna weakly clavate ; scape reach-

ing level of anterior ocellus, cylindrical, and slightly curved; pedicel

two and one-half to three times as long as thick; ring joint a little

longer than broad ; first funicular segment about as long and as broad

as pedicel, following segments gradually decreasing in length and in-

creasing in thickness, the seventh funicular segment a little broader

than long ; club about as long as three preceding segments combined,

not thicker than last funicular segment, obliquely truncate at apex.

Prothorax short, conical, strongly sculptured; mesoscutum longer

than broad, uniformly and strongly sculptured, and rather densely

clothed with moderately long whitish hairs; concave medio-posterior

portion of mesoscutum as strongly sculptured as prescutum; parap-

sidal grooves deeply impressed; scutellum a little longer than broad,

nearly circular, strongly sculptured, and more sparsely clothed with

longer hairs; axillae sculptured like scutellum; propodeum deeply

triangularly emarginate medially, its surface smooth, polished, and

bare except for a dense row of white hairs along the lateral margin

;

metanotuni with a rounded flangelike elevation medially just behind

apex of scutellum ; mesosternum and mesopleuron strongly sculptured,

clothed with short, whitish hairs except that the posterior half of

mesopleuron is bare.

Forewing a little more than two and one-half times as long as

broad; marginal vein not over twice as long as stigmal vein; post-

marginal vein a little longer than stigmal; costal cell mostly bare,

but with some weak discal cilia basally and with abov.t 8 to 10 rather

long hairs arranged in an irregular row on the under surface of wing

near the apex of cell and adjacent to the curved portion of submar-

ginal veins ; area of wing behind straight portion of submarginal vein

bare except for a few very weak cilia in the basal angle; rest of wing

surface densely ciliated ; marginal cilia very short.

Anterior femur broad, broadest between middle and apex ; anterior

tibia slightly thickened and about equal to femur in length; middle

tibia with four short, blunt spines on its apical margin; calcarium

of middle tibia about two-thirds as long as basitarsus; hind femur

somewhat broader basad than distad of its middle and without a

carinate ventral margin; hind tibia compressed, about as broad as

femur, its posterior margin sharp and with a fringe of rather coarse,

pale hairs.

Abdomen ovate, about as long and as broad as thorax, strongly

sculptured and hairy except first and second segments, which are

dorsally bare and practically smooth; liypopygium extending to ap-

proximately the apical third of abdomen; ovipositor exserted ap-

proximately one-fourth the length of abdomen.
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Male.—Length 1.9 mm. Dull black ; scape and moutli parts testa-

ceous; pedicel and flagellum brownish black; legs brownish black, the

apices of tibiae very narrowly and basal three joints of middle and
hind tarsi pale yellowish; propodeum with metallic greenish reflec-

tions; wings hyaline; abdomen more or less brownish black. Pubes-
cence pale, shorter and less conspicuous than in female.

Head strongly transverse, broadly concave behind, the angle formed
by vertex and occiput slightly rounded; lateral ocellus nearly or quite

twice its own diameter in front of occipital margin and about its own
diameter from eye margin; ocellar triangle strongly obtuse; anterior

margin of frons slightly angulated but not forming a sharp carina

from antennal fossa to lower margin of eye; malar space ec^ual to

more than half the vertical length of eye; eye pubescent; antennal

scape obviously somewhat swollen, thickest beyond the middle; pedicel

about twice as long as thick; ring joint broader than long; first funic-

ular segment a little shorter than pedicel, seventh about as broad as

long; club apparently solid, obliquely truncate, not thicker than last

funicular segment, and nearly equal in length to three preceding seg-

ments. Entire head densely sculptured and with short pubescence.

Mesoscutum convex, densely punctate, dull, clothed with short pubes-
cence; parapsidal grooves barely indicated; scutellum convex, sculp-

tured like mesoscutum; axillae with same sculpture as mesoscutum;
propodeum practically smooth, without definite folds or carinae, bare
except at lateral margins; spiracles round and rather large. Anterior
fennir rather broad, tibia slightly thickened; middle tibial spur mod-
erately stout and about two-thirds as long as basitarsus; posterior

femur compressed and about three times as long as broad, evenly ellip-

tical in outline; posterior tibia also compressed but only about half

as broad as femur. Forewing with marginal vein about one and one-

half times as long ^is stigmal vein and usually somewhat shorter than

postmarginal vein. Abdomen about as long as thorax but narrower,

rather weakly reticulately sculptured.

Type localliy.—Pedro iMiguel, Canal Zone, Panama.
Type.—V. S. N. M. No. 56651.

Remarks.—Described from 30 females (1 holotype) and 14 males

(1 allotype) reared from egg masses of an unidentified spider collected

by H. Dietz and sent in for identification by James Zetek.

8. ARACHNOPHAGA SCUTATA, new species

Similar to opaca in sculpture but easily distinguished from that

species by color as well as by other characters. Resembling ferni-

ginea in color but differing markedly in sculpture.

Female.—^Length 3 mm. General color testaceous; mesoscutum
brownish and abdomen mostly dark brown; propodeum shining; scape
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testaceous, flagellum blackish ; legs concolorons ^vith thorax ; forewing

hyaline at base and apex, distinctly infuscated behind marginal vein;

hind wing hyaline ; abdomen testaceous at base, dark brown to black-

ish on apical half or more; ovipositor sheaths testaceous.

Head viewed from in front as long as broad ; cheek nearly straight

in profile; malar furrow distinct, malar space equal to more than half

vertical length of eye ; eyes inconspicuously pilose, converging above

;

frons constituting a little more than one-third the total width of head;

scrobes shallow, poorly delimited; frontal ledge sharply cariniform;

ocellar triangle obtuse; ocellocular line about equal to diameter of

lateral ocellus; head in dorsal view transverse; occiput slightly con-

cave; vertex not abruptly truncate behind, forming with occiput a

slightly rounded angle; lateral ocellus placed fully three times its

own diameter in front of occipital margin; whole head strongly re-

ticulate punctate; pubescence of head pale and rather short except on

lower part of frons along eye margins, where the hairs are longer;

antenna long, slightly clavate; scape cylindrical, slightly curved,

reaching to front ocellus; pedicel about two and one-half times as

long as broad; ring joint very slightly longer than broad; first funicu-

lar segment equal to pedicel, seventh funicular segment very slightly

longer than broad; club obscurely 3-segmented, obliquely truncate,

very slightly thicker than last segment of funicle and not quite equal

in length to three preceding funicular segments combined.

Pronotum conical, about as long as broad, strongly sculptured;

mesoscutum about a half longer than broad, finely and almost uniform-

ly punctate, dull, deeply concave behind the prescutum, the concave

portion sculptured about like the rest; parapsidal grooves deep; pre-

scutum a little longer than the concave area behind it; scapulae sharp-

ly cariniform for a short distance posteriorly ; scutellum very nearly

twice as long as broad, finely reticulate punctate, dull, with many

short, brownish hairs scattered over its surface; axillae sculptured

like scutellum; mesopleuron finely reticulated and clothed with whit-

ish pubescence anteriorly, approximately the posterior half finely

longitudinally striated and bare; propodeum deeply emarginate

medially; metanotum with a subtriangular, translucent, flangelike

elevation medially adjacent to apex of scutellum.

Forewing nearly or quite three times as long as broad ; marginal vein

fully twice as long as stigmal vein; postmarginal longer than stigmal;

costal cell mostly bare but with some weak cilia basally and with a row

of about 7 or 8 moderately long, straight hairs on the under surface

of wing near the apex of cell adjacent to the curve in submarginal

vein; area behind the straight portion of submarginal vein mostly

ciliated but with the cilia sparse distad of middle; infuscated middle

portion of wing clothed with short, flattened, scalelike hairs; area

distad of stigmal vein with normal cilia.
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Anterior femur only slightly swollen ; middle tibia with four short,

stiff spines on its apical margin ; calcariiim of middle tibiae two-thirds
as long as basitarsiis

;
posterior femur and tibia both slender, only very

slightly compressed, the femur slightly narrower beyond than before
the middle.

Abdom.en about as long and as broad as thorax, ovate, rounded at
apex, distinctly sculptured, and clothed with short, pale hairs except
the first and second segments dorsally, wdiich are apparently smooth
and bare ; hypopygium extending about to middle of abdomen ; oviposi-
tor exserted one-third to one-half the length of abdomen.
Male.—Length 2.2 mm. Head mostly testaceous, the vertex dull

blackish with a slight greenish tinge, and the frons tinted with cop-
pery; scape testaceous, flagellum brownish black. Dorsum of thorax
mostly dull greenish black, the scapulae anteriorly and laterally,

sclerites adjacent to bases of wings, and whole underside of thorax
testaceous, the mesosternum and mesopleura with mixed brownish and
metallic tints; propodeum with strong metallic green and coppery re-

flections; legs including all coxae testaceous, more or less mixed with
brownish and with some metallic reflections on middle and hind
coxae. Wings hyaline. Abdomen mostly dark with metallic re-

flections, basally more or less testaceous.

Agreeing structurally with the description of the male of opam
except in the following particulars: Scape a little less obviously
thickened; pedicel no longer than first funicular segment; propodeum
with shallow reticulate sculpture, shining; propodeal spiracles dis-

tinct but not large ; femur of anterior legs very slightly enlarged, tibia

scarcely at all thickened; middle tibial spur fully three-fourths as
long as basitarsus and moderately stout

;
posterior femur about five

times as long as broad
;
posterior tibia weakly compressed and about

two-thirds as broad as femur. Marginal vein of forewing twice the
length of stigmal vein and as long as postmarginal. Abdomen a
little shorter and narrower than thorax.

T-i/pe localifi/.—Urhsina., 111.

Type.—U.S^-NM. No. 56652.

Rem-arks.—Described from 7 females (1 holotype) and 6 males
(1 allotype) reared from the egg sac of an unidentified spider, Feb-
ruary 19, 1922, by A. O. Weese.

9. ARACHNOPHAGA PICEA (Howard)

Eupelmus piceus Howard, Proc. Ent. Soc. Washington, vol. 2, p. 296. 1892.
Arachnophaga picea Ashmead, Proc. Ent. Soc. Washington, vol. 4, p. 18, 1896.

Female.—Length. 2-2.75 mm. General color brownish black; scape,
mandibles, clypeal area, and thoracic sutures around bases of wings
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more or less testaceous; legs brownish testaceous to dark brown or

nearly black; forewing with a dark fuscous cloud behind marginal

vein and enibr;icing its whole wicUli, hyaline basaily, and subhyaline

:apically beyond apex of stigmal vein ; abdomen blackish.

Head with cheeks rounded; frons about two-fifths as broad at its

narrowest ])oint as the greatest v.idth of head; malar space equal to

more than half the height of eye and with numerous coarse bristles

studding its surface; ocelli in a low triangle; ocellocular line a little

longer than the diameter of an ocellus; frons shining, more weakly

sculptured than the rest of head. Scape not quite reaching level of

front ocellus; ring joint subquadratc. Prescutum extending dis-

tinctly beyond middle of mesoscutum; concave posterior portion of

mesoscutum perfectly smooth, polished, and very nearly bare; pro-

podeum smooth and entirely bare, the elevated flange at middle of

metanotum distinct. Anterior femur broadest beyond middle, with

some weak bristles on the obliquely truncated apical margin
;
posterior

femur not thickened, a little broader before than beyond the middle,

and with a very delicate carina on approximately the apical half of

its ventral margin.

Forewing about two and one-half times as long as broad ; marginal

vein about twice as long as stigmal vein and one-third longer than

postmarginal; costal cell mostly bare but with a few cilia basaily and

;a single short row of about six hairs on the under surface near where

submarginal vein begins to curve toward margin of wing ; area behind

submarginal vein basad of beginning of curve entirely bare; clouded

portion of wing densely clothed with short, flattened, scalelike hairs,

the remainder of wing densely covered with normal cilia.

Abdomen about as long and as broad as thorax; basal two segments

dorsally shining and nearly smooth, remainder of abdomen with

distinct sculpture and less shining; hypopygium reaching a point

approximately one-third the length of abdomen before its apex; ovi-

positor sheaths exserted about one-third the length of abdomen.

Male.—luength 1.8-2.25 mm. Black, more or less distinctly tinged

with metallic green or bronze; face and pleura sometimes brownish;

legs concolorous with sides of thorax, tinted with metallic; anterior

tarsi dark; intermediate and posterior tarsi white with two apical

segments brownish; wings hyaline, venation brownish; abdomen

uniformly black with slight metallic tints.

Lateral ocellus about its own diameter from eye margin ; malar

space equal to more than half the eye height; scape slightly thickened

be,yond middle and not reaching front ocellus; pedicel about twice

:as long as broad; ring joint broader than long; first funicular segment

iipproximatoly as long as pedicel but distinctly thicker, about one and

a half tinjes as long as thick; last funicular segment subquadrate;
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club nearly equal to three preceding segments together. Whole head

with distinct sculpture, which is slightly shallower on frons than

elsewhere; propodeum smooth and bare except for a few moderately

long hairs laterad of spiracle. Marginal vein not more tlian twice

as long as stigmal vein and no longer than postmarginal vein; base

of forewing a little more sparsely ciliated than outer portion, with

a bare area along the posterior margin.

Other characters in both sexes as described for fronfalu-, new

species.

Redescribed from the types and many specimens of both sexes

reared from spider egg sacs collected at Los Angeles, Santa Ana,

Riverside, and Orange, Calif., and at Tempe, Ariz.

10. ARACHNOPHAGA FRONTALIS, new species

Very similar to picea (Howard) but may be distinguished by the

characters given in the key.

Female.—Length 4.4 mm. Color mostly blackish; oral region, pre-

pectus, tegidae, sutures about base of wings, scutellum, and legs red-

dish testaceous to dark brown ; mesopleuron dark reddish varying to

brownish black; palpi black; antennal scape pale testaceous, flagellum

black; abdomen mostly black but mixed with some reddish basally;

ovipositor sheaths uniformly yellowish testaceous; base of forewing

including entire costal cell hyaline, except for a slight fuscous stain

in basal angle; wing medially with a dark-fuscous band embracing its

whole width from a little proximad of base of marginal vein to apex

of stigmal vein, the apical portion of wing subfuscous ; hind wing en-

tirely hyaline.

Head, viewed from in front, as long as broad, narrower below than

above; cheeks nearly straight; eyes converging dorsally; frons equal

in width to approximately one-third the greatest width of head;

.scrobes very shallow, poorly defined; frontal ledge extending from

antennal fossa to lower eye margin sharply cariniform; malar space

equal to a little less than half the length of eye ; malar furrow delicate

but complete; ocelli in an obtuse triangle; ocellocular line equal to

very nearly the diameter of an ocellus ; head, in dorsal view, thin an-

teroposteriorly ; vertex not abrupty truncate behind, forming with

occiput a slightly rounded angle; whole head strongly reticulate-

punctate: frons dull, clothed with pale hairs, which are somewhat
longer along the lateral margins than on median portion; cheeks with

numerous rather coarse blackish hairs. Antenna long; scape cylin-

drical, slightly curved, reaching to level of front ocellus; pedicel

about two and a half times as long as broad; ring joint longer than

broad; first funicular segment about equal to pedicel, following seg-

ments successively a little shorter, the seventh funicular segment sub-
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quadrate ; club very slightly thicker than funicle, obliquely truncate at

apex, and slightly longer than two preceding segments combined.

Mesoscutum much longer than broad, deeply concave posteriorly;

parapsidal grooves deep; prescutum extending a little beyond middle

of mesoscutum, very finely sculptured, opaque; scapulae anteriorly

sculptured like prescutum, posteriorly a little less strongly sculptured

and compressed into sharp cariniform ridges for about one-third their

length; concave posterior portion of mesoscutum somewhat shining

but with distinct shallow sculpture and with pubescence similar to

that on rest of mesoscutum; scutellum sculptured about like prescu-

tum, with numerous erect black bristles evenly distributed over its

surface; axillae sculptured like scutellum; propodeum very faintly

reticulated, shining and bare except for a row of hairs along the lateral

and posterior margins, the elevated flange at middle of metanotum
distinct; mesopleuron finely reticulated anteriorly, its posterior half

very finely longitudinally striated.

Forewing a little less than three times as long: as broad ; marginal

vein slightly more than twice as long as stigmal vein
;
postmarginal

longer than stigmal; costal cell with weak ciliation basally, a little

more than apical half entirely bare except for a conspicuous and more
or less double row of long, straight hairs on under surface near the

point where submarginal vein begins to curve; area behind submar-
ginal vein and basad of beginning of curve in that vein bare except

for a few weak cilia in basal angle; whole width of wing between
beginning of upward curve in submarginal vein and apex of stigmal

vein densely clothed with flattened, scalelike cilia ; beyond apex of

stigmal vein about as densely ciliated as behind marginal vein, hairs

slender, not scalelike ; hind wing more weakly ciliated than forewing.

Anterior femur broad, obliquely truncate apically, with about four

moderately strong, black bristles on the oblique part of margin; mid-

dle tibia with five short, blunt, spines on outer apical margin; pos-

terior femur narrower beyond than before the middle, without a
marginal flange

;
posterior tibia compressed but not especially broad,

its margin with a fringe of short, pale hairs.

Abdomen about as long and as broad as thorax, distinctly sculp-

tured all over but with the first, second, and third tergites dorsally

more shining than rest of abdomen ; ovipositor sheaths exserted one-

fourth to one-third the length of abdomen.

Male.—Length 2.5 mm. Head black with a sliglit purplish tinge

on vertex, the clypeal region yellowish; scape yellow; flagellum black;

apices of mandibles brownish ; thorax above mostly black with a slight

purplish tinge, the lateral margins of mesoscutum and perpendicular

sides of axillae and scutellum pale orange yellow; pleura yellow

mixed with fuscous on mesopleura and metapleura ; mesosternum
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blackish; anterior legs including their coxae yellow; middle legs

brownish yellow; posterior legs dark brownish with aeneous reflec-

tions, the apices of their coxae yellowish; wings hyaline; abdomen
black with the short petiole and base of following tergite yellow.

Structurally similar to longiceps but with head not perpendicularly

truncate behind ; lateral ocellus about twice its own diameter in front

of occipital margin and not more than half its diameter from eye mar-
gin

;
distance between lateral ocelli a little less than twice the distance

from lateral ocellus to anterior ocellus; malar space equal to about

half the height of eye; scape subcylindrical, not thickened, and not

quite attaining level of front ocellus; pedicel more than twice as long

as thick; ring joint short; first funicular segment a little shorter than

pedicel, last segment about as broad as long; club about as long as

two preceding segments. Whole head with nearly uniform, close,

fine, and shallow punctate sculpture.

Pronotmn short, conical; mesoscutum a little broader than long,

narrowing and rounded anteriorly; parapsidal grooves traceable but

very shallow ; axillae narrowly separated ; scutellum moderately con-

vex, a little shorter than mesoscutum, rounded at apex
;
propodeum less

than half as long as scutellum, without carinae or grooves, bare medi-

ally but densely hairy laterad of spiracles. Dorsum of thorax sculp-

tured like head, and clothed with short pubescence
;
pleura more weakly

sculptured and more shining. Marginal vein of forewing a little more
than twice as long as stigmal vein and a little longer than postmar-

ginal; base of wing nearly uniformly ciliated but more sparsely so

than remainder of surface. Anterior femur slightly enlarged, straight

above, nearly evenly rounded beneath ; hind femur moderately broad,

straight beneath, evenly rounded above ; hind tibia compressed, not so

broad as femur. Abdomen nearly as long as thorax, and a little nar-

rower, elongate-elliptical in outline, and very v.eakly reticulated.

Type locality.—Beverly, N. J.

Type.—\5. S. N. M. No. 56653.

Reinarhs.—Described from 32 females and 1 male. Twenty-four

of these specimens were received from the Oriental Fruit Moth Lab-

oratory, at Moorestown, N. J., and of this number 20 are labeled as

having been reared from Grapholitha molesta (Busck). It is evident,

however, that at least 8 of these were not primary parasites of the

fruit moth, since cocoons of Macrocentrus from which they had
obviously emerged were pinned with the specimens. It is possible

that in some instances the species was actually a primary parasite

of Grapholith-a. Localities represented in the Oriental Fruit Moth
material were Beverly, Masonville, Moorestown, Parry, Evesboro, and

Burlington, N. J. The 4 other specimens received from the Moores-

town Laboratory bear the following data : 1 from Farmington, Conn.,
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reared in 1933 from Maci^ocentnis sp. ; 1 from ISIoorestown, N. J.,

reared January 2, 1932, from the egg cluster of an unidentifiod spider

;

1 from Staunton, Va., reared in 1932 from a chrysopid cocoon; and

1 from Broadway, Va., reared August 17, 1932, from an unidentified

ichneumonid cocoon. Other paratypes inckide 1 from Greer, S. C,

collected September 20, 1930, by J. O. Rowell ; 1 from Clemson, S. C,

taken August 29, 1932, by W. C. Nettles ; 2 females from Tucson, Ariz.,

reared from the creosote bagworm, Thyndopteryx meadii (Edwards),

by R. H. Crandall, January 12, 1939 ; and 4 females and a single male

(allotype) said to have been reared from Anarsia UneateUa Zeller, at

Brigham, Utah, August 25, 1942, by C. J. Sorenson.

11. ARACHNOPHAGA ALDRICHI, new species

Female.—Length 3,1 mm. Agrees with ahstrusa except in the fol-

loAving particulars: Frons above scrobicular depression faintly re-

ticulated, not perfectly smooth and polished; flugellum black, scape

testaceous; pronotum dorsally, concave posterior portion of mesoscu-

tum, inner faces of scapulae, usually the greater part of prescutum,

dorsal portion of axillae, more or less of scutellum apically, mesopleu-

ron anteriorly, mesosternum, propodeum, and metapleuron dark

brownish with some metallic greenish reflections; legs varying from

mostly dark testaceous to dark brown, the intermediate tarsus pale,

except at apex, and the posterior tarsus more or less pale with the basal

and apical segments dark; forewing strongly infuscated acrt)ss middle,

the infuscated area dark with a narrow band of paler cilia along its

proximal border
;
posterior wing hyaline ; abdomen black with a broad

base more or less brownish testaceous; ovipositor exserted half the

length of abdomen and testaceous. Readily distinguished from ficea

by the longer marginal vein, which is more than three times as long

as stigmal and by the markedly lighter color, especially of the head.

Distinguished from frontalis by the less strongly sculptured frons, by

the longer ovipositor, by the bare eyes, and by the more extensive teS'

taceous coloration.

Male unknown.

Type locality.—Chesapeake Beach, Md.
Type.—V.^.^M. No. 5G654.

Remarks.—The species is named in honor of the late Dr. J. M. Aid-

rich, who collected the holotype on June 2, 1933, at Chesapeake Beach,

Md. Six paratypes, some of which are now imperfect specimens, were

collected at Hagerstown, Md., July 7, 1914, by J. A. Hj'slop, and bear

the number P135. Other paratypes are 1 from Cranford, N. J., col-

lected August 5, 1926, by F. M. Schott; 1 from Sherborn, M:iss., swept

June 10, 1934, by C. A. Frost; and 1 from Mississippi State College,

Miss., taken in a cage containing cotton squares, August 25, 1934, by

P. M. Gilmer.
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12. ARACHNOPHAGA FERRUGINEA, new species

This species differs from picea chiefly in color, in the scape extending

to or a little above the anterior ocellus, and in the longer hypopygium'.

Female.—Length 3.5 mm. Antennal pedicel and flagellnm dark

brovrn palpi black ; mandibular teeth dark brown ; abdomen beyond

first segment black ; head, thorax, legs, and base of abdomen nearly uni-

formly ferruginous, the propodeum and posterior coxae dark brown

;

tegula concolorous wdth thorax, its apex dark brownish; forewing

hyaline basally to near apex of submarginal vein ; strongly infuscated

from that point to stigmal vein and across the Avhole width of wing,

subfuscous from stigmal knob to apex; hind wing entirely hyaline;

ovipositor reddish testaceous, sometim'es more or less fuscous at base

and apex.

Frons above the shallow scrobal depression smooth and polished;

rest of head finely sculptured, the sculpture strongest on sides of face

and on cheeks; malar space longer than half the height of eye and

without bristles; antennal scape reaching to or a little beyond an-

terior ocellus; pedicel about twice as long as broad; ring joint sub-

quadrate; first funicular segment very slightly longer than pedicel,

about twice as long as broad ; seventh segment of funicle subquadrate

;

club as long as three preceding joints combined, not broader than last

funicular segment, and obliquely truncate. Prescutum finely and

densely punctate, extending distinctly beyond middle of mesoscutum;

scapula anteriorly sculptured like prescutum, posteriorly smooth and

compressed into a sharp ridge ; concave posterior portion of mesoscu-

tum perfectly smooth and polished and very nearly bare of pubes-

cence; scuteJlum sculptured like prescutum, with a few stiff hairs scat-

tered over its surface; axillae dorsally sculptured like scutellum and

with a very few inconspicuous, short, silvery hairs; propodeum

smooth, polished, and bare except for a very few fine hairs at the

extreme posterior lateral angles; metanotum medially with the flange-

like elevation behind apex of scutellum rounded dorsally.

Forewing with costal cell bare except for a more or less double row

of long straight hairs on ventral surface near point where sub-

marginal vein begins to curve toward anterior margin of wing; base

of wing behind submarginal vein entirely bare proximad of beginning

of curve in subm'arginal vein ; distad of that point densely ciliated, the

cilia on fuscous portion of wing scalelike, elsewhere normal. Anterior

femur distinctly thickened, obliquely truncate apically beneath, and

without conspicuous bristles on the oblique apical margin; middle

tibia w^ith four shoit, stiff spines on its apical margin; posterior femur

very slightly thickened, narrower beyond than before its middle, and

without a carinate ventral margin; posterior tibia compressed, broad-
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est near apex, where it is nearly as broad as femur, its posterior mar-
gin "with a loose fringe of whitish hairs.

Abdomen not quite so long as thorax, with shallow reticulate sculp-

ture, the first tergite practically smooth ; hypopygium extending nearly

to apex of abdomen; ovipositor exserted about half the length of

abdomen.

Male unknown.

Type locality.—Arlington, Va.

ri//?e.--U.S.N.M. No. 56655.

Retnarl's.—Described from 27 females labeled as having been reared

in May 188i from eggs of '•'E'peira globosa Keyserling," now called

Araneus j^egnia Walckenaer.

13. ARACHNOPHAGA ABSTUUSA. new species

Female.—T^ength 2.70 nun. Differs from feri^ginea by being some-

Avhat smaller, a little more slender, and very slightly paler in color, by
the scape not quite reaching the level of anterior ocellus, by the poste-

rior concave portion of the mesoscutum as well as the dorsal surface of

the axillae bearing a moderately dense and conspicuous covering of

silvery-white pubescence, by the tegula being unicolorous throughout

and somewhat paler than mesoscutum, by the anterior femur being

only very slightly thickened, by the infuscated area of forewing being

distinctly paler on anterior half of wing than on posterior half, by the

abdomen being for the most part concolorous with the thorax, its apex

usually more or less brownish, and by the hypopygium being appar-

ently a little farther from the apex of abdomen. In other respects the

female agrees with the description of fermginea.

Male.—Head mostly pale ferruginous but wdtli a transverse area on
vertex encompassing the ocelli dark metallic green; mesoscutum ex-

cept broad lateral margins, scutellum dorsally, and dorsal angles of

axillae metallic green ; remainder of thorax, propodeum, and all legs

pale ferruginous ; wings hyaline ; abdomen missing.

Antennal scape about five times as long as thick
;
pedicel nearly twice

as long as thick; ring joint transverse, small; first funicular segment

about one and one-half times as long as broad, thicker than pedicel

;

seventh funicular segment subquadrate ; club not so long as three pre-

ceding segments. Head weakly sculptured except on vertex, where
the sculpture is fine and distinct; frons not entirely smooth but the

sculpture very weak ; metallic green area on dorsum of thorax distinctly

finely sculptured, remainder of thorax more weakly sculptured
;
pro-

podeum practically smooth, without carinae or folds, and with the

posterior lateral angles densely hairy ; forewing with costal cell and
basal area sparsely ciliated, the ciliation on remainder of wing uniform
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but not dense ; marginal vein about two and one-half times as long as
stigmal vein

;
postmarginal about twice as long as stigmal.

Type locality.—San Diego, Tex.

Type.~\]. S. N. M. No. 56656.

Remarks.—Described from 5 females (1 liolotype) and 1 male
labeled as having issued in May 1895 from Cyrtarachne sp., collected

at San Diego, Tex. Two of the female paratypes and the lone male
are badly broken and incomplete.

Genus ENCYRTASPIS Ashraead

Encyrtaspis Ashmead, Mem. Carnegie Mus., vol. 1, pp. 290, 492, 1904.—Gahan,
Proc. U. S. Nat. Mus., vol. 71, art. 4, p. 9, 1927.

This genus is closely related to Arachnophaga Ashmead but may
be separated by the characters indicated in the discussion of that
genus. It is also close to Tineohius Ashmead but differs by having
a distinct tuft of long, stiff bristles on the scutellum, the ocelli in

an obtuse instead of an acute triangle, the frons not especially nar-
row, the vertex without a conspicuous patch of long, stiff bristles

behind the ocelli, and the postmarginal vein equal to or only slightly

longer than the stigmal vein.

I published a full description of the genus together with a key to

the three then known species in the above cited reference. In the
present paper three additional species are added, two by transfer

from other genera and one a new species.

The only species of w^hich the male has been described is semirufus
Gahan.

KEY TO THE KNOWN SPECIES OF ENCYRTASPIS ASHMEAD
FEMALES

1. Exserted portion of ovipositor longer than head, thorax, and abdomen com-
bined and with a broad, pale band n,ear apex; hypopygium extending a
little beyond apex of last dorsal segment of abdomen

1. brasiliensis Ashmead
Exserted portion of ovipositor shorter and usually without a band ; hypopy-
gium not extending beyond apex of last dorsal segment of abdomen 2

2. Frons above scrobicular depression finely and densely sculptured,

subopaque 3
Frons above scrobicular depression smooth and polished, with only sparse
and very minute hair punctures, or very weakly reticulated and always
shining 5

3. Ovipositor sheath dark, with a yellowish band before its apex

2. proximus Costa Lima
Ovipositor sheath unicolorous or at least without a pale band 4

4. Antennal scape reaching level of anterior ocellus; posterior one-third of
scapulae sharply carinate; hypopygium very nearly attaining apex of
abdomen 3. laticeps (Brues)
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Antennal scape not reaching level of anterior ocellus ; scapulae posteriorly

carinate only at extreme apex; hypopygium apparently terminating some

distance before apex of alxlomen 4. adjunctus, new species

5. Ovipositor exserted the length of abdomen ; frons above scrobicuh\r depres-

sion with very weak but evident reticulate sculpture; antennal scape at-

taining level of vertex ">. californicus (Asliniead)

Ovipositor exserted approximately two-thirds the length of abdomen ; frons

above scrobicular depression perfectly smooth except for sparse and very

minute hair punctures ; antennal scape attaining about level of anterior

ocellus C. semirufus Gahan

1. ENCYRTASPIS BRASILIENSIS Ashmead

Encj/rtaspis hra^ilicnsis Ashmead, Mem. Carnegie Mus., vol. 1, pp. 200, 492, 1904.

This species, which is the genot.vpe, differs from all other species

of the genus by having the ovipositor distinctly a little longer than

the body and by having the hypopygium extending distinctly beyond

the apex of the last dorsal segment. The frons above the very shal-

low and poorly delimited scrobicular depression is weakly sculptured

and slightly shining. The malar space is approximately half as long

as the eyeheight and rounded. The prescutum is about equal in

length to the concave posterior portion of the mesoscutum, finely and

densely punctate. The concavity is smooth and shining with some

pubescence, at least at the bottom. The scapulae are not carinate

except for a very short distance at the extreme posterior ends, their

outer faces entirely and the inner faces anteriorly with very fine

granular sculpture. The scutellum and axillae are likewise very

finely sculptured, the scutellum fully twice as long as broad. The
mesopleuron is smooth and })olished, except for a broad band along the

anterior margin, which is densely clothed with silvery pubescence.

The propodeum is smooth and bare except for a few weak hairs at

its posterior lateral angles. The anterior femur is only slightly

thickened, and the hind tibia is compressed but not especially broad.

The head is dark brownish testaceous with a slightly aeneous tinge

on frons, and slight bluish reflections behind the eyes. The antennae

are yellowish with the club blackish, the pedicel, basal segment of the

funicle, and two or three apical segments of the funicle more or less

dark brownish. The thorax is brownish testaceous with the dorsum

of prothorax and concave posterior portion of mesoscutum with

strong violaceous reflections, the prescutum dark with a tinge of metal-

lic green, the scutellum and axillae pale yellowish, the tuft of hairs

on scutellum black. The propodeum is dark with greenish reflections.

The legs are fuscotestaceous with tlie hind coxae bright metallic

green above, the hind tibia with a narrow white margin posteriorly,

the basal three segments of middle tarsus, apex of first segment and

all of second and tliird segments of hind tarsus white. The abdomen
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is blackish with its base j^ellowish, the ovipositor blackish with a

broad whitish band before the apex. The forewing- is strongly in-

fuscated from base of marginal vein to apex of venation, hyaline at

base and apex
;
posterior wing hyaline.

The only specimen known is the unique female holotype, which

was collected at Pernambuco, Brazil, by Albert Koebele and which

is now in the United Statas National Museum.

2. ENCYRTASPIS PROXIMUS Costa Lima

Encyrtarpis (sic) proxunus Costa Lima, Arch. Esc. Super. Agr. e Med. Vet.

[Nlctheroy, Eio de Janeiro], vol. 3, p. 58, 1919.

A female paratype of this species in the United States National

Museum collection differs from hrasiliensis by having the frons dense-

ly and finely rugulose, the concave posterior portion of mesoscutura

only a little less strongly sculptured than the remainder of mesoscutum,

the moseopleuron finely but distinctly sculptured all over and clothed

with very short, silverj^-white pubescence over approximately the an-

terior two-thirds of its surface, the anterior femur distinctly broad-

ened, and the hind tibia compressed and distinctly broader than in

hrasiliensis. The paratype has lost its abdomen, but in the original

description the ovipositor is said to be about equal in length to the

abdomen. The antennal flagellum is entirely black, the scape testa-

ceous. The head is entirely reddish testaceous, and the thorax is in

large part of the same color but with the whole mesoscutum (except

the lateral margins) and the axillae dull dark aeneous, the mesopleuron

metallic greenish anteriorly along its dorsal margin, and the mesoster-

num blackish. The propodeum is polished piceous, with the apices of

the lateral lobes rather densely clothed with whitish pubescence. The
legs are fuscotestaceous, with the hind coxae greenish above, the hind

tibia dark with a moderately broad white margin posteriorly, the first

to fourth segments of the middle tarsus white, the dorsal margin of

the hind basitarsus and the three following segments white. The
forewing is strongly infuscated from a point a little proximad of the

base of marginal vein to the apex of venation, its base and apex hyaline.

The hind wing is hj'^aline. The color of the abdomen is unknown but

the ovipositor is said to be dark with a j-ellowish band before the apex.

Described from a female paratype the abdomen of which is missing.

The species is said to be a parasite of Pectinophora gossypiella

(Saunders) in Brazil.

3. ENCYRTASPIS LATICEPS (Brues) , new combination

Anastatus laticeps Brues, Wisconsin Nat. His. Soc. Bull. 5, p. 107, 19(y7.

This species, the type of which is now in the United States National

Museum collection, has a distinct pencil of hairs on the scutellum and
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a broadly compressed hind tibia margined with white posteriorly^

These characters, together with the shallow scrobiciilar depression and

the strongly exserted ovipositor, place the species in Encyrtaspis in-

stead of Anastatus.

The densely and finely sculptured frons, sharply carinate posterior,

one-fourth of scapula, hypopygiuni extending very nearly to

apex of abdomen, robust and strongly sculptured abdomen, and

the unicolorous ovipositor, together with the more or less dis-

tinctive coloration, make this species rather easy to recognize. The

ovipositor is distinctly a little longer than the abdomen. The eyes are

convergent above, the frons at vertex being about equal to one-third the

greatest width of head. The scape reaches about to the level of the

posterior margin of the anterior ocellus. The mesoscutum is nearly

uniformly finely sculptured and covered with silvery-white pubes-

cence. The head and most of the thorax are yellowish testaceous with

the mesoscutum except its lateral margins, the mesosternum, the propo-

deum, and the hind coxae dorsally distinctly dark greenish. The

abdomen is mostly black or blackish, with the base more or less testa-

ceous, the ovipostor uniformily yellowish testaceous. The legs are

mostly fuscotestaceous, the hind tibia with a moderately broad white

margin posteriorly, the middle tarsus (except its apical segment) and

segments 2 to 4 of the posterior tarsus white. The antennal scape is

testaceous and the flagellum black. The forewing basally is hyaline

and bare except for a patch of dark-colored cilia in the proximal angle,

medially it is dark fuscous and densely ciliated, while beyond the apex

of stigmal vein it is subhyaline and a little less densely ciliated. The

posterior wing is entirely hyaline.

Redescribed from two female specunens (one the holotype) in the

United States National Museum, collected at Esperanza Ranch^

Brownsville, Texas.

4. ENCYRTASPIS ADJUNCTUS, new species

Similar to laticeps Brues but somewhat smaller, with the antemial

scape shorter, the scapulae apparently carinate only for a very short

distance at extreme posterior ends (the mesoscutum in the single speci-

men before me is somewhat distorted and it is possible that normally

the scapulae may be more extensively carinate), the hypopygiuni not

extending so nearly to apex of abdomen, and the color, especially of the

head, darker. Also very similar to proxhnm but differing in the un-

handed ovipositor sheaths and in the darker color of head and thorax.

Female.—Length 2.6 mm. Head fuscotestaceous, tinged with metal-

lic green behind eyes and on lower part of frons laterad of scrobicular

depression; antennal pedicel and flagellum black; scape dark testa-
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ceous; face somewhat lighter testaceous than rest of liead; apices of

mandibles dark brown; palpi fuscotestaceous ; vestiture of head white,

the hairs along inner orbits longer than on remainder of head, posterior

orbits with a dense border of short silvery-white pile along eye margin.

Pronotum dorsally, mesoscutum except lateral margins, axillae, most

of mesopleura, mesosterniim, propodeum, and posterior coxae dorsally

blackish with a more or less strong aeneous tinge
;
prothorax beneath,

prepectus, narrow lateral margin of mesoscutum, tegulae, scutellum,

mesopleuron posteriorly, anterior and intermediate coxae, and tro-

chanters dark testaceous; all femora and tibiae fuscotestaceous, the

posterior tibiae with a moderately broad, white, posterior margin;

anterior tarsi fuscous ; intermediate tarsi, except apical segment, white

;

posterior tarsus with dorsal margin of basitarsus and all of second,

third, and fourth segments white; basitarsus beneath and apical seg-

ment black. Forewing dark fuscous from beginning of curve in sub-

marginal vein to apex of stigmal vein, subhyaline basally and apically

;

posterior wing hyaline ; abdomen brownish black with weak aeneous

reflections ; ovipositor uniformly testaceous.

Head viewed from in front very slightly higher than broad, slightly

narrower below^ than above; eyes convergent; frons at its narrowest

point about equal to one-third the greatest width of head ; scrobicular

depression shallow, poorly delimited ; ocelli in a distinctly obtuse tri-

fingle, the lateral ones a little less than their own diameter from the eye

margins and fully three times their own diameter in front of the oc-

cipital margin. "Whole head finely sculptured and subopaque. An-
tennae inserted below eyes, 13-jointed, weakly clavate; scape sub-

cylindrical, slightly curved, not attaining level of anterior ocellus;

pedicel approximately twice as long as broad; ring joint subquadrate;

first funicular segment about three times as long as broad, seventh

segment subquadrate; club slightly thicker than funicle, indistinctly

3-jointed, obliquely truncate.

Prothorax short, conical, finely sculptured dorsally; mesoscutum

very slightly longer than broad; prescutum and scapulae very finely

punctate, the posterior median portion of mesoscutum weakly sculp-

tured and not deeply concave, the scapulae apparently very slightly

compressed at their posterior ends (the mesoscutum somewhat dis-

torted) ; scutellum strongly convex, ovate, nearly twice as long as

broad, very finely and uniformly sculptured, dull, with a tuft of coarse

black bristles medially; axillae sculptured like prescutum, separated

by a distance somewhat less than the width of base of an axilla
;
pro-

podeum deeply semicircularly emarginate, transversely linear medi-

ally, the lateral lobes subtriangular and weakly sculptured around the

spiracle and apically but polished medially and with the apical one-

third pilose
;
prepectus and tegula finely sculptured, dull ; mesopleuron
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and mesosteriium rather weakly sculptured and nearly uniformly

clothed with short silvery pile. Anterior femur moderately thickened,

broadest a little before apex; anterior tibia a little shorter than femur

and slightly thickened; intermediate femur rather long and somewhat

flattened; intermediate tibia as long as femur, with a group of four

short spines on its apical margin, the calcarium about half as long as

the first tarsal segment, which is slightly thickened and armed beneath

with a double row of short spines, as are also the second and third tarsal

segments
;
posterior femur fusiform

;
posterior tibia as long as femur

and trochanter combined, as broad as femur, strongly compressed,

slightly slenderer at base than at apex, the two calcaria distinct but

both rather short
;
posterior tarsus rather slender and about equal to

tibia in length. Anterior wing very nearly three times as long as broad,

for the most part denselj' ciliated but with a bare transverse band be-

hind the apical half of submarginal vein; marginal vein more than

three times as long as stigmal; postmarginal vein subequal to stigmal;

posterior wing approximately two-thirds as broad and three-fouiths

as long as anterior wing.

Abdomen a little longer than thorax, weakly sculptured dorsally,

more distinctly sculptured on the sides; hypopygium prominent but

not attaining apex of abdomen; ovipositor sheaths about as long as

abdomen and scutellum combined.

Type locality.—Montevideo, Uruguay.

Type.—V. S. M. N. No. 56657.

Remarks.—Described from one female specimen said to have been

reared from ''''NeocoelostoTna material" collected by H. L. Parker at

Montevideo, Uruguay, in 1941, under South American Parasite Lab-

oratory No. 791-1.

5. ENCYRTASPIS CALIFORNICUS (Ashmead). new combination

Tincohius califoriiicus Ashmeiad, Proc. Eut. Soc, Washington, vol. 4, p. 15, 1886.

This species differs from the genotype of Tincohius {T. citri Ash-

mead) by having the ocelli arranged in an obtuse instead of an acute

triangle, the frons not especially narrow, the postmarginal vein no
longer than the marginal vein, the scutellum with a pencil of long

black bristles at its dorsal middle, and the abdominal tergites not in-

cised apically. On the other hand, it possesses all of the essential

characteristics of Encyrta.'ipis and is accordingly transferred to that

genus.

The species is extremely similar to Encyrtaspis seminifus Gahan,
apparently differing from it only by having the frons above the shal-

low scrobicular depression very weakly reticulated, the antennal scape

reaching to the level of the posterior margin of the anterior ocellus

or nearly to the level of the vertex, and the ovipositor as long as the
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abdomen. In color and sculpture the two species are practically

identical.

The female type was collected in Kern County, Calif., by Albert

Koebele. Besides the type, the United States National Museum col-

lection contains a female from Yuba City, Calif., reared from Anarsia

lineatella Zeller, July 13, 1902, by L. S. Jones and another female from
Fort Bayard, N. Mex., reared November 3, 1913, from Evcfr'ta sp. on
Pinus ponderosa by Carl Heinrich under Hopk. U. S. No. 12101c.

6. ENCYRTASPIS SEMIRUFUS Gahan

Enci/rataspis soiiirufits Gahan, Proc. U. S. Nat. Mus., vol. 71, art. 4, p. 10, 1927.

Encyrtaspis semh'ufus is extremely close to caJifornkus and may
possibly prove to be merely an eastern form of the west coast species.

The two forms apparently can be distinguished only by the characters

mentioned in the foregoing key to species.

The holotype female was reared from a pupa of GraphoUtha inoleda

(Busck) taken at Macon, Ga., whereas the allotype, together with
two other males and a single female, is said to have been reared at New
Orleans from an unknown leaf skeletonizer. Other specimens in the

national collection include a paratype taken in Spanish moss at Vic-

toria, Tex.; a series of 7 females reared from G. molesta at Clem-
son College, S. C, by W. C. Nettles ; specimens reared from this same
host at the Oriental Fruit Moth Laboratory of the Bureau of Ento-
mology and Plant Quarantine, from material collected at Beverly.

Masonville, Moorestown, and Burlington, N. J., Olcott, N. Y., and
Smithsburg, Md., and 5 specimens said to have parasitized LaetiUa
coccidivora (Comstock) at New Orleans.

o
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NEW SPECIES OF AI^IEKICAN SCOLYTOID
BEETLES, MOSTLY NEOTKOPICAL

By M. W. Blackman ^

In the following pages 1 new genus and 29 new species of bark-

beetles are described, the genus and 3 species from the United States

and 26 species from Neotropical countries. Of the latter, 12 species

are from Central America, 4 species from the West Indies, 3 species

each from Colombia, Bolivia, and Argentina, and 1 species from
southern Brazil.

The species here treated do not belong to a single restricted group
of the Scolytoidea but represent a number of genera in several more
or less distantly related tribes or subfamilies. The groups concerned

are Bothrosternini, Camptocerini, Hexacolini, Hylesinini, and
Phloeotribini. All drawings for the plates w^ere made by Arthur
D. Cushman.

Genus CNESINUS LeConte

The genus Cnesinus was described by LeConte, 1868, to include his

species C. strigicollis from Illinois. Since then about 20 species have
been described from Central and South America. Apparently many
additional species are still undescribed. In the present paper 8 new
species are described.

CNESINUS CUBENSIS, new species

Plate 15, FiGxmES 1, 2

Dark reddish brown ; 3.0 mm. long, 2.5 times as long as wide ; allied

to strigicollis LeConte but larger, elytra with setae stronger, and de-

clivity strongly retuse,

1 Dr. Blackman died on October 12, 1943, while this paper was in press.

—

Editor.
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Frons (fig. 2) with eyes moderately separated above, surface

piceous, convex and nearly impimctate above ; below lighter in shade,

concave, with definite, elevated side margins, punctures small, mod-

erately spaced, bearing fine, short, yellow hairs directed dorsad, with

a few similar hairs above, at each side near the eyes. Eye large,

elongate oval, with inner line broadly, shallowly emarginate, facets

rather coarse. Antenna with club fusiform, first two sutures septate.

Pronotum 1.03 times as long as wide, widest near middle, posterior

outline bisinuate, posterior lateral angles scarcely rounded; sides

nearly straight and very feebly diverging on posterior half, strongly,

arcuately narrowed, very broadly rounded in front; surface sub-

opaque, densely punctate-strigate, the strigae often broken up into

granules, especially in front ; with numerous short, recumbent, yellow-

cinereous hairs directed mesad; median line punctured as is rest of

pronotum, indicated only by direction of hairs.

Elytra wider than pronotum and 1.66 times as long, 1.55 times as

long as wide; sides subparallel on more than anterior two-thirds,

moderately rounded behind ; surface shining but veiled by vestiture

;

striae narrow, impressed, strial punctures fine ; interspaces wide, some-

what convex, rugulose, finely punctured, with a sparse median row

of granules in each interspace, from each of which a stout, erect,

brown bristle arises, with numerous, much finer, cinereous, recumbent

hairs from finer interspacial punctures. Declivity sloping, strongly

sulcate, and retuse ; suture and second interspace strongly impressed,

forming a deep sulcus; all of interspaces granulate, third interspace

forming the summit of the high lateral elevations, with three large

toothlike tubercles ; vestiture of two kinds as on disk, but both kinds

longer and coarser.

Type locality.—Cayamas, Cuba.

Host.—Unknown.
Type ma^ewZ.—Holotype, U.S.N.M. No. 56548.

The holotype was collected by E. A. Schwarz, March 3.

CNESINUS PANAMENSIS, new species

Plate 15, Figures 3, 4

Dark reddish brown ; 2.24 mm. long, 2.6 times as long as wide

;

rather closely allied to strigicoUis LeConte.

Frons (fig. 4) black, moderately shining, convex above between the

moderately approximated eyes (more closely than in strigicoUis).,

broadly impressed below, finely and closely punctured at sides, above,

and on epistoma, more sparsely elsewhere ; with rather stout, moder-

ately long hairs on sides and epistoma and with a few finer hairs in

impression. Eye large, elongate ovate, rather coarsely faceted, inner

line broadly, shallowly emarginate.
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Pronotum 1.13 times as long as wide, widest near middle; posterior

outline bisinuate, posterior lateral margins scarcely rounded; sides

nearly straight and subparallel on more than posterior half, very

broadly rounded in front; surface moderately shining, finely, closely

punctate-strigate, median line lacking; hairs stout at sides and near

front, nearly lacking on disk.

Elytra wider than pronotum and 1.61 times as long, 1.65 times as

long as wide ; sides subparallel on anterior two-thirds, broadly rounded

behind; surface shining; striae deep, moderately narrow, punctures

small, indistinct; interspaces much wider than striae, reticulate, finely

punctured, bearing rather numerous short, appressed hairs, with sparse

uniseriate rows of small granules, with suberect bristle arising from

base of each. Declivity sloping, broadly and shallowly sulcate in

sutural area; interspaces narrower and more. convex than on disk,

uniseriately granulate, with erect bristles more numerous than on

disk.

Type locality.—Panama.

Host.—Unknown.
Type material.—Holotype and one paratype, U.S.N.M. No. 56549.

The type series was collected by E. A. Schwarz, March 12, 1911.

CNESINUS COGNATUS, new species

PiLATE 15, Figure 6

Dark reddish brown; 2.2 mm. long, 2.48 times as long as wide;

rather closely related to sfrigicollis LeConte, but notably smaller and

differing in the character and arrangement of the vestiture.

Frons (fig. 6) piceous-brown, subopaque, convex above between the

moderately approximated eyes, bordered below by a transverse carina,

with portion ventral to it broadly transversely impressed
;
punctures

fine and close below and at sides, with cinereous, moderately long,

stout hairs, those from sides directed dorsomesad. Eye relatively

smaller and more elongate oval than in strigicoUis, facets notably

finer, inner line very broadly and shallowly emarginate.

Pronotum 1.05 times as wide as long, widest at middle, posterior

outline slightly bisinuate, posterior lateral angles rounded; sides

nearly straight and feebly diverging on posterior half, very broadly

rounded in front ; surface moderately shining, finely, closely punctate-

strigate, median line lacking; vestiture of stout, subsquamose hairs

at base, sides, and apex, fine, short, and inconspicuous on disk.

Elytra slightly wider than pronotum and 1.75 times as long, 1.61

times as long as wide ; sides subparallel on anterior two-thirds, mod-

erately narrowly rounded behind (not so broadly rounded as in strigi-

collis) ; surface shining through the rather abundant vestiture ; striae
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deep, moderately narrow, punctures small, rather indistinct; inter-

spaces wider than striae, flat on disk, finely granulate-punctate, with

numerous appressed, cinereous hairs of moderate size, the middle row

in each interspace slightly longer and more erect at sides and behind

;

declivity moderately steep, interspaces narrower and somewhat con-

vex, with erect hairs uniseriate and more numerous than on disk.

7'ype locality.—El Peten, Guatemala.

Host.—Unknown.

Type material—'Ro\oiy\)e, U. S. N. M. No. 56550.

The holotype was collected on April 8, 1922, by H. F. Loomis.

CNESINUS ROBAI, new species

Plate 15, Figtjre 5

Dark piceous-brown to black; 2.34 mm. long, 3.73 times as long as

wide.

Frons (fig. 5) with eyes rather narrowly separated above, its inter-

ocular area convex, black, brightly polished, with only a few minute,

obsolescent puiictures except at sides near eyes, where small, close

punctures bear fine, rather short hairs; strongly, transversely im-

pressed below convexity, with a distinct, small callus at each side of

median line ; epistoma lighter in shade, with numerous reddish-yellow

hairs directed dorsad. Eye large, wider than usual, broadly shal-

lowly emarginate, facets coarse. Antenna with club elongate ovate,

with sutures transverse, the first two septate.

Pronotum 1.04 times as long as wide, widest near middle; posterior

outline bisinuate, posterior lateral angles rounded, sides arcuate and

weakly divergent on slightly more than posterior half, then more

strongly narrowed, broadly rounded in front; surface dark reddish

brown, subshining, densely strigate, subasperate at sides in front;

median line narrow, slightly elevated and distinct on posterior half;

hairs fine, appressed behind, stouter anteriorly.

Elytra wider than pronotum and 1.91 times as long, 1.82 times as

long as wide; sides nearly straight and subparallel on more than

anterior half, then gradually arcuately narrowed, with apex moder-

ately broadly rounded ; surface subshining, striae narrow, impressed,

with small, inconspicuous punctures ; interspaces flat, rugulose, finely,

irregularly granulate, with fine punctures and a few fine, short hairs

irregularly arranged, the median row in each interspace longer and

stouter near and on declivity.

Type locality.—Santander Department, Colombia.

Host.—Coffea arahica.

Type material.—'RoXoiy^Q^ and 2 paratypes, U. S. N. M. No. 56551.

The type series was collected at an altitude of 700 to 1,300 meters

by K. P. Roba, in whose honor the species is named.
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CNESINUS SIMILIS, new species

Plate 15, Figitres 7, 8

Male.—Dark piceous-brown ; 1.94-2.37 mm. long, holotype 2.2 mm.
long, 2.33 times as long as wide ; similar to porcatus Blandford and

costulatiLs Blandford but differing in the shape and in the vestiture of

the elytra and especially in the frontal structures.

Frons (fig. 8) somewhat similar to that of porcatus but with the eyes

closer together above, the transverse carina even more strongly ele-

vated, tlie triangular area above more flattened and brilliantly shin-

ing, the ventral area moderately punctured, wdth fine, rather short

hairs (much finer, shorter, and less abundant than in porcatus)^ the

hairy area extending at sides to slightly above the eyes. Eye narrower

above than below the shallow emargination, facets moderately coarse.

Antenna reddish brown, 7-segmented funicle about as long as scape, its

distal segments slightly widened, club 1.8 times as long as wide, first

two sutures distinctly septate.

Pronotum 1.03 times as wide as long, posterior outline distinctly

bisinuate, posterior lateral angles not rounded, sides nearly straight

and subparallel on posterior half, then arcuately narrowed, very broad-

ly rounded in front ; surface strigose, with narrow^, shining interstices,

transversely impressed near front margin, vestiture fine, rather scanty.

Elytra wider than pronotum and 1.69 times as long, 1.48 times as

long as wide (stouter and proportionally shorter than in porcatus)
;

bases separately rounded, sides nearly straight and subparallel on
more than anterior half, then gradually, arcuately narrowed to a

slight constriction, moderately rounded at tip ; striae rather wide and
deep, punctures large on anterior third, small and inconspicuous be-

hind ; interspaces of nearly equal width, sulcate on disk and sides, outer

wall of sulci higher and wider, with fine punctures and fine, short

hairs (smaller and less conspicuous than in porcatus) ; declivity mod-
erately sloping, first interspace obscurely sulcate, the others subcostate,

not sulcate, hairs larger and more numerous than on disk but much
less numerous and conspicuous than in porcatus.

The female is unknown.
Type locality.—Porto Bello, Panama.
Host.—Unknown.
Type material.—Holotype male and 3 male paratypes, U.S.N.M.

No. 56552.

The type series was collected by E. A. Schwarz, February 28 and
March 1, 1911.

CNESINUS FOVEATUS, new species

Plate 15, Figukes &-11

Piceous-black, with elytra very dark brown; 2.06 mm. long, 2.25

times as long as wide.
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Frons (fig. 10) dark brown, feebly shining, convex above, finely,

obscurely punctured, with a few fine, short, inconspicuous hairs;

median line with a strong carina extending orad to level of eye emar-

ginations; epistoma transversely impressed; with a small, circular

callus at each side, below end of carina. Eyes not approximate above,

narrowly ovate, inner line shallowly emarginate, facets moderately

coarse. Antennal club fusiform, first 2 sutures nearly completely

septate.

Pronotum 1.03 times as long as wide, posterior outline weakly

bisinuate, posterior lateral angles slightly rounded; sides nearly

straight and feeblj^ diverging on posterior half, then arcuately nar-

rowed, feebly constricted, broadly rounded in front; surface mod-

erately shining, impressed just behind anterior margin, finely, shal-

lowly, moderately closely punctate, substrigate; median line very

narrow, feebly elevated. Propleura with a rather large fovea (fig. 11)

&t each side, lined with hairs, above and anterad of fore coxae, as in

PldoeohoTUS^ etc.

Elytra wider than pronotum and 1.45 times as long, 1.31 times as

long as wide, very slightly widest behind middle; bases separately

arcuate, humeral callus very small; sides nearly straight on less than

anterior three-fourths, very feebly diverging, then strongly narrowed,

with apex rather narrowly rounded ; surface subopaque ; striae moder-

ately impressed, strial punctures obscure, less so at sides; inter-

spaces wide, flat, finely reticulate, minutely punctate, otherwise un-

marked on disk; declivity moderately steep, its face somewhat flat-

tened; interspaces narrower than on disk, weakly convex, with nu-

merous small, irregularly arranged granules ; disk and sides glabrous,

declivity with numerous erect, yellow hairs, becoming uniseriate in

each interspace near apex.

Type locality.—Trece Aguas, Guatemala.

Host.—Unknown.
Type material.—Holotype, U. S. N. M. No. 56553.

The holotype was collected bj^ Schwarz and Barber at an altitude

of about 900 feet.

CNESINUS SUBSTRIGATUS, new species

Female.—Picoous-black ; 2.43 mm. long, 2.93 times as long as wide;

allied to gracilis Blandford.

Frons convex above, piceous, subopaque, reticulate, with fine punc-

tures; epistoma impressed, interocular area flattened, both finely,

rather closely punctured, with short, stout, erect, yellowish hairs

nearly concealing surface. Eye rather large, not approximate above,

inner line weakly emarginate, facets moderately coarse. Antenna of

usual tyx^e for genus; club rather j)ointed ovate, sutures transverse,
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the first two each nearly two-thirds septate ; segments of funicle con-

siderably wider distally.

* Pronotum 1.07 times as long as wide, slightly widest near middle

;

posterior outline nearly straight, posterior lateral angles rounded,

sides nearly straight, very feebly diverging to middle, then arcuately

narrowed, very broadly rounded in front; surface feebly shining

throughout, feebly, transversely impressed back of anterior margin;

with moderately close, rather fine, elongate punctures, not confluent

and not strigate; median line extending from base to apex, narrow,

feebly elevated ; vestiture lacking.

Elytra wider than pronotum and 1.83 times as long, 1.83 times as

long as wide; bases rather weakly arcuate; humeral callus evident;

sides nearly straight and subparallel for about three-fourths of their

length, then narrowed, moderately rounded behind; surface shining;

striae narrow, impressed, the first more strongly; striae small, sep-

arated by their own diameter; interspaces weakly convex, rugulose,

with fine punctures, not uniseriate, hairs few in number and very

minute on disk and sides; declivity sloping; striae more deeply im-

pressed than on disk; interspaces narrower, rather strongly convex,

finely granulate, each with uniseriate row of erect, yellowisli bristles.

The male is unknown.

Type locality.—Santander, Colombia.

Host,—Branches of Cojfea arablca.

Type material.—Holotype and 2 paratypes, U. S. N. M. No. 56554.

The type series was taken from dry branches of Co-ffea arahica, San-

tander, Colombia, at an elevation of 700-1,300 meters, by R. P. Roba.

CNESINUS NITIDUS, new species

Plate 15, Figures 12, 13

Male.—Piceous to black, with elytra dark reddish brown ; 1.66 mm.
to 1.88 mm. long, holotype 1.80 mm. long, 2.33 times as long as wide

;

pronotum shining, not strigate but with longitudinal punctures.

Frons (fig. 13) strongly convex above, transversely impressed, sub-

concave below; surface shining, finely, not closely punctured, with
rather coarse, semierect hairs from epistoma and at sides above,

directed dorsad; epistomal margin with finer hairs, directed orad.

Eye long oval, inner line with shallow emargination at some distance

above insertion of antennae ; facets moderately coarse.

Pronotum nearly exactly as long as wide, posterior outline weakly
bisinuate, posterior lateral angles rectangular, sides nearly straight

and feebly diverging on posterior half, then arcuately narrowed,
feebly constricted, broadly rounded in front ; surface brightly shining.
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with rather small, elongate punctures, not truly strigate ; median line

inij)unctate from base to apex, not elevated; subglabrous.

Elytra wider than pronotum and 1.70 times as long, 1.44 times as

long as wide, widest behind middle ; bases separately, feebly arcuate

;

sides nearly straight and feebly divergent on anterior two-thirds, then

narrowed, very broadly rounded behind; surface shining; striae im-

pressed, punctures large and conspicuous anteriorly, becoming incon-

spicuous behind ; interspaces wider than striae, slightly convex ante-

riorly, more strongly convex near declivity, rugulose, with small punc-

tures, becoming finely granulate behind; declivity moderately steep,

somewhat flattened in sutural region; anterior half subglabrous, pos-

terior half, including declivity, with conspicuous, yellow-cinereous,

erect bristles.

Female.—Very similar to male in most respects; frons similar to

male, but with epistomal region much more finely and densely punc-

tured ; vestiture similarly disposed but much finer and less conspicuous.

Tyj>e locality.—Tampico, IMexico.

Additional localities.—Livingston, Guatemala ; Trece Aguas, Guate-

mala (elevation 900 feet), and Porto Bello, Panama.
Host.—Unknown.

Tyfc material.—Holotype, allotype, and 12 paratypes, U.S.N.M. No.

5G555.

The holotype, allotype, and 2 paratypes were taken at Tampico.
Mexico, by E. A. Schwarz ; D paratypes were collected by Barber and
Schwarz at Livingston and Trece Aguas, Guatemala ; 1 paratype was
taken by A. Busck at Porto Bello, Panama.

Genus CAMPTOCERUS Latreille

CAMPTOCERUS BOLIVIAE, new species

Plate 16, Figubes IS, 19

Female.—Black, moderately shining; 3.50 mm. long, 2.45 times as

long as wide; last two abdominal segments visible beyond end of

elytra.

Frons (fig. 19) convex, opaque above eyes; frontal rectangle 1.08

times as wide as long; strongly concave from upper level of eyes to

epistoma, surface reticulate, with moderately close, deep punctures

bearing fine, rather short hairs ; surface with an arcuate elevation on

lower frons and epistoma, epistomal lobe short and wide. Eye wider

above, the lower end subangiilate, facets moderately fine. Antenna

with club irregularly ovate, attached to funicle at side of base, with

little evidence of suture, except for a faint partial septum.

Pronotum 1.07 times as wide as long, posterior outline weakly

bisinuate, with strong beaded margin, posterior lateral angles weakly
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rounded ; sides with sharply elevated, beaded margin ; lateral outline

strongly arcuate, considerably narrowed in front of middle, very

broadly rounded in front ; surface feebly shining, reticula elongated,

punctures deep, rather line, moderately close
;
glabrous.

Elytra scarcely wider than pronotum and 1.24 times as long, 1.14

times as long as wide ; bases nearly straight, sides subparallel on an-

terior two-fifths, then semicircularly rounded, leaving the last two

tergites exposed; surface moderately shining, strongly sculptured;

dorsal contour arcuate from base to apex; striae strongly impressed,

punctures moderately small, separated by their own diameters on an-

terior half, very fine and indistinct behind; interspaces wider than

striae anteriorly, narrower than striae posteriorly, convex, granulate,

distinctly punctured anteriorly, punctures less distinct posteriorly;

vestiture entirely lacking, except at extreme side's.

Type locality.—San Borja, Beni, Bolivia.

Host.—^Unknown.

Type material.—Holotype and 1 paratype, U. S. N. M. No. 56557.

The type series was collected in August 1925 by G. L. Harrington.

CAMPTOCERUS QUADRIDENS, new species

Plate 16, Figures 14-17

Male.—Dark reddish brown ; 3.6 mm. long, 1.96 times as long as wide.

Frons (fig. 15) concave from eye to eye, with frontal rectangle 1.13

times as long as wide ; surface subshining, finely, rather closely punc-

tured, with moderate, yellow hairs directed dorsomesad; epistoma

separated above by a Ioav, short, transverse carina in median third

between bases of antennae, surface shining, median third apparently

devoid of punctures, sides finely, closely punctate, with fine hairs,

epistomal margin transverse, with short, downwardly directed hairs.

Antenna (fig. 16) with scape longer than club or funicle, flattened,

club-shaped, with rather long hairs, funicle 7-segmented, segments

progressively widened distally, with joints 2-7 bearing long, stout

hairs the end of many of which extend beyond the rather small

club, which has indistinct sutures, only the first one having a partial

septum.

Pronotum 1.18 times as wide as long, posterior outline bisinuate,

with a strong, beaded margin, posterior lateral angles scarcely round-

ed; sides with a sharply elevated, beaded margin, lateral outlines

nearly straight and subparallel on more th;in posterior half, then

abruptly narrowed, broadly rounded in front; surface moderately

shining, faintly reticulate, with fine, moderately spaced punctures,

closer in front; vestiture apparentl}^ lacking on disk, with a few mod-

erate hairs on anterior fourth.

546425—43 2
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Elytra equal in width to pronotiiin, and 1.26 times as long, 1.08

times as long as wide ; bases bisinuate, sides neai-ly straight and sub-

parallel on anterior half, then gradually, arcuately narrowed, mod-

erately rounded behind ; disk short, comprising only about two-fifths

of the total length of elytra, surface brightly shining; strial punctures

small, in fairly regular rows, striae not impressed; interspaces flat,

with a few very minute punctures, apparently glabrous, the first and

second interspaces each ending in a tooth extending caudad over the

excavated anterior portion of the declivity, that from the first inter-

space being longer and sharper. Declivity originating in the recess

formed by the overhanging posterior edge of the discal portion, slop-

ing, arcuate ; strial punctures in imperfect rows ; interspaces rugulose,

each with a median row of granules, from which arise yellow hairs,

long and slender near summit, stouter and spatulate toward apex;

posterior lateral border with a rather fine beaded margin.

Type locality.—Panama Canal Zone.

Host.—Unknown.
Type ma^ena/.—Holotype, U. S. N. M. No. 56556.

The holotype was collected "from felled tree," August 19, 1923,

by J. Zetek.

Genus CERATOLEPIS Chapuis

CERATOLEPIS NUBILUS, new species

Male.—Reddish brown, infumated with piceous; 2.14 mm. long,

2.34 times as long as wide ; allied to G. errans Blandford.

Frons distinctly concave; surface finely, closely punctured, with

numerous short, rather stout, light-cinereous hairs, evenly distributed

over concavity; epistomal margin strongly incurvate. Eye slightly

wider above, lower end not angulate, inner line entire, facets rather

large. Antenna similar to that of errans.

Pronotum almost exactly as long as wide, posterior outline nearly

straight, with distinct, beaded margin, posterior lateral angles

rounded; sides arcuate from base to apex, with beaded margin extend-

ing four-fifths of distance from base, anterior margin moderately

broadly rounded; surface weakly shining, punctures deep, rather

close, closer at sides and in front ; subglabrous, median line narrowly

impunctate behind, not elevated.

Elytra very slightly wider than pronotum and 1.43 times as long,

1.34 times as long as wide; bases weakly arcuate, sides straight and
subparallel on anterior two-thirds, moderately narrowly rounded
behind; surface moderately shining, strongly sculptured; striae im-

pressed, punctures close and large near base, smaller behind ; inter-

spaces much wider than striae, convex, strongly rugose, with uniseri-

ate punctures nearly as large as those of striae on anterior half.
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smaller and obscurely granulate behind, without hairs or with a very

few minute ones on anterior disk ; declivity originating at about middle,

gradually, arcuately sloping, interspaces with rounded granules and

with short, stout, cinereous hairs.

Type locality.—St. Croix, Virgin Islands.

Host.—Unknown.
Type material.—Roloiy^Q, U. S. N. M. No. 56558.

The holotype was collected by H. A. Beatty.

Genus HEXACOLUS EichhofiF

HEXACOLUS SWIETENIAE, new species

Plate 1G, Figures 20-24

Male.—Very dark reddish brown, with basal two-thirds of prono-

tum and a stripe on each elytron lighter reddish brown ; 1.93 mm. long,

2.11 times as long as wide; intermediate in size between Hexacolus

cecropii Schedl and H. hlundfordi Schedl.

Frons (fig. 23) subimpressed, shining, reticulate, with few very fine

punctures and small hairs, surface usually almost entirely hidden by

a dense veil of long yellow hairs extending orad from vertex, epistoma

impressed at each side, elevated in median line, with moderately long

hairs from oral margin. Eye large, elongate, ovate, facets rather fine,

inner line feebly sinuate. Antenna (fig. 21) with scape club-shaped,

2.66 times as long as the 6-segmented funicle and slightly longer

than the obovate club, which has a half septum on first suture.

Pronotum nearly as long as wide, widest at middle
;
posterior out-

line bisinuate, margined toward sides, posterior lateral angles strongly

rounded; sides strongly margined for three-fourths of their length,

arcuate, weakly behind, strongly anteriorly, very broadly rounded in

front ; surface shining, very dark reddish brown in front, much lighter

behind with darker shade extending farther back in median area;

surface with rather strong, low, transverse asperities anteriorly, which

become lower and finer on posterior half, where they are reduced to a

slightly elevated anterior rim to each fine puncture ; interstices finely,

distinctly reticulate; vestiture minute and scanty, to be seen only in

certain lighting.

Elytra slightly wider than pronotum and 1.36 times as long, 1.21

times as long as wide ; bases sinuate, distinctly margined, sides weakly

arcuate on anterior two-thirds, then more strongly, arcuately narrowed

to the moderately narrow apex, extreme apex emarginate at suture,

exposing last abdominal tergum; surface brightly shining, convex,

much more strongly behind, appearing glabrous but with minute

hairs on interspaces; color dark reddish brown in median area and

on extreme sides, with an undefined light-reddish-brown area on disk
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at each side; striae finely, closely punctured, the first strongly im-

pressed, second and third weakly impressed, lateral striae not at all

impressed, interspaces smooth, scarcely rugulose near base, with a few

fine, uniseriate punctures; declivity gradually sloping, suture elevated,

first striae impressed as on disk. Last tergum pale yellow, with short,

fine hairs.

Female.—Slightly smaller (1.85 mm. long) and slightly slenderer;

frons (fig. 24) convex above, transversely impressed between bases of

antennae, median line indefinitely elevated, surface subopaque, finely,

distinctly reticulate, with sparse, fine, indistinct punctures bearing

short, fine, inconspicuous hairs.

Type locality.—Costa Rica.

Host.—Mahogany (hybrid?)

Type inaterial.—Holotype, allotype, and 5 paratypes, U.S.N.M.

No. 56559.

The type series was intercepted at the New York Quarantine Sta-

tion in logs of hybrid (?) mahogany. May 18, 1941.

Two specimens taken from cedar logs from Costa Eica at the same

quarantine station are similar in size, proportions, and sculpture, but

are nearly uniformly light reddish brown. They are believed to be

specimens of the same species that have not yet attained their full

coloration.

HEXACOLUS LEVIS, new species

Plate 16, Figitre 25

Female.—Dark reddish brown, unicolorous ; 2.2 mm. long, 2.33 times

as long as wide.

Frons weakly convex above, subopaque, reticulate, with very sparse

punctures; impressed between bases of antennae, with a few larger

punctures ; epistoma shining ; hairs very fine, short, and scanty. Eye
of moderate size, facets rather small, inner line entire. Antenna
notably shorter than in Eexacolus swieteniae, new species ; scape club-

shaped but slenderer, 2.36 times as long as funicle and about twice as

long as club, which is nearly as wide as long, without sign of a septum.

Pronotum as long as wide, widest near base, posterior outline very

feebly sinuate, feebly margined only near the slightly rounded poste-

rior lateral angles, sides sharply margined from base to middle, weakly

arcuately convergent to beyond middle, broadly rounded in front;

surface subshining, glabrous, finely, distinctly reticulate, with very

fine punctures, sparsely arranged, no granules or asperities present.

Elytra distinctly wider than pronotum and 1.79 times as long, 1.57

times as long as wide ; widest near base ; base weakly sinuate, margined

toward sides; sides nearly straight and subparallel on anterior two-

thirds, narrowly rounded behind, extreme tip emarginate at suture,
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exposing last tergite ; surface shining, finely rugiilose, reticulate, strial

punctures small, shallow, in definite rows, but striae except first two
not impressed; interspaces flat, very finely punctured, with no hairs

visible ; declivity moderately sloping, unmodified.

The male is unknown.

Type locality.—Paraiso, Panama Canal Zone.

Host.—Unknown.
Type maz't-r/a?.—Holotype and 3 paratypes, U.S.N.M. No. 56560.

The type series was collected by E. A. Schwarz, January 26, 1911.

Genus PRIONOSCELES Blandford

PRIONOSCELES INGAE, new species

Female.—Black, shining, with abundant cinereous hairs on elytra;

1.97 mm. long, 1.99 times as long as wide.

Frons convex above, surface feebly shining, reticulate, strongly
punctured, with median line indefinitely elevated ; below subsemicir-

cularly flattened, with somewhat smaller, less distinct punctures and
no sign of a median elevation ; epistoma somewhat elevated, with con-

spicuous tuft of hairs from epistomal margin; frontal hairs sparse
and inconspicuous. Eye narrow ovate, inner line entire, facets small.

Antenna yellowish" red with club infumated with darker coloration

;

scape club-shaped, funicle shorter than scape, 6-segmented, with distal

segments much wider ; club oval, with one nearly complete septum.
Pronotum exactly as long as wide, posterior outline bisinuate, dis-

tinctly margined throughout, with margin continuing at sides well

past middle, posterior lateral angles rounded, sides subparallel and
nearly straight (very feebly arcuate) to well past middle, very broadly
rounded in front; surface shining; anterior third with low, subcon-

centric asperities, with a few short, fine hairs ; posterior portion sub-

glabrous, finely, moderately sparsely punctured, with interstices retic-

ulate, median line impunctate on basal third.

Elytra notably wider than pronotum and 1.31 times as long, 1.18

times as long as wide ; bases slightly sinuate, margined ; sides nearly

straight and subparallel on anterior two-thirds, very broadly rounded
behind ; dorsal contour arcuate from base, much more strongly behind
middle; surface shining, piceous-black; striae weakly, first and sec-

ond more strongly impressed, punctures very close, of moderate size;

interspaces wide, nearly flat, strongly uniseriately punctured, the
punctures being similar in size to those of striae but not so closely

placed, surface more roughened and subgranulate behind middle ; de-

clivity strongly convex; vestiture of erect, yellow-cinereous bristlelike

hairs, moderately abundant throughout but especially so on declivity.

Male.—Similar to female in general habitus, with frons concave,
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shining, finely, closely punctured, with conspicuous fine hairs of mod-

erate length.

Type locality.—\jx Esperanza, Colombia,

Hofit.—Inga.

Type material.—Holotype and 2 paratypes, U.S.N.M. No. 56561.

The short type series was collected September 8, 1935, from Inga^ by

R. P. Roba.

PRIONOSCELES SPADIX, new species

Light reddish brown; 1.97 mm. long, 2.22 times as long as wide;

allied to Prionosceles atratus Blandford and P. maurus Blandford.

Frons strongly convex above, transversely impressed between an-

tennae ; surface shining, moderately punctured, with a few small, in-

conspicuous hairs ; epistomal margin thickened, with conspicuous, yel-

low hairs in median third. Eye elongate, narrow, facets rather small,

inner line entire.

Pronotum as wide as long, slightly widest at middle
;
posterior out-

line bisinuate, finely margined toward sides, posterior angles strongly

rounded; sides finely margined on posterior three-fifths, very feebly

arcuate, very broadly rounded in front; surface moderately shining,

glabrous, punctate-asperate throughout, much more strongly in an-

terior third ; median line not elevated, punctured.

Elytra very slightly wider than pronotum and 1.23 times as long,

1.19 times as long as wide; bases sinuate, distinctly margined; sides

nearly straight and subparallel on anterior five-eighths, then broadly

arcuate; surface shining, spadiceous; dorsal contour convex through-

out, more strongly on posterior half; striae impressed, the first very

strongly impressed, punctures close and moderate in size; interspaces

somewhat convex, first interspace narrow on basal fifth and apical two-

fifths, other interspaces wide on disk and side, somewhat narrowed on

declivity, discal interspaces with fine punctures, becoming uniseriate

behind, uniseriately granulate on declivity ; anterior half subglabrous,

posterior half with fine, short, erect hairs.

Type locality.—Guatemala.

Host.—^Mahogany (hybrid?).

Type material:~E.o\oiy\)Q, U.S.N.M. No. 56562.

The holotype was taken May 26, 1941, from hybrid (?) mahogany
intercepted at quarantine. New York (89860) , from Guatemala.

Genus PHLOEOTRIBUS Latreille

The complex of species of the tribe Phloeotribini characterized by

having the joints of the antennal club varying from loosely articu-

lated to flabellate have been separated into several genera. The ones

we are concerned with at present are Phloeotribus Latreille, Phleoph-
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thorns Wollaston, and Phfhorophloeus Key. These, as characterized,

seem sufficiently different to be considered as distinct genera, and

when the genotypes are compared the same is true. However, when

the group as a whole is studied, it is found that there are no sharp

lines of demarcation between the species groups. Many species can-

not be definitely placed in any of the three categories but possess cer-

tain characters of one group and certain other characters of other

groups. It would seem that the tribe is still undergoing active evolu-

tion and that the species groups present such an unusual intergrada-

tion of characters that it seems wise to treat them as a single

genus under the oldest generic name, Phloeotribus.

Of the five new South American species described in the fol<

lowing pages the first two {Phloeotribus manni and P. argentinae)

belong unmistakably to Phloeotribus s. str. Of the other three, P.

holiviae and P. harringtoni cannot be placed definitely in either

Phloeotribus s. str. or Phthorophloeus Rey, as they have some char-

acters of each group. P. jujuya agrees with Phthorophloeus in some

respects and with Phloeophthoims Wollaston in others.

PHLOEOTRIBUS MANNI, new species

Plate 17, Figuees 26, 27

Female.—Pronotum piceous-black, opaque; elytra reddish brown,

opaque ; 3.11 mm. long, 1.53 times as long as wide.

Frontal rectangle 1.09 times as long (including epistomal lobe) as

wide ; frons (fig. 27) convex above, impressed between eyes above the

usual transverse, arcuate impression between bases of antennae, trans-

versely impressed on epistoma ; surface piceous-brown, closely, rather

coarsely punctate, with fine, short, appressed hairs ; epistomal margin

thickened and liplike, with a large epistomal lobe twice as wide as

long, reddish yellow in color with its distal end shallowly emarginate,

arising from its posterior distal surface. Eye slightly less than three

times as long as wide, wider above middle, with lower half tapering

to a very sharp angle. Antennal scape bright reddish brown, slightly

longer than club, which is darker and subopaque.

Pronotum 1.19 times as wide as long, widest at base, posterior out-

line extended in median area, posterior angles scarcely rounded, sides

and front margin together nearly evenly semicircular; surface

opaque, rather coarsely, densely, moderately shallowly punctured,

posterior median area scarcely granulate, anterior area scabrous, sides

with broad, low asperities larger and higher at anterior angles; vesti-

ture of fine, short hairs, with a few larger, stouter hairs intermixed

at sides and in front.

Elytra wider than pronotum and 1.40 times as long, very broad,

1.03 times as long as wide ; anterior margins arcuate, strongly crenu-
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Lite; sides subparallel on about anterior half, very broadly rounded

behind; surface opaque; striae narrow, strongly impressed, punc-

tures small, shallow, closely placed ; interspaces several times as wide

as striae, flat anteriorly, convex on declivity, becoming narrower pos-

teriorly, rugose, with irregularly arranged, lunate asperities anteri-

orly, becoming uniseriate behind ; vestiture of small, short hairs on

sides and declivity.

The male is unknown.

Type locality.—Rio Madeira, Brazil.

Additional locality.—Rio Beni, Bolivia.

Host.—Unknown.
Type material.—Holotype and 1 paratype, U. S. N. M. No. 565G3.

The type was collected by W. M. Mann in 1933 at Rio ISIadeira,

Brazil
;
paratype by W. M. Mann, Rio Beni, Bolivia.

PHLOEOTRIBUS ARGENTINAE, new species

Plate 17, Figttkes 28-30

Female.—Piceous-black, with anterior margin of pronotum, an-

tennae, and parts of the legs reddish brown ; 2.63 mm. long, 1.69 times as

long as wide.

Frons (fig. 30) convex above, frontal rectangle 0.92 as long as wide,

transversely impressed just above epistomal margin and also be-

tween the eyes, wuth impressions separated by a transverse, slightly

arcuate elevation between the bases of antennae, surface subopaque,

reticulate, with rather small, shallow punctures; epistomal margin

thickened, liplike, extended in median line. Antenna reddish brown,

arising from frons one-third of distance between eye and median line

;

scape long, slender, with a few short hairs; club nearly as long as

scape, with rather long, slender lamellae. Eye elliptical, 3.3 times

as long as wide, inner margin entire, facets moderate.

Pronotum 1.26 times as wide as long, widest near base, posterior out-

line strongly bisinuate, posterior angles rounded, sides and front

margin evenly subsemicircularly rounded, anterior margin serrate at

each side, with median serrations obsolescent ; surface opaque, rugose-

asperate in front and at sides, median third of posterior disk subgran-

ulate, with large but very shallow, very indistinct, obsolescent punc-

tures; hairs scanty and very inconspicuous, more numerous at sides.

Elytra wider than pronotum and 1.62 times as long, 1.18 times as

long as wide ; anterior margins arcuate, elevated and crenulate ; sides

nearly straight and feebly converging on anterior two-thirds, moder-

ately rounded behind; surface convex from base to apex, moderately

shining, piceous except near anterior margin; striae deeply impressed,

punctures small, indistinct; interspaces two or more times as wide
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as striae, nearly flat, lunately asperate anteriorly, becoming uniseri-

ately granulate behind ; vestiture on anterior half scanty, sparse and

fine, with coarser, longer, yellow setae on posterior half and on sides,

becoming more conspicuous on declivity,

Male.—Similar to female in general habitus; frons (fig. 29) con-

cavely impressed, below with a well developed, erect epistomal process

arising just above the epistomal margin and having the free end

squarely truncate, the sides feebly converging; antennal scape with

dense fringe of long yellowish hairs
;
pronotum with anterior margin

equally serrate at center and sides ; elytral setae more conspicuous.

Type locality.—El Quemado, Argentina.

Additional locality.—Salta, Argentina.

Host.—Unknown.
7'ype material.—Holotype, allotype, and 41 paratypes, U. S. N. M.

No. 56564.

The type series was collected by G. L, Harrington in 1927-28 in

northern Argentina, in the provinces of Jujuy and Salta.

PHLOEOTRIBUS BOLIVIAE, new species

Plate 17, Figxjres 31, 32

Female.—Head piceous, pronotum very dark reddish brown, elytra

reddish brown ; 2.17 mm. long, 1.92 times as long as wide.

Frons (fig. 32) convex above, frontal rectangle 0.94 as long as

wide, transversely elevated between bases of antennae, surface sub-

shining, reticulate, sparsely, shallowly punctate, with a short, fine,

median sulcus just above transverse elevation; below transversely

rather broadly impressed on epistoma, with punctures rougher,

coarser, and deeper than above ; epistomal margin thickened, liplike

;

piceous above, reddish brown in epistomal impression. Antenna aris-

ing from side of frons one-third of distance between eye and median
lines, scape and funicle reddish brown, club piceous, about as long as

scape. Eye elongate elliptical, not emarginate, facets moderate.

Pronotum 1.25 times as wide as long, widest near base, posterior

outline extended in median area, posterior angles rounded, sides

strongly arcuate, slightly constricted behind the very broadly rounded
front margin, which is without serrations in median area but with
small serrations at each side ; surface shining, rugose-asperate in front

and at sides, with sparse, semierect hairs, rugose-granulate and shal-

lowly punctate in posterior median portion with fine, short hairs.

Elytra wider than pronotum and 1.80 times as long, 1.31 times as

long as wide; anterior margins arcuate, elevated and crenulate, sides

nearly straight and feebly diverging, moderately rounded behind,
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with small serrations ; surface shining ; striae deep, with rather close,

shallow punctures of moderate size; interspaces slightly wider than

striae, rugose-asperate, asperities becoming uniseriate posteriorly,

hairs stout, erect; declivity with striae and interspaces subequal in

width, with hairs as on disk and sides; posterior rim margined and

serrate.

Male.—Similar to female in habitus; frons concave below, with

epistomal margin narrowly elevated, surface partly concealed by

moderate, yellow hairs, transverse elevation between bases of anten-

nae divided in median line by a longitudinal sulcus extending dorsad

into a secondary concavity, with moderately long and coarse yellow

setae arising from each side and directed toward median line; above

secondary concavity with a rather low, hill-like elevation ; frontal rec-

tangle 1.14 times as long as wide; antenna arising from nearly half-

way between eye and median line; scape with dense brush of long

yellow hairs.

Type locality.—Mapiri, Bolivia.

Hoat.—Unknown.
Type material.—Holotype, allotype, and 1 paratype, U. S. N. M.

No. 56565.

The type series was taken by G. L. Harrington in September 1925

at Mapiri, Department of La Paz, Bolivia.

PHLOEOTRIBUS HARRINGTONI, new species

Plate 17, Figubes 33, 34

Female.—Piceous-brown, with antennae and legs lighter; 2.31 mm.
long, 2.33 times as long as wide.

Frontal rectangle 0.83 as long as wide, including epistomal lobe,

which is longer than wide ; frons (fig, 34) convex above, transversely

impressed on epistoma, elevated between bases of antennae, indefi-

nitely impressed above; surface piceous-brown, subshining, moder-
ately punctured, with moderately short, semierect, cinereous hairs.

Eye more than three times as long as wide, with outline fusiform.

Antenna inserted at side very near eye ; scape and funicle light red-

dish brown, club darker, with segments more than three times as wide

as long.

Pronotum 1.17 times as wide as long, widest near base, posterior

outline bisinuate, scarcely extended in median area, posterior angles

rounded, sides convergently arcuate to the constriction just behind

the broadly rounded anterior margin, which is devoid of serrations;

surface moderately shining; median area with close, rather shallow,

moderately large punctures, with a few small granules only on an-

terior third, sides with low, broad asperities distributed from behind

the front margin nearly to base ; vestiture of rather stout, moderate-



NEW AMERICAN SCOLYTOID BEETLES—BLACKMAN 389

ly long, semierect, yellow setae, at sides directed caudad, setae finer

and directed mesad on disk.

Elytra wider than pronotum and 1.82 times as long, 1.31 times as

long as wide; anterior margins arcuate, crenulate, with a secondary

row of lunate asperities behind and parallel to it, and a few addi-

tional, scattered asperities behind this; sides straight and subparallel

on anterior two-thirds, rather narrowly rounded behind, with pos-

terior margins serrate; surface somewhat shining; striae wide and

deep, with coarse, close punctures ; interspaces usually narrower than

striae, rugose, with low, wide, lunate, approximately uniseriate as-

perities; vestiture of rather stout, suberect setae, approximately uni-

seriate on disk and sides except in sutural interspaces. Declivity

arched, arising from well behind middle; striae deeper than on disk

and similarly punctured ; interspaces narrower, strongly convex, some

of asperities reduced to granules, others elevated to form sharp, coni-

cal teeth on interspaces 3, 5, 7, and 9; setae larger and more num-

erous than on disk.

Male.—Similar to female, but with frons concave from above level

of eyes to epistomal margin, interantennal elevation incomplete in

median third; antenna similar to that of female but with longer,

more numerous hairs on scape.

Type locality.—Aguaray and Tartegal, Argentina.

Host.—Unknown.

Type material.—Holotype, allotype, and 8 paratypes, U.S.N.M. No.

56566.

The type series was collected by G. L. Harrington on October 19-21,

1920.

PHLOEOTRIBUS JUJUYA, new species

Plate 17, Figukes 35, 36

Female.—Reddish brown, with head piceous-brown ; 2.53 mm.
long, 2.16 times as long as wide.

Frontal rectangle 0.71 as long as wide, including epistomal lobe,

which is longer than wide ; frons (fig. 36) convex above, reddish, closely,

moderately coarsely punctured ; transversely impressed below ; elevated

between antennal bases, transversely flattened above, median line

with a carinal elevation which in turn has a median sulcus ; vestiture

short, fine, and sparse. Eye elongate elliptical. Antenna inserted at

side near eye; scape and funicle light reddish brown, club darker,

with segments less than twice as wide as long.

Pronotum 1.17 times as wide as long, widest at base, posterior outline

scarcely sinuate, not at all extended posteriorly, posterior angle scarcely

rounded; sides convergently arcuate, with little evidence of anterior

constriction, anterior margin very broadly rounded, subsinuate in me-
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dian area, margin without serrations; surface moderately shining,

median area with moderate close, very shallow punctures, interstices

reticulate, appearing subgranulate; median line impunctate, extending

slightly past middle, somewhat elevated anteriorly; sides with very

low, broad, small asperities becoming granulate near base; vestiture

of scanty, fine, appressed hairs.

Elytra wider than pronotum and 1.90 times as long, 1.39 times as

long as wide ; anterior margins rather weakly arcuate, crenulate, with

scattered, lunate asperities posterior to it; sides nearly straight and

subparallel on less than anterior two-thirds, rather narrowly rounded

behind, with margins serrate; surface shining; striae wide and deep,

with coarse, close, transverse punctures; interspaces variable, but not

wider than striae, rugose-granulate, with granules coarse and uniseri-

ate posteriorly; vestiture of small, semierect, inconspicuous hairs on

disk, sides, and declivity; declivital granules coarser on interspaces.

Mde.—^Unknown.

Type locality.—Santa Clara, Jujuy, Argentina.

Host.—Unknown.
Type m«ifmaZ.—Holotype, U.S.N.M. No. 56567.

The holotype was collected by G. L. Harrington on September 23,

1921.

Genus RENOCIS Casey

RENOCIS CHAPINI, new species

F&male.—Reddish brown, with light cinereous scales and setae; 1.58

mm. long, 1.90 times as long as wide; allied to Reiwe'is hrazUiensis

Blackman and R. insulans Blackman, but slightly slenderer than

either.

Frons with epistomal margin without visible tooth in median line,

fringed with fine yellowish setae ; broadly, shallowly impressed above

epistoma, shining, finely punctured below, convex above, subopaque,

finely reticulate, finely punctate, with short cinereous hairs and di-

vided scales. Eye about three times as long as wide, finely faceted;

inner outline scarcely emarginate. Antenna with scape, 5-segmented

funicle, and club nearly equal in length; club 1.53 times as long as

wide, ovate, with distal end subacuminate, sutures setose and weakly,

annularly impressed.

Pronotum 1.36 times as wide as long, widest near base, basal margin

bisinuate, sides strongly arcuate from base to weak constriction just

behind the very broadly rounded front margin, which bears a few

longer setae; surface reddish brown, weakly shining, finely, closely

punctured, finely reticulate, subgranulate; each side with a few very

small asperities, variable in number and scarcely visible ; surface partly

concealed by numerous small, cinereous scales, often bifurcate, many

of those near base nearly white.
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El3i^ra wider than pronotiim and 1.92 times as long, 1.31 times as

long as wide ; sides subparallel on anterior two-thirds, rather broadly

rounded behind; basal margins from suture to fifth interspace with

&-7 crenulations on ea^-h elytron, in a continuous line ; striae impressed,

much stronger behind, punctures moderately large, close ; interspaces

wider, moderately convex, with numerous fine punctures bearing small,

subcircular, appressed scales, with a median row of larger punctures

bearing larger, narrower, erect scales in each interspace; scales vary-

ing in color from nearly white to testaceous, but not forming a color

pattern. Declivity evenly arched, not modified, scales slightly longer

and more erect than on disk.

The male is unknown.

Type locality.—Ocho Kios, Jamaica.

Host.—^Unknown.

T^jpe materiaL—Holotype and 1 paratype, U. S. N. M. No. 56568.

The two specimens comprising the type series were taken, flying at

dusk, on February 2, 1937, near Ocho Rios, Jamaica, by E. A. Chapin

and R. E. Blackwelder.

Genus CHRAMESUS LeConte

CHRAMESUS PANAMENSIS, new species

Feinale.—Dark reddish brown to piceous, opaque, with yellow-

cinereous bristles and scales ; 1.43 mm. long, 1.70 times as long as wide

;

allied to hicoriae LeConte and asjyeratus Schaeffer, but smaller than

either of these.

Frons convex above, flattened below, with epistomal lobe nearly

as long as wide arising from the liplike epistomal margin; frontal

rectangle (including lobe) 1.16 times as long as wide; surface opaque

to subopaque, reticulate, very finely granulate, with minute punctures

bearing short, moderately stout, dorsally directed hairs. Antenna
arising from side near eye, similar in general to that of hicoriae. Eye
rather large, facets moderately large, inner line entire.

Pronotum 1.24 times as wide as long, posterior outline bisinuate,

moderately produced in median line; sides strongly arcuately con-

vergent, broadly rounded in front; feebly, transversely impressed

just behind front margin ; surface opaque, reticulate, finely granulate-

punctate in median area, lateral areas with low, broad asperities par-

allel to lateral outlines and extending to base; entire surface with

rather sparse, flattened, cinereous setae directed posteromesad on disk.

Elytra wider than pronotum and 1.50 times as long, 1.12 times as

long as wide ; bases arcuate, elevated, and serrate ; sides feebly arcuate,

broadly rounded behind; dorsal contour obliquely arcuate from base

to apex ; surface opaque to subopaque ; striae impressed, with shallow,

moderate-sized punctures ; interspaces much wider than striae at base,
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slightly wider midway, convex, uniseriately granulate, with a median
row of erect, stout, j^ellowish-cinereous setae, with numerous much
smaller, scalelike setae on sides of each interspace and between the

larger setae ; declivity without special modifications.

Male.—Similar to female in habitus but with frons strongly con-

cave, bordered at each side by a sharp, elevated ridge.

Type loccdity.—Panama Canal Zone.

Host.—Unknown.
Type matenal.—Holotype, allotype, and 5 paratypes, U. S. N. M.

No. 56569.

The type series was collected by E. A. Schwarz in February and
March 1911.

Genus PHRIXOSOMA Blandford

PHRIXOSOMA MAGNA, new species

Plate 17, Figures 37-40

Piceous-brown, with elytra lighter brown ; 3.91 mm. long, 1.93 times

as long as wide; larger and much stouter than Phrixosoma rude
Blandford.

Frons (fig. 38) convex, opaque, densely, finely granulate through-

out, with fine median carina on lower half, somewhat flattened at each
side; vestiture of fine, rather short, dense, yellowish hairs which are

inconspicuous except in profile. Eye divided, the parts entirely

separated (fig. 39) by a broad area having the texture and vestiture

of the frons; facets of moderate size. Antenna (fig. 40) with scape

long, slender, 2.46 times as long as 6-segmented funicle, club longer

than funicle, 1.28 times as long as wide, pubescent, with 3 nearly
straight sutures, marked by rows of longer setae, only the first suture

partly septate.

Pronotum 1.35 times as wide as long, widest behind middle; pos-

terior outline bisinuate, feebly margined toward sides, posterior lateral

angles broadly rounded, sides not margined, very strongly arcuate,

very broadly rounded in front, surface opaque, finely, densely granu-
late, with fine, short hairs ; median line narrowly elevated on less than
posterior half.

Elytra wider than pronotum and 2.06 times as long, 1.33 times as

long as wide; bases margined and slightly elevated, finely granulate-

crenate; sides weakly arcuate on anterior two-thirds, more strongly
behind, apex rather narrowly rounded; surface opaque, cinnamon
brown, infumated with piceous brown on humerus ; striae deeply im-
pressed, narrow, punctures small and moderately spaced ; interspaces

broad, weakly convex, densely, finely granulate, with fine, short, silky,

cinereous hairs, similar on disk, sides, and declivity.
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The locality.—Bolivia, South America.

Host.—Unknown.
Type material.—Holotype and 4 paratypes, U. S. N. M. No. 56570.

The type series was collected by G. L. Harrington in the Depart-

ments of Beni and La Paz, Bolivia, in August and September 1925.

PHRIXOSOMA OBESA, new species

Dark cinnamon-brown with elytra lighter, 2.36 mm. long, 1.86

times as long as wide; smaller and slightly stouter than Phrixosoma
magna, new species.

Frons convex, surface opaque, densely, finely granulate, with very

fine, indistinct median carina on lower half, transversely impressed

above epistomal margin; vestiture fine, short, inconspicuous except

in profile, slightly longer on epistoma. Eye entirely divided into

two parts, separated by a broad area having the texture and vestiture

of the frons ; facets rather small. Antenna apparently similar to that

of magna., new species (no balsam mounts available).

Pronotum 1.26 times as wide as long, widest at base
;
posterior out-

line bisinuate, submargined toward sides, posterior lateral angles

sharp ; sides arcuately narrowed from base to broadly rounded front

margin; surface subopaque, finely, densely granulate-punctate, with

fine, short hairs, conspicuous only with proper lighting; median line

narrow, elevated, shining, and impunctate, evident only on posterior

third.

Elytra wider than pronotum and 1.84 times as long, 1.31 times as

long as wide; bases submargined, granulate; sides nearly straight,

very feebly arcuate on anterior two-thirds, apex moderately rounded

;

surface opaque, cinnamon-brown; striae narrow, deeply impressed,

punctures small, indistinct, close; interspaces wide, nearly flat on

disk, convex behind, finely, closely granulate, with fine, rather short,

silky, yellow-cinereous hairs, similar throughout.

Type locality.—Gatun, Panama Canal Zone.

Host.—Unknown.
Type material—Holotyipe, U. S. N. M. No. 56572.

The holotype was taken by E. A. Schwarz on April 7, 1911.

PHRIXOSOMA PARVA, new species

Piceous-brown, subopaque, with elytra slightly lighter, 2.10 mm.
long, 2.16 times as long as wide.

Frons convex, surface opaque, densely, finely granulated, with very

fine, indistinct median carina on lower half, epistoma slightly im-

pressed at each side; vestiture short, fine, inconspicuous, longer on

epistoma. Eye bipartite, the smaller upper portion entirely sepa-
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rated from tlie lower portion by Ji broad area similar in texture and

vestiture to the frons. xVntennae similar to those of other species.

Pronotum 1.14 times as wide as long, widest at base, posterior out-

line bisinuate, submargined toward sides, posterior lateral angles not

rounded; sides without beaded margin, weakly convergently arcuate

on posterior half, constricted before middle, broadly rounded in

front; surface subopaque, finely, densely granulate-punctate, with

rather short, fine hairs, inconspicuous except with proper lighting;

median line narrow, slightly elevated, on posterior two-fifths.

Elytra only slightly wider than pronotum and 1.87 times as long,

1.51 times as long as wide; bases feebly arcuate, margins scarcely

elevated; sides nearly straight, feebly converging on anterior two-

thirds, narrowly rounded behind ; surface subopaque, striae moderate

in width, impressed, punctures small, moderately spaced ; interspaces

nearly twice as wide as striae, nearly flat on disk, somewhat convex

behind, finely, closely granulate-punctate, with fine, moderately short,

silky hairs throughout; declivity rather sloping.

Tyye locality.—Cayamas, Cuba.

Host.—Unknown.
Type material.—Holotype and 1 paratype, U. S. N. M. No. 56571.

The type material was collected by E. K. Schwarz on February 14.

Genus LEPERISINUS Reitter

LEPERISINUS HOFERI. new species

Female.—Reddish brown to piceous, with anterior borders of

pronotum and elytra lighter; 2.G-3.5 mm. long, holotype 3.43 mm.
long, 1.9 times as long as wide; allied to californicus Swaine and

imperialis Eichhoff.

Frons broadly, moderately deeply concave, surface reticulate, sub-

shining, sides finely, rather closely punctate, subgranulate, more dis-

tinctly granulate-punctate above, median area below with very few,

very fine punctures, bearing few hairs, sides and upper frons with

light, sordid-yellow^, appressed, moderately long hairs directed meso-

dorsad; frontal rectangle 0.54 as long as wide, very wide between

eyes, epistomal lobe very low and wide, with epistomal margin ven-

trad of it broadly emarginate. Eye elongate oval, margin entire,

facets moderately coarse. Antennal club elongate oval, compressed,

with silky pubescence and a few longer hairs ; first two sutures trans-

verse, third obliquely arcuate.

Pronotum 1.34 times as wide as long, widest slightly before base

;

posterior outline bisinuate, somewhat produced in median line; pos-

terior lateral margins rounded, sides strongly, convergently arcuate,
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constricted anteriorly, anterior margin very broadly rounded,

scarcely impressed posterior to it; surface shining but mostly con-

cealed by scales, punctures dense but very shallow, interstices variably

granulate in median area ; lateral areas with rather numerous, coarse

asperities arranged as a submarginal row in front and extending to

base and across anterior disk, smaller behind and in anterior median

area; color markings produced by scales of two colors—dark-brown

scales in a nearly regular, diamond-shaped median area and an ir-

regular area at each side of disk, and at each side two light areas

formed by light-yellow cinereous scales, one at extreme sides and one

between the median and lateral dark areas.

Elytra wider than pronotum and 2.07 times as long, 1.35 times as

long as wide; bases arcuate, elevated, and serrate; sides subparallel

on anterior half, then gradually narrowed to the narrowly rounded

apex; dorsal contour oblique, arcuate from middle to apex; surface

shining, but almost entirely hidden by scales and hairs of two colors;

striae impressed, punctures small and indistinct; interspaces wide,

nearly flat on disk, more or less convex behind, granulate-punctate

with larger granules or asperities, densely clothed with scales varying

from subcircular to slender and with a few hairs, with hairs or

slender scales forming the middle row in each interspace on sides and

on anterior part of disk, these replaced on posterior half by erect or

semierect, broad scales which exaggerate the convexity of the poste-

rior part of most interspaces. Declivity sloping, suture decidedly

convex, second interspace narrow, fiat, appearing depressed, third

interspace broad, convex, the others slightly convex. Color pattern

of elytra formed by arrangement of dark-brown scales and hairs and

yellow-cinereous scales and hairs as follows: A dark band at base,

then a wider, irregular, light band, next an irregular dark band, in-

complete at sides, followed by a light, irregular, oblique band, and

finally an irregular dark spot involving interspaces 2 and 3 ;
posterior

border and sides prevailingly light.

Male.—Similar to female in habitus; frons flattened from eye to

eye, reticulate, subshining, finely punctate, with hair as in female;

median carina short, blunt, shining, midway between epistomal mar-

gin and upper level of eye.

Type locality.—Sabino Canyon, Ariz.

Host.—Fraximis sp.

Type material.—Holotype, allotype, and 19 paratypes, U. S. N. M.
No. 56573.

Holotype, allotype, and 12 paratypes taken from felled ash trap

tree, at Sabino Canyon, Ariz., May 20, 1918, by George Hofer, 7

paratypes taken from Fraocinus sp. at Meek, N. Mex., by W. F. Fiske.
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LEPERISINUS OREGONUS. new species

Female.—Piceous-brown, with elytra and anterior border of pro-

notum lighter; 2.8-3.3 mm. long, holotype 3.00 mm. long, 1.91 times

as long as wide ; allied to califomicus Swaine and hoferi, new species,

and intermediate in size between the two,

Frons very wide between eyes, frontal rectangle 0.61 as long as

wide; broadly, rather deeply concave, more strongly above; surface

shining except where hidden by vestiture, faintly reticulate, moder-

ately closely, finely punctate at sides, subgranulate-punctate above,

median eighth between eyes with few or no punctures ; sides and up-

per frons with rather coarse, moderately long, cinereous hairs, di-

rected mesodorsad; epistomal lobe inconspicuous. Eye less elongate

than in californicus and hoferi, facets moderately coarse. Antennal

club 1.7 times as long as wide, somewhat compressed, first 2 sutures

transverse, third suture slightly arcuate and oblique.

Pronotum 1.41 times as wide as long, widest at base; posterior out-

line bisinuate; posterior lateral angles not rounded, sides arcuate and

convergent, slightly constricted just behind the very broadly rounded

anterior margin; surface almost entirely concealed by scales but

shining where visible, median area punctate-granulate, lateral areas

with asperities smaller than in californicus and much smaller than

in hoferi^ replaced by granules near base; color markings similar to

those of its allies.

Elytra wider than pronotum and 2.14 times as long, 1.38 times as

long as wide; bases arcuate and serrate, sides subparallel on anterior

half, then gradually narrowed, moderately rounded behind (more

broadly rounded than in hofen) ; dorsal contour nearly straight on

more than anterior half, declivity weakly arcuate; surface almost en-

tirely hidden by scales and hairs; striae impressed, narrow, nearly

concealed by scales from interspaces, punctures small and inconspicu-

ous; interspaces wide, nearly flat, finely granulate-punctate, asperities

much smaller than in californicus^ hoferi, etc., not notably larger on pos-

terior half; vestiture of scales and hairs, of which the former are much
more numerous; middle row of vestiture in each interspace on sides

and on anterior half of disk consisting of semierect hairs or slender

scales, middle rows on first 3 interspaces of the declivity of large,

erect scales, very broad on distal two-thirds ; color pattern formed of

yellow scales and hairs and brown scales and hairs similar in general

to that of its allies.

Male.—Similar to female in habitus, frons not so deeply concave

and with a distinct transverse elevation (carina) between bases of

antennae, and extending dorsad from this an elevated median carina

;

surface not so finely punctured, with slightly sparser hairs
;
pronotal
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and elytral asperities coarser and yellow scales more numerous than

in female ; elytral interspaces with larger asperities than in female.

Type locality.—Forest Grove, Oreg.

Additional localities.—Cowal\\s^ Portland, St. Helens, Oreg.

Host.—Fraxinus oregorm Nuttall.

Type material.—Holotype, allotype, and 25 paratypes, U.S.N.M. No.

50574.

The holotype, allotype, and 5 paratypes were taken from Oregon

ash at Forest Grove, Oreg., by M. C. Lane, January 8, 1919 ; 11 para-

types, Corvallis, Oreg., 1931; 7 paratypes taken at Portland, Oreg..

August 31, 1926, by C. E. Wood; 2 paratypes, St. Helens, Oreg., from

FraxiTVUs, by A. D. Hopkins.

Genus PHLOEOSINUS Chapuis

PHLOEOSINUS BLACKWELDERI, new species

Male.—Black, with elytra reddish brown ; 2.97 mm. long, 2.10 times

as long as wide ; closely allied to nitidus Swaine and cupressi Hopkins.

Frons rather wide between eyes, frontal rectangle about 0.63 as long

as wide; epistomal lobe very short; surface piceous, finely, densely

granulate-punctate at sides, deeply, closely punctate above (more so

than in nitidus)., median area shining, concave between eyes (less

deeply than in 7iitid'us), not extending to epistoma, which is very

finely granulate-punctate; median carina short and not conspicuous;

hairs short. Eye more than 3 times as long as wide, more than half

divided by an emargination. Antenna with club nearly twice as long

as wide, sutures oblique.

Pronotum 1.10 times as wide as long, widest at base; sides regularly,

convergently arcuate, without constriction, broadly rounded in front

;

surface brightly shining, piceous-black, closely, deeply punctured on

disk, more finely and densely near anterior margin, sides subgranulate-

ly punctured; lateral calli distinct; hairs fine and short (shorter than

in nitidus) over most of pronotum, with longer hairs anterolaterad

of calli.

Eh'tra wider than pronotum and 1.63 times as long, 1.34 times as

long as wide, widest behind middle ; sides slightly sinuate, subparallel,

very broadly rounded behind ; surface shining, striae sinuate, deeply

impressed, punctures large, close, shallow ; interspaces on disk rugose-

granulate, convex, with very fine punctures, much wider than striae

near base, about equal in width to striae on most of disk, granules con-

fused anteriorly, becoming uniseriate posteriorly; sides with striae

and interspaces about equally wide, interspaces less strongly rugose

and granulate ; hairs short and fine, not abundant. Declivity abrupt,

of the nitidus-cupressi type, with coarse, black serrations ; first inter-
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space with several (three in type) coarse, Wack serrations only at

summit of declivity, with apical three-fourths flat, shining, moder-

ately, rather roughly punctured; second interspace obliterated in mid-

dle half of declivity but widened into an angular area near apex ;
third

interspace elevated, with 8-10 coarse, stout, blunt, black serrations

(coarser and much blunter than in nitidus) ;
fifth, seventh, and ninth

interspaces each with a few smaller serrations; hairs slightly longer

than on disk.

Female.—^'miil^Y to male but averaging somewhat larger; frons

wider between eyes, frontal rectangle 0.62 as long as wide; convex,

densely granulate-punctate, median carina variably, often feebly de-

veloped on lower half; pronotum with lateral calli less developed;

elytral declivity similar to that of nitidus but with the serrations much

smaller; with numerous scales on first to fourth interspaces.

Type locality.—Ciricito, Panama Canal Zone.

Host.—Unknown.

Tyj^e material.—Holoiy^e^ allotype, and 14 paratypes, U. S. N. M.

No. 56576.

The type series was taken March 4, 1930, by R. E. Blackwelder, as

the specimens alighted upon the trunk of an unknown felled tree at

Ciricito, Canal Zone.

CARPHOBIUS, new genus

Body subcylindrical, moderately stout, ornamented with hairs;

frons convex above, flattened below; eye weakly emarginate, finely

faceted; antennal club connate, with impressed, setigerous sutures,

partly septate, funicle 6-segmented
;
pronotum wider than long, with

posterior outline bisinuate as in Phloeosinus Chapuis, fore coxae

moderately widely separated, third tarsal joint bilobed; elytra with

anterior margins arcuate, serrate, striae scarcely impressed, inter-

spaces with moderate hairs; declivity moderately sulcate, first inter-

space somewhat elevated, third interspace more strongly elevated,

granulate-dentate in male.

Genotype, Carphohius arisonicus, new species.

CARPHOBIUS ARIZONICUS, new species

Plate 17, Figures 41-45

Female.—Piceous-brown ; 1.79 mm. long, 2.23 times as long as wide.

Frons (fig. 43) convex above, somewhat flattened, feebly subconcave

below, finely, moderately closely, subgranulately punctured, with fine

hairs of moderate length. Eye with inner outline broadly, shallowly

emarginate; facets fine. Antenna (fig. 45) with scape club-shaped,
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as long as club ; funicle very slightly shorter, 6-segmentecl, with dis~

tal segment much wider than others; club 1.44 times as long as wide,

widest through second segment ; first two sutures incompletely septate,

very strongly annulately constricted, and further marked by rather

long, conspicuous hairs, third suture marked by setae.

Pronotum 1.18 times as wide as long, widest near base, ^Dosterior

angles somewhat rounded, posterior outline bisinuate as in Phloeo-

sinus spp., sides feebly, convergently arcuate on posterior half, dis-

tinctly constricted in front of middle, very broadly rounded in front

;

surface piceous brown, shining, impressed across dorsum behind an-

terior margin, deeply, rather closely, moderately finely punctured on

most of disk, more finely and densely in front, finely subgranulate-

punctate at sides, median line not elevated, punctured as on rest of

disk ; vestiture of hairs of moderate size.

Elytra wider than pronotum and 1.86 times as long, 1.43 times as

long as wide; anterior margins arcuate, elevated and serrate as in

Phloeosinus spp.; sides subparallel on anterior two-thirds, broadly

rounded behind; surface subshining, piceous brown; striae slightly

impressed, punctures close, moderate in size; interspaces wider than

striae, rugulose, feebly granulate, with many fine punctures and rather

numerous, rather small hairs, granules reduced posteriorly. Declivity

sloping, first and third interspaces elevated, finely punctured, not

granulate, first stria impressed, distinctly punctured, second stria not

impressed, punctures smaller than on disk; intervening second inter-

space flat, finely punctured; all of interspaces with numerous rather

small hairs.

Male.—Slightly stouter than female but similar in general habitus;

frons (fig. 44) more coarsely sculptured, distinctly but not strongly

concave between eyes; elytral declivity with first interspace more

weakly elevated than in female, third interspace more strongly ele-

vated and with several tubercles, the two most posterior ones tooth-

like, with their apices sharp.

Type locality.—Huachuca Mountains, Ariz.

Host.—Unknown.
Type tnaterial.—Holotype, allotype, and 3 paratypes, U.S.N.M. No.

56575.

The type series, consisting of 4 females and 1 male, was collected

in Miller Canyon, Huachuca Mountains, Ariz., August 27, 1907, by

H. A. Kaeber.

U. S. GOVERNMENT PRINTING OFFICE: 1943
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New Species of Cnesinus.

1. 2, C. cubensis, dorsal (1) and frontal (2) views,; 3, 4, C. panamensis, dorsal (3) and frontal

(4) views; 5, C. robai, frontal view; 6, C. cognatus, frontal view; 7, 8, C. similis, dorsal (7)

and frontal (8) views; 9-11, C. fowatus, dorsal (9) and frontal (10) views and sketch of

side of pronotum showing fovea (11); 12, 13, C. nitidus, dorsal (12) and frontal (13) views.
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NEW SPECIES OF CAMPTOCERUS AND HEXACOLUS.

14-17, Camptocerus quadridens, dorsal (14) and frontal (15) views, antenna (16), and

foretlbia and tarsus (17); 18, 19, C. boliviae, dorsal (18) and frontal (19) views; 20-24,

Hexacolus stvieleniae, dorsal view (20), antenna (21). foretibia (22), frontal view of male

(23), and frontal view of female (24); 25, //. levis, dorsal view.



U. S, NATIONAL MUSEUM PROCEEDINGS. VOL. 94 PLATE 17

New Species of Phloeotribus .phrixosoma. and Carphobius.

26, 27, Phloeotribus nianni, dorsal (26) and frontal (27) views; 28-30, P. argentinae, dorsal

view (28), frontal view of male (29), and frontal view of female (30); 31, 32, P. holiviae,

dorsal (31) and frontal (32) views; 33, 34, P. karringtoni, dorsal (33) and frontal (34)

views; 35, 36, P. jujuya, dorsal (35) and frontal (36) views; 37-40, Phrixosoma magna,

dorsal (37) and frontal (38) views, lateral view of head (39), and antenna (40); 41-45,

Carphobius arizonicus, dorsal views of female (41) and male (42), frontal views of female

(43) and male (44), and antenna (45).
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By Edward S. Ross

INTRODUCTION

The present contribution is intended to be a summary of the sys-

tematics of the known Recent and Tertiary species of Embioptera

of North and South America. Although the writer has recently re-

vised the North American species (1940b), it seems desirable to include

them at this time in the light of new information and the need for

describing related new species. The current revision was initiated

by the discovery of many new species, as well as genera, in collections

sent to the writer for study, and by the availability of supplementary

data concerning certain poorly known old species. It is hoped that

this paper will attract the attention of field collectors and students to

this very interesting, but much neglected, order of insects. The extent

of this neglect can best be illustrated by the fact that this study, by
reference to only a few small collections, nearly doubles the number
of known American species.

The 71 recognizable American species are distributed in 17 genera
and 6 families. Except for the genus Oligotoma (represented only

by 3 introduced species), all genera seem to be endemic to the New
World. The Embiidae apparently constitute the only family, except

possibly the Oligotomidae (genus Gynemhia Ross), represented by
endemic genera in both the Old and New World. At least two of

these genera {Emholyntha Davis and PararhagadocMr Davis) appear

401
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to be closely related to certain Old World genera, as will be discussed

later, but otherwise those of the two faunas seem to be very distinct.

The other families, Oligembiidae, Anisembiidae, and Teratembiidae,

are peculiarly American.

Conclusions regarding the geographic distribution and phylogeny

of the New World species must await more adequate data. It is in-

teresting to note, however, that in the Clothodidae we have species

exhibiting the most generalized structural features of the order, while

in the genera Oligemhia Davis and Ghelicerca Koss some of the highest

specialization occurs. Most of the genera are well defined and are

often difficult to relate to one another, but in the Anisembiidae it

is possible to trace a serial specialization of generic and specific char-

acters that seems to correlate with a distributional pattern—the more

generalized forms being found in tropical South America and the

most highly specialized in environments bordering the Sonoran deserts

of North America. As evidenced by the fossil record {Clothoda

florissantensis Cockerell), the order ranged beyond its present limits

during the warm periods of the Tertiary. Most of this migration

appears to have come from the south, but there is a possibility that

during one of these warm periods one species {Gynemhia tarsalis Ross)

came to North America from the Old World, as did so much of its

Pacific coast biota, by means of a land bridge in the vicinity of the

Bering Strait. This will be more fully discussed hereinafter (p. 497)

.

References to the South and Central American Embioptera are

widely scattered in the literature. Navas (1918) made the only

attempt to treat in one paper the South American species, but his

concepts have been considerably altered by later workers and by the

discovery of many additional species. Davis (1939-40) in his "Tax-

onomic Notes on the Order Embioptera," has added more than any

other one worker to our knowledge of the American Embioptera. His

work is made particularly valuable by the fact that he had the oppor-

tunity to rcdescribe and figure the type specimens of many American

species.

Before passing to the present treatment it may be well to repeat

that the systematics of the order, as they probably always will be, are

based almost entirely upon the characters of the mature male. The

females are neotenic to a high degree and exhibit few characters.

There are as yet no available clear-cut characters that can be used to

determine the genus, or even family, of the females or immature

specimens. The best means of identifying these is by their definite

association with males, although it is possible at times to make deter-

minations by a process of elimination based upon geographic distribu-

tion, color, size, and number of hind basitarsal sole-bladders.
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Almost without exception the descriptions and figures presented by

the writer, as well as by Davis, are made from specimens treated in

10-percent potassium hydroxide, and, after due procedure (Ross,

1940b, p. 634), mounted on slides. Unless this preparation for study

is used, many of the minute characters of the abdominal terminalia

cannot be seen or be compared on a common basis of interpretation

with the results of recent studies wherein such methods were used.

In this revision it has been the practice, where the writer has noth-

ing to add to the knowledge of a species or genus, to cite only the

references and the type locality. Most such abbreviated treatments

involve species that have already been fully described and illustrated

by Consett Davis or the writer.

In the synonymies the asterisks serve to identify the references with

the corresponding locality records given in the text following.

GENERAL EXPLANATION OF FIGURES

The drawings are based upon simple camera lucida outlines. Setae,

indications of pattern, and relative degree of sclerotization have been

omitted. Membranous areas are represented by stippling. In the

figures of the head, the mandibles are often shown spread apart ; the

palpi, terminal antennal segments, and facets of the eyes have been

omitted. No attempt has been made to adopt a uniform scale. Ex-
planation of syvihols: 8= eighth, 9= ninth, 10= tenth abdominal ter-

gites; 10 L=left hemitergite of tenth tergite; 10 Upright hemitergite

of tenth tergite; 10 LP= process of 10 L; 10 EP, 10 RP^, 10 RP2=
processes of 10 R; H=hypandrium or ninth abdominal sternite;

HP= process of H; LPPT and RPPT=left and right paraprocts;

LCB and RGB= left and right cercusbasipodites; LCB +LPPT= com-

posite left cercus-basipodite and left paraproct; LCi=basal segment

of left cercus. These symbols are the same as those used by Davis

except for LPPT and RPPT, which he regards as hemisternites of the

tenth sternite (XL and XR).
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KEY TO NEW WORLD FAMILIES OF EMBIOPTERA (MALES)

1. Mandibles with distinct inner apical dentations 2

Mandibles without apical dentations Anisembiidae

2. Wings with either R2+3 or R4+5 forked 3

Wings with R2+3 and R4+5 simple Oligotomidae

3. Wings with R2+3 simple and R4+ti forked 4

Wings with R^^s forked and R^+o simple Teratembiidae

4. Left cercus without echinulations on inner side 5

Left cercus with echinulations on inner side—these usually located on an

inner apical nodule Embiidae

5. Large sized (15-18 mm.) ; wings with all veins strongly represented, Cuia

usually multibranched ; abdominal terminalia subsymmetrical and unspe-

cialized, processes short Clothodidae

Small sized (5-8 mm.) ; wings with veins (except Ri, R2+3, and Cujb) poorly

represented, subobsolete, Cuia simple ; abdominal terminalia highly asymmet-

rical and specialized, processes prominent Oligembiidae

Family CLOTHODIDAE

Clothodinae Enderlein, 1909, p. 175 (subfamily of Embiidae) ; 1912, p. 21.

Clothodidae Tiixyabd, 1937, p. 251.—Davis, 1940e, p. 536 ; 1940f , p. 678 ; 1942, p. 111.

Type genus.—Clothoda Enderlein.

Characters and distribution of the single genus.

Genus CLOTHODA Enderlein

Clothoda ENDEKIJ3N, 1909, p. 176; 1912, p. 21.—Navas, 1918, p. 109 (tribe Clo-

thodinos).—Davis, 1939c, p. 373; 1942, p. 111.

Antipaluria Ende3vLEIn, 1912, p. 63 (genotype: A. aequtcercata Enderlein).

—

Navas, 191S, p. 106.—Davis, 1939c, pp. 373, 379 (establishes synonymy).

Males.—Very large, uniformly dark-pigmented. Head large, with

eyes relatively small, inflated, facets small, mandibles stout with

large, blunt apical dentations, 3 on the left mandible, 2 on the right

;

mentum obsolete; antennae 23-segmented (?), brown with terminal

5 segments white. Wings dark, with all veins nearly complete to

terminus ; cross veins numerous ; E,2+3 simple ; R4+5 forked ; M simple

;

CUia simple or with 1 or 2 branches ; anal vein well represented, entire.

Hind basitarsi with 2 large sole-bladders. Abdominal terminalia

simple, subsymmetrical ; tenth tergite usually cleft medially, hemiter-
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gites subequal, each usually bearing a small, poorly developed, simple

process; ninth sternite and process symmetrical; vestiges of para-

procts present, especially those of the left; vestiges of both cercus-

basipodites present in ventral membrane; cerci large, simple, not

clavate, equal, nonechinulate.

Females.—Very large (15 to 20 mm. long) ; uniformly medium
brown; antennae brown with several terminal segments white. Oc-
cipital foramen acutely pointed apically. Prothorax broad, with a

longitudinal pale streak on each anapleurite extending from apophys-

eal pit to anterior dorsal margin. Hind basitarsi elongate, wdth two
prominent sole-bladders.

Genotype.—Einhia nobilis Gerstaecker, by original designation.^

Distribution.—Kecent: Northern South America. Tertiary: Mio-
cene (?), Florissant of Colorado.

Remarks.—Specimens of this easily recognized genus appear to be

rare in collections. The numerous occasions on which specimens

(mostly immature) have been collected in plant quarantine among
orchid roots seem to indicate that this is a favorite habitat of the

genus and one to be carefully investigated by field collectors.

In many features, particularly the simple structure of the male ab-

dominal terminalia, Clothoda easily ranks as the most generalized

group of the order. The species, unlike those of most other genera, do
not seem to have constant intraspecific characters ; even wing venation

is subject to individual variation. There is a great need for studies

based upon large numbers of specimens from scattered and single lo-

calities, in order to test the constancy of certain characters. The writer

provisionally recognizes three Recent species and one subspecies at

this time. These may be differentiated as folloATs

:

KEY TO SPECIES OF CLOTHODA (MALES)

1. Tei-tinry, Florissant of Colorado florissantensis

Recent, northern South America 2
2. Tenth abdominal tergite entire, without a median cleft or caudal processes;

Brazil nobilis

Tenth tergite medially cleft ; each heniitergite thus formed bearing a small

but distinct process 3
3. Wings with Cuia usually unbranched ; Trinidad urichi urichi

Wings with Cuia 1- or 2-branched ; South America 4

4. Cu la with two bi'anches : process of left hemitergite curved mesad at apex

;

membranous median cleft of tenth tergite extending to basal margin ; second-

ary process of right hemitergite (10 RP2) attached basally to right hemi-
tergite (10 R) ; Venezuela urichi intermedia

Cuia with one branch ; 10 LP curved outward at apex ; membranous medial cleft

not attaining basal margin ; 10 RP2 free, not attached to 10 R ; Colombia

aequicercata

1 Enderlein's concept of this species was based on a specimen from Fonte Boa, Brazil

(800 miles from the type localit.v of nobilis), deposited in the Stettin Museum.
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CLOTHODA FLORISSANTENSIS (Cockerell)

Emhla florissavfenfiis Cockeeeix, 1808, p. 231, fig. 4.—Handuesch, 1906-8, p. 1357.—

Endeelon, 1912, p. 53.

Oligotoma florissaritejisis (Cockerell) Keauss, 1911, p. 48.

Clothoda florissuntensis (Cockerell) DA^^s, 1939c, p. 379.

Holotype.—^Winged male, on rock slab in Riker Mount, University

of Colorado Museum.

Tyfe (/«i^«.—Florissant Colorado Station 14, 1907 (W. P. Cockerell)

(Miocene).

Remarlcs.—This is the only known American fossil embiopteron

except Protembia permiana Tillyard ( 1937) . Evidence for placing it

in the genus Clothoda is very inconclusive. In any event, it is prob-

ably not an Emhia^ as that genus is confined to Africa and the Med-

iterranean Region of the Old World.

CLOTHODA NOBILIS (Gerstaecker)

Emhia nohilis Geestaeckeb, 18S8, p. 1.

Emhia (Olynthu) noUlis (Gerstaecker) Kraxjss. 1899, p. 148.

Olyntha nohilis (Gerstaecker) Keattss, 1911, p. 31.

Clothoda nobilis (Gerstaecker) Endeklein, 1909, p. 176; 1912, p. 22, figs. 4-6, pi. 1,

A-B.*—NavAs, 1918, p. 109, fig. 6.—Da\is, 1939c, p. 373, figs. 1-7.**

Lectotype (?).—Male, McLachlan collection, British Museum of

Natural History.

Type data.—"Itaituba (Amazonas)" (Brazil).

Other records.—Fonte Boa (Amazons), Brazil (male and female)*

;

Amazons, Brazil*; Itaituba, Brazil (male) (McLachlan collection)

(B^mH).**
Davis (1939c) has redescribed and figured this species from a topo-

type specimen in the McLachlan collection that is apparently a Ger-

staecker cotype and that perhaps should now be regarded as the

lectotype.

CLOTHODA URICHI URICHI (Sanssnre)

FIGTJEE 8

Emhia uricM Saussuee, 1896a, p. 293.

Olyntha urichi (Saussure) Keauss, 1911, p. 29, pi. 1, figs. 2, 2A, fig. B (misiden-

tiflcation?).

Antipaluria urichi (Saussure) ENDEiiLEiN, 1912, p. 64.—Navas, 1918, p. 106.

Clothoda urichi (Saussure) Davis, 1939c, p. 377, figs. 17-25*; 1942, p. Ill, figs.

1-5.**

Emhia urichi Saussuee {lapsus calami), IS^Gh, p. 350, figs. 1-12.—Melander, 1903,

p. 103, fig. 2.—Fbiederichs, 1906, p. 238.—Kershaw, 1914, p. 24, pis. 3, 4

(embryology).

Cotypes.—Males and females (dried) in Museum d'Histoire Natu-

relle, Geneva. The cotype described and figured by Davis (1939c)

should have been designated the lectotype.
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Tyj)e data.—"-Iw^wX^ Trinitaris (Antillae), a Dom. Uricho lecta"
(probably at Port of Spain).

Records (all Trinidad).—Port of Spain—1 male (MCZ) ; 2 females,
July 8, 1920 (Wlieeler); 1 male (H. Caracicola) (USNM). St.
Augustine—1 male, March 13, 1941, "on grapefruit trunk" (E. McC,

Figures 6, 7, 9.—Clothoda urichi intermedia Davis, plesiotype male (Venezuela) : 6, Head;
6a, terminalia (dorsal); 7, terminalla (ventral); 9, outline of submentum.

Figure %.—Clothoda urichi urichi (Saussure), male (Trinidad): Outline of submentum.
Figures 10-13.—Clothoda aequicercata (Enderlein), plesiotype male (Colombia): 10, Out-

line of submentum; 11, head; 12, terminalia (dorsal); 13, terminalia (ventral).' Ex-
planation of symbols on p. 403.
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Callan) (EMcC) ; 1 male, March 18, 1938*; 2 males, 20 immature,

January 6, 1939.** Caspar Grande—3 moles, 1 female, December 13,

1936 (A. M. Adamson) (EMcC) (1 male retained in writer's collec-

tion). Mount St. Benedict—2 males, 15 immature, January 23, 1938

(E. McC. Callan).** La Laja—1 male, 8 females, 11 immature, April

24, 1938 (E. McC. Callan).**

Reiiiarhs.—Krauss (1911) recorded this species from Colombia.

This appears to be based upon a misidentified specimen of aequicer-

cata. This very same specimen may have indeed later become the

holotype of aequicercata, as the data and disposition records are

identical in both cases. The wing figured by him {I. c, fig. 2), how-

ever, appears to be that of a specimen of Pararhagadochir.

C. u. urichi, like nohilis, has been adequately treated by Davis, who

had the opportunity to redescribe one of Saussure's cotypes. The

abdominal terminalia of the male are almost identical to those of the

Venezuelan subspecies intermedia Davis {vid. infra) ^ but urichi can

be separated by its lighter color, smaller size, usually unbranched

Cuia wing vein, the shape of the submentum (figs. 8 vs. 9), and its

insular distribution. Two female specimens at hand can be separated

from the mainland Clothoda females by the light, golden-brown color

and the visible dorsal head pattern.

CLOTHODA URICHI INTERMEDIA Davis

Plate 18, A ; Figures 6, 6a, 7, 9

Clothoda intermedia Davis, 1939c, p. 376, figs. 8-16; 1942, p. 112 (as a synonym

of urichi).

Holotype.—Male (dried) (damaged in transit after description

was made), British Museum of Natural History.

Type data.—Caracas, Venezuela (Dr. Ernst).

Neallotype (by present designation).—Female, on slide, deposited

in United States National Museum, from El Valie, Venezuela, June

11, 1938, collected on Ceiba pentandra (C. H. Ballou).

Plesiotype (by present designation).—Male, on slide, with same

data as neallotype female (from same vial), deposited in United

States National Museum.
Other records.—One male (terminalia missing), Caracas, Vene-

zuela, July 10, 1938 (C. H. Ballou) (USNM) (retained in writer's

collection)
; six females, Los Teques, Venezuela, September 23, 1938,

"on clay bank" (C. H. Ballou) (USNM) (two retained in writer's

collection).

Plesiotype male.—Color (on slide) uniform reddish brown, ter-

minal antennal segments cream-colored. Length 17 mm.; forewing

length 10.5 mm., breadth 2.5 mm.
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Head (fig. 6) medium sized; with sides behind eyes rather straight,

gradually convergent, caudal angles evenly rounded, caudal margin
arcuate, not deeply emarginated at postoccipital sutures. Antennae
with 22 segments present (incomplete). Mandibles dark reddish

brown, grinding surfaces nearly black; left mandible with 3 apical

dentations and a large medial tooth on grinding surface ; right man-
dible with 2 broad apical teeth and without a medial tooth. Submen-
tum (fig. 9) about as long as broad; sides gradually convergent,

slightly biemarginate. Ventral bridge as long as submentum. Occip-

ital foramen acute apically, longer than broad.

Wings (pi. 18, A) relatively long and narrow, venation and cross

veins as figured; Cum in both wings with two branches, the second

branch represented by only a hyaline interveinal line and a row of

sparse setae in hindwing.

Terminalia (figs. 6a and 7) relatively larger and broader than those

of aequicercata. Ninth tergite (9) seven times longer than broad,

with basal margin broadly biemarginate, not so elongate at median
arcuation as at sides; apical margin narrowly membranous throughout
most of its width. Tenth tergite rather narrowly cleft to basal mar-
gin, cleft broadly membranous basally ; left hemitergite (10 L) rectan-

gulate, transverse; process (10 LP) distinct, directed mesocaudad at

a 20° angle, sclerotized along outer (left) margin, fleshy along inner

margin ; right hemitergite (10 R) larger and broader than 10 L
;
proc-

ess (10 RPi) an irregular, caudally membranous lobe; inwardly
slanting secondary process (10 RPg) very narrow, sclerotic, connected

basally with base of 10 RPi. Ninth sternite (H) strongly transverse,

basal margin interrupted by two lightly pigmented areas; process

(HP) relatively well developed, irregular in outline. Right para-

proct obsolete. Left paraproct (LPPT) distinct, extending from
base of left cercus to beyond apex of HP, narrow, irregular, lying

close to HP throughout its length, expanded apically. An isolated,

twisted, small sclerite of undetermined homology projects caudad be-

tween LPPT and base of left cercus. Left and right cercus-basipo-

dites (LCB, RGB) represented by small, circular, setose sclerites in

ventral membrane. Left and right cerci subequal.

Neallotype female.—Color (on slide) : Head dark chocolate brown,
thoracic and abdominal segments progressively lighter brown caudad,
terminal segments pale tan; legs uniform light brown, except hind-
tibiae and tarsi, which are pale tan. Length 18.5 mm. Head with
occipital foramen acutely pointed anteriorly; ventral bridge very
pale medially; dorsal pattern obsolete.

Remarks.—Davis (1942) has placed his intermedia in synonymy
with uricM., but the writer prefers to regard intermedia as a mainland
subspecies of urichi^ as the Venezuelan specimens studied are larger
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and darker and have minor structural differences in head form, shape

of the submentum, etc., and Cuia two-branched. The writer has seen

specimens from Trinidad that indeed possess some or all of the char-

acters of the mainland series, but this is regarded as a normal phe-

nomenon associated with certain subspecies populations. It is likely

that large series from each area will exhibit a preponderance of one

or the other combination of characters with a certain percentage of

discrepant individuals, which can be assigned to their proper sub-

species only upon distributional data.

CLOTHODA AEQUICERCATA (Enderlein)

FiGrKES 10-13

Antipaluria aequicercata Endeeleik, 1912, p. 63.

—

Navas, 1918, p. 107.

Clothoda aequicercata (Enderlein) Davis, 1939c, p. 379.

This species, known heretofore by only the unique male holotype

from Colombia with damaged terminalia, is here redescribed from a

perfect male from the same country which fits Enderlein's original

description so well that it is believed to be conspecific with the holo-

type of aequicercata.

Plesiotype male.—Color (on slide) uniform dark chocolate brown;

head, prothorax, and forelegs somewhat darker; five terminal an-

tenna! segments cream-colored. Length 16.5 mm.; forewing length

10 mm., breadth 2.5 mm.
Head (fig. 11) large, quadrate, nearly as broad at caudal angles

as behind eyes ; sides scarcely convergent, very slightly arcuate ; caudal

margin truncate, deeply emarginated on each side at postoccipital

sutures, region between broadly arcuate. Antennae 23-segmented

(apparently complete). Mandibles stout, similar to those of inter-

media but strongly curved downward apically. Submentum (fig. 10)

much broader than long ; sides strongly convergent, somewhat arcuate.

Ventral bridge extensive, one-half longer than length of submentum.

Occipital foramen rounded apically; as broad as long.

Wings relatively short and broad, venation and cross veins similar

to intermedia (pi. 18, A) ; Cu^a in both wings with but one branch.

Terminalia (figs. 12, 13) relatively small. Ninth tergite (9)

elongate, only four times as broad as median length ; basal margin

biemarginate ; as elongate at median arcuation as at sides; apical

region extensively membranous medially. Tenth tergite broadly cleft,

but not entirely to base; left hemitergite (10 L) triangulate; process

(10 LP) distinct, inwardly directed caudiid at 45°, curving straight

back and outward at apex; right hemitergite (10 R) more trans-

verse than 10 L; process (10 RPi) indefinite, lobelike; inwardly

slanting, narrow, sclerotic process (10 RP2) (connected to 10 RP in

intermedia) isolated in membrane. Ninth sternite (H) broad basally,
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gradually convergent from sides at basal half; process (HP) not de-

veloped. Right paraproct obsolete. Left paraproct (LPPT) nar-

rowly fused to H basally, broadened and spatuliform apically. Left

and right cercus-basipodites (LCB, ECB) represented by small, nar-

row, ventral, setose, sclerotic areas. Left and right cerci subequal.

Female.—No specimens definitely associated with male.

Holotype.—Male (terminalia damaged), in Berliner Zoologischen

Museum (No. 2734).

Type data.—Colombia (Moritz collection).

Plesiotype (described above).—Male, on slide, in United States

National Museum, collected May 3, 1939, in plant quarantine at

Washington, D. C., in wild orchids shipped from Medellin, Colombia.

Remarks.—It is difficult to understand why Enderlein placed this

species, as well as urichi, apart from Clothoda into his genus Anti-

paluria; aequicercata is closely related to urichi and intermedia but

may be separated from both by its much darker color, the broad,

parallel-sided head, the transverse submentum, the forked Cu^a vein

(usually simple in urichi^ usually 2-forked in intermedia and nohilis),

and the fact that the cleft of the tenth tergite does not attain the

base.

A curious venational aberration is present on the left hindwing of

the plesiotype. The media unites with the anterior branch of Cuia,

and both veins continue to tl\e terminus as a single vein. The hyaline

stripe between the veins is abruptly terminated at the point of union

of the two.

A female Clothoda at hand from Colombia, which appears to be

aequicercata, is easily distinguishable from those of urichi and inter-

media by its very dark color. The head, prothorax, and forelegs

(including tarsi) are blackish brown.

Family EMBIIDAE

[Complete list of references not given.]

Embldae Bxjemeister, 1839, p. 768.

Embiidae Endeklein, 1909, p. 176.

Olynthidae Krauss, 1911, p. 27.

Old and New World Embioptera : Males with dentate mandibles

—

three apical dentations on the right, two on the left. When winged,

E4+5 forked in both wings (except forewing of Calamoclostes albistrio-

latus). Tenth abdominal tergite medially cleft to basal margin, each

hemitergite bearing caudal processes ; the left process usually narrow,
sclerotic, and more definite than the right process, which is generally

broad and not sharply defined. Composite left paraproct and left cer-

cus-basipodite well represented. Left cercus with basal segment al-

ways echinulate on inner side and sometimes strongly lobed. Hind
basitarsus with either one or two sole-bladders.
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Type genus.—Einbia Latreille.

Distribution.—Circum-Mediterranean, African, Indian, South

American, and Central American regions.

KEY TO GENERA OF AMERICAN EMBimAE (MALES)

1. Process of left hemitergite complex, bifid ; usually bearing both a sclerotic,

talonlike, inner process and a submembranous, broader, irregular, outer

lobe PararhagadocMr
Process of left hemitergite simple, represented by only a slender, usually out-

wardly curving process 2

2. Size small (about 5 mm. long) ; left cercus without a definite, swollen inner

nodule ; terminal segment of labial palpus, conical, acutely pointed

Microembia
Size moderate to large (at least 9 mm. long) ; left cercus with a definite, usually

subapical, inner nodule ; terminal segment of labial palpus globular, rounded

apically 3

3. Basal segment of left cercus with echinulate nodule located at base

Neorhagadochir
Basal segment of left cercus with echinulate nodule located medially or termi-

nally on inner side 4
4. Right hemitergite small, not developed caudally as a process, but as a fleshy

lobe Calamoclostes

Right hemitergite well developed, caudal angle pointed, sclerotized

Embolyntha

Genus EMBOLYNTHA Davis

Emholyntha Davis, 1940b, p. 344.

Emlius Gray, 1832, p. 786, pi. 72, fig. 2 (name preoccupied).

Olyniha Gray, 1832, p. 347 (name preoccupied in Lepidoptera, i. e., Olynthus

Hubner, 1818).

Genotype.—Olyntha hrasiliensis Gray, by original designation.

Distnhution.—South America.

This genus has been very well treated by Davis, who had the good
fortune of being able to examine, redescribe, and figure the holotypes

of each of the four species ^ he included in the genus. However, a

question arises concerning the possibility that some, or all, of these

species are congeneric with Calamoclostes albistriolatus Enderlein.

The writer has examined the two specimens from Barro Alto, Brazil

(MCZ), which were identified as hatesi by Davis. These are unques-

tionably congeneric with a new species from Colombia, which the

writer prefers to assign to the genus Calamoclostes because the struc-

ture of its terminalia seems to be very similar to albistriolatus. The pe-

culiar wing venation (possibly anomalous) of the latter species and

its slightly more complex left tergal process are not regarded here as

characters of generic importance. However, the writer is not placing

the genus Emholyntha as a synonym of Calamoclostes at this time, as

he has not studied the genotypes.

* One of these, salvini, is now removed to the new genus Neorhagadochir.
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KEY TO SPECIES OF EMBOLYNTHA (MALES) '

1. Posterior process of right hemilergite slender, directed outward; internal
echinulate lobe of first segment of left cercus subterminal 2

Posterior process of right hemitcrgite sliort and thick, directed inward ; inter-

nal lobe of first segment of left cercus medial (subterminal in nontypical
variations) bates!

2. Process of left hemitergite bearing two small hooks; internal lobe of basal
segment of left cercus longer than thick brasiliensis

Process of left hemitergite not as above; internal lobe of basal segment of
left cercus broader than long wagneri

EMBOLYNTHA BRASILIENSIS (Gray)

Enibius ( ?) bmsiUcnsis GRxVy, 1832, p. 786, pi. 72, fig. 2.

OJyntha brusilioisis (Gray) Gray, 1832, p. 347.—Westwood, 1837, p. 373, pi. 2,

fig. 3.—BtJKMEiSTER, 1839, p. 770.—Walker, 1853, p. 532.—Krauss, 1911, p 28,
pl. 1, fig. 1.

EmUa {Olyntha) brasiliensis (Gray) Hagen, 1885, p. 195.

Embia brasiliensis (Gray) Enderlein, 1912, p. 48, fig. 24.—Navas, 1918, p. 98.

Embolyntha brasiliensis (Gray) Davis, 1940b, p. 345, figs. 1-7 (redescribes and
figures holotype).

Embia brasiliensis var. /lavicercatus Enderlein, 1912, p. 49.

Holotype.—Male, Children collection, British Museum of Natural
History (redescribed by Davis).

Type c?a^«.—"Brazil."

Eem/irks.—Enderlem's "variety" fiavicercata, based upon a speci-

men determined as hrasiliensis by Burmeister and apparently not
actually seen by Enderlein, will require reexamination before the
name can be accepted.

EMBOLYNTHA BATESI (McLachlan)

Embia batesi McLachlan. 1877, p. 380.

—

Navas, 1918, p. 99.

Embia (OJyntha) batcxl McLachlan, Hagen, 1885, p. 195.

Olyntha batesi (McLachlan) Kraxjss, 1911, p. 29.

Rhaffadochir batesi (IVIcLachlan) Enderlein, 1912, p. 50.

Embolyntha batesi (McLachlan) Davis, IMUb, p. 347, fias. S-27 (redescribes
and figures holotype).*

Type </fli5«.—"Amazons," Brazil (Bates).

Other records.—Espirito Santo, Brazil (McLachlan collection),
males*; Barro Alto, Est. Minas, Brazil (MCZ), 2 males.*

EMBOLYNTHA WAGNERI (Navas)

Fnnbia icogneri Navas, 1924a, p. 13, fig. 3.

Embolyntha wagneri (Navas) Davis, 1940b, p. 351, figs. 3&-41 (redescribes and
figures holotype).

Holotype.—Male, Paris Museum (redescribed by Davis).
Type data.—Argentina : "Chaco de Santiago del Estero. Bords du

Rio Salado. La Palisa de Bracho. 25 kil. N. O. [N. W.] d'lcano.
E. R. Wagner, Decembre 1905."

s After Davis, 1940b, p. 351.
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Genus CALAMOCLOSTES Enderlein

Calamoclostes Endeblein, 1909, p. 188.

—

Kbauss, 1911, p. 73.

—

Endeelein, 1912, p.

27.—Navas, 1918, p. 94.—DA\^s, 1940a, p. 189.

Genotype—Calamoclostes albistriolatus Enderlein, by original des-

ignation.

Distribution—Ecuador, Colombia.

Figures H-\6.—Neorhagadochirinflata,new genus and species, holotype male (Guate-

mala): 14, Head; 15, terminalia (dorsal); 16, terminalia (ventral).

Figures 17-19.

—

Calamoclostes gurneyi, new species, holotype male (Colombia): 17, Head;

18, terminalia (dorsal); 19, terminalia (ventral).

Figures 20-22.

—

Microembia rugosifrons, new genus and species, holotype male (Peru):

20, Head; 21, terminalia (dorsal); 22, terminalia (ventral). Explanation of symbols on

p. 403.

This genus was originally based upon a single male specimen from

Ecuador with R4+5 simple in the forewing and terminally forked in

the hindwing. The writer is now adding a second species, which.
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though possessing typical embioid wing venation (i. e., R4+5 forked in

both wings), has abdominal terminalia apparently very similar to

alMstriolatus (as near as can be judged by reference to Enderlein's

incomplete figure (1912, fig. 11)). The peculiar wing venation of

Enderlein's specimen mtiy prove to be anomalous, and thus the genus
should be defined on the basis of structure of terminalia. The genus
appears to be allied to Embolyntha but apparently can be separated

from it by the weakly developed, fleshy right hemitergite.

It is noteworthy that the two included species occur in the same
region, i. e., along adjacent upper tributaries of the Amazon Eiver. G.

albistriolatus apparently can be distinguished from C. gurneyi by the

white cross veins of the wings and the basal tooth on the outer margin
of the left tergal process (10 LP)

.

CALAMOCLOSTES ALBISTRIOLATUS Endeilein

CalamocJostes albistriolatus Enderlein, 1909, p. 189.^Kraitss, 1911, p. 73.

—

Enderlein, 1912, p. 28, figs. 10-11, pi. 3, fig. M.—Navas, 1918, p. 94.—Davis,
1940a, p. 189, figs. 82-83 (after Enderlein).

Uolotype.—Male, in Stettiner Zoologischen Museum.
Type data.—"Ecuador. Bonos am Ostabhange der Ostkette der

Cordilliere, 1800 m. hoch. 31, Marz 1899. 1 5
,
gesammelt von E.

Schmidt (coll. Haensch)."

CALAMOCLOSTES GURNEYI, new species

Figures 17-19

Male.—Color (on slide) very uniform dark chocolate brown
throughout, head slightly darker. Length 16 mm.; forewing length

9.5 mm., breadth 2.3 mm.
Head (fig. 17) relatively small; eyes moderate sized, inflated, sepa-

rated by an interspace three times their width; sides behind eyes two
and one-half eye lengths long, nearly straight, gradually covergent;

caudal angles abrupt, margin obtusely rounded. Mandibles A'^ery broad,
thick; apical dentations prominent, sharply pointed. Mentum well

developed, broadly triangulate. Submentum sclerotized, quadrate,
broader than long. Occipital foramen elongated, acutely pointed
apically. Ventral bridge slightly shorter than length of submentum.
Antennae with segments very broad, stout.

Wings large, with rather few cross veins; venation embioid, with
all veins well defined nearly to terminus. Hyaline lines narrow,
definite.

Hind basitarsi elongate, with only one sole-bladder.

Terminalia (figs. 18, 19) with ninth tergite strongly asymmetrical,
interrupted by membranous areas, possessing a medial, darkly pig-

mented area on caudal margin in an upright position. Tenth tergite
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greatly broken up by an extensive medial cleft, short, strongly asym-

metrical; left hemitergite (10 L) large, dark, well defined, convex, its

process (10 LP) large, stout, directed inward at 45° at basal half,

thence caudad, the extreme tip truncate and bearing a small, sharp

point on outer angle directed laterad; right hemitergite (10 R) small,

irregular, caudal angle a membranous lobe, inner margin produced

inward and expanded as a broad pigmented sclerite (10 RPo). Ninth

sternite (H) very large, quadrate; developed toward right side as a

weak, terminally membranous process (HP). Left paraproct prob-

ably represented by a fleshy lobe (LPPT?) subtending 10 LP, setose.

Left cercus-basipodite probably represented by a very dark, sclerotic

sclerite (LCB?) fused basally to H. Right cercus-basipodite (RGB)

a nearly complete ventral, ragged ring at base of right cercus. Left

cercus with basal segment LCi very large, broad, cylindrical basally,

but apically abruptly produced inward as a large echinulate nodule;

outer apical angle membranous. Terminal segment narrow, gradually

acuminate distad. Basal segment of right cercus stout, cylindrical,

submembranous dorsally ; terminal segment similar to that of LC, but

stouter.

Female.—Unknown,
nolotype.—M2i\&, on slide, U.S.N.M. No. 56041.

Type data.—Upper Putumayo River, Colombia (B. Guevara)

(USNM).
Remarks.—The large size and uniform brown color give this species

the general appearance of a Clothoda. It is named for Dr. A. B.

Gurney, of the United States Bureau of Entomology and Plant

Quarantine.

MICROEMBIA, new ge«us

Males.—Small, 4.5 to 5 mm. long. Head with eyes large, facets

very prominent; clypeal margin heavily sclerotized, rugose, lateral

angles produced. Antennae relatively large. Mandibles very large,

broad outer margins strongly arcuate ; apices microdentate, three den-

tations on the left and two on the right mandible. Terminal seg-

ment of labial palpus strongly tapered and pointed. Prothorax small.

Legs long, slender; hind basitarsi elongate, ventral setae long, with

only a very small terminal sole-bladder. Wings relatively large ; Ri

narrow, terminating abruptly before apical margin; R.+s simple;

R^^s forked before middle; M and Cuia simple; R4+5, M and

Cuia represented only by rows of setae and pigment bands ; two cross-

veins present between apex of Ri and R2+3 of forewing ; hyaline bands

broad, bordered by definite rows of macrotrichiae. Terminalia small,

pale; tenth tergite entirely cleft to basal margin forming a broad,

membranous basal area; left hemitergite bearing a narrow, simple

process projecting straight back from inner margin; right hemiter-



EMBIOPTERA OF THE NEW WOKLD—ROSS 417

gite rounded caudally, -witliout definite processes. Process of ninth

sternite simple. Composite left paraproct and left cercus-basipodite

well represented, large, simple. Left cerciis not strongly clavate,

bearing a few large echinulations siibapically on inner side ; terminal

segment rather short, broad basally, distally acuminate. Right cercus

with terminal segment narrower than that of left cercus. Both cerci

with sensory setae well developed, "rosette" sockets prominent.

Female.—Unlaiown.

Genotype.—Microemhia rmgosifrons^ new species.

Distiibution

.

—Peru.

MICROEMBIA RUGOSIFRONS, new species

Figures 20-22

Male.—Color (on slide): Body, legs, and wings light tan; head
medium brown, mandibles 3'ellowish. Length 4.5 mm.; forewing

length 3.5 mm., breadth 0.9 mm.
Head (fig. 20) short, circular—as broad across eyes as long, dorso-

ventral thickness unusually great ; eye interspace two eye widths wide

;

sides behind eyes short—one eye length long, gradually rounded be-

hind ; caudal margin evenly arcuate ; surface clothed with long sparse

setae; dorsal and ventral margins of antennal foramen extensive;

mentum a very small sclerite; submentum dark, broad anteriorly,

gradually narrowed basally, anterior margin transverse, mandibles
broad with apical teeth scarcely separated, greatly expanded before

base, base abruptly narrowed; occipital foramen rounded anteriorly.

Terminalia (figs. 21, 22) with left hemitergite (10 L) large, dark,

inner margin straight, continued caudad to form inner margin of

straight process (10 LP), which is narrow, simple, slightly dilated

terminally; right hemitergite (10 R) short, caudal margin rounded
without a developed process but folded down and inward. Ninth
sternite (H) broad, quadrate, clothed with sparse, long setae, gradu-

ally tapered caudad to form a short, pointed process (HP). Com-
posite left paraproct and left cercus-basipodite (LPPT-fLCB)
large, elongate, rhomboid. Basal segment of left cercus (LCi) only

slightly clavate terminally ; echinulations large, sparse, bifid. Termi-
nal segment broadly attached basally, short, broad. Terminal seg-

ment of right cercus normally attached basally, narrower and slightly

longer than that of LCo.

Female.—Unlaiown.

Holot]/pe.—Male, on slide, U.S.N.M. No. 56043.

Type data.—Iquitos, Peru, March-April 1931 (R. C. Shannon)
(USNM).

552731—43 2



418 PROCEEDINGS OF THE NATIONAL MUSEUM vol.94

Paratype.—Male, on slide with tj^pe data, deposited in vrriter's

collection.

Reinarhs.—Two other specimens at hand are in such poor condition

that they cannot be designated paratypes. The above series was prob-

ably collected at light.

NEORHAGADOCHIR, new genus

Males.—Moderate sized (7.5-10.5 mm. long). Head with eyes

medium to large sized, inflated; mandibles dentate, three apical teeth

on the left and two on the right mandible; submentum very large,

sclerotic, similar to that of Pararhagadochir,' mentum represented by
setae only. Wings embioid, without apparent generic characters.

Terminalia with tenth tergite completely, broadly cleft to base; left

tergal process simple, talonlike; right tergal process poorly defined,

similar to that of Pararhagadochir as is also the diagonal median
process (10 RP2). Hypandrium process (HP) symmetrical, broad,

truncate, simple. Composite left paraproct and left cercus-basipodite

well developed. Basal segment of left cercus short, conical; basal

foramen very broad, margin sclerotic; gradually, inwardly produced
at base as an echinulate nodule ; terminal portion cylindrical, unclavate.

Terminal segment of left cercus elongate, longer than basal segment.

Female.—Unknown.
Genotype.—Neorhagadochir inflata^ new species.

Distribution.—Central America.

Remarks.—This genus is primarily proposed for in-fiata., new species,

which apparently cannot be assigned to any existing genus; salvini

is tentatively included because of the nature of its left cercus and the

conformity of certain other characters with inflata. Neorhagadochir
appears to have more characters in common with Pararhagadochir
than Emholyntha., i. e., the characters of the head, particularly the

mandibles and labium and the median tenth tergal process (10 KP2).
It can be separated from Pararhagadochir by the simplicity of the left

tergal process and from Emholyntha by the basal position of the

echinulate nodule of the left cercus.

The two included species may be separated as follows

:

KEY TO SPECIES OF NEORHAGADOCHIR (MALES)

1. Process of left hemitergite greatly elongated — longer than basal segment of
left cercus; composite left paraproct and left cercus-basipodite (LPPT4-
LCB) terminally echinulate; head with eyes relatively small, one-fourth as
long as sides of head, which are only slightly convergent salvini

Process of left hemitergite short—shorter than basal segment of left cercus

;

LPPT-fLCB not echinulate; head with eyes very large, as long as sides of
head which are strongly convergent inflata
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NEORHAGADOCHIR INFLATA, new species

FlGFEES 14-16

Male.—Color (on slide) uniform, light golden brown; head con-

siderably darker. Length 7.5 mm. ; forewing length 5 mm., breadth

1.2 mm.
Head (fig. 14) very broad across eyes, short; eyes very large,

strongly inflated, facets large; sides behind eyes short, strongly con-'

vergent; caudal margin obtusely rounded. Mandibles thin, with

apical dentations large, sharp. Submentum sclerotic, large, elon-

gate; sides evenly arcuate; apical margin evenly emarginated. Oc-

cijjital foramen with apical angle acute.

Wings with Ei closely paralleling costa almost to terminus, then

curving toward Ro+s- ^2+3 forked at basal third of wing and R4+5

just within its basal half in both wings. Cross veins not prominent.

Hyaline stripes rather narrow, sharply defined.

Hind basitarsi short; plantar setae sparse, stout; only one bladder.

Terminalia (figs. 15, 16) small, transverse; tenth tergite broadly

cleft to base. Left hemitergite (10 L) small, convex; gradually

tapered on inner apical angle to form a process (10 LP) that abruptly

curves outward nearly at 90°, and becomes a very narrow, simple,

tapered, sharp point as long as its base and heavily sclerotic. Right

hemitergite (10 R) broad, tapered at caudal angle to form a small,

truncate process (10 RPi) which is narrowest at base. Ninth sternite

(H) transverse; caudal and lateral margins arcuate, symmetrically

produced medially as a short, truncate process (HP). Composite
left paraproct and left cercus-basipodite, (LPPT+LCB) triangular.

Right paraproct (RPPT) rudimentary, fused to side of HP. Basal

segment of left cercus (LCi) very short, funnel-shaped; basal foramen
very large, margin sclerotic

;
gradually produced inwardly at extreme

base as a conical, microechinulate nodule. Terminal segment elon-

gate, nearly twice as long as LCi. Basal segment of right cercus

(RCi) very short, membranous at outer half, membrane at base with
a distinct ring (probably the right cercus-basipodite (RGB)) ; ter-

minal segment lost, but probablj^ similar to LCo.

Female.—Unknown.
Holotyfe.—Wmg'i^ male, on slide, U.S.N.M. No. 56042.

Type data.—Cayuga, Guatemala, May 1915 (Wm. Schaus).

NEORHAGADOCHIR SALVINI (McLachlan), new combination

Emhia salvini McLachlan, 1877, p. 380.

—

Endeklein. 1912, p. 51.

Emlia {Olyntha) salvini McLachlan, Hagen, 1885, p. 198.*

Olyntha salvini (McLachlan) Keauss, 1911, p. 31.

Embolyntha salvini (McLachlan) Davis, 1940b, p. 349, figs. 32-37 ( reclescribes

and figures holotype).
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Eml)ia salomi Exdeblein, 1912, p. 30 (footnote, lapsus calami for salvini, cor-

rected p. 116).

Holotype.—Male, McLachlan collection, British Museum of Natural

History.

Ty^pe data.—Chinuatta, [Guatemala], at 4,100 feet. (Salvin).

Other record.—Isthmus of Tehuantepec, Mexico (Sumichrast)

(MCZ).* The writer has recentl}^ confirmed this identification.

Genus PARARHAGADOCHIR Davis

Pa ra rhagadochir B^viB, 1940a, p. 181; 1942, p. 114.

Males.—Alate, medium sized (length 6-13 mm.) ; color usually dark

broAvn, prothorax often pale j-ellow. Head with eyes medium to large

;

mandibles thin, with sharp inner apical dentations ; submentum large,

sclerotic, shieldlike. Wings dark ; venation strong, R4+5 forked in both

wings ; R 1 prominent, often with broad reddish bordering bands ; hya-

line stripes narrow, sharply defined. Hind basitarsus with one or

two sole-bladders. Terminalia with tenth tergite broadly cleft to

base; left hemitergite small, its process complex, bifid, imier portion

usually slender, talonlike, sclerotic, outer portion broad, thin, sub-

membranous ; right hemitergite large, tapered terminally to form an

indefinite process often with a small, abrupt, narrow, sclerotic, apical

appendix; inner margin produced mesad with a narrow, elongate

sclerite (10 RP2) extending caudad toward left in membrane of me-

dian cleft. Process of hypandrium short, blunt. Composite left para-

proct and left cercus-basipodite broad, fused basally to ninth sternite.

Basal segment of left cercus with a very large, inner, subterminal

nodule, which is densely microechinulate. Terminal segments of both

cerci and basal segment of right cercus narrow, elongate; basal seg-

ment of right cercus membranous except along inner margin.

Females.—Moderate sized; darkly pigmented integument some-

times metallic blue in luster. Hind basitarsi densely setose ventrally

;

apparently always with two sole-bladders (even in species with males

possessing but one bladder), the additional bladder at times small, in-

distinct. Basal segments of cerci short—one-third shorter than ter-

minal segments; outer half membranous w^ith a partially complete

basal ring.

Genotype.—Emhia trinitatis Saussure, by original designation.

Distribution.—Northern South America and Trinidad to Argentina.

Remarks.—This distinct genus probably comprises a much larger

number of species than at present described. Several difficult prob-

lems involving the definition of its species remain to be solved and

more material may reveal the existence of several subspecies complexes.

The problem of the relationship of this genus to the African genus

Rhagadochir Enderlein must be carefully investigated. The charac-
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ters of Rhagadochir carpenteri Davis are certainly similar to those of

the American series placed by Davis in his genus Pararlmgadochir^

but future studies may prove this similarity to be a result of converg-

ence.

The number of hind basitarsal sole-bladders appears to be a constant

character within a species, genus, or even family throughout the order.

The genus Pararhagadochir is an exception to this rule, as the females

of the genus seem always to have two bladders, while males of the same
species may have only one. There is indeed a possibility that in males
of some species this character may be subject to intraspecific variation.

KEY TO SPECIES OF PARARHAGADOCHIR (MALES)

1. Inuer nodule of basal segment of left cercus conical ; right hemitergite with
caudal margin rounded, not acutely produced ; Bolivia adspersa

Inner nodule of left cercus broadly rounded or truncate apically ; right hemi-
tergite with an acute caudal angle terminated by a narrow sclerotic

spine 2
2. Prothorax and pterothorax unicolorous; composite left paraproct (LPPT-1-

LCB) with a small, domelike, echinulate nodule near posterior margin or
with surface of inuer apical angle at least echinulate 6

Prothorax usually distinctly paler than pterothorax (except in surinametv-

sis) ; LPPT+LCB without such a nodule or echinulations 3
3. LPPT+LCB with a sharp, sclerotic projection at inner apical angle; left tergal

process (10 LP) with outer portion acutely pointed, or irregular, apex may
be turned forward; northern South America trinitatis complex

LPPT+LCB with only a blunt projection, or none, at inuer apical angle;

10 LP with outer portion narrowly or broadly rounded distad 4
4. 10 LP with outer portion broadly rounded, broader than long (fig. 60) ; thorax

concolorous; Surinam surinamensis
10 LP with outer portion narrowly rounded, longer than broad; thorax

usually bicolorous
, 5

5. 10 LP greatly elongated, about four times longer than broad ; cleft originating

at apical fourth (fig. 37) ; Argentina trachelia

10 LP much less elongated, less than three times longer than broad; cleft

originating just distad of apical half (fig. 51) ; Paraguay schadei
6. LPPT+LCB without a distinct echinulate nodule; Brazil davisi
LPPT+LCB with a distinct echinulate nodule at caudal margin 7

7. 10 LP with outer portion narrow, fingerlike, outline even (fig. 49) ;

Paraguay confusa
10 LP with outer jwrtion broad, at least basally, irregular in outline 8

8. 10 LP with inner talonlike portion gradually, evenly curved outward (fig. 45) ;

Bolivia tenuis
10 LP with inner talon abruptly curved outward, almost at 90° (fig. 41) ;

Argentina birabeni

PARARHAGADOCHIR TRINITATIS TRINITATIS (Saussure)

FiGUEES 26, 29

Emlia trinitatis Saussi-be, 1896a, p. 293 ; 1896b, p. 352, fig. 13.—Enderuein, 1912,

pp. 52, 106 (misspelled as trinitatensis p. 30).—Navas, 1918, p. 99.
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Oligoloma trinitatis (Saussure) Krauss, 1911, p. 42, pi. 2, figs. 11, 11a.

Pararhagadochir trinitatis (Saussure) Davis, 1940a, p. 182, figs. 42-48*; 1942,

p. 114, figs. 6-10.**

OUgotoma fiavicoUis Kiuvuss, 1911, p. 43, pi. 2, fig. 12 (Orinoco, Venezuela; Ber-

lin Mus.).

—

Endeblein, 1912, p. 100 (as a synonym of flavicolUs Enderlein).

Cot7/pe.—Male, Geneva ^Museum (redescribed and figured by Davis,

1940a), from Trinidad (Urich), probably Port of Spain.

Specimens examined (from Trinidad).—St. Augustine—1 male,

July 9, 1935 (P. C. Atteck) (EMcC) : many males and females, on

grapefruit trunk, March 13, 15, 1941 (E. McC. Callan) (EMcC).

Arouca—1 male, May 24, 1939 (E. McC. Callan) (EMcC).

Other records.—St. Augustine, Trinidad, 1 male. May 10, 1935

(N. A. Weber) (MCZ)*; St. Augustine, Trinidad, males, females,

and immature^, January 17, 1938, March 25, 1938, and February 19,

1939 (E. McC. Callan) .=^=*

Remarks.—The characters of this species have been well treated by

Davis (1940a, 1942), and the writer is presenting figures only of the

head and left tergal process at this time.

The Venezuela specimen upon which Krauss based his flaviGoUis ap-

pears to be very similar to one before the writer, wdiich may prove to

represent a distinct subspecies. Should such a subspecies be described,

Krauss's specimen would become its type, with a new name proposed

to replace fiavicoUis Krauss, which is a secondary homonym.

In addition to the above recorded Trinidad specimens, the writer

has before him several specimens from mainland localities which are

distinct in several features, particularly in the form of the left tergal

process and head. Should such features appear constant in series,

in relation to geographic distribution, the specimens may be regarded

as subspecies of trinitatis. For the present they are discussed below

with accompanying figures, but not named.

1. One male, Caracas, Venezuela, collected in plant quarantine at

Washington, D. C, ISIay 3, 1939, in a shipment of CattUya (U.S.N.M.)

.

This male dijffers from those from Trinidad in its larger, more elon-

gate head (fig. 23 vs. 29) with much smaller eyes; the sides behind the

eyes are longer, more arcuate, but much less convergent; the caudal

margin is somewhat acutely rounded medially, and laterally continu-

ously arcuate with the sides. The left tergal process (10 LP) (fig.

24A) appears to be larger and to differ in shape. The much larger

size (length 11.5 mm.; forewing length 7.5 mm., breadth 2 mm.) may

prove to be an additional characteristic.

The entire terminalia, dorsal and ventral aspects, are shown in the

accompanying figures (figs. 24, 25) . As pointed out above, this speci-

men is probably taxonomically identical to the type of OUgotonia

fiavicoUis Krauss.
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2. One male, Medellm, Colombia, collected in plant quarantine at

Hoboken, N. J., July 17, 1940, in a shipment of wild Cattleya

(U.S.N.M.).

Differs from the Venezuela and Trinidad specimens in the form
of the head and eyes (fig. 30) and the darker color. The head is more

Figures 23-25.

—

Pararhagadochir trinitatis subsp. ?, male (Venezuela): 23, Head; 24,

terminalia (dorsal); 24a, detail of left tergal process (10 LP); 25, terminalia (ventral).

Figures 26, 29.

—

Pararhagadochir trinitatis trinitatis (Saussure), male (Trinidad): 26,

Detail of 10 LP; 29, head.

Figures 27, 28, 30, 31.—Pararhagadochir trinitatis subspp. ?: 27, Detail of 10 LP; 28, detail

of 10 LP; 30, head (specimen from Medellin, Colombia); 31, head (specimen from Rio
Frio, Colombia). Explanation of symbols on p. 403.

quadrate than either type, with the sides behind eyes scarcely arcuate

or convergent; the caudal margin is more transverse with abruptly
rounded sides ; the eyes are still smaller than those of the Venezuela
specimen and more abruptly inflated. The left tergal process ( 10 LP)
(fig. 27) is small with the outer, flaplike portion doubled back medi-
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ally toward the base. The size (leitgth 10.5 mm.; forewing length 6.4

mm., breadth 1.8 mm.) is intermediate between that of specimens from

the above localities.

Another specimen at hand from Colombia, without more definite

data, is very similar to the above.

3. One male, Rio Frio, Magdalena, Colombia, June 17 (Darling-

ton) (MCZ).
Head similar to the Venezuelan specimen but shorter, evenly arcuate

behind (fig. 31), and much lighter in color. Left tergal process (10

LP) (fig. 28) with outer portion not pointed, but irregularly expanded

in outline distad.

PARARHAGADOCHIR TRINITATIS FLAVICOLLIS (Enderlein)

EmMa fiavicolUs Endeblein, 1909, p. 184.—Kbauss, 1911, p. 68.—NavAs, 1918,

p. 100.

Rhagadocliir fiavicolUs (Enderlein) Enderlein, 1912, pp. 56, 100, figs. 29, 30, pi,

3,1.

Pararhagadochir fiavicolUs (Enderlein) Davis, 1940a, p. 183, figs. 4^50 (after

Enderlein).

Holotype.—Male, Stettiner Zoologischen Museum.

Type data.—Prov. Sara, Bolivia (J. Steinbach).

Paratype.—Male, with same data and disposition.

Remarks.—Enderlein's fiavicolUs was based upon specimens from

both Bolivia and Venezuela. Since the Bolivian specimens are cited

first, following his description, it is assumed that one of these should

represent the holotype and thus that the Bolivian locality is to be

regarded as the type locality of the subspecies. His specimen from

Venezuela probably represented another subspecies as discussed above.

Enderlein's original description and figures are inadequate, in the

light of present knowledge, to characterize this subspecies, but it is

assumed to be distinct because it is the only known Pararhagadochir

from Bolivia with a bicolorous thorax. A reexamination of the type

will be necessary to confirm the present placement or to determine

whether it is not a distinct species.

PARARHAGADOCHIR TRACHELIA (Navas)

Figure 32-37

Rhagadocliir tracheUa Navas, 1915, p. 135, fig. 9.

Emhia trachelia (Navj'is) Navas, 1918, p. 100, fig. 3 ; 1923a, p. 197 (record) ; 1924a,

p. 10 (records) ; 1930, p. 72 (record).

Pararhagadochir trachelia (Navas) Davis, 1940a, p. 184, figs. 51-GG (part).

Navas's original description and figures of this species are so lack-

ing in essential details that the identification by Davis of specimens

appearing to represent the species could only be i^rovisional. There

has accordingly been a great need for a redescription of the holotype
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based upon present standards. Through the great kindness of Dr.

Max Biraben, of the La Plata Museum, the holotype of trachelia^ as

well as other specimens of the species, have been made available to the

writer. The following description and the accompanying figures are

based upon this Navas holotype.

Male (holotype, on slide).—Head, antennae, pterothorax, legs,

wings, and abdominal terminalia medium chocolate brown; abdo-

men lighter brown; prothorax pale yellow; mandibles amber yellow,

with brownish apices and inner margins ; submentum reddish brown.

Length 11.5 mm. ; forewing length 7 mm., breadth 1.8 mm.
Head (fig. 32) large, broad, quadrate ; eyes rather small, not strongly

inflated, facets small, interspace equal to four eye widths; sides be-

hind eyes two eye lengths long, nearly straight, gradually convergent,

evenly rounded behind; caudal margin broad, obtusely rounded
medially; mandibles similar to other species of Pararhagadochir\

submentum with form as illustrated (fig. 33).

Wings with general features and venation similar to trinitatis from
Colombia (pi. 18, B) but with three cross veins between Ri and R2+3

in forewing, four in this position in hindwing; one cross vein be-

tween R2+3 and E.4 in both wings, this vein bordered by white.

Hind basitarsi with two sole-bladders, the second being very small,

indistinct.

Terminalia (figs. 34, 36, 37) : Left tergal process (10 LP) (fig. 37)

greatly elongated, as long as width of 10 L, outer margin jDerpendicular

to caudal margin of 10 L, parallel-sided ; apex with a slender, gradually

arcuate, talonlike inner process and an evenly rounded, submem-
branous outer lobe. Major right tergal process (10 RPi) gradually

tapered, bifid apically, the upper apex produced as a slender, sclerotic,

downwardly curved spine, which is subtended by a vertical, mem-
branous, disklike appendix. Ninth sternite (H) somewhat longer than
broad, sides straight, parallel; process (HP) short, truncate, trans-

versely wrinkled. Composite right cercus-basipodite and paraproct

(RPPT+ RCB) veiy dark brown, forming a half ring beneath base

of left cercus, elongated toward left and fused to side of HP. Com-
posite LCB and LPPT fused at base and inner side to H and HP,
heavily sclerotized, without subechinulations on surface, inner apical

angle with point indefinite. Cerci with form as illustrated, basal seg-

ment of right cercus almost wholly unpigmented.

Holotype.—Male, on slide,* deposited in the La Plata Museum,
Argentina.

* When received the holotype was mounted dry on a pin. The specimen was caiefuUy
cleared in KOH (except one pair of wings) by the writer and mounted with the original
labels on a slide in balsam to reveal specific details and to protect it from possible future
damage.
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Figures 32-37.—Pararhagadochir trachelia (Naviis), holotype male (except fig. 35) (Argen-

lina): 32, Head; 33, outline of submentum; 34, terminalla (dorsal); 35, outline of sub-

mentum of specimen with dark prothorax; 36, terminalia (ventral); 37, process of left

hemitergite (10 LP).

Figures 38-41.—Pararhagadochir biraheni (Navas), holotype male (Argentina): 38, Head;

39, terminalia (dorsal); 40, terminalia (ventral); 41, process of left hemitergite (10 LP).

Figures 4:2-45.—Pararhagadochir tenuis (Enderlein), plesiotype male (Bolivia): 42, Head;

43, terminalia (dorsal); 44, terminalia (ventral); 45, process of left hemitergite (10 LP).

Explanation of symbols on p. 403.
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Type data.—The holotype bears four labels in the following top-to-

bottom sequence: (1) "Rep. Argentina, Pr. Santiago d. Estero 190-,

C. Bruch" (printed on bordered white paper)
; (2) "Typus" (printed

on green card with border)
; (3) "Ehagodochis trachelius Nav."

(hand-lettered on large label with green border)
; (4) "Rhagadochir

trachelius Nav. Navas S. J. det." (on green paper, in Navas's hand?).

The numerous records for this species given by Navas have not been

listed as his specimens were not prepared (see Davis, 1940a) and
thus his determinations require verification to be of any value.

All the specimens studied by Davis {I.e.) appear to be referable

to the new species described beloY^^

The only additional specimen at hand, besides the holotype, which
appears to be trachelia, is a male from Campo Santo, Salto, Argentina,

March 13, 1939 (Biraben-Scott) (LPM). This specimen has rela-

tively short wings, these being about half as long as the body instead of

nearly equal length as in the holotype.

Reference to more specimens of this species w^ill probably reveal

the existence of a number of subspecies. Two Argentina specimens

before the writer have structural characters similar to trachelia but
differ in being darker brow^n with the prothorax brown instead of

pale yellow. The head is darker, with the mandibles brown instead

of amber yellow, and the submentum is very dark brown with a

different form (fig. 35). One of these specimens is from Chilecito,

La Rioja, February 20, 1939 (Biraben-Scott) (LPM) (retained by
the writer) ; the other is from B. de Doria Sanogasta, La Rioja,

February 21, 1939 (Biraben-Scott) (LPM). The small additional

hind basitarsal bladder of trachelia cannot be located on these speci-

mens. Further studies may indicate that such specimens represent

a distinct subspecies.

PARARHAGADOCHIR SCHADEI, new species

Figures 50, 51

Holotype male.—Color (on slide): Head medium brown; anten-

nae darker; mandibles and submentum pale amber yellow, tips and
inner edges of mandibles reddish brown, Prothorax pale yellow;

pterothorax, legs, and wings medium brown. Abdomen pale brown,
terminalia medium brown. Length 8.5 mm. (on slide), forewing
length 5.5 mm., breadth 1.3 mm.
Head (fig. 50) with form as illustrated; eyes large, inflated; sides

of head strongly convergent behind, short.

Wings as throughout the genus; no cross veins between R4+5

and M.
Hind basitarsi without an inflated second sole-bladder but with

a small, pale, membranous area in the expected position which pos-

sibly may become inflated at times.
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Terminalia with the general form of trachelia but differing as

follows: Left tergal process (10 LP) (fig. 51) much shorter, base

scarcely as long as inner apical ''talon," outer apical spatulate por-

tion narrower; entire process gradually curving from base toward

left. The basal segment of the right cercus only half as long as

terminal segment (these segments are equal in trachelia).

Fevfiale.—^Unknown.

Holotype.—Male, on slide, deposited in the Museum of Compara-
tive Zoology, from Villa Rica, Paraguay, December (F. Schade).

Paratypes.—Four males from same locality and collector ; two col-

lected in December and two in October. Three are deposited in the

Museum of Comparative Zoology, one in the writer's collection.

Remarks.—The form of the left tergal process as well as of the

head and other features is very constant in the above series. The
species is similar in appearance to trachelia but may be distinguished

by characters of the head (compare figs. 32 and 50) and by the shape

of 10 LP (compare figs. 37 and 51).

It is possible that trachelia and schadci may occur in the same
region, as the specimen from Santiago del Estero, 10 km. from Lu-
gones, Argentina (the same state as the holotype of trachelki), illus-

trated by Davis (1940a, figs. 51-57), appears to be referable to

schadei and not to trachelia.

PARARHAGADOCHIR CONFUSA, new species

Figures 46-49

This new name is proposed for specimens apparently erroneously

determined by Davis (1940a) as P. argentina (Navas). This species

is now referred to the genus Idioerribia of the Oligembiidae for rea-

sons given in the discussion of the species. Davis's misidentification

was probably due to the fact that his concept of the species was based

on specimens in the Paris Museum apparently incorrectly identified

as argentina by Navas himself.

Male.—Color (holotype, on slide) : Head golden brown in fronto-

cl3'peal region, becoming medium brown caudally; antennae and palpi

dark brown ; mandibles straw yellow, tips and inner margins mahog-
any brown; submentnm amber yellow. Prothorax, pterothorax. legs,

wings, and terminalia medium brown. Length 11.0 mm. (on slide)

;

forewing length 6.0 mm., breadth 1.6 mm.
Head (fig. 46) as figured, noticeably qundrate. Occipital foramen

equilaterally triangulate, angles rounded, the anterior one broadly so.

Wings as throughout the genus; forewing with four R1-R2+3, one

R0+3-R.1, and two Rj+g-M cross veins. Hindwing with similar cross

veins.

Hind basitarsi with two large sole-bladders.
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Terminalia (figs. 47-49) with iifcual generic structure. 10 LP (fig.

49) short, apical cleft as long as base, inner "talon" curved outward
at base, thence straight, cleft broad, outer membranous portion "thumb-
like", with regular outlines. Tip of 10 RPi a stout, ventrally directed,

sclerotic, darkly pigmented "talon." Composite left paraproct

(LPPT+LCB) without a prominent point on inner margin; apical

margin submembranous, developed submedially as a domelike nodule
which is densely microechinulate ; outer apical angle narrowly
produced partially around base of LCi.

Female.—Unknown.
Holotype.—Male, on slide, deposited in the Museum of Compara-

tive Zoology, from Villa Rica, Paraguay, March (F. Schade).

51 "--^^ -^ 50

Figures 46-49.

—

Pararhagadochir confusa, new species, holotype male (Paraguay): 46,

Head; 47, terminalia (dorsal); 48, terminalia (ventral); 49, detail of 10 LP.
Figures 50, 51.

—

Pararhagadochir schadei, new species, holotype male (Paraguay): 50,

Head; 51, detail of 10 LP. Explanation of symbols on p. 403.

Paratypes.—Five topotypic males, on slides, collected during Octo-
ber, December, January, and February. Deposited in the Museum
of Comparative Zoology and in the writer's collection.

Other records.—^Davis (1940a), under the name avgent'ma (Navas),
records this species from Argentina—"Chaco de Santa Fe : Las Garzas,
Bords du Rio Las Garzas, 25 kil. O. [W.] d'Ocampo, E. R. Wagner,
1903 (2 males in Paris Museum)."
P. confum is a member of the hiraheni-tenuis-davisl series, having

a unicolorous thorax, and may be distinguished by the shape of the left

tergal process (compare figures), its lighter color, and numerous
morphological details.
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PAKARHAGADOCHIR BIRABENI (Navas), new combination

FiGUKE 38-41

Enihia iiralteni Navas, 1918, p. 105, fig. 5.—DA\as, 1940b, p. 352 (Embolynthaf).

This species has been unrecognizable because of the inadequate

original description and figures. Dr. Biraben has kindly sent the

writer the holotype and a topotype male of this species, and thus it

is now possible to reveal its characters in detail. The following re-

description and accompanying figures are based upon the holotype

of hirabeni:

Male (holotype, on slide).—Rather uniform chocolate brown

throughout (including prothorax) ; abdomen slightly paler. Length

9.5 mm. ; forewing length 4.7 mm., breadth 1.2 mm.
Head (fig. 38) moderate sized, elongate-oval; eyes rather small,

only slightly inflated, facets small, interspace equal to three eye

widths ; sides behind eyes gradually, convergently curved, increasingly

so caudally to form a narrowly rounded caudal margin; mandibles as

throughout the genus, but with slightly broader, shorter teeth, uniform

light brown ; submentum dark reddish brown, as long as broad, sides

slightly arcuate, anterior margin shallowly emarginated.

Wings rather short and narrow with venation as throughout the

genus ; cross veins between Ei and R2+3 obsolete ; only one broad, white

cross vein between R2+3 and R.4.

Hind basitarsi rather short and stout; with two sole-bladders, the

second small and situated at apical third.

Terminalia (figs. 39-41) : Left tergal process (10 LP) (fig. 41) two-

thirds as long as width of 10 L, inner margin continuous with the

straight inner margin of 10 L, outer margin straight, parallel to

central body axis; apex bifid, inner portion sclerotic, talonlike, ab-

ruptly curved outward nearly at a right angle, outer portion irregular,

fleshy, membranous. Major right tergal process (10 RPi) with apex

produced as an abruptly downwardly curved sclerotic spine, without

a ventral membranous appendix. Ninth sternite (H) much broader

than long, caudal angles rounded; process (HP) twice as long as

broad, membranous at apex, not wrinkled. Composite right cercus-

basipodite and right paraproct (RCB+RPPT) a broad, darkly pig-

mented, ventral crescent; broadly fused along basal margin with

side of HP. Composite LCB and LPPT very large, not definitely

fused at base and inner side to H and HP ; dilated terminally, with a

ventral, subechinulated nodule at inner apical angle. Cerci with form

as illustrated; inner nodule of LCi large, truncate.

Female (on slide).—Uniform chocolate brown throughout except

head; head yellowish brown, especially ventrally. Length 12 mm.
Head circular, with antennae 21-segmented (apparently complete).

Hind basitarsi short, stout; with two large, nearly contiguous sole-
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bladders; ventral setae rather short and sparse. Second segment of
hind tarsi with very large echinulations on bladder. Cerci short,

small; basal segment with a pigmented basal ring and with outer
margin membranous.

Holotype.—Male, on slide, deposited in the La Plata Museum,
Argentina.

Type data.—The holotype bears four hand-lettered labels in the fol-

lowing top-to-bottom sequence: (1) "Unquillo (Cordoba), Dr. Max
Biraben" (on thin green paper)

; (2) "Typus" (on red paper)
; (3)

"Embia Birabeni Nav." (on large, green-bordered label)
; (4) "Embia

Birabeni Nav. P. Navas S. J. det." (on thin green paper—in Navas's
hand?).

Neallotype (by present designation).—Topotype female, on slide,

deposited in the La Plata Museum, Argentina, described above.

Other records.—One topotype male, on slide (LPM) (retained in

writer's collection) ; one male, on slide, Cosquin, Sierra de Cordoba,
Argentina, March 1-9, 1920, Cornell University Expedition (CU).

RemarJcs.—P. hirabeni is most closely related to a specimen at hand
identified below as tenuis. The two species are separable by the dif-

ferences in the form of the left tergal process.

PARARHAGADOCHIR TENUIS (Enderlein)

FiGTJBES 42-45

Enilia tenuis Enderlein, 1909, p. 180.—Krauss, 1911, p. 69.—Navas, 191S, p. 103.

Rhagadochir tenuis (Enderlein) Endeelkin, 1912, p. 60, fig.s. 34, 35, pi. 3K.
Pararhagadochir tenuis (Enderlein) T>a\jb, 1940a, p. 188, fig. 80.

Rhagadochir tenuis var. flaviteps Enderlein, 1912, p. 61.

—

Navas, 1918, p. 104
{EmHa).

Holotype.—Male, Stettiner Zoologischen Museum.
Type data.—Prov. Sara, Bolivia (J. Steinbach).

Plesiotype (by present designation) .—Male, on slide, from Rurrena-
baque, Bolivia, November 1921 (W. M. Mann), deposited in United
States National Museum, described as follows

:

Head medium brown, antennae and palpi dark chocolate brown,
submentum reddish brown; mandibles straw yelloWj apices reddish
brown ; wings, remainder of body, and appendages (except termina-
lia) lighter brown. Length 9 mm.; forewing length 5.7 mm., breadth
1.4 mm. Hind basitarsi with two sole-bladders ; the second very small,
pointed. Form of head and structure of terminalia as illustrated

(figs. 42-45).

Other records.—Mi\\Q paratypes with type data (Berlin and Stet-
tin Mus.) ; 1 male paratype, Yungas, Brazil (Berlin Zool. Mus.).
Remarks.—The identity of the above plesiotype is tentative and

based only upon a comparison of its terminalia with Enderlein's fig-

ure of those of tenuis. The details of the left tergal process are some-
what discrepant.
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PARARHAGADOCHIR DAVISI, new species

Figures 52-56

Male (holotype on slide).—Head and terminalia chocolate brown,

body and legs medium brown throughout, wings light brown. Length

5 mm. ; forewing length 3.6 mm., breadth 1.2 mm.
Head (fig. 52) broad, short; eyes large, inflated, interspace one

and one-half eye widths wide ; sides behind eyes short, strongly con-

FiGURES 52-56.

—

Pararhagadochir davisi, new species, holotype male (Brazil): 52, Head;

S3, terminalia (dorsal); 54, terminalia (ventral); 55, detail of left tergal process (10 LP);

56, hind basitarsus showing uninflated sole-bladder.

Figures 57-60.

—

Pararhagadochir surinamensis, new species, holotype male (Surinam): 57,

Head; 58, terminalia (dorsal); 59, terminalia (ventral); 60, process of left hemitergite

(10 L). Explanation of symbols on p. 403.

vergent and arcuate, continuous with the narrowly rounded caudal

margin ; occipital foramen narrow, anterior margin transverse, feebly

rounded; mandibles as throughout genus, apices reddish; submentum

dark brown, with outline as indicated in figure.
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Wings without special features. Hind basitarsi with a submedial,

circular, membranous area on sole, but without an inflated bladder;

chaetotaxy as figured (fig. 56).

Terminalia (figs. 53-55) dark brown throughout, with usual form

of the genus. Left tergal process (10 LP) (fig. 55) distinctive, broad,

short; outer membranous portion broadly triangular, evenly tapered

caudad. Left paraproct (LPPT+LCB) simple; inner apical angle

rounded, slightly lobed, minutely echinulate; outer apical angle

slightly produced, truncate.

Female.—Unknown.
Eolotype.—Male, on slide, deposited in the Museum of Comparative

Zoology, from Parintins, Brazil, October 2, (Parish).

Remarks.—This species is named for Dr. Consett Davis, who first

described and illustrated the above holotype specimen as ''Pararhaga-

docMr sp. Indet." (Davis, 1940a, p. 187, figs. 76-79). It is now cer-

tain that the specimen represents a distinct new species, and through

the kindness of Prof. Nathan Banks the writer was permitted to study

the specimen.

P. davisi may be recognized by its uniform dark brown color, the

form of the head, 10 LP, and left paraproct, and by its distribution.

It is a member of the confusa-birdbeni-tenuis series.

PARARHAGADOCHIR SURINAMENSIS, new species

FiGUBES 57-60

Male (on slide).—Uniform pale tan throughout (including pro-

thorax) ; head medium brown, with yellowish mandibles; abdominal

terminalia medium brown. Length 6.5 mm. ; forewing length 4.5 mm.,

breadth 1.1 mm.
Head (fig. 57) somewhat larger than terminalia, short, circular,

as long as broad across eyes; eyes very large, inflated, separated by

interspace nearly equal to an eye width, facets prominent; sides be-

hind eyes shorter than an eye length, moderately convergent and grad-

ually rounded posteriorly to form a broad caudal margin; occipital

foramen rounded anteriorly ; submentum of same color as head, quad-

rate, sides slightly arcuate, anterior margin scarcely emarginated.

Wings jDale, with broad hyaline stripes ; with characteristic Pararha-

gadochir venation and few cross veins.

Hind basitarsi with only one sole-bladder.

Terminalia (figs. 58-60) with process of left hemitergite (10 LP)
(fig. 60) very broad basally; inner talonlike portion narrow, scarcely

acuminate, not curved apically ; outer broad portion only half as long

as "talon," very broad, fleshy. Right hemitergite (10 R) deeply ex-

cised on inner margin; caudal angle (10 RPi) broadly rounded,

thumblike with a narrow, terminal, spinelike appendix; inner pro-

552731—43——3
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jection not prominent ; median sclerite narrow. Hypandrium process

(HP) poorly developed. Composite left paraproct and left cercus-

basipodile (LPPT+LCB) strongly lobed terminally and extensively

microechinulate along margin. Basal segment of left cercus (LCi)

with inner apical lobe elongate, echinulate; terminal segment very

narrow, elongate.

Female.—Unknown.
Eolotype.—Male, on slide, in Cornell University collection.

Type r/«;'r/.—Kwakoegron, Saramacca River, Surinam, June 8, 1927

(Cornell U., Lot. 760, Sub. 87)

.

Remarks.—This unique species may be distinguished from all others

of the genus by its broad, circular head with large eyes and by the

details of the left tergal process. The holotype specimen was referred

to by Davis (1940a, p. 187), who believed it to be conspecific with his

"sp. indet." (i. e., davisi) from Parintins, Brazil.

PARARHAGADOCHIR ADSPERSA (Enderlein)

EmUa adspersa Endeelein, 1909, p. 185.—Keauss, 1911, p. G9.—Navas, 1918,

p. 103.

Rliagadocliir adspersa (Enderlein) Enderlein, 1912. p. 58. figs. 32, 33.

Pararhagadochir adspersa (Enderlein) Davis, 1940a, p. 188, fig. 81.

Holotype.—Male, Stettiner Zoologischen Museum.

Type data.—Vvo\. Sara, Bolivia (J. Steinbach).

Reinarks.—This is apparently a very distinct species characterized

by the large acuminate, echinulate inner nodule of the left cercus and

the large, broad, bilobed left tergal process. The condition of the

right hemitergite is suggestive of that found in the genus Mierocmbla.

Future studies may indicate that the species is not a member of the

genus Pararhagadochir.

Family ANISEMBIIDAE

Anisembiidae Davis, 1940e,' p. 535.—Ross, 1940b, p. 642.—Davis, 1940f, p. 681.

Me.sembiinae Ross 1940b, p. 643 (type genus: Mcscmhia Ross).

Anisembiinae Ross, 1940b, p. G49 (type genus: AniscmUa Krauss).

American Embioptera ; the males with mandibles nondentate api-

cally; the wings (when present) with E4+5 simple; the basal segment

of the left cercus nodulose and echinulate on inner side (except in

Saussuremhia Davis) ; the hind basitarsi of both sexes with only one

sole-bladder. In the males of Anisertibia and Chelicerca the left cer-

cus is usually one-segmented and some species are apterous.

Type genus.—Anisenibia Krauss.

Distribution.—South America to southern United States and West

Indies.

5 Davis's 15-clay prior use of Hie name Anisembiidae (1940e) was due to an unexpectedly

earlier mailing date of his publication.
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Members of this family can be separated from other American
species, which have the wing vein R^+5 simple, by the nonclentate

mandibles and the usually clavate and echinulate left cercus.

With the discovery of a species of Chelicerca (described below) hav-

ing the left cercus of the male two-segmented, the division of the

family into two subfamilies on the basis of segmentation of the cer-

cus becomes untenable (i. e., Mesembiinae, left cercus two-segmented,

and Anisembiinae, left cercus one-segmented).

KEY TO GENERA OF ANISEMBIIDAE (MALES)

1. Basal segment of left cercus apically echinulate on inner side 2

Basal segment of left cercus not echinulate Saussvirembia

2. Left cercus usually 1-segmented ; when 2-segmented terminal segment broadly

attached basally and not equal in form to terminal segment of right

cercus 4

Left cercus always 2-segmented, terminal segment similar to that of right

cercus in form and basal attachment '.

8

3. Terminalia with processes of tenth tergite slender, unarmed; median cleft

of tenth tergite narrow: process of hypandrium (H) small, trun-

cate Mesembia
Processes of tenth tergite broad, rounded, often bearing small hooks; median

cleft of tenth tergite usually very broad (when nurruw, it Is basally

forked), membranous; process of hypandrium prominent, broad, thumb-
like Schizembia

4. Basal segment of right cercus cylindrical, not expanded basally, basal fora-

men simple; process of left hemitergite simple Anisembia
Basal segment of right cercus somewhat laterally compressed, greatly ex-

panded basally to form a complexly margined foramen ; process of left

hemitergite complex Chelicerca

Genus SAUSSUREMBIA Davis

Snussuremhia Davis, 1940a, p. 191.—Ross, 1940b, p. 647.

SaussureUa Davis, 1930d, p. 573 (name preoccupied).

Genotype.—Emhia ruflcoUis Saussure, by original designation.*^

Distribution.—Central America and Colombia.

This genus comprises two species, which may be separated from all

others of the family by the nonechinulate left cercus. The writer now
has evidence that Oligotoma venosa Banks, of Cuba, recently placed

in this genus by Davis, belongs in Anisemhia (see infra).

SAUSSUREMBIA RUFICOLLIS (Saussure)

Emhia ruficollis Saussure, 1896b, p. 353.

Oligotoma i'KfieoUis (Saussure) Krauss, 1911, p. 42, pi. 2, fig. 10.

—

Enderleim.

1912, p. 91.—Navas, 1924b, p. 62, fig. 4.**—Friederichs, 1934, p. 417, fig. 6,

a-b.*

SaussureUa nificoUis (Saussure) Davis, 1939d, p. 573, figs. 1-4.**

Saussnremdia ruficollis (Saussure) Davis, 1940a, p. 191.

* Davis's concept of this species was based on a specimen, in the Paris Museum, from
Costa Rica (Paul Serre, 1920).
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Holotype.—Winged male, Museum d'Histoire Naturelle, Geneva.

Type data.—Biigahn, Central America (Panama), 250-400 meters.

(See Krauss, 1911.)

0/Jier records.—Mojica, Guanacaste, Kio Bianco; Farm La Caja,

near San Jose, Costa Rica (H. Schmidt) (Hamburg Museum)*;

Costa Rica, 1921 (P. Serre).**

SAUSSUREMBIA SYMMETRICA, new species

Figures 61-63

MaJe holotype (on slide).—Head and basal antennal segment choco-

late brown ; first five succeeding antennal segments tan, terminal seg-

ments increasingly darker, becoming brown ; mandibles medium brown.

Figures 61-63.

—

Saussurembia symmetrica, new species, holotype male (Colombia): 61,

Head; 62, terminalia (dorsal);63, terminalia (ventral). Explanation of symbols on p. 403.

tips golden brown; prothorax tan, pterotliorax and hindlegs (other

legs missing) medium brown ; abdomen tan, terminalia only slightly

darker, cerci pale tan. Length 5.5 mm.; forewing length 3.7 mm.,

breadth 0.9 mm.
Head (fig. Gl, partially reconstructed—head capsule broken on

right side) : Elongate oval; eyes rather large, separated by interspace

two eye widths wide, facets prominent, their interspaces unpigmented

;

sides behind eyes gradually, evenly arcuate behind, continuous with

rounded caudal margin. Mandibles nearly equal in form, very acutely

pointed apically, nondentate at tips or medially, outer basal angle

abruptly rounded. Mentum unsclerotized, quadrate, slightly wider

than long, sides weakly convergent behind. Antennae defective

terminally.

Wings with typical anisembiid venation. Radius (Ri) gradually

merging with costa, meeting it well before apex of wing. R2+3 and

its petiole are the only remaining nonobsolete veins (except Cuia), the

other veins being represented only by rows of macrotrichiae and
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pigmented bands. One cross vein present between Ri and II0+3 in

forewings and hindwings, this located just beyond basal third of

Rg+s- Hyaline stripes narrow, sharply defined.

Hind basitarsi with only one sole-bladder; ventral setae dense, long.

Terminalia (fig. 62, 63) relatively small, nearly symmetrical, weakly

sclerotized and pigmented. Tenth tergite broadly triangular, divided

submedially by a cleft, which becomes obsolete well before base of

tergite, and forms two unequal hemitergites ; left hemitergite (10 L)
smallest, abruptly produced caudally on inner side as a narrow, acu-

minate, simple process (10 LP) ; right hemitergite (10 R) broad,

large, gradually produced caudad as a broad, nearly parallel-sided

process (10 RPi), which is truncate, curved downward, and minutely

hooked inward at apex; the inner margins of the two processes are

nearly straight and closely parallel. Margin of basal half of 10 RPi
with a narrow, simple, detached appendix (10 RPo). Ninth sternite

(H) greatly desclerotized, pigmented only across base and along

left side, otherwise membranous; process (HP) obsolete, represented

only as a membranous lobe, faintly pigmented on left side. Left

paraproct (LPPT) elongate, inner margin lying close to margins of

H and HP, outer margin irregular; right paraproct (RPPT) repre-

sented only as faintly pigmented, weakly wrinkled areas in membrane.
Left cercus with basal segment (LC^) unspecialized, cylindrical, with-

out lobes or echinulations, slightly tapered distally, outer apical half

membranous; a small sclerotized area at outer base may represent

the left cercus basipodite (LCB?) fused to the cercus; terminal seg-

ment elongate, cylindrical, simple; right cercus similar to left cercus,

the basal segment only slightly less pigmented.

Female.—Unknown.
Holotype.—M^lQ^ on slide, U.S.N.M. No. 56759.

Type data.—Rio Frio, Colombia, February (W. M. Mann).
Remarks.—This remarkable species is tentatively assigned to Saus-

stirembia Davis on the basis of its unmodified, nonechinulate left

cercus. It may be separated at once from Saussurembia mf.collis

(Saussure) by its incompletely cleft tenth tergite, the narrow left

process (10 LP), the desclerotized ninth sternite, and the distally

tapered LC^.

The abdominal terminalia of symmetrica are the most unspecialized

of the Anisembiidae and rank with those of Clothoda as the most gen-

eralized of the order. They represent one more element in the pleas-

ing phylogenetic series found in the Anisembiidae.

Genus MESEMBIA Ross

Mesemhia Ross, 1940a, p. 12.—DA\^s, 1940d, p. 532.—Ross, 1940b, p. 643.

Genotype.—Oligotoma hospes Myers, by original designation.

Distribution.—West Lidies, Brazil.
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The three species inckided in this genus have in common the simple,

rather slender tergal processes of the terminalia; the short, simple,

truncate process of the hypandrium ; and the two-segmented left cercus

with the basal segment inwardh^ lobed and echinulate. M. aequalis is

only tentatively assigned to the genus. It probably is generically

distinct, but a final conclusion must await further data.

KEY TO SPECIES OF MESEMBIA (MALES)

1. Left cercus with echinulate lobe located medially on inner side of basal seg-

ment ; Cuba hospes

Left cercus with echinulate lobe located distally on inner side of basal seg-

ment 2

2. Left tergal process very slender, abruptly directed mesad; tenth tergal cleft

attaining base; Haiti haitiana

Left tergal process as broad as or broader than the right process, slightly

curved outward ; tenth tergal cleft terminated just wilhin basal half

:

southern Brazil aequalis

MESEMBIA AEQUALIS. ne-.v species

Figures 64-66

Male.—Color (in alcohol) : Head and antennae black; legs, ptero-

thorax, abdominal terminalia, and dorsal maculation mahogany
brown

;
prothorax with yellowish intersclerotal areas, sclerites brown.

Length 6.7 mm. ; forewing length 4.0 mm. ; breadth 1.0 mm.
Head (fig. 64) with eyes medium sized, scarcely inflated, separated

by an interspace 3 eye widths wide ; sides behind eyes ll^ eye lengths

long, nearly straight, gradually convergent; caudal margin abrupt,

obtusely rounded. Mandibles small, sharply pointed; left mandible

with inner margin biemarginate, the right with inner margin evenly

arcuate. Occipital foramen rounded anteriorly. Antennae darkly

pigmented throughout, l7-segmented (broken).

Figures 64—66.

—

Mesevibia aequalis, new species, holoiype male (Brazil): 64, Head; 65,

terminalia (dorsal); 66, terminalia (ventral). Explanation of symbols on p. 403.
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Wings light b^o^Yn, hyaline stripes very narrow, sharply defined.

Ki narrow, paralleling costa but merging with it apically. One or

two cross veins present between Ei and Ro+s, one between Eo+s and

K4+5. Venation otherwise without peculiarities.

Terminalia (fig. 65, 66) with tenth tergite large, quadrate, simple;

submedian cleft slightly to left of middle, terminating just within

basal half; left process (10 LP) rather broad, parallel-sided, thin,

simple, directed caudad but curved upward distad, abruptly pointed

at apex; right hemitergite (10 R) large, its major process (10 EPi)

abruptly produced at inner apical angle, parallel-sided, sclerotic,

slightly curved downward distad, apex slightly expanded, truncate,

and slanted mesad; secondary process (10 RPo) very narrow, parallel-

ing, and lying partially beneath, inner margin of 10 E. Ninth

sternite (H) quadrate, right apical area submembranous
;
process

(HP) short, truncate, wrinkled, submembranous on right side basally.

Composite left cercus-basipodite and left paraproct (LCB+LPPT)
prominent, darkly pigmented, elongate, fused basally with H; com-

posite ECB and EPPT equally prominent but of a different shape.

Basal segment of left cercus (LCi) cylindrical basally abruptly ex-

panded distally on inner side to form a prominent, sparsely echinu-

late lobe; terminal segment of left cercus normal. Basal segment

of right cercus simple, cylindrical, slightly swollen distad; basal

foramen circular, simple; terminal segment similar to that of LC.

Female.—Unknown.
Eolotype.—Male, on slide, U. S. N. M. No. 56581.

Ty2?e data.—Nova Teutonia, Santa Catharina, Brazil (F. Plau-

mann).

Paratypes.—Two males, on slides, with holotype data ; one deposited

in the writer's collection, the other in the California Academy of

Sciences.

Remarks.—This distinct species is the most southern and one of

the most generalized of the family. Its characters, except for the

echinulate lobe of the left cercus, are very similar to those of Saussur-

emhia rwficoHis (Saussure).

MESEMBIA HOSPES (Myers)

Oligotoma Iwspcs Myers, 1928, p. 89, fig. 1.

Mesembia hospes (Myers) Ross, 1940a, p. 12.—Davis, 1940d, p. 532, figs. 20-23.—

Ross, 1940b, p. 644, figs. 14-16.

Holotype.—Winged male, in Museum of Comparative Zoolog}'

(type No. 523).

Type data.—Soledad, Santa Clara, Cuba, February 10, 1925 (J. G.

Myers).

Other records.—Paratypes with same data.
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MESEMBIA HAITIANA Ross

Mesembia haitiana Ross, 1940b, p. 646, figs. 17-19.

Holotype.—WmgQd male, on slide, U.S.N.M. No. 53132.

Type data.—Grosmore, Haiti, Februarj' 17, 1926 (C. H. Leonard).

Genus SCHIZEMBIA, new genus

Males.—Winged; small to moderate sized. Dark chocolate brown;

prothorax yellow; wings dark brown. Head without maculation;

eyes medium to large sized; mandibles small, without apical denta-

tions, tips acutely pointed, inner margins evenly arcuate. Submen-
tum quadrate, somewhat longer than broad, not heavily sclerotized;

mentum distinct, pigmented. Wings with Ri narrow, closely paral-

leling costal margin and meeting it before apex; radial sector, R2+3.

Ml and Cuja simple. Hind basitarsi with only one bladder: plantar

setae very fine. Terminalia with tenth tergite divided into hemiter-

gitesby a suture complete to basal margin; processes of each hemiter-

gite short, broad, blunt, complex apically (fused apically in one

species). Ninth sternite with a short, broad, rounded process. Com-
posite left cercus-basipodite and left paraproct represented by a free

triangular sclerite. Left cercus two-segmented; basal segment

nodulose and echinulate on inner side apically. Right cercus two-

segmented, basal segment cylindrical.

Female.—No specimens definitely associated with a male.

Genotype.—Schizenibia grandis., new species.

Distribution.—Colombia, Venezuela, and Trinidad. This is the

only genus of Embioptera, except MesemVia and Saussureiiibia., in-

digenous to South America that has oligotomoid wing venation (Rj+s

simple).'^ It can be separated at once from the introduced species of

Oligotoma., which have similar venation, by its nondentate mandibles,

echinulate left cercus, completely cleft tenth tergite, and the blunt,

short process of the right hemitergite.

The three known species of Schizerribia may be separated by means
of the following key

:

KEY TO SPECIES OF SCHIZEMBIA (MALES)

1. Tergal processes separated apically by a broad membranous cleft, wbicb
continues to base of tergite 2

Tergal processes fused apically, membranous cleft narrow, Y-shaped, isolating

a broad, medial sclerite; Trinidad callani

2. Size lai-ge (10 mm. long)
;
process of hypandrium evenly rounded apically,

marginal flange, narrow, even grandis
Size small (6.5 mm. long)

; process of hypandrium acutely pointed apically,

marginal flange greatly developed laterally minuta

"> Galamoclostes alhii<triolatus Enderlein of tlie Eiiibildae has R^^j simple in the forewiug
and forked in the hindwing.
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SCHIZEMBIA GRANDIS, new species

Plate 19, B ; Figures 67-69

Male.—Color (in alcohol) : Pterothorax, abdomen, legs, wings,

head, palpi, and basal antennal segment dark chocolate brown; pro-

thorax reddish yellow ; antennal segments 2-14 tan, terminal segments
brown. Length 10 mm.; forewing length 8 mm.; breadth 1.8 mm.
Head (fig. 67) small but larger than terminalia; sides behind eyes

straight, rather strongly convergent caudad, abruptly rounded and
somewhat transverse behind. Eyes moderately large, inflated ; inter-

space twice as wide as an eye width. Antennae with 23 segments

(probably complete).

Wings (pi. 19, B) very large, broad. Kadius unusually narrow;
bordering bands very narrow^ pigment granules small, dull red.

Eadial sector forked within basal half of wing; R2+3 pigmented to

margin, R^+g pigmented at extreme base only. M and Cuia each

rejDresented only by a row of setae. Cuib narrow. Anal vein present

as a short basal rudiment, united by a cross vein to common base

of cubitus and media. Cross veins absent in remainder of wing except

for four between Ri and Ro^.. Color uniform dark brown; hyaline

stripes very narrow and sharply defined.

Terminalia (figs. 68, 69) very small in relation to other body pro-

portions. Cleft of tenth tergite complete, very broad, membranous,
microreticulate in caudal half. Process of left hemitergite (10 LP)
broad, bearing a small hook at outer apical margin. Inner margin
of right hemitergite (10 R) irregular, deeply notched at apical third;

process (10 RP) complex. Ninth sternite (H) subquadrate, bearing

long setae; process (HP) nearly symmetrical, short, broadly rounded,

margined apically by an internal narrow flange, surface wrinkled.

Composite left paraproct and left cercus-basipodite (LPPT+LCB)
represented by a free, heavily sclerotized, narrow sclerite ; right para-

proct obsolete. Basal segment of left cercus (LCi) gradually inflated

terminally on inner side, bearing numerous echinulations. Basal seg-

ment of right cercus cylindrical.^ Terminal segments of both cerci

equal.

Female.—No specimens definitely associated with a male.

Holotype.—Winged male, on slide, U.S.N.M. No. 56044.

Type data.—Collected in a shipment of Gattleya from Caracas, Ven-
ezuela, in plant quarantine at Washington, D. C, May 4, 1939 (In-

spectors Sanford and Adams).
Othei' records.—Three males, all collected in wild Gattleya in plant

quarantine at Washington, D. C. — two of these in shipments from

8 The inner surface of the basal segment of the right cercus of one of the available
specimens bears four distinct peglike echinulations, which are absent in the other speci-
mens at hand.
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Caracas, Venezuela, June 9, 1938, and May 4, 1939, and one from

Medellm, Colombia, May 4, 1939. One female was collected under

similar circumstances in a shipment from Caracas, Venezuela, Sep-

tember 17, 1937. One male from Caracas is retained in the writer's

Figures 67-69.

—

Schizemhia grandis, new genus and species, holotype male (Venezuela):

67, Head; 68, terminalia (dorsal); 69, terminalia (ventral).

Figures 70-72.

—

Schizemhia minuta, new species, holotype male (Colombia): 70, Head;

71, terminalia (dorsal); 72, terminalia (ventral).

Figures 73-75.

—

Schizemhia callani, new species, holotype male (Trinidad): 73, Head;

74, terminalia (dorsal); 75, terminalia (ventral). Explanation of symbols on p. 403.

collection ; the other specimens are returned to the United States Na-

tional Museum. None are made paratypes because of imperfect

condition or slightly discrepant structure.
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Remarks.—In general appearance, particularly by virtue of its

yellow prothorax and size, this species resembles subspecies (?) of

the Pararhagadochir tHnitatis complex that occur in the same region.

The female cited above, which appears to be of this species, can be

separated from those of Pararhagadochir by the absence of a second

hind basitarsal sole-bladder and the evenly pigmented basal segments

of the cerci.

SCHIZEMBIA MINUTA, new species

Figures 70-72

Male.—Color (in alcohol) : Head, antennae, pterothorax, and ter-

minalia chocolate brown ; wings and abdomen light brown
;
prothorax

reddish yellow; femora bicolorous, basal three-fourths pale yellow,

terminal fourth brown; cerci with apex of basal segment and entire

terminal segment pale yellow. Length 6.5 mm.; forewing length 4

mm., breadth 1 mm.
Head (fig. 70) shorter and broader than in grandis; with sides

slightly rounded, gradually convergent caudad, abruptly rounded and
transverse behind. Eyes as in grandis. Antennae 19-segTnented (ap-

parently complete).

Wings relatively small. Kadius with bordering bands, broad ; not

parallel to costal margin but converging toward it and meeting it

well before apex of wing. Radial sector forked midway in wing.

Venation otherwise similar to that of grandis except only one nearly

obsolete cross vein is present between E.^ and Ra+s- Color uniform
light brown ; hyaline stripes very narrow and sharply defined.

Terminalia (figs. 71, 72) small; similar in general structure to that

of grandis^ but differing in details of tergal processes as illustrated,

and the process of the ninth sternite (H), which is longer and nar-

rower, with the corners of the apex strongly turned inward so as to

nearly meet and form a tube; ventrally the apex of the process bears

a small lobe. Composite left cercus-basipodite and left paraproct
large, triangulate. Terminal segments of both cerci and apices of
basal segments very pale yellow.

Female.—No specimens associated with male.

Holotype.—Winged male, on slide, U.S.N.M. No. 56045.

Type data.—With Cattleya in cargo from Medellin, Colombia, in

plant quarantine at Hoboken, N. J., October 15, 1941 (Inspector
Sanford).

Paratype.—Collected in an express shipment of wild orchids from
Medellin, Colombia, in plant quarantine at Washington, D. C, August
•28, 1936 (Inspector Adams), deposited in writer's collection.
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SCHIZEMBLA. CALLANI, new species

FiQUKES 73-75

Male.—Color (on slide) : Head and basal antennal segments dark

chocolate brown
;
pterothorax, legs, and terminalia medium chocolate

brown, abdomen and wings lighter; prothorax and forecoxae pale

straw yellow; mandibles golden yellow. Length 7 mm.; forewing

length 4.5 mm., breadth 1.2 mm.
Head (fig. 73) larger than terminalia; sides behind eyes gradually

rounded and convergent, short; caudal margin broad, evenly arcuate.

Eyes very large, inflated; facets prominent; interspace equal to an

e5'e width.

Wings relatively large, broad. Radius narrow, converging toward

costa and nearly merging with it before wing apex. Three cross

veins present between R and R0+3 in forewing and two in hindwing

—

absent elsewhere except one between Cuib and A. R2+3 strongly repre-

sented to terminus. R4+5 well represented at extreme base only, its

terminal portion, as well as all other veins behind it (except Cuib),

each represented only by a row of macrotrichiae. Color uniform;

hyaline stripes very narrow and sharply defined.

Terminalia (figs. 74, 75) small. Tenth tergite with median cleft

incomplete apically, processes fused; cleft forked, the left fork ex-

tending from middle at a 45° angle to basal margin, narrow ; the right

fork extending basad at same angle, but terminated well before basal

margin; these clefts isolate a broad, median, basal area, truncate

apically with the adjacent membrane granulate. Processes narrowly

fused on inner side apically; with small lateral apical projections.

Ninth sternite (H) quadrate, basal margin ragged; produced apically

as a symmetrical, broadly rounded process (HP). Two rudimentary

sclerites fused to either side of H at base of HP may represent the left

and right paraprocts. A free, triangular sclerite in membrane be-

tween HP and base of left cercus may represent the composite left

cercus-basipodite and left paraproct (LCB+ LPPT). Right cercus-

basipodite (RGB) represented by an isolated, small, circular, ventral

sclerite. Basal segment of left cercus (LCi) stout, slightly clavate

on inner side apically, this nodule bearing a fcAv scattered echinula-

tions ; terminal segment of left cercus large. Basal segment of right

cercus cylindrical, darkly pigmented on inner side; terminal segment

narrower and smaller than that of left cercus.

Female.—Unknown.
Holoti/pe.—Male, on slide, deposited in the British Museum of

Natural Plistory.

Type data.—Collected at light, St. Augustine, Trinidad, June 4,

1939 (E. McC. Callan).
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Remarks.—This species is named after the collector, Dr. Edward
McC. Callan, of St. Augustine, Trinidad, who sent the writer much
valuable material for this study.

The cleavage of the tenth tergite of this species is very remarkable

;

the right fork is apparently an extension of the notch that appears
along the inner margin of the right hemitergite in other species of

Schizembia and in the genus Chelicerca.

Genus ANISEMBIA Krauss

AnisemMa Kbauss, 1911, p. 74.

—

Endeelein, 1912, p. 109 ( = Oligotoma and
fl'apZoe?>;&;a).—CHAifBERLAiN, 1923, p. 346.—DA\^s, 1940cl, p. 531.—Ross,
1940b, p. 649.

Genotype.—Embia texana Melander, by original designation.

Distribution.—Cuba, south-central United States, and Baja Cali-

fornia, Mexico.

At this time the writer is limiting this genus to the three species

treated below. Species of the subgenera Chelicerca Koss and Dacty-
locerca Ross, which are much more complex, have been removed as

they appear to be derived from a different stock. This is evidenced

by the discovery of a new species of the same series that has a two-seg-

mented left cercus. It is thus likely that the one-segmented left cercus

has appeared twice within the family on different evolutionary lines.

AnisemMa was probably derived from Mesemhia-like ancestors.

The genus Anisenibia Krauss is here restricted to include only those

species having an apically pointed occipital foramen ; a one-segmented
left cercus ; a simple, incomplete tenth tergal cleft ; a simple left tergal

process (10 LP)
; a short, unmodified process of the hypandrium

(HP)
;
and the basal segment of the right cercus cylindrical, with a

simple, circular basal foramen.

KEY TO SUBGENERA AND SPECIES OF ANISEMBIA (MALES)

1. Inner nodule of left cercus small, very sparsely echinulate; head scarcely
larger than terminalia (Aniseinbia, s. str.) 2

Inner nodule of left cercus large, rounded, very densely echinulate; head
distinctly larger than terminalia ; Baja California, Mexico

A. (Bulbocerca) sini
2. Process of left hemitergite rather short, extending straiglit caudad

; process
of right hemitergite tapered ; medium sized ; United States

A. (Aniseinbia) texana
Process of left hemitergite very long, strongly curved toward left

; process of
right hemitergite truncate ; small-sized ; Cuba A. (Anisembia) venosa

Subgenus Anisembia, sensu stricto

ANISEMBIA (ANISEMBIA) TEXANA (Melander)

Embia texana Melandee, 1902, p. 19, figs. 2, 3 ; 1903, p. 99, figs. 1, 2.—B^riedekichs,
1906, p. 238.

AnisemUa texana (Melander) Krauss, 1911, p. 74, fig. F.—Chamberuk, 1923, p.
345.—Davis, 1940d, p. 532.

—

Sanderson, 1941, p. 60 (record).
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Oligotoma texana (Melander) Enderlein, 1912, pp. 92, 109, fig. 62.—Mills, 1932,

p. 648, figs. 1-4.

Anisemtia (Anisembia) texana (Melander) Ross, 1940b, p. 650, figs. 20-22, 28.

Holotype.—^^Immature male" (or female?) in Museum of Compara-

tive Zoology (type No. 1639)

.

Type data.—Austin, Tex. (A. L. Melander)

.

Plesiotypes.—Aiate male, in United States National ^Museum, from

Victoria, Tex. ; and mature female, California Academy of Sciences,

from Arroyo Salado, Starr County, Tex. Both designated and

described by Ross (1940b).

Distribution.—Texas, Louisiana, Mississippi, and Arkansas.

New recorch.—T-EXAs : San Antonio, New Braunfels, Sequin, Tex-

arkana. Louisiana : Monroe. All collected by the writer.

EemarJcs.—This is a very common species and, although often en-

countered under stones, is oftenest found on the bark of trees, especially

that of oaks with a rough surface. At Monroe, La., colonies of the in-

sect were very conspicuous on the shaded surface of large oaks border-

ing the city streets.

The writer has recently had opportunity to study in detail the

biology of this species in the field and in laboratory cultures. An in-

teresting fact was noted in connection with the wingless condition of

certain of the males. A careful examination of the thorax of the

apterous male revealed that small wing pads are actually developed

and a slight modification of the scuta of the mesothorax and metatho-

rax is evident. It appears that the apterous condition in males of

texana results from a halting of the wing development (probably at

a stage comparable to the third instar of normal winged males), while

other male features develop in a normal manner. This condition is

precisely the same in apterous males of Oligotoma japonica Okajima,

which the writer has studied in large numbers. This subapterous con-

dition may prove to be characteristic of all species having dimorphic

males, as males of those species which never have winged males have

the scuta identical to the female, witli no trace of wing pads.

ANISEMBIA (ANISEMBIA) VENOSA (Banks)

Figures 76-79

Oligotoma venosa Banks, 1924, p. 421, pi. 1, figs. 10, 13.

Saussiirella venosa (Banks) Davis, 1939d, p. 574, figs. 5-7.

Saussurembia (f) vetwsa (Banks) Ross. 1940b, p. 648.

Anisembia {Anisembia) schwarzi Ross. 1940b, p. 652, figs. 2, 23-25 (Cayamas,

Santa Clara, Cuba) (new synonym).

Holotype.—Male, on slide. Museum of Comparative Zoology (No.

14879).

'

Type data.—Santa Clara, Cuba (Baker).
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Remarks.—The holotype of this species, mounted on a slide in bal-

sam, was in such poor condition that Davis (1939d) was unable to

establish with certainty the generic position of the species or ade-

quately to redescribe the terminalia. Recently, through the kindness

of Dr. Banks, the writer has been able to remount the fragmentary

specimen after first treating the parts in KOH. Many essential details

of the terminalia are now visible, and it is apparent, by comparing

holotypes, that Anisemhia sckwarsi Ross is with little doubt a syno-

nym of venosa. The details of the head and terminalia of the holo-

type of venosa are shown in the accompanying figures.

Figures 76-79.

—

Anisembia venosa (Banks), holotype male (Cuba) : 76, Terminalia (dorsal);

77, terminalia (ventral); 78, head; 79, detail of left tergal process (10 LP).

Figures 80-82.

—

Anisembia venosa (Banks), holotype of synonym schwarzi Ross (Cuba):

SO, Left cercus;81, left tergal process; 82, tip of right tergal process (lORPj). Explana-

tion of symbols on p. 403.

The holotypes of venosa and sclvwarzi differ in a number of striking

details, which, however, because the specimens are from the same state

of Cuba, are regarded as interspecific variation. The shape of the

left tergal process (10 LP) is quite different and may not be due to

the angle of view (cf. figs. 79 and 81). The lobe of the left cercus
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is more pointed and has fewer teeth in the holotype of schwarzi and

is broadly rounded with many more teeth in the holotype of venosa;

in the figure of the latter structure (fig. 76) the cercus is foreshortened.

The shape of the right tergal process (10 IlPi) is probably similar in

the two specimens. That of the holotype of schwarzi (Ross, 1940b,

fig. 24) is curved downward and inward (probably the true position)

and thus presents a different appearance. A detail not noted in the

description of scJnoarzi is that the terminal half of 10 LP is peculiarly

roughened with hairlike projections of the derm as figured; this is

evident also in the venosa holotype.

Subgenus Bulbocerca Ross

Bulboeerca Ross, 1940b, p. 654.

ANISEMBIA (BULBOCERCA) SINI Chamberlin

AnisemUa sini Chamberlin, 1023, p. 346, figs, a-b.—Davis, 1940d, p. 532, fig. 19.

Anisemhia {Bidhocerca) si7ii (Chamberlin) Ross, 1940b, p. 654, figs. 32-34.

HolotT/pe.—Apterous male, on slide (No. 1245) , and allotype female,

on slide (No. 1246), California Academy of Sciences.

Type data.—Loreto, Baja California, Mexico.

Distribution.—Central Baja California, Mexico (supported by many
records), and islands of Gulf of California (by occurrence of silk

tunnels).

Genus CHELICERCA Ross

Chelicerca Ross, 1940b, p. 056 (subgenus of Anisemhia Krauss).

Males.—^Winged or apterous. Head dark, eyes small to large, oc-

cipital foramen rounded anteriorly. Terminalia with cleft of tenth

tergite complete to base, right margin irregular, often excised; left

tergal process (10 L) complex, outer apical margin twisted ventrad;

right hemitergite (10 R) large, often terminated caudad in one

or more talonlike hooks curved to right; process of hypandrium

(HP) broad, complex apically, often armed with echinulations or

nodules; left cercus usually one-segmented (except in one species);

ba-sal segment of right cercus somewhat laterally compressed, ex-

panded basad, its basal foramen irregular, complex.

Genotype.—Aniserribia {Chelicerca) clavisi Ross, by original

designation.

Distribution.—Mexico, Southwestern United States.

In this genus are found some of the most specialized species of

the family. The discovery of dampfi from Chiapas, Mexico, with

its two-segmented left cercus, gives cause for separating this series

of species from that of the genus Anisembia. The terminalia of

damqj-fi are nearly as complex as in davisi in spite of the more primi-
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tive cerciis, and since species of the genus Anisembia have much more
generalized terminalia than any Chelicerca, it appears that the one-

segmented condition was attained independently in the two genera.

The component subgenera, Protochelicerca, Chelicerca, and Dac-
tyJoccTca^ seem to form a very natural evolutionary series, exhibiting

increasing specialization of the abdominal terminalia (e. g., the left

cercus), which seems to be directly derived from more primitive

genera of the south such as Schizenibia.

The specialization of the left cercus corresponds with a serial

specialization of other terminal abdominal structures in the species

and with the degree of their geographic separation from the region

of probable origin (northern South America). The most specialized

species of the series, rubra, occurs in the Sonoran region of North
America, which has probably presented more selective environmental
changes than the Tropics.

KEY TO SUBGENERA AND SPECIES OF CHELICERCA (MALES)

1. Left cercus l-segmented 2
Left cercus 2-segmentecl C. (Protochelicerca) dampfi

2. Right bemitergite produced caudad as a distinct process bearing 1 or 2

outwardly curved, clawlil^e books ; left cercus not greatly elongated or very
strongly inwardly arcuate (subgenus CheUcerca, s. str.) 3

Rigbt bemitergite not produced caudad as a process and not bearing claw-
like apical books; left cercus greatly elongated, strongly inwardly arcuate

C. (Dactylocerca) rubra
3. Process of rigbt bemitergite witb but 1 outwardly curved, clawlike apical

book 4
Process of rigbt bemitergite witb 2 sucb books C. (Chelicerca) heymonsi

4. Apical hook of process of rigbt bemitergite arising on inner side of process
and curving across its apex C. (Chelicerca) wheeler!

Apical hook arising terminally, not overlapping any tergal structure 5
5. Left apical angle of process of bypandrium (HP) produced as a distinct,

tbumblike, densely echiuulate knob C. (Chelicerca) nodulosa
Left apical angle of process of bypandrium (HP) less strongly produced,

pointed, without ecbinulations C. (Chelicerca) davisi

Subgenus Protochelicerca, new subgenus

31ales.—Eather large, winged. Head larger than terminalia ; eyes
very large, inflated; occipital foramen evenly rounded apically.

Wings large, broad ; Ri narrow, closely paralleling costal margin and
meeting it apically, apex not joining E0+3 by means of a cross vein

;

three cross veins present between Ri and R0+3 in forewing, two in hind-
wing. Terminalia very similar to those found in CheUcerca, s. str.,

but with the left cercus distinctly two-segmented, the terminal segment
rather small, broad basally.

Type.—Chelicerca {Protochelicerca) dampfi, new species.

Distribution.—That of the single species.

552731—43- 4
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CHELICERCA (PROTOCHELICERCA) DAMPFI. new species.

FiouKES 83, 85, 86

Male.—Color (on slide) : Head, antennae, foretibiae, pterothorax,

and terminalia medium brown; remainder of body and appendages,

except prothorax, tan
;
prothorax pale straw yellow. Length 7.5 mm.

;

forewing length 5.8 mm., breadth 1.4 mm.
Head (fig. 83) with eyes very large, strongly inflated, separated by

an interspace distinctly narrower than an eye width; sides behind

eyes short, slightly arcuate, strongly covergent, continuous with the

Figures 83, 85, 86.

—

Chelicerca (Protochelicerca) dampfi, new subgenus and species, holotype

male (Chiapas): 83, Head; 85, terminalia (dorsal); 86, terminalia (ventral)

.

Figures 84, 87, 88.

—

Chelicerca {Chelicerca) nodulosa, new species, holotype male (Veracruz):

84, Head; 87, terminalia (dorsal); 88, terminalia (ventral). Explanation of symbols

on p. 403.

evenly rounded caudal margin. Mandibles moderate sized, apices

very sharply pointed, inner margins evenly inwardly arcuate. An-

tennae strongly pigmented throughout.

Wings relatively broad, light brown; hyaline stripes narrow,

sharply defined. Three cross veins present between Ri and R^+s ill

forewing and two in hindwing. Macrotrichiae following course of

veins very dense.

Terminalia (figs. 85, 86) rather small. Submedian cleft of tenth

tergite slanting basad toward left and meeting basal margin, narrow
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basally but gradually divergent apically. Left hemitergite (10 L)
darkly pigmented, quadrate; produced caudad as a broad, twisted

process (10 LP) curled ventrad along outer apical margin. Eight

hemitergite (10 R) large equilaterally triangulate, weakly pigmented,

especially along inner margin, which is deeply excised behind middle

;

process (10 HP) arcuate on inner and apical margin, produced as a

short claw not extending far to right of outer margin of process. A
narrow, darkly pigmented appendix, present in membrane of median
cleft, is feebly connected basally and apically with 10 'R.^ Ninth ster-

nite (H) broad, developed as a broad, apically truncate process (HP)
slanting to the right; right apical angle heavily sclerotized, micro-

echinulate; left apical angle membranous. Composite left cercus-

basipodite and left paraproct (LCB + LPPT) triangular, sclerotic,

isolated. Eight paraproct obsolete. Left cercus two-segmented; basal

segment (LCi) emarginated on inner side, clavate apically and bearing

about 15 echinulations along inner apex; terminal segment short,

tapered terminally, broadly united with basal segment. Eight cercus

with basal segment somewhat laterally compressed ; margins of basal

foramen greatly elongated, darkly pigmented; terminal segment
cylindrical, longer and narrower than that of left cercus.

Female.—Unknown.
Holotype.—Msile, on slide, U.S.N.M. No. 56760.

Type data.—Finca Esperanza, Chiapas, Mexico, at light, in a coffee

plantation in a virgin forest, August 3, 1935 (A. Dampf).
Paratypes.—Two males on slides with holotype data but collected

on March 12, 1938. One deposited in the writer's collection, the other

in that of Dr. Alfons Dampf.
Remraks.—This species, named for Dr. Alfons Dampf, of the

Escuela Nacional de Ciencias Biologicas, Mexico City, can be dis-

tinguished at once from all the other known Chelicercas by its two-
segmented left cercus.

Subgenus Chelicerca, sensu stricto

CHELICERCA (CHELICERCA) DAVISI (Ross), new combination

Anisemhia {Chelicerca) davisi Ross, 1840b, p. 656, figs. 26-28.

Holotype.^Winged male, on slide, U.S.N.M. No. 53979.

Type data.—Collected in gardenias from near El Fortin, Veracruz,
Mexico, in plant quarantine at Brownsville, Tex., January 16, 1937.

CHELICERCA (CHELICERCA) NODULOSA, new species

FiGUEES 84, 87, 88

Male (on slide).—Head, antennae, foretibiae, and terminalia me-
dium brown; prothorax pale straw yellow; pterothorax, wings, legs,

» This is probably liomolosous to the isolated, sclerotic, heavily pigmented sclerite found
in this position in davisi and nodulosa.
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and abdomen light brown. Length 6.5 mm. ; forewing length 4.2 mm.,

breadth 1.1 mm.
Head (fig. 84) with eyes very large, strongly inflated; interspace

slightly narrower than an eye width ; sides behind eyes short, slightly

shorter than an eye length, straight, strongly convergent, abruptly

rounded behind; caudal margin transverse, weakly arcuate. Man-

dibles moderate sized, sharply pointed, inner sides evenly emarginated.

Antennae strongly pigmented throughout.

Wings moderately broad, light brown; hyaline stripes narrow,

sharply defined. Three cross veins present between Ki and R2+3 in

forewing and four in this position in hindwing. Anal vein well

defined basally in both wings, united by a cross vein to Cuib.

Terminalia (figs. 87, 88) similar to those of davisi with the following

differences : JNIedian cleft of tenth tergite broader and with differences

in margins; 10 LP narrower, more strongly tapered apically; 10 RP
broader, with apical claw not extending beyond outer margin of proc-

ess. Process of hypandrium (HP) broader; with left apical angle

produced as a prominent, thumblike nodule, which is densely

echinulate.

Female (in alcohol).—Head, mesothorax, hindlegs, and abdomen

reddish brown; antennae and prothorax light brown. Body length

8.5 mm. Head circular in outline, without dorsal pattern. Eighth

sternite uniformly pigmented throughout. Ninth sternite with an

obtuse, membranous, mediobasal angle similar to texana (Ross, 1940b,

fig. 38), but more extensive.

Holotype and allotype.—Male and female, respectively, on slides,

U.S.N.M. No. 56046.

Type data.—Collected at Matamoros, Mexico, in plant quarantine in

a cargo of pineapples shipped from Isla, Veracruz, Mexico, June 15,

1940, by Lispectors Anderson, Parnell, and Reagan.

Paratype.—Topotypic female, deposited in the writer's collection.

Remarks.—C. (C.) nodulosa is closely related to davisi from the

same state of Mexico. It may be separated by its much larger, in-

flated eyes, evenly emarginated mandibles, paler wings with cross

veins, and particularly by the presence of the prominent, echinulate

nodule of the left apical angle of the hypandrium process (HP).

CHELICERCA (CHELICERCA) WHEELERI (Melander), new combination

Figures 89-91

Olyntha tvheeleri Mejlandeb, 1902, p. 17, fig. 1.

Anisembia wheeleri (Melander) Krauss, 1911, p. 70.

—

Chambeexin, 1923, p. 346.

—

Davis, 1940(1, p. 532, figs. 15-18.

Haploemhia ivliecleri (Melander) Endeklein, 1912, pp. 70, 109, fig. 41.

Anisembia (Chelicerca) wheeleri (Melander) Ross, 1940b, p. 657, figs. 29, 30.
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HoloUjpe.—Apterous male, on slide, in Museum of Comparative

Zoology (type No. 1638).

Type data.—Cuernavaca, Mexico, December 27, 1900 (W. M.
Wheeler), collected while excavating; a nest of Leptogenys loheeleri

Forel.

This remarkable species is known only from the above type speci-

mens. Since it was collected in the ground, it may be assumed that the

species normally occurs under stones instead of in the bark of trees.

Previous descriptions (Melander; Davis) have been based on this

specimen while preserved in alcohol. Since so many more details

are visible in a properly cleared specimen the type has been treated

in KOH and mounted on a slide. The writer is grateful to Prof.

Nathan Banks for this privilege. The following brief redescription

and the accompanying figures are based on the holotype mounted
on a slide.

90 VJ 89 ^^ 91
Figures 89-91.

—

Ckelicerca {Chelicerca) -uiheeleri (Melander), holotype male (Mexico): 89,

Head; 90, terminalia (dorsal); 91, terminalia (ventral). Explanation of symbols on

p. 403.

Male (holotype, on slide) .—Dark brown throughout, prothorax, legs,

and terminalia somewhat darker, the head much darker; mandibles
golden, apices mahogany brown. Length 8.T5 mm. (after KOH
treatment).

Head with outline as figured (fig. 89). Eyes small, facets without

pigmented interspaces; occipital foramen equilaterally triangulate,

sides slightly curved, anterior angle acute, slightly rounded; ventral

bridge broad, as wide as foramen length; submentum nearly twice

as wide as long, sides slightly curved, slightly sclerotized; mentum
represented by a narrow sclerite, broadly divided medially ; manibles
without apical teeth, stout, left mandible with a flange behind apex
which forms an obtuse tooth on inner mandibular margin, right man-
dible with inner margin evenly arcuate.
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Thorax with mesothoracic and metathoracic scuta as in females of

the order."

Hind basitarsi with only a terminal sole-bladder; densely clothed

with large plantar setae.

Terminalia nearly unicolorous, with structure as figured (figs. 90,

91). 10 LP strongly curved ventrad, yellowish distad; membrane

of tenth tergal cleft "granular" in appearance medially, with only a

faint thickening ; an elongate sclerite, lying above hypandrium proc-

ess (HP), is of undetermined homology, and may represent a terminal

sclerotization of the ejaculation duct; 10 RP with a characteristic, yel-

lowish "talon" crossing its rounded tip ; HP sclerotized, without echin-

ulations, with a marginal flange, apex produced as a conical point;

left cercus (LCi) vv^th terminal lobe not distinctly submembranous

;

basal segment of right cercus with basal foramen complex, greatly

produced ventrad, inner margin somewhat flattened and depressed

basally.

G. wheeleri is not closely related to the other species of the subgenus

CheUcerca seen by the writer (i. e., davisi and nodulosa). From the

abundant distinctive features, the nature of the tip of 10 RPi and the

apex of HP may be selected for the purpose of separating it from other

species.

CHELICERCA (CHELICERCA) HEYMONSI (Enderlein), new combination

Oligotoma hej/monsi Endeelein, 1912, p. 114, fig?;. 74-76.

Aniseaibia {?) hcymonsi (Enderlein) Chambeeux, 1923, p. 346.

Anisemhia Jicymonsi (Enderlein) Davis, 1940d, p. 532.

Anisembia {Cliclicerca) heymonsi (Enderlein) Ross, 1940b, p. 658, fig. 31.

Holotype.—Winged male in Berlin Zoologischen Museum.
Type data.—Sierra Mixteca (Oaxaca?), Mexico (C. A. Purpus).

Subgenus Dactylocerca Ross

Dactylocerca Ross, 1940b, p. 659 (type: Anisemhia ruhra Ross).

CHELICERCA (DACTYLOCERCA) RUBRA (Ross), new combination

Anisenibia {Dactylocerca) rubra Ross, 1940b, p. 659, figs. 35-37.

Holotype.—Winged male, on slide (type No. 4931), and allotype^

female, on slide (type No. 4932), California Academy of Sciences.

Type data.—Rosarito Beach, Baja California, Mexico, April 3-5,

1939 (Michener and Ross).

Distribution.—Northwestern Baja California, southern California,

and southeastern Arizona. (See also p. 499.)

" This appears to indicate tbat only apterous males may bo expected in tliis species. As
noted previously, when a species has both winged and winjrless males [e. g., Anisemhia
teavna (Mclauder)], the latter have rudimentary wing pads on the posterior angles of

the scuta.
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Family OLIGEMBIIDAE

Oligembiidae Davis, 1940e, p. 536 ; 1940f
, p. G80 ; 1942, p. IIG.

American Embioptera. The males with mandibles dentate apically

;

E4+5 forked in both wings, M and Cuia simple, all the above veins sub-

obsolete, represented only by rows of macrotrichiae and intervenal

hyaline stripes; tenth tergite not completely cleft to base (except in

Idioemhia) ; left cercus two-segmented, the basal segment without

echinulations. Hind basitarsi with only one bladder.

Type genus.—OUgembia Davis.

Distrihution.—Warm-temperate and tropical America.
Three genera are included in this family

—

OUgembia Davis, well

known by virtue of its many species ; the new genus Idioenibia; and,

tentatively, the poorly known genus Diradius Friederichs, based upon
an inadequately described unique specimen.

KEY TO GENERA OF OLIGEMBHDAE (MALES)

1. Left cercus-basipodite (LCB) not fused to left cercus; right process (10 RPi)
blunt distad Diradius

Left cercus-basipodite fused to basal segment of left cercus ; right process
sharply pointed distad 2

2. Right tergal process separated at base from tenth tergite by a clearly defined,

complete, transverse suture ; tenth tergite not longitudinally cleft- Oligembia
Right tergal process continuous with tenth tergite, without a complete trans-

verse basal suture; tenth tergite narrowly, longitudinally cleft. Idioembia

IDIOEMBIA, new genus

Males.—Characters similar to those of the following genus, OUgem-
bia., but with the tenth tergite completely cleft to base, the suture very

narrow, extending diagonally on right side of tergite. Right tergal

process (10 RPi) continuous with right hemitergite (10 R), without

a complete, basal, transverse suture as in OUgembia.
Female.—Unknown.
Genotype.—OUgembia baiiksi Davis, by present designation.

The definite longitudinal suture of the tenth tergite of this genus
is occasionally represented in the apparently more highly specialized

genus OUgembia by a slight depression or gi'oove in a similar posi-

tion. The absence of the complete transverse basal suture of the right

tergal process is the most useful distinguishing character.

IDIOEMBIA BANKS! (Davis), new combination

Figures 92-04

Ohligemlia ianksi Davis, 1939b, p. 221, figs. 13-20.

Uolotype.—Male, Museum of Comparative Zoology (No. 23721).

Type data.—Villa Rica, Paraguay (F. Shade)

.
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Paratypes.—Males with type data; deposited in the Museum of

Comparative Zoology, E. S. Ross collection, and the MacCleay Museiun,

Sydney, Australia.

Tlu'ough the kindness of Prof. Nathan Banks I have obtained a male

paratype of this species mounted on a slide. After remounting the

specimen certain noteworthy details became visible that were not noted

in the original description or indicated in the figures. These, now
revealed in the accompanying figures of this paratype, indicate that

the species is not congeneric with species of the genus Oligemhia.

Figures 92-94.

—

Idioemhia banksi (Davis), paratype male (Paraguay): 92, Head; 93.

terminalia (dorsal); 94, terminalia (ventral).

Figures 95-97.

—

Idioemhia producta, new species, holotype male (southern Brazil): 95,

Head; 96, terminalia (dorsal); 97, terminalia (ventral). Explanation of symbols on

p. 403.

IDIOEMBIA PRODUCTA, new species

FiGUKEs 95-97

Male.—Color (in alcohol) : Body and legs uniformly reddish brown,

head black ; antennae with basal segments 2 to 4 tan, otherwise brown.

Length 6.8 mm. ; forewing length 4.2 mm., breadth 1.0 mm.
Head (fig. 95) somewhat quadrate; eyes medium sized, moderately

inflated, separated by interspace two and one-half eye widths wide;
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sides behind eyes slightly more than one eye length long, gradually
convergent; caudal margin abruptly, evenly rounded laterad, feebly

arcuate medially. Occipital foramen elongate, rounded anteriorly;

gular bridge as wide as submentum. Submentum small, narrow be-

hind; sides divergent, arcuate; anterior margin transverse, anterior
angles rounded.

Wings: Fork of Es well within basal half in forewing, at basal
third in hindwing; fork of E4+5 within basal half in forewing, at

basal third in hind. About six C-Ri cross veins and six Ri-R.+s cross

veins in forewing; cross veins absent elsewhere. Hyaline stripes

narrow, sharply defined.

Terminalia (figs. 96, 97) with basal projection of tenth tergite acute,

extending to base of eighth tergite ; tenth tergite diagonally divided
on right side to form two very unequal hemitergites (10 L and 10 R),
the cleft narrow, irregular, somewhat sclerotized distad; left tergal

process (10 LP) broad, inner margin produced caudad as a stout,

feebly curved talon, outer margin straight, apical margin angulate;
major right tergal process (10 RPi) with outer side continuous with
10 R, inner base separated by a circular membranous area, inner apical
angle sclerotic and sharply produced. Hypandrium (H) quadrate,
sides rounded, gradually, broadly produced caudad ; this process (HP)
truncate apically, left margin sclerotic. Left paraproct (LPPT)
subobsolete, represented by sclerotic margin of HP and a submem-
branous apical sclerotization. Left cercus-basipodite (LCB) con-
tinuous with left cercus, ventrally produced on margin as two irregular

projections; developed mesad as a lobe, which is gradually narrowed
dorsad and bifurcate. Left cercus with basal segment (LCi) dark,
cylindrical basally but gradually expanded distad and greatly pro-
duced inward as a pointed lobe almost as long as LCi. Terminal
segment of left cercus elongate, cylindrical. Basal segment of right
cercus, gradually broadened basad; foramen irregular; terminal
segment similar to that of left cercus.

Female.—Unknown.
Holotype.—MiAe, on slide, U. S. N. M. No. 56582.

Type data.—Nova Teutonia, Santa Catharina, Brazil (F. Plaumann).
Parahjpes.—Four males with tj^pe data, deposited in the California

Academy of Sciences, the Museum of Comparative Zoology, and the
writer's collection.

Remarks.—This distinct species is readily recognized by its greatly
produced left cercus. The circular membranous area at the base of
the right tergal process suggests that the completely severed process
of Oligemhia is attained by an extension of this area to the right
lateral margin.
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IDIOEMBIA ARGENTINA (Navas)

Emhia {Riiaijadoclur) argetitina Navas, 1918, p. 104, fig. 4.*

EmUa argentina Navas, 1919, p. 25; 1923a, p. 197**; 1924a, p. 10***; 1930, p. 72

(records) ; 1933, p. 97.****

Pararliayadochir argentina (Navils) Davis, 1940a, p. 186, figs. 67-75 (misidentifi-

cations).

Holotype ?.—Male, Navas collection.

Type data.—Santa Fe, Argentina, January 6, 1916 (P. Miihn, S. J.) •

Additional records.—Piinta Lara, near La Plata, Argentina, October

5, 1914 (La Plata Mus.)*; Prov. de Buenos Aires, October 13, 1^15

(C. Bruch) (La Plata Mus.)* ; Cliaco de Santa Fe, Las Garzas, Bords

du Rio Las Garzas, 25 km. west of Ocampo, Argentina, 1903 (E. R.

Wagner) (Paris Mus.)***; Gran Chaco, Bords du Rio Tapenaga,

Colonie Florencia, Argentina, 1930 (E.R.Wagner) (Paris Mus.)***;

Alta Gracia, Cordoba, Argentina, December 25, 1921 and February 3,

1922, at light (Bruch)**; Buenos xVires, Argentina, March 13,

1930.****

Navas had specimens from three Argentina localities before him at

the time of the original description of this species. (See above rec-

ords.) Those from Punta Lara and Buenos Aires were apparently

returned to the La Plata Museum; the other, from Santa Fe, was a

part of the Navas collection. Although Davis {I. c.) has arbitrarily

regarded the specimen from Punta Lara as the holotype, this does

not appear to be the case. Dr. Biraben, of the La Plata Museum, has

informed me, in a letter, that no specimen labeled as the type of

argentina is deposited there: furthermore, it is evident that Navas's

figures (fig. 4), with which his description agrees, were made from a

specim.en in his own collection (see "Col. m.", in the caption). No
doubt this was the Santa Fe specimen. The writer thus feels it safe

to conclude that the Santa Fe specimen should be regarded as the

holotype.

Davis {I. c.) studied two males in the Paris Museum from Chaco de

Santa Fe, Argentina, identified as argentina by Navas (1921:a), and

on the basis of these specimens he assigned the species to the genus

Pararhagadochir. However, a careful examination of Navas's origi-

nal description and figures indicates that these specimens were incor-

rectly identified by Navtis and that argentina is in reality a member of

the genus Idioenibia and is, perhaps, closely related to the /. producta

described above. The reasons for the present generic assignment are

as follows

:

1. Navas's figures and description of the wings of argentin-a cor-

respond very well to /. producta and not to any known species of

Pararhagadochir. His figures of the wings of trachelia and hirabeni,
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in the same paper, show that he was careful in his delineation of the

cross veins characteristic of species of Pararhagadochir and thus prob-

ably would have indicated such had they been present in his type.

2. His figures and descriptions of LCi ("cerco sinistro articulo primo
apice in lobum internum grandem longumque subcylindricum dil-

atato") and of 10 RPi ("dextro in dentem longum triangularem styli-

formem, apice bidentatum producto") are likewise descriptive of pro-

ducta. The fact that no echinulations were mentioned as being on the

lobe of LCi is also significant.

3. The measurements of the described specimen (length 5 mm., fore-

wing length 4.8 mm., hindwing 4.0 mm.) are much less than those of

the specimens of Pararhagadochir that have been erroneously assigned

to the species.

Any other determinations of this species by Navas, even those of

specimens at hand at the time of the description, are not to be trusted,

as his specimens were uncleared and thus did not fully exhibit the char-

acters. There is a great need for a careful redescription of the holo-

type in order to confirm the present generic assignment and to deter-

mine its relationship to the other species of Idioemljia,

Genus OLIGEMBIA Davis

OUrjemUa Davis, 1939b, p. 217.—Ross, 1940b, p. 636.—Davis, 1942, p. 117.

At the time of the description of this genus only tv/o component
species, hvhhardi (Hagen) and oligotomoides (Enderlein), were pre-

viously known, both of which had been erroneously placed generically.

Davis's contributions (1939b, 1942) and that of the writer (1940b) have
brought to light four additional new species. In the material now at

hand IT more have been discovered, bringing the total nmnber of
species to 23 and thus making Oligemhia the largest American genus
of the order, with potentialities of a still much greater increase in size.

A study of this lot of species, of which only three have not been
seen by the writer {oUgotoinoides, intricata^ and rossi) , makes possible
a more substantial evaluation of generic characters. The genus is

accordingly redescribed as follows

:

Males.—A\B.iQ, size generally small, usually pale in color. Head
with 63' es generally large and composed of large facets; mandibles
small, with three apical dentations on left mandible and two on the
right, apices often curved ventrad; mentum obsolete; submentum
sclerotic, prominent, shieldlike, variable in shape. Wings usually
pjile

;
E4,5 forked

; this, M, and Cuia represented only by rows of macro-
trichiae; hyaline stripes broad. Hind basitarsus with only one sole-

bladder
;
this, the terminal one, is very small, subobsolete. Terminalia
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with tenth tergite (10) generally extensively produced forward be-

neath ninth tergite (9), uncleft basally, forming an uninterrupted

tergal plate ; left tergal process (10 LP) continuous with tergite, broad,

complex apically ; right process (10 EPi) large, cultriform, separated

from tergite at base by a thin, complete, transverse suture; bearing a

short, narrow appendix (10 KP2) at inner base. Right paraproct ob-

solete. Left paraproct (LPPT) present, fused along inner side with

side of process of ninth sternite (HP). Left cercus-basipodite (LCB)
well developed, complex, often sclerotic, bearing one or two inner lobes,

one of which is usually minutely bifid terminally. Basal segment of

left cercus nonechinulate, fused basally to LCB, sometimes deeply ex-

cised on inner side and apically clavate, or cylindrical. Right cercus

with basal segment usually cylindrical but at times emarginated and
sclerotic on inner side.

Females.—Very few species having female specimens associated

with males are available in collections. All females so far known
have only one hind basitarsal sole-bladder. Although it is very

doubtful whether any facts of systematic importance can be gained

by a study of the females, it is possible that their identification may
be possible on the basis of color, size, head form, chaetotaxy of hind-

tarsus, and pigmentation of the eighth and ninth sternites of the

abdomen.

Genotype.—Oligotoma livhbardi Hagen, by original designation.

Distribution.—Warm-temperate and tropical America.

Hahitat.—In bark of trees, at bases of epiphytes and saprophytes

growing on trees. See notes concerning vielanura., lobata., and van-

dykei.

Remarks.—The species of Oligembia compose a very natural and
distinct genus, but they must often be separated by detailed characters

of the terminalia which are difficult to clearly express in keys. The
student will find such evidence as geographic distribution, combined
with a comparison of the male terminalia with the published figures

of each species, the simplest means of making determinations. The
few and scattered records of species indicate that more thorough

collecting should bring to light many additional new species.

The present study of the greatly increased number of known species

of Oligerabia reveals that at least two major groups of species are

recognizable. These are at this time defined as subgenera. One
species, ho^wever, Oligemhia rossi Davis, of Panama, appears to pos-

sess such unusual characters that it is only tentatively assigned to the

first subgenus on the basis of the left cercus-basipodite structure. Its

tergal processes are unlike any other known species of the genus.

Oligemtia oligotomoides (Enderlein) appears to be a member of the
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second subgenus, but it is so incompletely described, and without a

definite type locality, that it cannot be distinguished without a re-

description of the type.

Subgenus Oligembia, sensu stricto

Males.—Tips of mandibles usually curved ventrad ; teeth small, blunt,

inconspicuous. Terminalia with tenth tergite apodeme often not

strongly produced forward beneath ninth tergite, usually broadly

rounded; left tergal process (10 LP) elongate, apex stout, complex,

inner margin (except in melanura) not developed as a "talon"; right

tergal process (10 RPi) with outer margin nearly straight, evenly

slanted from base to apex; left paraproct (LPPT) narrow, greatly

produced caudad, tip usually attaining that of 10 RPi in length ; left

cercus-basipodite (LCB) with only a single inner lobe, variable in

development, generally with a pair of terminal "claws," occasionally

simple ; basal segment of left cercus (LCi) seldom clavate, that of right

cercus (RCi) never lobed.

Type.—Oligotoma kuhhardi Hagen.
Distribution.—That of the genus OUgenibia.

This subgenus can be separated from the other subgenera principally

on the basis of the great length of the left paraproct, the structure of

the left tergal process, and the structure of the left cercus-basipodite.

A great variety of structure in terminalia is exhibited by the 10 in-

cluded species. One of these, armata, is so strikingly extreme in char-

acters that it warrants a position in a separate group from the others.

The subgenus is accordingly divided into 2 species groups in the fol-

lowing key

:

KEY TO GROUPS AND SPECIES OF OLIGEMBIA (s. str.) (MALES)

1. Right tergal process (10 RPi) with a prominent, domelike, densely echinulate

nodule at inner base (Group II) armata
Right tergal process not as above (Group I) 2

2. Left tergal process (10 LP) with a narrow, longitudinal cleft, extending to

within basal half of process ; inner portion sclerotic, outer portion submem-
branous ; Panama rossi

Left tergal process not as above, outer portion nearly as sclerotic as inner 3

3. Color pale, usually tan ; head light ferrugineous 4

Color dark brown or blackish; head nearly black 7

4. Left cercus-basipodite (LCB) with inner lobe free, projecting mesad 5

Left cercus basipodite with inner lobe appressed to inner side of left cercus

or obsolete 6

5. Left tergal pi'ocess with a subapical notch on left side (fig. 101) ;

"claws" of left cercus-basipodite directed inward and upward; Virgin

Islands brevicauda
Left tergal process with left side simple, unnotched (fig. 99) ; "claws" of LCB

directed upward and curved back toward left cercus ; Florida hubbardi
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6. Head elongate, narrow, distance from eye to posterior margin more than one

eye length ; Central America buscki

Head broad, circular, distance from eye to posterior margin less than one

eye length; Peru peruviana

7. L'JB M'ith inner lobe simple, sclerotic, sharply pointed, caudally cuned ; 10

LP with a stout inner "talou" abruptly curved transversely across apex;

Texas melanura
LCB with inner lobe complex, usually stout with terminal clawlike proces-ses

;

10 LP not as above 8

8. 10 RP 1 with inner basal angle produced upward as a small, but prominent,

non-echinulate lobe ; 10 LP with inner apical angle strongly lobed ; Dominican
Republic darlingtoni

10 RPi and 10 LP not as above 9

9. Pronotum light reddish brown, much paler than liead and pterothorax ; south-

ern Brazil bicolor

Pronotum, head, and pterothorax unicolorous dark brown ; southern

Brazil unicolor

GROUP 1

OLIGEMBIA (OLIGEMBIA) HUBBARDI (Hagen)

FlGtTRES 98-100

Oligotoma huMardi Hagen, 1885, p. 142.

—

Schwaez, 1888, p. 94 (biology).

—

Kbauss, 1911, p. 44.—Enderlein, 1912, p. 91.

Emhia (Oligotoma) huhbardl (Hagen) Melander, 1902, p. 21.

Oligemia hubbardi (Hagen) Davis, 1939b, p. 218, figs. 1-5.—Ross, 1940b, p. 637,

figs. 5-7.

Holotype.—Male, on slide, deposited in Museum of Comparative

Zoolog}^ (type No. 153).

Type data.—Enterprise, Fla., May 24 (H. G. Hubbard).
Davis plesiotype.—Male, on slide. Royal Palm Park, Fla., March

(W. S. Blatchley) (MCZ).
Ross plesiotype.—Male, on slide, St. Petersburg, Fla. (USNM).
Additional record.—Paradise Key, Fla., March 4, 1919 (H. S. Bar-

ber) (USNM) , males and immature specimens.

Remarks.—Recently, through the kindness of Prof. Nathan Banks,
the writer was permitted to treat Hagen's fragmentary type in KOH
and to mount the parts in balsam for greater permanency and ease of

examination. The accompanying figures of the head and of the ter-

minalia are made from the type. Recent redescriptions of the species

(Davis; Ross) appear to have been made from correctly identified

specimens.

The terminalia, as noted by Davis, arc in very poor condition, but

the all-important processes (10 LP. 10 RPi, and LCB) are present.

In the course of preparing the terminalia it was noted that the ter-

minal tarsal segment of some insect, probably the type itself, was
lodged in the tenth tergal cleft with its claws overlapping the tip of
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10 EPi. This explains the statements made by Davis (1939b) concern-

ing the presence of clawlike structures on this process (also see Ross,

1940b).

OLIGEMBIA (OLIGEMBIA) BREVICAUDA Ross

FiGUKE 101

Oligemhia hrcvicauda Ross, 1940b, p. 640, figs. 1, 8-10.

Eolotype.—Male, U. S. N. M. No. 53980.

Type data.—St. Croix, Virgin Islands, June 20, 1939 (H. A. Beatty).

Remarhs.—Recently an additional male specimen of this species

was studied by the writer in the United States National Museum col-

lection. It is labeled "under rubbish," Lower Love, St. Croix, Virgin
Islands, August 1940 (H. A. Beatty). This specimen reveals a note-

worthy intraspecific variation and the fact that 10 LP of the holotype

specimen had been broken off midway in its length.

101
Figures 9'i-\'^Q.—Oligemhia huhbardi (Hagen), holotype male (Florida): 98, Head; 99,

processes of tenth tergite; 100, left cercus-basipodite (subventral aspect).

Figure 101.

—

Oligemhia brevicaxida Ross (Virgin Islands): Left tergal process and process of

left cercus-basipodite. Explanation of sj'mbols on p. 403.

The left tergal process, 10 LP (fig. 101), is not short as originally

described but is actually similar to that of hubhardi. The mesal proc-

ess of the left cercus basipodite terminates as a pair of stout "claws,"

also as in hubhardi, whereas this process tapers to an irregular point

in the holotype.

These findings give stronger evidence of the close relationship of

hrevicauda and hubhardi, although the two species are separable by
means of numerous characters.
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OLIGEMBIA (OLIGEMBIA) BUSCKI. new species

Figures 102-104

Male (on slide).—Head and antennae medium brown; processes of

terminalia and mandibles straw yellow; body, legs, and wings light

tan. Length 6 mm. ; forewing length 4 mm., breadth 1 mm.
Head (fig. 102) with eyes and facets very large, inflated, separated

Figures 102-104.

—

Oligembia buscki, new species, holotype male (Panama): 102, Head;

103, terminalia (dorsal); 104, terminalia (ventral).

Figures 105-107.

—

Oligembia peruviana, new species, holotype male (Peru): 105, Head;

106, terminalia (dorsal); 107, terminalia (ventral). Explanation of symbols on p. 403.

by interspace equal to one eye width ; sides behind eyes equal in length

to the eyes, nearly straight, gradually convergent; caudal margin

abruptly arcuate medially. Mandibles with apical teeth small, in-

conspicuous, curved downward, inner medial tooth of left mandible

obtuse, that of right mandible rounded.

Wings pale, with hyaline lines, very broad, with marginal fringe

long, otherwise without noteworthy specific features.
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Terminalia (figs. 103, 104) with basal projection of tenth tergite

short, rounded, extending halfway beneath ninth tergite, strongly-

transverse. Left tergal process (10 LP) sclerotic, parallel-sided,

apically dilated; apical margin not cleft, with only a slight projec-

tion near inner angle. Right tergal process (10 RPi) broad, not

strongly convergent at basal third ; apical third abruptly convergent,

outer side rugose; apex with a small truncate projection curving

outward; inner basal process (10 RP2) with a long, narrow, sclerotic

rod extending more than half length of 10 RPi. Hypandrium (H)

and process (HP) very weakly pigmented. Left paraproct (LPPT)
narrow, shorter than 10 LP, hooked basally. Left cercus-basipodite

(LCB) strongly sclerotized; inner projection curving caudad, lying

close along inner side of basal segment of left cercus to the apical

third, apex bearing a single spine. Basal segment of left cercus

(LCi) simple, unlobed; it, as well as other parts of left cerci, pale,

unpigmented. Right cercus with a small, outer, half-ring cercus-

basipodite.

Female.—Unknown.
Holotype.—M^ilQ, on slide, U.S.N.M. No. 56052.

Type data.—Cabima, Panama, May 21, 1911 (August Busck).

Additional specimen examined.—One male, at light, Cacao, Trece

Aguas, Alta Vera Paz, Guatemala, March 30, 1906 (Schwarz and
Barber) (USNM).
The additional specimen may prove to represent a distinct species.

The head appears to be broader (somewhat crushed) it has two

claws at tip of LCB instead of one; 10 LP has a much simpler ap-

pearing apex, much like that of hubhardi. The last-mentioned differ-

ence may be due to the angle of view as this process is somewliat

curved downward in the holotype specimen.

The species is named after August Busck, of the United States

Bureau of Entomology and Plant Quarantine.

OLIGEMBIA (GLIGEMBIA) PERUVIANA, new species

Figures 105-107

Male.—Color (on slide) : Body, legs, and wings very pale straw

yellow; head and antennae light brown, mandibles and submentum
reddish brown. Length 5.5 mm.; forewing length 3.9 mm., breadth

1 mm.
Head (fig, 105) with eyes very large, inflated, facets prominent;

eyes separated by space less than an eye width wide. Sides behind

eyes very short, continuous with the evenly arcuate caudal margin.

Left mandible with apical dentations blunt, curved ventrad ; denta-

tions of riffht mandible blunt but not curved ventrad.

552731—43-



466 PROCEEiDINGS OF THE XATIONAL MUSEUM

Wings very pale, Rj paralleling costal margin and nearly attain-

ing it apically; radial sector forked just within basal half of fore-

FiGURES 108-110.

—

Oligembia bicolor, new species, holotype male (southern Brazil): 108,

Head; 109, terminalia (dorsal); 110, terminalia (ventral).

Figures lll-Wi.—Oligembia darlingtoni, new species, holotype male (Dominican Republic);

111, Head; 112, terminalia (dorsal); 113, terminalia (ventral); 114, detail of 10 LP.

Figures 115-117.

—

Oligembia unicolor, new species, holotype male (southern Brazil): 115,

Head; 116, terminalia (dorsal); 117, terminalia (ventral). Explanation of symbols on

p. 403.
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wing, at basal third in liinchving; R^+s forked at basal third in both

wings; hyaline lines broadest in forepart of wing, not clearly defined.

Terminalia (figs. 106, 107) with tenth tergite extending basally only

one-third beneath ninth tergite; not acutely produced basally. Left

tergal process (10 LP) narrow, parallel-sided, nearly straight, only

slightly projected to the left ; apex scarcely expanded, rather simple,

thickened, acutely, sj-mmetrically cleft dorsally, subtended b}^ irregu-

lar broad lobe. Right tergal process (10 RPi) broad basally.

abruptly narrowed apically, thence parallel-sided and sclerotic; tip

acutely pointed. Inner flaplike process (10 RP2) lying partially

beneath base of 10 RPi, with a sclerotic rod submedially. Process of

hypandrium (HP) and left paraproct (LPPT) fused, the latter de-

veloped caudad as a long dorsally curving process equal in length

to 10 RPi. Left cercus basipodite (LCB) an irregular sclerotic ring,

produced inward along base of left cercus as a blunt lobe, not bearing

processes or clawlike hooks. Right cercus-basipodite present as a

narrow, incomplete sclerotic ring on outer side of base of right cercus.

Cerci pale, membranous.

Female.—No specimens available, i

Holohjpe.—Male, on slide, U.S.N.M. No. 56053.

Type data.—Iquitos, Peru, March-April 1931 (R. C. Shannon),

Remarks.—An additional specimen in the United States National

Museum, badly damaged, also with the above data, is probably this

species. It differs from the holotype in having 10 LP formed much
as in hubhardi and hrevicauda (that of the holotype may be broken)

but with a stouter inner projection on its apical margin ; 10 RPi has

a sinuous outer margin and is more fleshy (this may be anomalous)

;

LCB has a well-developed process suggestive of buscki with two
"claws" (the condition in the holotype may be anomalous). In spite

of this variation, the species is recognizable by its short, circular head
with large eyes,

OLIGEMBIA (OLIGEMBIA) DARLINGTONI, new species

FiGXJBES 111-114

Male (holotype on slide) .—Head dark brown, becoming more golden

anteriorly; antennae brown; mandibles golden brown; submentum
reddish brown; prothorax pale, tan; pterothorax, legs, wings, and
abdomen light brown; terminalia largely dark brown, cerci pale.

Length 6.6 mm. ; forewing length 5.0 mm., breadth 1.25 mm.
Head (fig. Ill) with form as illustrated; eyes with interspaces of

facets slightly pigmented; occipital foramen rounded anteriorly; sub-

mentum outline indicated by dotted line in figure.
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Body and legs with all hairs noticeably long. Wings as throughout

the genus but with marginal fringe exceptionally long, especially

toward base.

Terminalia (figs. 112-114) with basal apodeme of tenth tergite

(10) acute, extended on right side beneath almost entire ninth tergite

(9) ; left tergal process (10 LP) (fig. 114) broadly attached basally,

very gradually narrowed distad, somewhat parallel-sided, inner apical

angle abrubtly expanded, acutely rounded, deeply, divergently fur-

rowed dorsal] y, apex of process complex and thick (dorsoventrally)

;

right tergal process (10 RPi) with a prominent, vertical, naked

nodule at inner basal angle, suface of 10 KP2 sparsely echinulate, en-

tire process somewhat swollen and (before preparation) strongly

curved ventrad, apex sclerotic, golden, curled downward at tip, pointed.

Hypandrium (H) weakly sclerotized, its process (HP) especially

so, nearly membranous across base, subobsolete; left apical angle

stronger, with a fingerlike projection pointed toward LCB. LPPT
fused to H basally, elongate, greatly twisted distad. Left cercus-

basipodite (LCB) sclerotic, with a single wrinkled, fingerlike, inner

projection pointed dorsad, this terminating in a pair of claws; ventral

margin with an acute, sclerotic lobe (probably homologous to that of

DUohoc. rc(i) covered with minute ecbinulatioiis. Basal segment of

left cercus (LCi) submembranous except along inner margin, apex

swollen; basal segment of right cercus cylindrical, well sclerotized,

basal foramen slightly irregular and more heavily sclerotized: termi-

nal segments of both cerci normal, similar. Botli cerci are longer

than those of most species.

Female.—Unknown.
Holotype.—Male, on slide, deposited in the Museum of Com{)nr;i-

tive Zoology, from Valle Nueva, near Constanza, Dominican Republic,

7,000 feet, August 1938 (P. J. Darlington) (MCZ).

Remarks.—This species, which can be separated at once from -AX

known species by the peculiar shape of the left tergal ])rocess (10 LP),

is named for the collector.

OLIGEMBIA (OLIGEMBIA) BICOLOR, ncv species

FlQUEES 108-110

Male.—Color (in alcohol): Head black; pterothorax, foretibiae,

mid and hind femora, and abdomen mahogany brown
;
prothorax and

remainder of forelegs yellowish orange ; basal half of antennae, mid-

tibiae and hindtibiae, tarsi, and terminal segments of cerci straw yel-

low. Length 5.1 mm.; forewing length 3.0 mm., breadth 0.9 mm.
Head (fig. 108) circular, almost as broad as long; eyes small, separ-
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ated by an interspace two and one-half eye widths wide; sides slightly

arcuate and gradually convergent, posterior margin evenly rounded;

submentum very large, dark, sides arcuate, abruptly so mesad, anterior

margin broader than posterior, shallowly incurved. Mandibles with

the basal tooth, of the three apical dentations, of the right mandible,

larger; left mandible Avith the two apical teeth close together; both

mandibles with medial angles rounded, strongly constricted behind

middle.

Wings without specific peculiarities; fringe as in darlingfoni.

Terminalia (figs. 109, 110) with tenth tergite (10) very short, trans-

verse; basal projection short, broadly rounded, extending just beyond
middle of 9, reduced on right side and notched to right of middle.

Left process (10 LP) constricted basad, expanded distad, outer side

arcuate; apical margin shallowly, broadly emarginated; dorsal sur-

face with a fine, diagonal carina extending from outer apical angle

toward base of inner margin. Right process (10 RPi) reduced, inner

margin membranous, apex curved caudad and with a minute bulbous

tip. Secondary process (lORPo) dark, sclerotic. Hypandrium (H)
pigmented throughout; its process (HP) small, strongly narrowed
caudad, semidetached basally. Left paraproct (LPPT) fused on
inner basal side to HP, very narrow, elongate, tip almost attaining

that of 10 RPi. Left cercus-basipodite (LCB) a dark sclerotic ring

fused to LCi, with two projections in outline of ventral margin
;
pro-

duced mesocaudad as a conical lobe. Basal segment of left cercus

(LCi) robust, immediately swollen behind LCB on inner side. Basal

segment of right cercus cylindrical, not apically swollen, margin of

foramen irregular. Terminal segments of both cerci similar, tapered

distally, almost unpigmented.

Female.—Unknown.
Holotype.—M^Ae. on slide, U.S.N.M. No. 56584.

Type data.—Nova Teutonia. Santa Catharina, Brazil (F. Piau-

mann).

Paratypes.—Several males with above data deposited in the Cali-

fornia Academy of Sciences, the Museum of Comparative Zoology^
and the writer's collection.

OLIGEMBIA (OLIGEMBIA) UNICOLOR, new species

FiGUEES 115-117

Male (in alcohol).—Mahogany brown throughout, abdomen some-
what lighter, head darker ; antennae with two basal segments brown,
six succeeding segments light yellow, remainder medium brown ; cerci

with terminal segments pale. Length 5.0 mm.; forewing length 3.2

mm., breadth 0.9 mm.
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Head (fig. 115) elongate, narrow; eyes rather small, slightly in-

flated, facets large and outlined by pigmented interspaces; eye inter-

space equal to two and one-half eye widths; sides behind eyes two

eye lengths long, nearly straight, scarcely convergent caudad; pos-

terior margin broadly rounded; frontal region transA'ersely rugose:

occipital foramen small, narrowly rounded anteriorly. Submentum

small, quadrate; sides slightly arcuate, gradually divergent from

base; anterior angles rounded; anterior margin feebly arcuate. Man-

dibles with very broad bases, strongly narrowed distad ; apical teeth

short, broad, well defined ; medial angles very sharp, prominent

;

inner margins of base greatly developed mesad, rounded.

Wings without notable features except hyaline stripes in hind-

wing are very broad and diffused, much more so than in forewing.

Terminalia (figs. 116, IIY) with tenth tergite (10) transverse;

basal projection broadly rounded, extending only halfway beneath

ninth tergit-e ; left tergal process (10 LP) very broad basally, gradually

narrowed but still broad, distad, inner "talon"' very feeble and short,

outer portion angulate on apical margin ; major right process ( 10 RPi)

with inner basal angle developed as a smooth broad dome, extreme

apex evenl}^ curved outward. Hypandrium (H) quadrate, each

corner produced as a narrow, truncate projection; process (HP) sepa-

rated from H by a narrow, transverse slit, broad basad, gradually

narrowed and losing pigment distad. Left paraproct (LPPT) fused

to H at base, very narrow ; apex attaining that of 10 KPi, very strongly

acuminated. Left cercus-basipodite (LCB) a heavily sclerotized

ring; inner projection sclerotic, with a dorsal pair of short serrations.

Basal segment of left cercus (LCi) slightly expanded distad, en-

tirely unpigmented. Basal segment of right cercus cylindrical,

slightly broadened basad, foramen with angular dorsal and ventral

projections on margin; outer apical angle membranous. Terminal

segments of both cerci entirely unpigmented.

Fern ale.—Unknown.
Holotype.—M.Vi\Q, on slide, U.S.N.M. No. 56583.

Type data.—Nova Teutonia, Santa Catharina, Brazil (F. Plau-

mann).

Paratypes.—Several males with above data deposited in the Cali-

fornia Academy of Sciences, the Museum of Comparative Zoology,

and the writer's collection.

OLIGEMBIA (OLIGEMBIA) MELANUUA, new species

Figures 118-120

Mole.—Color (in alcohol): Sclerites very dark chocolate brown;

intersclerotal membranes reddish brown. Head with clypeal region.
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mandibles, and submentum reddish brown ; antennae with basal two
segments black, segments 3 and 4 yellowish brown, segments 5 and 6

darker, remainder dark brown. Abdominal terminalia with tenth

tergite nearly black; tips of processes amber yellow.^^ Body length

5 mm. ; forewing length 3.5 mm., breadth 0.8 mm.
Head (fig. 118) elongate; eyes rather small, slightly inflated, facets

outlined by pigmented interspaces; distance between eyes equal to

three eye widths; sides behind eyes two eye lengths long, slightly

curved, gradually convergent; posterior margin arcuate. Occipital

foramen as long as wide, evenly rounded anteriorly. Gular bridge

extensive, one and one-half submentum lengths wide. Submentum
quadrate, somewhat narrowed anteriorh'; sides unevenly arcuate,

corners rounded; anterior margin shallowdy emarginated. Mandibles
slightly curved ventrad at tips; apical teeth small.

Figures 118-120.

—

Oligembia melanura, new species, holotype male (Texas): 118, Head;

119, terminalia (dorsal); 120, terminalia (ventral). Explanation of symbols on p. 403.

Wings dark, interveinal hyaline stripes sharply defined. Ri united

at apex by a cross vein to Ro+s; bordered throughout its length by
reddish, granular lines. Ro+s represented by a pigmented vein ; forked

at basal third in forewing, at the basal fourth in hind; R4+5 forked

medially.

Terminalia (figs. 119, 120) with tenth tergite (10) very dark,

acutely angulate basally, produced forward beneath apex of eighth

tergite; left process (10 LP) well developed, inner margin sinuous;

apex deeply excised with a sharp left apical projection and a stout,

irregular hook on right side, abruptly curved toward left; right process

(10 RPi) with inner margin nearly straight, outer margin gradually
slanted mesad forming a very acute, sclerotic sharp point apically

" Some of the paratypes are entirely dark brown, with no part of the body or its

appendages otherwise pigmented.
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which curves slightly outward and ventrad at extreme tip; a small,

narrow, subventral, inner process (10 RPo) extends nearly halfway

down the inner side of 10 RPi. Nintli sternite (H) well pigmented,

transverse; process (HP) narrow, truncate apically, narrowly united

to H at outer third, separated from H mesad by a narrow, transverse

membranous area. Left paraproct (LPPT) prominent, fused along

entire inner side with H and HP; outer side produced at base as a

narrow, fingerlike process projecting laterocaudad; apex produced

caudad and nearly attaining tip of 10 EPi. Left cercus-basipodite

(LCB) strongly developed, more broadly sclerotic beneath, produced

mesad as a broad, acute sclerite, and mesocaudad as a broad lobe,

which is abruptl}' acuminate and sclerotic at apex—this tip minutely

truncate and nonfurcate. Right cercus-basipodite obsolete. Left

cercus (LCi) membranous except on inner apical third, constricted

basally; terminal segment cylindrical, similar to that of right cercus.

Right cercus with basal segment gradually expanded toward base;

basal foramen biemarginated dorsally, broadly and acutely produced

ventrally.

Female (in alcohol).—Pigmented areas reddish brown on a golden

yellow integument ; head more reddish ; tip of abdomen darker brown,

venter yellowish. Length 6.5 mm.
Head relatively small, subcircular, characteristic basal pattern

present ; occipital foramen longer than broad, evenly arcuate ante-

riorly; gailar bridge narrow. Mandibles with teeth large, acutely

pointed. Antennae with basal segments lighter in color.

Hind basitarsi with only one sole-bladder; ventral setae large, ir-

regular in size, sparse.

Abdominal sternites pale except seventh, eighth, and ninth : seventh

with a small, circular pigmented area on each side, otherwise pale,

membranous; eighth with pigmented areas covering entire lateral

fourth, somewhat broadened caudad, membranous medially; ninth

transverse, pale, but pigmented throughout except for a transverse,

rectangular basal area.

Holotype, male (on slide), and allotype, female (on slide).—U. S.

N. M. No. 66587, collected by the writer at New Braunfels, Tex., August

20,1942. (See also p. 499.)

Paratypes.—Numerous topotype males and females with above

data to be deposited in several major entomological collections.

Remarks.—Oligemhia melanura is distinctly arboreal. Its pre-

ferred habitat appears to be the bark of trees sufficiently rough, or

covered with moss and lichens, and protected from the sun to afford

a moist, secluded environment. The type series was collected on trees

growing on the shaded side of a narrow, rocky canyon cutting a
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cedar-covered, limestone plateau. A number of species of trees pres-

ent {Sdbina sahinoides, Quercus spp., Ulmus crassifolia, etc.) har-

bored colonies of the insect. One old oak stump 15 feet high, with

loose, deeply grooved bark, was found so thickly populated by the

species that it glistened white with an almost continuous covering

of silk. In general, however, the species seems to establish isolated

colonies here and there on the trunk which are occupied by a single

female and its brood of young. The species probably has an extensive

range throughout much of the cedar-oak as well as in the post-oak

associations of the region. It has not yet been found in the adjacent,

mesquite-covered lowlands in spite of a careful search.

The food appears to be the lichens and moss through which the

tunnels are spun. This is evidenced by the green color of the fecal

pellets. The tunnels ramifying on the outer surface of the bark

lead to a more protected retreat such as a crack in the bark or one

between exfoliating bark flakes. Here the female constructs a larger,

more densely spun tunnel, covered with feces, in which the eggs are

laid.

As far as could be ascertained during the limited period of obser-

vation, the males and females are all in their penultimate instar late in

July and early August and mature by the middle of August. The sex

ratio seems to be 1:1. The eggs are laid during the remainder of

August and early in September. Development probably begins during

fall, and a considerable time may be spent in hibernation.

Anisenibia texana (Melander) was found at times sharing the

habitat of melanura but appeared to require the greater protection of

loose, dead bark under which it could spin its tunnels. At the time

TYielanura was maturing, texana had already mated, the males had

died, and the young were in the first or second instars. Of the two

species, melanura was by far the more abundant.

The species of the genus Oligernbia heretofore have been known only

from single specimens or very limited series. The discovery of

melanura in large numbers affords the opportunity to examine more

closely certain features of the complex male abdominal terminalia.

All drawings of the terminalia were made for systematic purposes

and drawn from somewhat distorted KOH-treated specimens. The
untreated terminalia of this species reveal that all processes are con-

centrated toward the left to give length to the abdomen and sclerotic

support to the ejaculatory duct. The greatly produced left paraproct

forms the immediate ventral support of the duct and appears to be

itself supported by the mesal process of the left cercus-basipodite which

curves directly upward between the tips of the two tergal processes

(10 EPj and 10 LP), which curve downward and apparently function
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as hooks to insure the period of sexual union. The secondary right

tergal process (10 RPo) forms a dorsal flap over the anal opening and

the process of the ninth sternite (HP) a ventral support of the anus.

An examination of the terminalia of a penultimate instar male

just before the last ecdysis reveals the inner lobe of the structure, here

regarded as the left cercus-basipodite, clearly forming within the

cuticle of the left cercus. It is thus likely that much of this structure

is derived directly from the basal segment of the left cercus. Per-

haps only a small fused basal part is actually of basipodital origin.

OLIGEMBIA (TOLIGEMBIA) ROSSI Davis

OligemMa rossi Davis, 1939b, p. 219, figs. 6-12.

Holotype.—Male, on two slides, British Museum of Natural History.

Ty'pe data.—Barro Colorado Island, Panama Canal Zone (W. INI.

Wheeler).

GROUP II

OLIGEMBIA (OLIGEMBIA) ARMATA, new species

Figures 121-126

Male (on slide).—Body, legs, and wings tan; head and mandibles

reddish brown; submentum orange; antennae chocolate brown.

Length 5.4 mm. ; forewing length 3.5 mm., breath 0.85 mm.
Head (fig. 121) with eyes large, inflated, strongly convex, facets very

large ; eyes separated by a space one-third wider than an eye width

;

sides behind eyes longer than an eye length, subparallel for a short

distance, thence gradually rounded and convergent, joining the evenly

arcuate caudal margin. Mandibles with apical dentations small, blunt.

Gular bridge very broad, slightly longer than an eye width.

Wings similar to those of peru/oiana.

Terminalia (figs. 122, 123) with tenth tergite extensively produced

forward beneath ninth tergite as an acute lobe nearly attaining basal

margin of the ninth tergite. Left tergal process (10 LP) very long,

sinuous, sclerotic, outer edge twisted downward, extending toward left

at 45° and overlapping left cercus-basipodite; tip broadened, com-
plex turned on edge (detail therefore not discernible from above).

Eight tergal process (10 RPi) elongate, parallel to 10 LP and only

slightly longer; tip curved caudad; bearing at inner basal margin a

j>rominent, large, echinulate, rounded tubercle which is borne par-

tially by the broadly sclerotized secondary right tergal process (10
EPo). Left paraproct (LPPT) greatly developed caudally as an
elongate sclerotized plate nearly as long as 10 EPi, which is fused

along inner basal half with the poorly developed process of the hypan-
drium (HP). Left cercus-basipodite (LCB) large, bearing a stout,
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basally sclerotized lobe, which is microechinulate on inner face and

bears at caudal angle a pair of minute clawlike hooks directed dorsad.

Basal segment of left cercus (LCi) bulbous apically, terminal seg-

ment short. Right cercus missing except for stump of basal segment.

Female.—Unknown.
Eolotype.—Mule, on slide, U.S.N.M. No. 56054.

Figures 121-123.

—

Oligemhia arniata, new species, holotype male (Trinidad): 121, Head;

122, terminalia (dorsal); 123, terminalia (ventral).

Figures 124-126

—

OHgembia ar^nata, specimen from Quintana Roo, Mexico: 124, Head;

125, terminalia (dorsal); 126, terminalia (ventral). Explanation of symbols on p. 403.

Type data.—VoYt of Spain, Trinidad, October 22-24, 1918 ("A 840")

(Harold Morrison).

These records suggest that armata is a widespread species, perhaps

ranging throughout the lowlands bordering the Caribbean Sea.

Paratype.—Male, on slide, collected at light, St. Augustine, Trini-

dad, May 15. 11)39 (E. McC. Callan) ; deposited in the British Museum
of Natural History.
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Additional specimens examined.—One male, at light, Juan Mina

Station, Canal Zone, April 15, 1939 (G. Fairchild) (MCZ) ; one male,

at light, Santa Cruz de Bravo, Terr. Quintana Eoo, Mexico, August

18, 1925 (A. Dampf).

Remarks.—The Canal Zone specimen differs from the holotype only

in its smaller echinulate nodule at base of 10 RPi, in its slightly longer

sclerotic tip of 10 RPi, and in having only one "claw" on the inner

lobe of LCB. The Quintana Roo specimen (see figs. 124-126) may
prove to be at least subspecifically distinct when adequate series are

available. It has a slightly different head form and a less acute and

produced basal apodeme of the tenth tergite. The apparent differ-

ences in form of 10 LP, as indicated in the figures, may be due to the

angle from which it was viewed.

DiLOBOCERCA, new subgenus

Males with mandibles not curved ventrad at tips; teeth rather

large, well defined. Terminalia with tenth tergite apodeme usually

acutely produced well forward beneath ninth tergite; left tergal proc-

ess (10 LP) rather broad, short, apex divided into' two greatly dis-

similar portions, the inner portion sclerotic, elongate, talonlike, the

outer portion broad, spatuliform, thin, with margins irregular ; right

rergal process (10 RPi) with outer margin usually sinuous; left

paraproct (LPPT) usually broad, short, seldom longer than HP;
left cercus-basipodite (LCB) with two inner lobes, the ventral one

usually shorter and broadly pointed, the upper lobe elongate with a

terminal cleft forming rather long "claws" which may at times be

fused together; basal segment of left cercus (LCi) usually clavate

distad that of right cercus with inner margin often sclerotic and

lobed distad ; basal foramen of right cercus often dilated and complex

in outline.

Type.—OUgemhia {D'dobocerca) lohata^ new species.

Distribution.—That of the genus OUgemhia.

This is a very natural subgenus with species spread over a wide

area, and it is apparent that only a small fraction of its species are

known. The accompanying figures demonstrate the great similarity

of general structure in the terminalia but species differences will be

found in the form of the left tergal process and of the left cercus-

basipodite. Supplementing these characters of the terminalia, impor-

tant differences occur in size, color, and head form. In the two species

studied in large series {lohata and vand/ykei) the characters described

and figured are very constant.
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Although the species are identified most readily by comparing

figures and by using distributional data, the following key may be of

additional value

:

KEY TO SPECIES OF DILOBOCERCA (MALES) "

1. Left cercus-basipodite (LCB) with ventral lobe short, shorter tlian dorsal

lobe; fleshy or broadly iwinted !*

LCB with ventral lobe longer than dorsal lobe ; fingerlike or acutely

pointed 10

2. LCB with dorsal lobe tapered to a sharp point, uuclef t ; British Guiana-;

intrieariia^

LCB with dorsal lobe bearing a pair of distal "claws" g
3. LCB with ventral lobe fleshy, membranous, rounded ; Tres Marias Islands^

Mexico pacilica
LCB with ventral lobe sclerotized (at least veutrally), broadly pointed— 4

4. Left tergal process (10 LP) with outer margin deeply notched just behind
apex; basal segment of right cercus strongly, acutely lobed inward at
apex; Oaxaca, Mexico emarginata

10 LP with outer margin straight, not notched ; basal segment of right cercus
only obtusely rounded distad, if at all lobed 5

5. Northern South America g
Guatemala northward 7

6. Head narrow, parallel-sided; eyes small, scarcely inflated; submentum as-

long as broad, sides strongly arcuate ; color black ; Venezuela nigrina
Head with sides rather strongly convergent; eyes large, strongly inflated;
submentum longer than broad, sides weakly arcuate; color brown;
Venezuela gig:antea

7. Basal foramen of right cercus with ventral margin obtusely angulate;
Guatemala excisa

Basal foramen of right cercus with ventral margin acutely angulate 8
8. Eyes small, scarcely inflated, interspace more than two eye widths wide;

Brownsville, Tex lobata
Eyes large, strongly inflated, interspace only one eye width wide 9

9. 10 LP with apical margin of outer portion bi-emai ginated, acutely pointed
medially; Veracruz, Mexico jalapae

10 LP not as above; Chiapas, Mexico chiapae
10. Ventral lobe of LCB fingerlike in form, rounded distally ; southern

Brazu plaumanni
Ventral lobe of LCB narrowly conical in form, sharply pointed distally 11

11. Right mandible with a medial tooth on inner margin ; southeastern United
States vandykei

Right mandible without such a tooth ; Cuba caribbeana

OLIGEMBIA (DILOBOCERCA) LOBATA, new species

Figures 127-129

Male (in alcohol).—Sclerites smoky brown, intersclerotal mem-
branes pale tan. Head and antennae black; mandibles amber yellow.

"0. oUffotomoides (Enderlein) is not included, as, in the lieht of present knowledge
It is unrecognizable.
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Abdominal terminalia with tenth tergite, right processes, and inner

margins of cerci smoky black ; left tergal process amber yellow. Body

length 6.5 mm. ; forewing length 4.4 mm., breadth 0.9 mm.
Head (fig. 127) elongate-oval; eyes medium sized, somewhat inflat-

ed ; facets prominent, not outlined by pigmented interspaces ; distance

between eyes equal to two and one-half eye widths ; sides behind eyes

one and one-half eye lengths long, rather strongly convergent, evenly

curved and united with the arcuate caudal margin. Occipital foramen

as long as wide, somewhat acutely rounded anteriorly. Gular bridge

as wide as submentum length. Submentum longer than wide ; sides

evenly arcuate, apical angles acute; anterior margin deeply emargi-

nated. Mandibles not curved ventrad at tips, apical teeth small but

distinct.

Figures 127-129.—Oligemhia lobata, new species, holotype male (Texas): 127, Head; 128,

terminalia (dorsal); 129, terminalia (ventral). Explanation of symbols on p. 403.

Wings large, broad, extending beyond tip of abdomen; medium

brown, hyaUne stripes well defined. Eight cross veins present between

Ri and costa in forewing, five in hindwing ; three or four cross veins be-

tween Ki and Rg+s in forewing, three in hindwing. Ri united at apex

by a cross vein to Ro+s, bordered throughout its length by reddish,

granular lines. R2+3 represented by a pigmented vein throughout,

forked just beyond basal third in both wings; R4+3 forked at basal

third in both wings.

Terminalia (figs. 128, 129) with tenth tergite (10) very long on left

side, produced basad beneath ninth tergite to its basal margin. Left

process (10 LP) well developed, inner "talon" evenly arcuate, con-

tinuous with inner margin, sharp; outer spatulate portion broad,

truncate apically, with a fine longitudinal carina to left of middle

terminating as a minute point on apical margin. Right process (10

RPi) with inner margin nearly straight, outer margin sinuate, apex
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sharply pointed; inner process (10 RPg) narrow, half as long as

10 RPi. Ninth sternite (H) pigmented at lateral thirds only, sub-

membranous medially, quadrate, sides arcuate; process (HP) broad,

prominent, parallel-sided, right side shorter than left, apical margin

diagonal. Left paraproct (LPPT) large, well pigmented, longer than

HP, fused along entire inner side to H and HP ; apex acuminate, termi-

nating as a small projection. Left cercus-basipodite (LCB) very

large, greatly extended ventrad, bilobed mesad—the ventral lobe very

dark, stout, acute; the upper projection sclerotic, directed dorsad,

furcate from near base, the furcations closely paralleled. Basal seg-

ment of left cercus (LCi) continuous with LCB, cylindrical basally

but very abruptly produced inward as a large lobe apically; inner

margin darkly pigmented ; outer apical angle membranous. Terminal

segment of left cercus large, cylindrical, gradually tapered, rounded

distally. Basal segment of right cercus complex; basal foramen ir-

regular, margin greatly produced ventrally ; inner margin dark, very

deeply emarginated, apex lobed internally; outer apical third mem-
branous. Terminal segment of right cercus similar to that of left.

FeTnale (in alcohol).—Pale brown throughout, intersclerotal mem-
branes light straw 3^ellow; head amber yellow with dorsal pattern

prominent; antennae, except the two basal segments, cholocate brown.

Length 5.0 mm.
Head and hind basitarsi similar to melanura.

Abdominal sternites: Seventh sternite faintly pigmented, lateral

darker areas apparent but not prominent ; eighth sternite without more
strongly pigmented lateral areas; ninth sternite broadly, transversely

emarginated as in melanura.

The female of lohafa, tliough of a different subgenus, is structurally

scarcely separable fiom mslanura. This is additional evidence that

females of the order are of little value in systematics.

Holotype.—MaX^, on slide (U.S.N.M. No. 56585), collected at Palm
Grove, near Brownsville, Tex., September 29, 1942, and allotype., fe-

male, on slide, collected within the city limits of Brownsville, Tex.,

September 28, 1942 ; both collected by the writer.

Paratypes.—Numerous males and females with above data, depos-

ited in the California Academy of Sciences, the Museum of Compara-
tive Zoology, and the writer's collection.

The type specimens, with young and eggs, were collected in small

colonies on the bark of trees and under the flaky thin bark of dead

limbs and trunks. In the latter situations the abandoned burrows

of boring insects are apparently used as retreats from excessive heat

and predators.
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OLIGEMBIA (DILOBOCERCA) JALAPAE, new species

FiGUBEs 136-138

This species is very similar to chiapae described below. It is quite
possible that the study of more specimens will indicate that they are
subspecies. Because of this similarity only a comparative description
is given, as follows

:

Figures 130-132.

—

Oligembia emarginata, new species, holotype male (Oaxaca, Mexico):
130, Head; 131, terminalia (dorsal); 132, terminalia (ventral).

Figures Ui-US.—Oligembia chiapae, new species, holotype male (Chiapas, Mexico): 133,
Head; 134, terminalia (dorsal); 135, terminalia (ventral).

Figures 136-138. Oligembia jalapae, new species, holotype male (Veracruz): 136, Head;
137, terminalia (dorsal); 138, terminalia (ventral). Explanation of symbols on p. 403.
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Male.—Color (on slide) : Similar to chiapae. Length 7 mm.; fore-

wing length 5.7 mm., breadth 1.4 mm.
Head (fig. 136) as illustrated. Wings: R4+5 forked in basal third

instead of basal fourth as in chiapae. Terminalia (figs. 137, 138)

differing from chiapae as follows: Talonlike portion of left tergal

process (10 LP) broader; outer broad portion only half as long as

the "talon" instead of nearly equal, its apical margin transverse,

biemarginate. Left cercus-basipodite with "claws" separate (not

fused), directed caudad instead of mesad.

Female.—Unknown.
Holotype.—M^ilQ, on slide (U.S.N.M. No. 56761).

Type data.—Collected at light, Rio Santiago (1,400 m.), Jalapa,

Veracruz, Mexico, August 11, 1932 (R. Ruiz Sota).

Remarks.—The holotype specimen has most of the left cercus

missing, but it is safe to assume that this appendage is similar to

that of chiapae in view of the very close relationship of the two

species. The holotype, as well as that of chiapae, was kindly sent

to me for study by Dr. Alfons Danipf, of Mexico City.

OLIGEMBIA (DILOBOCERCA) CHIAPAE, new species

FiGUKEs 133-135

Male.—Color (on slide) : Head, mouthparts, antennae, and inner

margin of basal segment of right cercus chocolate brown ; remainder

of specimen tan, terminalia slightly darker. Length 6.5 mm. ; fore-

wing length 5.0 mm., breadth 1.3 mm.
Head (fig. 133) as illustrated.

Wings with Rj+s forked at basal fourth in forewings and hindwings.

Terminalia (figs. 134, 135) with basal projection of tenth tergite

rounded, extending to basal third of ninth tergite. Left tergal

process (10 LP) not strongly tilted; talonlike inner portion rather

broad basally, only slightly longer than broad outer portion; outer

portion abruptly emarginated basally on left side, apical margin
with a single emargination to left of median projection which is

blunt, margin to right of this projection simple, gradually slanting

basad ; cleft between inner and outer portions of 10 LP broad.

Right tergal processes (10 RPi and 10 RP2) simple, the major process

very sharply pointed. Paraproct (LPPT) similar to emarginata.
Left cercus-basipodite (LCB) with "claws" sclerotic, fused, directed

dorsomesad; ventral lobe simple. Basal segment of left cercus (LCi)
strongly, broadly lobed apically on inner side; outer apical angle
extensively membranous. Basal segment of right cercus with inner

margin evenly, inwardly arcuate—this margin darkly pigmented;
outer apical angle extensively membranous. Terminal segments of

both cerci equal.

55273]—4.^ 6
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Fern ale.—Unknown.
Eolotype.—Mule, on slide (U.S.N.M. No. 56762).

Type data.—Collected at light, Vergel, Chiapas, Mexico, May 20,

1935 (A. Dampf).
The holotype specimen has the right processes of the tenth tergite

slightly dislocated owing to mounting technique. These structures

are shown in their normal position in the figures of the other species

of the subgenus.

OLIGEMBIA (DILOBOCERCA) EXCISA, new species

Figures 139-141

Male.—Color (in alcohol) : Head dark chocolate brown, basal pat-

tern obsolete; eyes almost black; antennae with basal segment dark

brown, other segments much lighter brown to tan. Thorax with

sclerotized portions light brown, membranous areas pale. Wings

faintly pigmented, tan. Forelegs light brown, middle legs and hind-

legs light tan. Abdomen with all segments light tan except ninth

sternite and tenth tergite which are brown; basal segments of cerci

brown, terminal segments light tan. Length 5 mm. ; forewing length

4.7 mm., breadth 1.2 mm.
Head (fig. 139) larger than terminalia, elongate; sides behind eyes

strongly caudally convergent, nearly straight, narrowly rounded

posteriorly. Eyes very large, strongly inflated, extending mesad one-

third of width of head through eyes ; inner margins irregularly, ob-

tusely angulate; facets prominent. Antennae incomplete; maximum
number of segments present, 16.

Wings much as in hrevicauda but slenderer and with R4+5 forking

well within basal half in both wings.

Terminalia (figs. 140, 141) : Tenth tergite (10) produced forward

beneath ninth tergite and terminating at its basal margin, not pro-

duced on right basal half. Left tergal process (10 LP) broad basally,

continuous with tenth tergite; divided terminally, forming two dis-

similar projections : the outer broad, quadrate, with apical margin to

left of middle produced as a small sharp point; the inner projection

narrow, very acutely pointed, talonlike, evenly curved toward basal

segment of left cercus. Right tergal process (10 RPi) fleshy,

V-shaped, abruptly curved inward on outer margin. Ninth sternite

(H) broad, quadrate; produced caudad as submedial, broad, truncate

process (HP). Left paraproct (LPPT) loosely fused to right side

of HP, longitudinal, emarginated on outer side and acutely pointed

terminally. Left cercus-basipodite (LCB) with a short, inner, basal

clawlike process, the "claws" arising almost without a basal projection

;

terminal to these, a short, blunt, sclerotic process is present ; area be-
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tween latter and the terminal sclerotized inner lobe of LCi deeply

notched, partially membranous. Basal segment of right cerciis large,

inner margin evenly emarginated and strongly sclerotized. Terminal

segments of both cerci similar.

Female.—No specimens.

Eolot)/pe.—Male, mounted on two slides, U.S.N.M. No. 56048.

Type data.—Intercepted in plant quarantine at San Francisco,

Calif., April 25, 1938. Associated with 50 plants of Stanhopea wardi-

anum shipped from Guatemala City, Guatemala.

Figures 139-141.

—

Oligembia excisa, new species, holotype male (Guatemala): 139, Head;

140, terminalia (dorsal); 141, terminalia (ventral). Explanation of symbols on p. 403.

OLIGEMBIA (DILOBOCERCA) EMARGINATA, new species

FiGOTES 130-132

Male.—Color (on slide) : Head, submentum, basal antennal seg-

ments, and inner margins of cerci chocolate brown; mandibles and

apices of processes of tenth abdominal tergite golden brown ; remain-

der of body light brown, terminalia darker. Length 5.7 mm. ; fore-

wing length 4.0 mm., breadth 0.9 mm.
Head (fig. 130) as illustrated.

Wings : R4+5 forked at basal third in left forewing and medially in

left hinclwing. Hyaline intervenal bands very broad anterior to M;
behind M narrow.

Terminalia (figs. 131, 132) with tenth tergite elongated, basal pro-

jection obtuse, extending beneath ninth tergite and almost attaining its

base. Left tergal process (10 LP) strongly tilted, outer margin
lowest; inner portion strongly, outwardly curved (talonlike) overlap-

ping LCB ; outer, broad portion spatuliform, thin, its outer edge with

a hemihexagonal apical notch, apical margin simple. Right tergal

processes (10 RPi and 10 RP2) simple. Hypandrium process (HP)
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and left paraproct (LPPT) well defined, nearly equal in length.

Left cercus-basipodite (LCB) with prominent inner dorsal "claws"

projecting forward between 10 LP and 10 RPi; ventral lobe simple.

Basal segment of left cercus (LCi) strongly, acutely lobed subapically,

this lobe equal in length to inner lobes of LCB; darkly pigmented.

Basal segment of right cercus deeply, abruptly emarginated, produced

subapically as a large, blunt inner lobe. Terminal segments of both

cerci simple, equal.

Female.—Color (on slide) : Head straw yellow, antennae, meso-

thoracic, metathoracic, and abdominal sclerites light brown; pro-

thorax and legs tan. Length 7 mm. Head broadly oval, occipital

foramen broadly rounded anteriorly, as well as at posterior angles.

Eighth sternite of abdomen pigmented at sides only, extensively

membranous medially. Ninth sternite rather strongly pigmented

basally, membranous along apical margin; very broadly, shallowly

emarginated at base.

Holotype.—Male, on slide, U.S.N.M. No. 56047.

Type data.—Collected on pineapples from Loma Bonita, Oaxaca,

Mexico, in plant quarantine at Nuevo Laredo, Mexico, June 12 1941

(H. K. Cary).

Allotype.—Female, on slide, U.S.N.M. No. 56047, with same data

but collected on June 6, 1941, by V. L. Pearson.

Topotype.—Male, on slide, in the writer's collection. Condition

too poor to permit paratype designation.

OLIGEMBIA (DILOBOCERCA) PACIFICA Ross

Oligemhia pacifica Ross, 1940b, p. 640, figs. 11-13.

Eolotype.—Male, on slide, in California Academy of Sciences,

(type No. 4933).

Type data.—IMagdalena Island, Tres Marias Islands, Mexico, May
19,1925 (H. H. Keifer).

OLIGEMBIA (DILOBOCERCA) INTRICATA Davis

OligemUa mtricata Davis, 1942, p. 117, figs. 11-15.

Eolotype.—Made, on slide, to be deposited in the British Museum

of Natural History.

Type data.—"British Guiana, mile 18, Bartica-Partaro road," April

10,1938 (E. McC. Callan).

Remarks.—Although a comparison of figures of terminalia of tliis

species with those of the two Venezuela species described below might

suggest a great similarity, the three species are quite distinct. They

may be separated by their size and color as well as by the form of the

head and processes of the terminalia.
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OLIGEMBIA (DILOBOCERCA) GIGANTEA, new species

Plate 19A ; Figubes 145-147

Male.—Color (on slide) : Body and legs light brown, wings lighter;

head medium brown ; mandibles reddish brown ; basal two, and termi-

nal, antennal segments brown, segments 3 to 5 straw yellow. Length

8 mm. ; forewing length 5.8 mm., breadth 1.5 mm.
Head (fig, 145) with eyes moderately large, strongly inflated, convex,

separated by a space one and one-half eye widths wide; facets mod-
erately prominent. Head elongated behind eyes, sides nearly straight,

convergent; caudal margin gradually rounded laterally, rather

abruptly rounded medially. Mandibles with small, blunt, apical teeth

;

inner median points prominent, lying just before deep emarginations.

Wings (fig, 3) well pigmented. Five cross veins present between

Ra and R2+3 ii^ forewing and six inconspicuous ones located apically

between costal margin and Ei ; hindwing with similar number but lo-

cated more toward base and more widely spaced. Hyaline lines rather

sharply defined.

Terminalia (figs. 146, 147) with basal projection of tenth tergite (10)

reaching beneath ninth tergite (9) to the basal margin; apex of pro-

jection evenly rounded. Left tergal process (10 LP) broad, deeply

cleft apically, the outer lobe short, spatuliform, the inner lobe slender,

evenly, outwardly arcuate, talonlike. Right tergal process (10 RPi)
with extreme apex blunt. Ninth sternite (H) with process (HP)
well pigmented, broad, truncate, half as long as 10 RPi. Left para-

proct (LPPT) conspicuous, fused along inner margin with HP and of

equal length. Left cercus-basipodite (LCB) well sclerotized, without

membranous areas; inner projection bilobed, the large ventral lobe,

gradually tapered, rounded apically, the dorsal projection slender,

evenly curved, apically cleft, forming two nearly fused "claws" with a

small, rounded, inner lobe present at its base. Basal segment of left

cercus (LCi) continuous with LCB; bearing a prominent, rounded,

apical, inner lobe. Basal segment of right cercus with basal foramen
complexly, irregularly outlined ; inner margin emarginated and lobed
apically, strongly pigmented. Terminal segments of both cerci equal,

slender, cylindrical.

Female.—Unknown.
Holotijpe.—Winged male, on slide, U.S,N.M. No. 56051.

Type data.—^^With wild Gattleya from Caracas, Venezuela," col-

lected in plant quarantine at Washington, D, C,, May 31, 1939
(Adams),

Pam^^ype.—Male, on slide, with type data but collected on May 4,

1 939 ; deposited in writer's collection.
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OLIGEMBIA (DILOBOCERCA) NIGRINA, new species

Figures 148-150

Male (on slide).—Head behind eyes, antennae, body, legs, and
terminalia (except 10 LP) very dark chocolate brown, nearly black;
mandibles and clypeal region of head light reddish brown ; siibmentum

Figures 142-144.—Oligemhia plaumanni, new species, holotype male (southern Brazil):

142, Head; 143, terminalia (dorsal); 144, terminalia (ventral).

Figures 145-147.—Oligemhia giganUa, new species, holotype male (Venezuela): 143,

Head; 146, terminalia (dorsal); 147, terminalia (ventral).

Figures 148-150.

—

Oligemhia nigrina, new species, holotype male (Venezuela): 14S,

Head; 149, terminalia (dorsal); 150, terminalia (ventral). Explanation of symbols on p. 403.



EMBIOPTERA OF THE NEW WORLD—ROSS 487

orange; 10 LP yellow. Length 7.5 mm.; forewing length 5.0 mm.,

breadth 1.2 mm.
Head (fig. 148) elongate, with eyes relatively small, not strongly

inflated, separated by interspace equal to two and one-half eye widths

:

sides behind eyes two eye lengths long, scarcely convergent, subparal-

lel, feebly arcuate ; caudal margin abrupt, arcuate medially. Mandi-
bles with apical teeth broad, blunt; inner medial angles very sharp,

prominent.

Wings well pigmented ; with four cross veins present between R^ and
R2+3 in forewing and seven between Ri and costal margin; R2+,'!, the

only pigmented vein behind R^, nearly attaining terminus. Hind-
wing with two cross veins between Ri and R2+3 and five between R2+3

and costal margin. Ri very closely paralleling costa in both wings.

Hyaline lines sharply defined, nearly equal in width throughout both

wings.

Terminalia (figs. 149, 150) similar to giganfea but darker, with basal

projection of tenth tergite more acute and extending partially beneath

eighth tergite; left tergal process (10 LP) broader and with minor
differences in form; right tergal process (10 RPi) narrower, longer

and more sharply pointed apically. Process of hypandrium (HP)
and left paraproct (LPPT) longer and narrower, the latter longer

than HP rather than subequal as in gigantea. Left cercus-basipodite

(LCB) with ventral inner lobe narrower, shape irregular; dorsal lobe

with "claws" distinctly separated, its basal lobe large, but not clearly

delimited. Inner margin of basal segment of left cercus (LCi) more
deeply emarginated, apical inner lobe acute. Inner margin of right

cercus also more deeply emarginated,

Femule.—Unknown

.

Holof7/ve.—Male, on slide U.S.N.M. No. 56050.

Type r/a/'a.—Collected at Hoboken, N. J., March 28, 1941, in plant

quarantine by Inspector Sanford in a cargo case of Gattleya shipped
from Caracas, Venezuela.

OLIGEMBIA (DILOBOCERCA) PLAUMANNI, new species

Figures 142-144

Mole.—Color (in alcohol) : Body and legs uniformly reddish brown

:

mid and hind tarsi and basal half of antennae tan; head amber
yellow basad, darker in clypeal region. Length 7.1 mm.; forewing
length 4,5 mm,, breadth 1,2 mm.
Head (fig. 142) larger than terminalia; eyes rather small, short,

rather strongly inflated; eye interspace broad, tAvo and one-half eye
widths wide; head outline behind eyes elongate-oval, sides strongly
convergent, feebly arcuate, evenly rounded behind, Submentum



488 PROCEEiDilNGS OF THE NATIONiAL MUSEUM vol.94

reddish brown, quadrate, sides arcuate, anterior angles rounded,

apical margin sliallowly emarginated. Mandibles with the apical

dentations broad, blunt.

Wings pale brown; Rs forked just within basal half in forewing,

at basal third in hindwing; Rj+g forked at basal fourth in forewing

and at basal fifth in hind. Five R1-R2+3 crossveins in forewing,

four such veins in hindwing. Hyaline stripes broad.

Terminalia (figs. 143, 144) with basal projection of tenth tergite

(10) extending just beyond base of ninth tergite, acute; left process

(10 LP) straw yellow, inner "talon" not strongly curved but well

separated from the thin outer portion, which is parallel-sided, acutely

pointed apically with a central carina extending beyond margin;

major right process (10 RPi) large, dark brown, inner basal angle

acutely produced, distal apex blunt, straight. Hypandrium (H) well

developed. Sides equal, right apical angle membranous, this area ex-

tending mesobasad but diminishing; process (HP) broad basally but

abruptly narrowed midway distad, apex truncate. Left paraproct

(LPPT) fused to HP on inner side, elongate, acuminate apically.

Left cercus-basipodite (LCB) greatly produced mesad; upper lobe

sclerotic, terminated bj'^ a pair of stout "claws" on a bulbous base;

ventral lobe finger-shaped, elongate, well sclerotized beneath, mem-
branous above; foramen with one dorsal, and two ventral projec-

tions on margin. Basal segment of left cercus (LCi) continuous

with LCB ; abruptly, strongly, conically lobed inward at apex.

Basal segment of right cercus short, basal foramen with margin ir-

regular. Terminal segments of both cerci elongate, simple, equal.

Female.—Unknown.
Holotyjye.—MsAQ, on slide U.S.N.M. No. 56586.

Type data.—Nova Teutonia, Santa Catharina, Brazil (F. Plau-

mann).

Paratypes.—Two males with above data deposited in the California

Academy of Sciences and in the writer's collection.

OLIGEMBIA (DILOBOCERCA) VANDYKE!, new species

Figures 151-153

Male.—Color (alive) : Head bicolorous, the anterior dorsal half

and submentum yellowish orange, the posterior dorsal half and venter

of head capsule medium brown; mandibles dark brown, becoming

brown ; antennae tan basally, becoming light brown distad. Thorax,

wings, and legs largely light brown ; abdomen tan with terminalia dark

golden brown distally, inner margins reddish brown; palpi light

brown, the cerci tan. Length 6.9 mm; forewing length 5.2 mm.,

breadth 1.5 mm.
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Head (fig. 151, paratype) rather broad, eye interspace one and one-

half eye widths wide, sides behind eyes one eye length long, weakly

convergent, slightly arcuate ; caudal margin broad, shallowly arcuate

;

eyes large, somewhat inflated, facets without pigmented interspaces;

two prominent, reddish-brown lobes are present beneath antennal

scape at outer base of mandibles. Mandibles with bases very large,

greatly produced inward; inner medial angles abruptly angled; left

mandible with three small dentations at inner apex, margin behind

proximal tooth broadly, weakly arcuate; right mandible with two

small, closely approximated apical teeth; inner margin with a char-

acteristic tooth midway between proximal apical tooth and medial

angle. Submentum narrow behind; sides divergent to apical third,

thence parallel, apical angles strongly produced forward, rounded

distally; anterior margin transverse, straight. Occipital foramen

somewhat pointed anteriorly.

Wings large, broad, extending beyond tip of abdomen in living

specimens. Venation without specific features. Forewing with seven

C-Ri cross veins in apical half, three Ri-Ro+o cross veins and no others

;

hindwing with five C-Ki and three R1-R2+3 cross veins.

Hind basitarsi elongate, with only the distal sole-bladder.

Terminalia (figs. 152, 153, paratype) with tenth tergite (10) acutely

produced forward beneath ninth tergite nearly to its base, this pro-

jection weakly pigmented; exposed tergite without definite indications

of sutures. Left process (10 LP) with a strong, evenly arcuate,

talonlike projection continuous with inner margin ; outer portion short,

apical margin diagonal (from left to right), with a stout submedian

projection. Major right process (10 RPi) broad and unmodified

basally, outer margin rather straight, inner margin sinuous; second-

ary right process (10 RPo) darkly pigmented. Ninth sternite (H)
with sides rounded, lateral areas pigmented but becoming broadly

membranous medially; produced caudad as a broad process (HP),
somewhat tapered but broadly truncate distally and "granulate'' on

left side. Left paraproct (LPPT) fused to side of HP, suture

becoming somewhat expanded distad, apex pointed and notched sub-

terminally on left side. Left cercus-basipoclite (LCB) well pigmented,

bilobed mesially; the dorsal lobe shortest, sclerotic, curved upward
and cleft distally, forming two stout "claws"; ventral lobe sclerotic

elongate, gi-adually tapered and slighty curved, projecting almost to

central axis of body. Basal segment of left cercus (LCi) weakly pig-

mented in basal half and along inner margin, membranous at outer

apex, gradually swollen distad; terminal segment (LC2) cylindrical,

gradually tapered distad. Right cercus with basal segment dark,

especially at base; ver}^ gradually tapered, unlobed at apex; terminal

segment similar to that of left cercus.
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Female.—Color (alive) : Head reddish brown, antennae medium

brown; remainder of body tan except mesothorax and metathorax,

which are noticeably paler tan; cerci with terminal segment light

brown. Body length 7.0 mm.
Head broad, circular, caudal margin eveidy rounded, sides scarcely

caudally convergent. Occipital foramen elongate, rounded anteriorly

;

Figures XSX-llI .—Olxgemhia vandykei, new species, paratype male (Florida): 151, Head;

152, terminalia (dorsal); 153, terminalia (ventral).

Figures \S^lS6.—0ligemhia caribbeana, new species, holotype male (Cuba): 154, Head;

155, terminalia (dorsal); 156, terminalia (ventral). Explanation of symbols on p. 403.

gular bridge narrow, only half as wide as submentum length. Body

without apparent specific peculiarities. Hind basitarsus with 18 stout

plantar bristles, with only the terminal sole-bladder, bladder of

middle segment echinulate. Abdominal sternites very faintly pig-

mented ; ninth sternite very broadly, shallowly, and transversely ex-

cised at base.

Holotype and allotype.—0\\ slides (U.S.N.M. No. 56763).
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Type data.—In bark. 5 miles northeast of Pensacola, Fla., on shores

of Escambia Bay, February 9, 1943 (matured March 10) (E. S. Ross).

Paratypes.—Numerous males and females with above data; depos-

ited in the Museum of Comparative Zoology, the California Academy
of Sciences, and writer's collection. One male, St. Augustine, Fla.,

March 4, 1940, "beating vegetation" (E. C. Van Dyke) (CAS).
Additional records.—Florida : Two males, Florida Fruit Fly Sur-

vey, Duval County, December 30, 1929 (L. L. Knight) (USNM) ; two
males, Paradise Key, March 2, 1919 (H. S. Barber) (USNJSI) . South
Carolina : Several males and feniales, Sumter and vicinity, February
10, 1943 (E. S. Ross). (See also p. 499.)

Remarks.—This species is named for Dr. E. C. Van Dyke, who col-

lected the first specimen to come before the writer.

O. (D.) vandykei is readily distinguished from other Oligembias
by its medially toothed right mandible and the greatly produced,

pointed ventral lobe of the left cercus-basipodite. It is apparently
related to carihheana of Cuba, which has a similar lobe but which
has no medial tooth on the mandible. 0. hubhardi, the only other

known Florida Oligemhia, is easily separated, by means of its single

mesal lobe of the basipodite.

O. vnndyhei is apparently a widespread species, perhaps ranging
throughout Florida, and along the Gulf shore at least as far as New
Orleans, and up the Atlantic Coastal Plain probably as far as south-

eastern Virginia. In habits the species is identical to j/ielanura of

Texas, except that the colonies appear to occur mostly on the exposed
sunny sides of isolated trees. At Pensacola, Fla., large numbers of

colonies were found in the bark of live oaks, which had deeply grooved
and extensively flaked bark. Few lichens were present. At Sumter,
S. C, the colonies were abundant on the bark of both live and deciduous
oaks. The tunnels were usually spun beneath lichens. In both locali-

ties the males were in the penultimate instar in early February perhaps
indicating a cyclic development independent of seasons or geographic
position.

An interesting case of predatism comparable to that of the Sclero-
gibbidae was noted at Pensacola. Numerous Embioptera were found
dead in the tunnels in a soft, shriveled condition. Usually near such
individuals small (3 mm.), pink fly larvae or pupae were found, the
latter being enclosed in loose silken cocoons. Itonididae (formerly
Cecidomyiidae) were reared from the pupae, which, according to C. T.
Greene, appear to be either of the genus FeltieUa Rlibsaamen or of
Lestodiplosis Kieffer. This is ih^ first record of Embioptera as hosts

of these predatory fly larvae.
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OLIGEMBIA (DILOBOCERCA) CARIBBEANA, new species

FiGUBES 154-156

Male.—Color (before staining) : Body, legs, and wings very pale

straw yellow; head tan. Length 5.5 mm.: forewing length 3.7 mm.,

breadth 0.9 mm.
Head (fig. 154) with eyes very large, inflated, interspace slightly

less than an eye width ; facets very large ; head behind eyes very short,

sides and caudal margin evenly, continuously arcuate. Mandibles

broad basally, acutely tapered apically; apical teeth small, but very

sharp. Submentum quadrate, all sides nearly straight; somewhat

narrower basally.

Wings without special features. Four cross veins present between

El and R0+3 in forewing, the terminal of these uniting apex of Ri with

R2+3 ; three cross veins in this position in hindwing.

Terminalia (figs. 155, 156) with basal margin of tenth tergite (10)

produced on left side beneath ninth tergite (9) to its basal margin.

Left tergal process (10 LP) very stout, heavily sclerotized, bilobed;

the outer lobe strongly arcuate on outer margin basally, the inner lobe

fingerlike. Right tergal process (10 RPi) with extreme tip abruptly

narrowed, sclerotic, minutely truncate. 10 RP2, hypandrium (H) , its

process (HP), and left paraproct (LPPT) without noteworthy fea-

tures. Left cercus-basipodite (LCB) prominent, inner side with two

well-developed sclerotic processes—a very slender, simple, ventral

process pointed toward tip of 10 RPi and a caudally directed dorsal

process with a pair of large, terminal, clawlike hooks. Cerci pale;

basal segment of left cercus (LCi) stout, short, bulbous; basal segment

of right cercus elongate, cylindrical.

Female.—Unknown.
Holotypc.—Male, on slide (stained with acid-fuchsin), U.S.N.M,

No. 56049.

Type data.—"On dead vines," Cayamas, Santa Clara, Cuba, March

11,1911 (E. A. Schwarz).

OLIGEMBIA (DILOBOCERCA) OLIGOTOMOIDES (Enderlein)

Rtiagadochir oliootomoides Enderlein, 1912, p. 01, figs. 36-37, pi. 3L.

Enibia olwotomoides (Enderlein) N.\vas, 1918, p. 101.

OligemUa oUgotomoides (Enderlein) Dam:s, 19;50b, p. 222, fig. 21.

Holotype.—Male, Berliner Zoologischen Museum.

Tyj)e data.—South America.

Paratype.—Male, South America (Stettiner Zool. Mus.).

Remarks.—This species could be placed in the genus IdioemMa on

the strength of Enderlein's original description and figures, which
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give no indication of the transverse suture at the base of 10 RPi and
10 RPa- It is quite likely that this was overlooked by Enderlein, as

the types were probably not cleared ; thus the tentative placement of

the species in this group will probably prove to be correct when the

details of the holotype are madelniown.

Genus DIRADIUS Friederichs

Diradius Fmederichs, 1934, p. 419.—Davis, 1940d, p. 528.

Genotype.—Diradius pusilhts Friederichs.

Distribution.—Southern Brazil.

This genus, known to date by only the unique holotype of its single

species, has tentatively been phvced in the Oligembiidae by Davis on
the basis of its embioid wing venation with reduction of vein strength

comparable to Oligemhia and the nonechinulate left cercus. More
detailed information concerning the structure of the male terminalia

may prove that the species is congeneric with tho.se of the more re-

cently named genus Oligemhia., thus compelling the use of the naine

Diradius in its place. It will be best, however, to retain (he |ue::ent

status of these species until carefully identified specimens of pusillvs

are available, or until its type is redescribed nJu! renjrm-ed in a more
fact-revealing manner.

DIRADIUS PUSILLUS Friederichs

Diradius pusillus Friederichs, 1934, p. 419, fig. 7a-d.

—

Davis, 1940d, p. 528, figs.

4-7 (after Friederichs).

Holotype.—Male, Hamburg Museum.
Type data.—"1 3

,
gesammelt von W. Ehrhardt bei dem Ort Isa-

belle in Bezirk Humbold des Staates Santa Catharina in Brazilien."

Family TERATEMBIIDAE

Terateuibiidae Keauss, 1911, p. 33.

—

Enderi^in, 1912, p. 98.

—

Navas, 1918, p.

107.—Davis, 1940e, p. 536 ; 1940f, p. 680.

Type genus.—Teratembia Krauss.

Distribution.—Argentina.

This family and its component genus and species are based upon
a single specimen. The wing-venational character, R2+3 forked and
R4+5 simple, is unparalleled in the order, and, if not anomalous, would
perhaps justify the retention of this distinct family. Collectors in
Argentina are urged to secure more specimens of this species so that
this interesting venational character can be verified and the details

of the male terminalia can be more clearly revealed.
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Genus TERATEMBIA Krauss

Tcratembia Kiiauss, 1911, p. 33.—Endfklein, 1912, p. US.—Navas, 1918, p. 107.—

Davis, 1940(3, p. 529.

Genotype.—Teratemhia genk-idata Krauss.

Distribution.—Argentina.

TERATEMBIA GENICULATA Krauss

Teretemhla genkuhtta Krauss. 1911, p. 33. pi. 1, figs. 3, 3A-G.—Endeblein, 1912,

p. 98, figs. 63, 61.—Navas, 1918, p. 108.—Davis, 1940d, p. 529, figs. S-13.

Holotype.—Male, deposited in the Budapest Museum.

Type data.—Tucuman, Argentina, January 15, 1906 (Vezenyi).

Family OLIGOTOMIDAE

[Complete list of references not given.]
^

Oligotomidae Enderlein, 1909, p. 190.

Old World Embioptera (except Gynemhia) spread by man to the

New World. Males (when winged) with R4+5 of both wings simple;

the mandibles with distinct apical dentations, three on the right

and two on the left mandible ; hind basitarsi with one of two sole-blad-

ders; basal segment of the left cercus cylindrical and nonechinulate;

major process of right hemitergite (10 RPJ long, V-shaped ; similar to

that of Oligembia.

Type genics.—Oligotoma Westwood.

Distribution.—Warm regions of the world.

The two genera of this family found in the New World may be

separated by means of the following key

:

KEY TO GENERA OF OLIGOTOMIDAE

1. Parthenogenetic females with two hind basitarsal sole-bladders; restricted to

California and Arizona Gynembia

Both sexes present; with only one basitarsal sole-bladder; widespread

throughout warm regions of Americas Oligotoma

Genus OLIGOTOMA Westwood

[Complete list of references not given.]

Emhia (Oligotoma) Westwood, 1837, p. 373, figs.

OUgofomn Westwood, Bukmeister, 1839, p. 770.

Aposthonia Krauss, 1911, p. 48 (genotype: A. vosseleri Krauss).

Genotype.—Ewbia {Oligotoma) saimdersii Westwood.

Distrihution.—^\\dGm.\(i to North Africa, Asia ISIinor, Asia, East

Indies, and Australia. Three species, spread by man to the New
World, are frequently collected and are at times commoner than the

native species of an area. They are more fully treated and are
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figured in other papers (Ross, 1940b, pp. 667-675 ; Davis, 1939a, 1940c).

The lengthy bibliography of each species is here reduced to include

only the names applied to each species and certain essential references.

KEY TO AMERICAN SPECIES OF OLIGOTOMA ^MALES)

1. Major process of right hemitergite (10 RPi) with a small but distinct subapical

tooth on outer margin humbertiana
Major process without such a tooth 2

2. Process of left hemitergite (10 LP) broad, only about twice as long as broad:
sclerotic spine of hypandrium process long, slender, sickle-shaped, lying

horizontal beneath process (HP) saundersii
Process of left hemitergite slender about 5 times longer than broad;

sclerotic spine of hypandrium process short, stout, hooklike; bent
ventrad nigra

OLIGOTOMA SAUNDERSII (Westwood)

Emhia (Oligotoma) saundersii Westwood, 1837, p. 373, pi. 2, fig. 2.

OUgotoma saundersii (Westwood) Bukmeister, 1839, p. 770.

—

Davis, 1939a, p.

181, figs. 1-4 (establishes identity).—Ross, 1940b, p. 668, figs. 40, 42-44.

Emiia latreillii Rambuk, 1842, p. 312.

OUffotoma latreillei (Rambur) Exdeklein, 1910, p. 56.—Davis, 1939a, p. 183
(spelled latreillii).

Olynflui cnbana Hagex (nomen nudum), 1866, pp. 221, 222.

Oligotoma cuhana Hagen, 1885, p. 141.—Davis, 1939a, p. 183 (establishes

synonymy).

Oligotoma insularis McL.\chlan, 1883, p. 227.

Emhia tramina Saussure, 1896b, p. 352.

Oligotoma bramina (Saussure) Kkal'SS, 1911, p. 37, pi. 1, fig. 6.

—

Davis, 1939a, p.

184 (suggests synonymy).

Emhia hova Saussure, 1896b, p. 354.

Oligotoma hova (Saussure) Kkauss, 1911, p. 38.

Oligotonm rochai Navas, 1917, p. 281.—Kkauss, 1917, p. 316 (establishes
synonymy).

Oligotoma inaequalis Banks, 1924, p. 421.—Davis, 1939a, p. 184 (establishes
synonymy).

Holotype.—Winged male (carded; terminalia mounted on slide);

Hope Department of Entomology, Oxford University.

Type <?a^a.—"East Ind." (India) (W. S. Saunders).
Distribution.—Artificially tropicopolitan. In New World wide-

spread from Texas, Florida, West Indies, and Mexico to temperate
South America. Found especially near cities and towns.

OLIGOTOMA NIGRA Hagen

Emhia nigra Hagen (nomen nudum), 1866, p. 221.

Oligotoma nigra Hagen, 1885, p. 174.—Davts, 1940c, p. 363, fig. 1 (treats lecto-
type).—Ross, 1940b, p. 670, figs. 3, 41, 45-47.

Emhia californica Banks. 1906, p. 1. pL—Davis. 1940c, p. 364.—Ross 1940b p
673.
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Oligotoma californica (Banks) Banks, 1924, p. 421, fig. (in part).

Oligotoma saimdersii of Needham, 1900, p. 193 (misideutiticiition, see Ross. 1940b,

p. G70).

Oligotoma mesopotoniica Esben-Peteesen, 1929, p. 8.—Davis, 1940c, p. 364.

Lectotype.—Winged male, carded, Museum of Comparative Zoology.

Type data.—Island of Khoda, Cairo, Egypt.

General distribution.—Date-growing regions of Old and New World

(where palms were introduced by cuttings, i. e.. Southwestern United

States).
OLIGOTOMA HUMBERTLA.NA (Saussure)

Embia hunibertiana Saussube, 1896b, p. 353.

Oligotoma humhertiana (Saussure) Davis, 1930a, p. 186, fig. 5.—Ross, 1940b,

p. 674, figs. 48-50.

Oligotoma saimdersii of Krauss, 1911, p. 39.—Et al. (misidentifications).

Oligotoma californica of Navas, 192yb, p. 31 (misidentification, see Davis,

1939a).

Holotype.—Male, Museum d'Histoire Naturelle, Geneva.

Type data.—Ceylon.

Distribution.—Artificially tropicopolitan. In New World occurs

sporadically from Mexico to temperate South America and is less

frequently collected than saundersii.

Genus GYNEMBIA Ross

GynemUa Ross, 1940b, p. 664.

Genotype.—Gynenibia tarsalig Ross,

Distribution.—California and Arizona.

GYNEMBIA TARSALIS Ross

Gynem'bia tarsalis Ross, 1940b, p. 664, figs. 4, 39.

Holotype.—Female, on slide, California Academy of Sciences

(type No. 4934).

Type data.—Clayton, Contra Costa County, Calif., July 4, 1939

(E.S.Ross).

Distribution.—California, Arizona (one record).

Remarks.—This species is known only by parthenogenetic females,

although many hundreds of individuals have been collected as well

as reared through several generations in the laboratory. It is rec-

ognized at once by the fact that it is the only known North American

species of the order possessing two basitarsal sole-bladders, as well

as by its distribution.

At this time the writer is provisionally placing the genus and

species in the family Oligotomidae because its general facies and
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the chaetotaxy of the hindtarsi are almost identical to those of fe-

males of the oligotomid genus Eaploemhia of the Mediterranean
region of the Old World. It is also interesting to note that Gynem-
bia has habits identical to those reported for Eaploemhia solieri

in Bulgaria (Taborsky, 1938, as grassii). Fossils from Baltic amber
{Eaploemhia antiqua) (Pictet) indicate that this genus ranged far

to the north during Tertiary times, and it is possible that it ex-

tended eastward across Siberia as well. Thus it is suspected that
the ancestors of Gyncmhia reached America at this time (as did
so much Pacific coast biota) by means of the land bridge across the
Bering Strait. With but this one exception, all other Embioptera
that are present today in temperate North America can be directly

derived from Neotropical ancestors. The possibility of its intro-

duction by man from Europe must be considered, but such a happen-
ing seems unlikely in view of the wide distribution of the species
in California and the fact that it is parthenogenetic, i. e., males are
present in Eaploemhia.

UNRECOGNIZABLE SPECIES

The following four species are based upon specimens of the female
sex or young and, in the light of present knowledge, are unrecog-
nizable :

EMBIA (OLYNTHA) MULLERI Hagen

EmUa (Olvnfha) mulleri Hagen, 1885, p. 206.—Krauss, 1911, p. 32.—Endeelein.
1912, p. 52.—NavAs, 1918, p. 102.—Davis, 1940b, p. 352.

Eolotype.—F^m^lQ (dried and crushed), Museum of Comparative
Zoology.

Type c?aiJa.—"Itajahy, S. Cattarina, S. Brazil, collected 1879 by Dr.
F. Muller."

This species is probably an Emholyntha.

OLIGOTOMA BICINGILLATA Enderlein

OUgotoma bicingiUafa Endeelein, 1909, p. 191.—Kbauss, 1911, p. 45.—Endeelein,
1912, p. 93, pi. IR.—Navas, 1918, p. 90.—Davis, 1940c, p. 384.

Eolotype.—Female, in Stettiner Zoologischen Museum.
Type data.—"Brasilien, Para."

EMBIA PIQUETANA Navas

Embia piquetana NavAs, 1919, p. 25.—Davis, 1940b, p. 352.

Eolotype.—Female, disposition unknown.
Type data.—Santa Fe, Argentina.

552731—4J
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EMBIA KLUGI Rambur

EmUa klugi Rambue, 1842, p. 313.

—

Davis, 1940b, p. 352 (EmholyntJia ?),

Holotype.—Ma}e ?

Type data.—Brazil (Delalande).

* « * * * * *

The following three species are based upon male holotypes that are

inadequately described and perhaps lost; the recognition of these

species must await redescription of their types if still preserved:

OLYNTHA RUFICAPILLA Burmeister

Olynlha ruficapilla Buemeisteb, 1839, p. 770.

—

Waxkee, 1853, p. 532.—DA\^s,

1940b, p. 348.

Emhia (Olyntha) ruficapilla (Burmeister) Hagen, 1885, p. 196 (male—no positive

identification).

Embia ruficapilla, (Burmeister) Exdeklein, 1912, p. 49, figs, (male—misidenti-

fied ?).—Navas, 1918, p. 97.

Holotype.—Male, in Museum du Jardin des Plantes, Paris {see

Hagen), or Halle? {see Davis).

Type data.—Brazil (Delalande).

EMBIA KOTZBAUERI Navas

Enibia kotzbaueri NavIs, 1925, p. 67, fig. 2.

Holotype.—Male, in Spain (lost ?).

Type data.—Nictheroy, near Rio de Janeiro, Brazil.

CONDYLOPALAMA AGILIS Sundevall

Condylopalama agilis Sundevatl, 1847, p. 255.

—

Kkauss, 1899, p. 148 {Olyntha).—
Endeelehn, 1912, p. 29 (Embia).

(?) Olyntha agilis (Sundevall) Kbauss, 1911, p. 32.

Holotype.—Location unknown.

Type data.—Brazil ?



ADDENDA

The following records came to hand too late for incorporation in the

body of this report :

Chelicerca (Dactylocerca) rubra (Ross) (see p. 454)

Additional record.—Fillmore, Utah, June 10, 1943. Two males col-

lected by sweeping grass (G. F. Knowlton). Identified by H. K.
Townes and not seen by the writer. This is the first record of the

order from the State of Utah and the most northern record of the

species.

Oligembia (Oligembia) melanura Ross (see p. 470)

Additional record.—New Orleans, La. (E. S. Ross), common on
bark of live-oak trees in parks and bordering streets. Mature males
present late in September and early in October. This represents a

considerable extension of the known range of the species and indi-

cates that it may occur throughout the Gulf Coastal Plain of Texas
and Louisiana.

Oligembia (Dilobocerca) vandykei Ross (see p. 488)

Additional records.—Florida: Jacksonville (Oriental Gardens),
October 14, 1943; Jacksonville Beach, October 15, 1943 ; Palatka, Octo-

ber 15, 1943; Gainesville, October 16, 1943; Old Town, Dixie County,
October 16, 1943; Tallahassee, October 18, 1943; St. Marks, Wakulla
County. October 20, 1943. Mississippi : Pass Christian, September 20,

1943. Louisiana: Slidell, September 20, 1943. All collected by the

writer. This widespread species is most common on the bark of live

oak but is found also on cabbage-palm trunks and in the bark of juni-

per and baldcypress. Thus far the species has not been collected west
of the Mississippi Eiver.

(499)
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A, Clothdda urichi intermedia (Davis), wings of plesiotype male; B, Pararhagadochir trini-

tatis (Saiissure), wings of male from Medellin, Colombia.



U. S. NATIONAL MUSEUM PROCEEDINGS. VOL 94 PLATE 19

A, Oligembia gii^antea, new species, wings of paratype male; B, Schizemhia i^rariJis, new
genus and species, wings of male.
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TWELVE NEW SPECIES OF CHINESE LEAF-KATYDIDS
OF THE GENUS XIPHIDIOPSIS

By Ernest R. Tinkham

This paper is based on a study of 52 specimens of Chinese leaf-

Iratydids belonginof to the o:enns Xiph'/diopnis in the United States Na-
tional Museum, and in the Hebard collection at the Academy of Nat-
ural Sciences of Philadelphia. Only one of them was found to belong
to a previously described species; the remaining 51 specimens repre-

sent 12 species new to science, several of these being represented by
unique types.

Family TETTIGONIIDAE

Genus XIPHIDIOPSIS Redtenbacher

Xiphidiopsis Redtknbacher. 1891, p. .131.

—

Hebvrd. 1922, p. 27.3.

—

Kar?>'y, 192.3.

p. 178; 1926, p. 1.30.—Chang, 193.1, p. 42.—Tinkham. 1936, p. 410: 1941, p. —

.

The genus Xiphidiopsis is one of several genera of small and inter-

esting katydids comprising the subfamily Meconeminae, which Dr. H.
Radcliffe Roberts (1941) has shown must be corrected to Meconema-
tinae. The genus is remarkable for the specialization of the male su-

praanal plate and cerci and for the form of the female subgenital plate

and eighth abdominal .'^ternite. The cerci and supraanal plate are
often of bizarre and intricate form and make the identity of males a

.570711—44 1
^
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simple matter. Recent studies by the writer have shown that the fe-

males possess interesting specializations as well, for the subgenital plate

and the eighth abdominal sternites have become adapted to the curious

mating organs of the males. Thus we see that in X. susiikii ISIatsu-

mura and Shiraki the subgenital plate is replaced by three pairs of

downward-directed prongs. In three other species (X. gur-neyi,

X. szechwanensis^ and X. transversa—all described hereinafter) tlie

•eighth abdominal sternite is specialized, and two other new species

{X. phyllocerca and X. emarginata) have teeth at the apex of the ven-

tral valvulae. Furthermore, color characteristics are identical in each

sex and constant. In X'. spathiiJata the dorsum of the head is reddish

brown to the base of the fastigial cone, which is pale green, and in two

other new species, X. 'pJiyllocerca and X. megafurcula, the dorsum of

head and pronotum is dark reddish brown. Several species have a

dorsolateral stripe running from the inner margin of the eye to the

posterior margin of the pronotum. and in one species, X. szechican-

ensis, there are four stripes on the dorsum of the head, the two central

ones uniting onto the fastigial cone. These constant color features

in conjunction with the genitalic adaptations and the varying but con-

stant length of the ovipositor should make the genus Xiphidiopsis a

favorite among taxonomists.

In 1936 the writer surmised that practically every mountain range

in south China had its indigenous species. In the present work seven

new species have been described from Mount Omei, 11,000-foot sacred

mountain of the Chinese in western Szechwan Province, and two

other new species from another source come from that mountain.

Even 9 sj^ecies probably does not represent more than half of the

Xiphidiopsis fauna of ISIount Omei.

In 1933 Uvarov described the first species of the genus as X. davata

from southern Kansu Province, and in 1936 the writer described

X. hastaticercus from Loh Fan Shan in central Kwangtung Province

and recorded the Formosan X. suzukii for the first time from Hupeh

Province in east-central China. In 1939 Ebner described X. hituber-

culatus from Chekiang Province, and in 1941 the writer added 5

new species mainly from Kiangsi and Chekiang to the China list.

These came from the Heude Muesum in Shanghai. With the 12 new

species described in the present paper, the number of Chinese species

is raised to 21. An additional 14 species await description in material

in the writer's collection. It is doubtful whether these 35 species rep-

resent more than half the number to be found in the Chinese fauna.

In addition, there are at least 16 ^Malayan and 3 Philippine species

of the genus described by Dr. H. H. Karnv and Morgan Hebard.
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KEY TO THE CHINESE SPECIES OF THE GENUS XIPHIDIOPSIS

1. Small brachypterous species 2

Small to large fully winged species 3

2. Color uniformly pale green ; tegmina 2.7 mm. ; cerci hastate in lateral out-

line, with internal basal uncinate tooth hastaticercus Tinkhara

Color green, with black on pleurites of thorax and abdomen ; tegmina hidden

under pronotum ; cerci white, incurved with large internal basal

tootli grahami, new species

S. Tegmina not surpassing apices of caudal femora ; coloration mottled black

;

supraanal processes large, white, and strongly divergent ; cerci very long

and slender, black pieli Tinkham
Tegmina considerably surpassing apices of caudal femora ; coloration foliage

green in life, never mottled black 4

4. Supraanal plate transverse and entire, without trace of furcula 5

Supraanal plate with large or small paired processes 8

5. Dorsum of pronotum and head dark reddish brown to base of fastigial cone,

which is pale green ; tegmina with double row of infuinate scattered spots

apically ; tympana dark ; cerci simple, slightly spathulate in lateral

outline spathulata, new species

Dorsum of head not solid brown to base of fastigial cone but pale, with or

without stripes 6

6. Head with lateral strijie running from inner eye margin to posterior margin

of pronotum ^ 7

Head with 4 stripes, the 2 central ones converging onto dorsum of fastigial

cone ; tegmina unspotted ; cerci short, slightly incurved, tufted with tawny
hairs at internal base and apex szechwayiensis, new species

7. Tegmina unspotted ; cerci very long, slightly incurved distally, with small

dorsal fin just beyond middle capricercus Tinkham
Tegmina spotted with single row of scattered dots ; cerci short, incurved

distally, with large, dorsal, median, fiulike tooth g'urneyi, new species

8. Paired supraanal processes short 9

Paired supraanal processes very large 12

9. Supraanal processes minute ; cerci straight with apparently bifurcate apex
in lateral profile clavata Uvarov

Supraanal processes small but prominently produced 10

10. Supraanal processes very broad, divergent, and partially fused at base

;

cerci very long, simple, and acuminate; size very large

kweichowensis, new species

Supraanal processes slender and parallel 11

11. Size very large ; supraanal processes widely spaced and decurved ; apical

portions of cerci with foliaceous flanges apically, the dorsal with retrorse

acute base ; caudal femora with knees dark phyllocerca, new species

Size small ; supraanal processes moderately spaced and slightly decurved

;

cerci short, with incurved apex and large rectangular internal basal plates

with acute angles kuling'ensis Tinkham
12. Paired processes straight or decurved 13

Paired processes bent down at right angles in apical third; cerci with many
prongs resembling deer antlers cervicercus Tinkham

13. Supraanal processes flat and deeply cleft terminating in inward projecting

tooth; cerci somewhat spathulate, not extending to apex of supraanal
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processes, with an inferior, apical, (iorsal-projectinjr. attenuate tootli and

a lar^e, internal, basal prong; size lartre, dorsum of head and pronotuin

dark reddisii brown: knees of caudal femora pale

megafurcula, new species

Supraanal processes cylindrical, decurved. with acute bifurcate apices;

cerci spathulate, with apex terniinatintr in an extremely long, incurved,

acute spur; tegmina with row of scattered, dots; size medimn
large suzukii Matsunuira and Sliiraki

1. Small bracliyterous species 2

Small to very large fully winged species 5

2. Color uniformly green 3

Color green with pleurites of thorax and abdomen brownish: tegmina

whitish and hidden under pronotum ; size very small, body length 6.0

mm. ovipositor 4.0 mm. ; subgenital plate triangular__grahanii, new species

3. Ovipositor heavy, 5.0 mm. long, with greatest depth at middle 1.0 mm.

;

body heavy, subgenital plate circular yachowensis, new species

Ovipositor light, o.O mm. long, with greatest depth at base and 0.7 mm.
broad in middle; body light 4

4. Tegmina 2.7 mm. ; length to tip ovipositor 15.0 mm __hastaticercus Tinkbam
Tegmina 1.0 mm.; length to tip ovipositor 11.3 mm.; subgenital plate semi-

circular with 3 keels and setate minutus Tinkhani

5. Coloration green ; tegmina extending well beyond apices of caudal femora ;

size large to small : 6

Coloration mottled black, tegmina not extending far beyond apices of caudal

femora pieli Tinkbam
6. Subgenital plate present 7

Subgenital plate absent but replaced by 3 pairs of downward-pi'ojecting

prongs; tegmina with a single row of .scattered dots

suzukii Matsumura and Sliiraki

7. Apex of ventral valvulae of ovipositor without teeth

Apex of ventral valvulae of ovipositor with 5 to 7 teeth 8

8. Head and pronotum dark brown ; knees of caudal femora dark ; size very

large, ovipositor 11.5 mm pliyllocerca, new si)ecles

Head and pronotu.m uniformly gi'een and unstriijed ; knees pale ; size me-

dium, ovipositor 10.0 mm emarginata, new species

9. Eighth abdominal sternite just cephalad of subgenital plate specialized 10

Eighth abdominal sternite normal and of same size and form as sternites

2 to 7 12

10. Eigbtli abdominal sternite narrow, with i)arallel lateral margins and a

deep right-angle incision in posteiior margin, thus producing an acute

bitoothed process, which is attached only at base; ovipositor 6.8 mm.
gurneyi, new sijecies

Eighth abdominal sternite triangular oi- rhondtoidal 11

11. Eighth abdominal sternite rhomboidal, posterior margin squarely truncate

and very broad, with lateral margins converging forward: subgenital

plate rectangular, with gently convex ixisterior margin; dorsum of head
with 4 stripes, the two central uniting on fastigial cone

szechwanensis, new species

Eighth abdominal sternite triangular with apex directed cephalad and larger

than remaining sternites; subgenital plate transverse and very bi-oad, with

fore and hind margins concave; ovipositor 9.0 mm.
transversa, new species
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12. Dorsum of head almost or completely solid browii 13

Dorsum of head pale, with or without a mirrow striije caudad of each eye 14

13. Dorsum of head solid brown; size large, ovipositor 9.5 mm.; subgenital plate

narrowly triangular, with narrow truncate apex hearing median concave

notch megafurcula, new species

Dorsum of head reddish brown to base of fastigial cone, which is pale ; tegmina

with many scattered dots ; size medium small, ovipositor 5.0 mm.
spathulata, new species

14. Ovipositor very long, IS.Qi nun. ; head and pronotum unstrii>ed ; subgenital plate

large, circularly rounded cervicercus Tinkham
Oviix)sitor 10 mm. or less _ 15

15. Subgenital plate circular at base, with apex greatly produced into 2 long

appendiculate processes ; head and pronotum unstriped ; size small, ovi-

positor 9.5 mm appendiculata, new species

Subgenital plate without appendiculate process 16

16. Ovipositor 7.5 mm. long; size medium large sinensis, new species

Ovipositor 9.5 to 10.0 mm. long 17

17. Size medium; head and pronotum with lateral stripe; .subgenital plate small;

transversely rectangular capricercus Tinkham

Size small
;
pronotum only striped ; subgenital plate of medium size witli

slightly concave truncate apex and with lateral constriction near

ba.se kulingensis Tinkham

XIPHIDIOPSIS YACHOWENSIS, new species

Figure 157, d

This small braclivpterous species is distinguished from the two

known brachypterous Chinese species, X. hastaticercus Tinkham, 1936,

and X. fmnuhiJi Tinkham, 1941, by its slightly larger size, much heavier

build, and much broader ovipositor. In addition the ovipositor is

less noticeably recurved than in those two species and the smaller teg-

mina are barely exposed from under the pronotum.

Holoti/p<\—Female, near Yachow, Szechwan. western China, eleva-

tion 3,200-3,500 feet, August 29, 1930 (D. C. Graham) . Measurements

in millimeters: Body length 9.0; length to tip of ovipositor 14.0; pro-

notum 3.4: lateral length of tegmina 0.8; hindfemora 7.5 by 1.75;

ovipositor 5.6 by 1.0. The unique type is U. S. N. M. No. 56293.

Description.—Size small, form of heavy build. Head broader than

deep; eyes small, circular, slightly subglobose and widely separated

by a distance two and one-half times the diameter of an eye. Vertex

with a small bluntly conical prominence separating the large an-

tennal scrobes. Pronotum not expanded on the metazona but of uni-

form breadth throughout, its length about two and one-half times

its breadth. Dorsum of the pronotum flat with a shallow V-shaped

suture just cephalad of center; dorsum angularly roimded into the

shallow lateral lobes. Tegmina small, ovoid, its truncate rounded

posterior margin only partly exposed from under t;he gently convex

posterior margin of the pronotum. Leg spination as follows: Fore-
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legs with forefemora unarmed; foretibiae with three pairs of small

spines, the proximal pair about centrally placed beyond the tym-

panum, the apical pair minute. Middle legs with the mesofemora

spineless but with a few short stiff bristles on the internal ventral

keel; mesotibiae with five ventral pairs of small spines in the apical

half. Caudal femora without teeth; caudal tibiae with 14-17 small

external and 18-20 internal teeth on the dorsal keels; ventral keels

spineless. 'Supraanal plate very small, triangular; cerci short, slen-

der, and conical. Ovipositor short, slightly recurved apically. its

greatest depth about the middle. Subgenital plate triangular, with

rounded truncate apex and gently convex sides, when viewed from

the end scoop-shaped.

Coloration.—Unicolorous, bleached white by preservative, probably

foliage green in life as common in the genus.

Rem<irks.—Nothing is known about the biology or habitat of this

small species, which is known only from the type locality.

XIPHIDIOPSIS GRAHAMI, new species

Figure 157, a-c

This pretty little species is recognized in the male by its minute

size, large pronotum, pale brownish coloration, and black sides, with

the tegmina completely hidden under the pronotum. The female is

distinguished from X. yachoioensis by its smaller size, slighter build,

narrower ovipositor, and the brownish markings on the pronotum;

from minutus Tinkham by its hidden tegmina, markings on the prono-

tum, and less recurved ovipositor ; and from hastaticercus Tinkham by

smaller tegmina and the markings on the pronotum.

Holotype.—Male, Mount Omei, Shan Kai Si, Szechwan, western

China, elevation 4,400 feet, Augiist 6, 1929 (D. C. Graham) . Measure-

ments in millimeters: Body length 6.0; pronotum 3.7 by 1.8; hind-

femora 7.0. U. S. N. M. No. 56292.

Description.—Size very small, head broader than deep, the great-

est depth being at the level of the eyes. Eyes circular, prominently

subglobular; vertex slightly greater than the diameter of an eye,

with a small bluntly rounded fastigial cone. Pronotum large, very

slightly broader on the metazona although appearing much broader

because of the nature of the brown stripes on the dorsum of the prono-

tum. Posterior margin of the pronotum angularly rounded; the

lateral lobes of the pronotum shallow. Tegmina small, completely

hidden by the pronotum when viewed from above ; the apical portions

visible from the sides but not approximating the posterior margin of

the pronotum. Leg spination as follows : Forelegs with forefemora

unarmed; foretibiae with four pairs of long ventral spines. Middle

legs with mesofemora unarmed ; mesotibiae with five pairs of ventral
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spines, the three proximal pairs the largest, the apical pair minute.

Caudal femora unarmed on the inferior keels; caudal tibiae with
23-26 external and 26-28 internal black teeth on the dorsal keels, with

the apical pair the largest ; central keels unarmed. Cerci bifurcate,

with a long, incurved outer arm and a much shorter straight internal

basal prong. Subgenital plate small, triangular, with a minutely

notched apex and two closely placed apical styli.

Coloration.—Head black above, paling below with the labrum and
maxillary palpi whitish; occiput with trace of two narrow pale stripes

converging forward. Pronotum with dorsum pale brownish mar-
gined posteriorly with dark brown broken stripes, which are nar-

rowed in the anterior two-fifths. Lateral lobes black with a stripe of

white, bordered on the posterior margin between the black of the lobes

and the narrow brown dorsolateral stripes. The hidden tegmina are

whitish. Thoracic pleurites black margined with whitish below.

Abdomen pale brown above, pleurites black, lateroventral areas white,

and sternites medium brown. Cerci white ; subgenital plate blackish

brown. Fore and middle legs pale brownish white; hindfemora pale,

with muscular areas streaked with brown. Caudal tibiae very pale

brown. Antennal scrobes and basal segments black, remainder of

antennae whitish.

Allotype.-—Female, same data as for the type but measure-

ments as follows: Body length 6.0; length to tip of ovipositor 9.8;

pronotum 4.2 by 1.9; hindfemora 8.6; ovipostor 4.0 mm. U.S.N.M.
No. 56292.

Description.—Closely similar to the holotype in form and size. Leg
spination as follows : Fore and middle legs as in the holotype ; caudal

femora unarmed; caudal tibiae w^ith 28-30 external and 27-30 internal

small black teeth, the apical pair much the largest. Ovipositor short,

straight, and only very slightly recurved apically. Subgenital plate

large and triangular with rounded apex.

Coloration.—Somewhat similar to the holotype but much paler.

Head pale brownish, white below the kidney-brown eyes ; vertex and

occiput pale, with two median brown stripes converging forward

to unite as one on the fastigial cone. A lateral stripe runs forward

to the inner margin of each eye, then edging the inner margin of the

antennal sockets. Antennal scrobe and first segment verona brown,

remainder of the antennae testaceous. Dorsum of the pronotum as

in tlie holotype but sti'ipe slightly heavier especially on the metazona.

Lateral lobes of the pronotum tinged with pale broAvn on the prozonal

portion, the lower margin edged with dark brown. Pleurites of the

abdomen pale brown, not much darker than the dorsum. Legs colored

as in the holotype.
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Paratype.—One male, same date as for the holotype. Measurements

in millimeters: Body length 7.0; pronotum 4.0; hindfemur 7.0. A
l)aratype deposited in the Tinkham collection. Coloration and fea-

tures similar to holotype.

XIPHIDIOPSIS KWEICHOWENSIS, new species

Figure 157, j

This large, long-winged species is distinguished from other known

Chinese species of the genus by its size and by the straight, simple,

taperin,ir cerci. which are slightly incurved at the tip. The subgenital

plate is sharply ti-iangular with subapical styli, and the supraanal

plate bears a sharp bifurcate process.

Holofype.—Male, Shih Men Kan, Kweichow Province, western

China, July 1934 (D. C. Graham). ^Measurements in millimeters:

Body length 13.0; length 25.0 to tip of tegmina
;
pronotum 4.5; teg-

mina 20.8; hindfemur 11.7. The unique male is U.S.N.M. No. 56294.

De!<cription.—Form typical of the genus. Coloration testaceous, in

life uniformly foliage green. Eyes kidney brown. Vertex about

one and one-half times the diameter of the eyes, which are circular

and subglobular. Fastigial cone small and bluntly rounded. Pro-

notum with the posterior margin angularly rounded. Lateral lobes

unusually deep, their depth about equal to the breadth of the prozona.

Leg spination as follows: Forelegs with forefemora unarmed; fore-

tibiae with five pairs of long spines. Middle legs with mesofemora

unarmed; mesotibiae with six })airs of spines, the four proximal large,

the two distal pairs small. Caudal femora unarmed on the inferior

keels; caudal tibiae with 28-31 external and 28-32 internal black

short teeth on the dorsal keels and 10 external and 3 internal apical

pale ventral spines. Male supraanal plate transversed by a pair of

median caudally projecting prongs, Avith their inner margins fused

for tAvo-thirds of their length, leaving the apical portions bifurcate.

Cerci straight, cylindrical, rapidly tapering from a heavy base to the

narrow slightly incurved apex, Subgenital plate triangular, w'ith an

acute apex below, subapical to which is a pair of minute styli, this

feature being unique in the males of the known Chinese species. Only

the unique male of this species is known.

XIPHmiOPSIS PHYI.LOCERCA, new species

Figure 157, f. A-

A large and fully caudate species distinguished by the dark dorsum

of the pronotum and the genicular areas of the caudal femora. The

male cerci are peculiar in their leaflike form owing to the flanged

enlargements especially developed on the internal apical margin of

the cerci. The large size, dark dorsum of the pronotum and dark
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genicular areas, and the small apical teeth on the ventral valvulae of

the ovipositor will serve to distinguish the female from all other

Chinese species.

Holotype.—Male, Kwanhsien, Szechwan, western China, July 12,

1930 (Hebard collection). Measurements in millimeters: Body
lengtli 12.0 ; length to tip of wings 26.0

;
pronotum 5.4 by 3.0 ; hind-

femora 12.5. The type is deposited in the Hebard collection at the

Academy of Natural Sciences of Philadelphia.

Description.—General form typical of the genus. Head about as

broad as deep ; eyes circular and subglobular. Vertex about one and

three-quarters times the diameter of an ej^e. Fastigium with a small

laterally compressed narrow cone, buttressed on each side by the

flanged and raised inner margins of the antennal foveolae. Pronotum

narrow on the prozona, considerably elevated and expanded on the

metazona ; the dorsum of the metazona slightly convex with traces of

the lateral carinae; front of the metazona marked by a transverse

sulcus. Seen in profile the plane of the prozona is considerably de-

pressed below that of the metazona. Posterior margin of the prono-

tum broadly elliptical in outline. Lateral lobes slightly greater than

the breadth of the prozona. Tegmina long and narrow, surpassing the

apices of the caudal femora by tvv-o-thirds their length. Costal mar-

gin of the tegmina considerably expanded in the basal half; tympanal
vein strongly developed. Wings very slightly longer than the teg-

mina. Leg spination as follows : Forelegs with forefemora unarmed
and 6 external and 5 internal spines on the ventral margins of the fore-

tibiae. Middle legs with mesofemora unarmed ; mesotibiae with 6

external and 5 internal ventral spines. Caudal femora unarmed;
caudal tibiae with 26-28 external and 28-32 internal teeth on the dor-

sal keels and 9-10 external and 3 internal apical spines on the ventral

keels. Supraanal plate with tvro widely spaced short caudally pro-

jecting prongs. Cerci strongly cylindrical in the basal half ; apical

half sharply recurved with the upper margin flanged and elevated with

the basal portion acutely produced proximally. Inner margin of

apical half of cerci strongly flanged into an inward projecting plate.

Subgenital plate narrow and deep, the apical portion lying normally
between the bent arms of the cerci.

Coloration. General body color in life probably green, in the pre-

served specimen yellowish brown. Dorsum of head and pronotum
dark reddish brov/n, paling on the posterior half of the metazona.
Lateral margins of pronotum edged with piceous, these margins di-

verging from the prozona into the metazona; the area immediately
below the dark margins whitish. Tympanal vein area of tegmen
somewhat darkened. Genicular areas of the caudal femora and ex-
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ternal bases of caudal tibiae very dark reddish brown. Eyes pur-

plish gray. Antennae testaceous with widely spaced darkened joints.

Allotype.—Female, Kwanhsien, Szechwan, elevation 4,000 feet, Oc-

tober 13, 1934 (D. C. Graham). Measurements in millimeters: Body

length, 15.0; length to tip of wings, 31.0; length to apex of ovipos-

itor, 26.0; pronotum, 4.8; tegmina, 25.5; ovipositor, 11.0. U.S.N.M.

No. 56295.

Description.—Size slightly larger than the holotype; head closely

similar. Pronotum with the prozona broader than in the holotype,

the constriction between the breadth of the prozona and metazona less

than in the holotype; dorsal plane of metazona flatter and less ele-

vated above that of the prozona than in type. Tegmina similar to type

but costal margin and tegminal veins less developed. Fore and middle

legs similar to the type. Caudal femora unarmed ; caudal tibiae with

22-23 external and 24-26 internal teeth on the dorsal keels and 9-11

external and 3 internal small apical ventral spines. Ovipositor of-

moderate length and very slightly recurved. Ventral valvulae with

1 large and 6 minute subapical teeth; this feature separating this

species in the female sex from all other females of the Chinese species.

Subgenital plate broad with the posterior margin rounded and bear-

ing a shallow median concavity.

Goloration.—Closely similar to the holotype but somewhat bleached

by preservative fluid.

Paratypes.—One female. Mount Omei, Szechwan, altitude 4,500

feet, July 28, 1929 (D. C. Graham; Hebard collection). One female.

Mount Omei, 4,400 feet, July 13, 1931 (D. C. Graham; Hebard collec-

tion). One female. Shin Kai Si, Mount Omei, 4,400 feet, August 4-6,

1929 (D. C. Graham; U.S.N.M.). One female, near Mupin, China,

Szechwan, 2,000-2,800 feet, July, 1929 (D. C. Graham; U.S.N.M.).

Kange in measurements in millimeters: Body length 14.0-15.0; pro-

notum 4.5-4.8; tegmina 24.5-25.5; hind femora 14.5-15.0; ovipositor

10.5-11.5. Paratypes similar to the allotype in coloration and feat-

ures, and deposited in the United States National Museum, Hebard

and Tinkham collections.

XIPHIDIOPSIS MEGAFURCULA, new species

Figure 157, <i, s

A moderately large, fully winged species distinguished from all

other Chinese males of the genus by the very long, separated, dorso-

ventrally flattened, furculalike processes of the supraanal plate and

in the female by the long, narrowly triangular subgenital plate, the

apex of which bears a minute triangular notch.

Holotype.—Male, Maan Chi Shan, Kwangtung, South China, X-
XII, 1921 (C. W. Howard). Measurements in millimeters: Body
length 14.0 to apex of supraanal process ; length to tip of tegmina 20.5

;
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pronotiim 3.8 ; length to wing tips 25.5 ; tegmina 17.0 by 1.5 ; hindfemora
12.7. Holotyi^e in the Hebard collection in Philadelphia.

Description.—K moderately large-sized species of slender build and
yellowish coloration. Head narrow, its breadth less than depth. Eyes
large, circular, and strongly subgiobular, separated by a breadth one
and one-half times an eye diameter. Fastigial cone very small and
narrow projecting forward from between the antennal foveolae.

Pronotum long and rather narrow, the metazone only a shade broader
than the prozona

;
posterior margin broadly elliptical. Lateral lobes

slightly deeper than the breadth of the prozona. Tegmina long and
narrow, margins slightly subparallel, gently converging toward the

apex. " Wings projecting about 5 mm. beyond the apex of the tegmina.
Leg spination as follows : Forelegs with femora unarmed, foretibiae

with 9 external and 7 internal spines, the proximal 6 largest and un-
paired, the apical ones minute and paired. Middle legs with femora
unarmed; mesotibiae Avith 7 external and 8 internal small spines.

Caudal femora unarmed; caudal tibiae with 31-33 external and 31

internal yellow teeth on the dorsal keels and 10 or 11 external and
3 or 4 internal apical spines on the ventral keels. Supraanal plate

enormously produced into two broad, dorsoventrally flattened, fur-

culalike processes, separated by a space slightly less than the breadth
of one of the processes; this cleft or space continuing to the very
base of the plate. The apices of the supraanal processes are slightly

deflexed and bear a conspicuous inward-projecting tooth. The cerci

lie below and are shorter than the supraanal processes and in lateral

profile appear somewhat spatulate, with the apical portions strongly
incurved and bearing at their inferior apical angle a long upturned
spine. Subgenital plate very small, roughly triangular with a pair of

apical styli.

Coloration.—The nonalcoholic preserved type has a decided yel-

lowish-brown cast, the caudal tibiae being definitely yellowish brown
although the natural color may be greenish or yellowish. The dorsum
of the head is dark reddish brown, this band continuing on the dorsum
of the pronotum with only very slight broadening on the metazona;
the band is parallel-sided on the prozona. Cells of the tegmina pale
purplish brown, with the veins contrastingly pale. Wings partially

infumate with purplish brown. Internal surface of basal antennal
segment and fastigial cone piceous; remainder of the antennae very
dark reddish brown. Eyes purplish brown or pale kidney brown.
Remainder of the body, other than the dorsum of head and pronotum
and the antennae, uniformly pale yellowish brown.

Allotype.—Female, same data as for the holotype. Measurements
in millimeters: Body length 12.0; length to tip of tegmina 22.0;

length to wing tips 28.0; length to tip of ovipositor 22.0; tegmina
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18.5 by 1.6; pronotimi 3.7 by 1.2; ovipositor 9.5. Allotype deposited

in the Hebard collection.

Desaiption.—Closely similar to the holotype in coloration but

slightly larger. Leg spination similar. Ovipositor of medium length

and only slightly recurved in the apical half. Subgenital plate con-

trastingly different from all the other female plates of known Chin-

ese species, being isosceles-triangular in form with a narrowly truncate

apex bearing a small median circular notch.

Male 2'>ciratype8.—One, same data as for the holotype and measur-

ing : Body length 12.5 ; length to tip of tegmina 20.0 ; length to wing
tips 25.0; pronotum 3.6; tegmina 17.4; wing 20.0; hindfemora 12.6

mm. One, Szechwan, China, June-September 1934 (D. C. Graham;
U. S. N. M.) and measuring: Body length 14.0; pronotum 3.6; length

to tip of tegmina 20.5 ; length to wing tip 25.0 mm. ; no legs on this

specimen. One, Tseo Jia Geo, south of Suifu, 1,400-2.^00 feet (D. C.

Graham; U. S. N. M.) ; measurements: Body length 12.0; length to

tip of tegmina 21.0; length to wing tips 25.5; pronotum 3.8 mm.; no
caudal femora on this specimen.

Female paratypes.—Six, Tseo Jia Geo, south of Suifu, Szechwan, Au-
gust 1929 (D. C. Graham). One, Chengtu, September 14-18, 1933,

1,700 feet (D. C. Graham; U.S.N.M.). One, Suifu, Szechwan, 1,000-

2,000 feet, September 20, 1929 (D. C. Graham; U.S.N.M.). Two,

FiGUKE 157.

—

New Chinese Species of Xiphidiopsis Redtenbacher

a-c, X. grahami: a, Male, holotype, from Mount Omei, Szechwan, lateral view;
b, dorsal view of right cercus of same; c, female, allotype, from same

_ locality, ventral view of subgenital plate.
d, X. yachoivensis : Female, holotype, from near Yachow, Szechwan, ventral

view of subgenital plate.
e, X. emarginata: Female, holotype, from Tseo Jia Geo, south of Suifu,

Szeclnvan, ventral view of subgenital plate.
f,k, X. phyllocerca: f, Male, holotype, from Kwanhsien, Szechwan, lateral

view of genitalia; k, female, allotype, from same locality, ventral view
of subgenital plate.

g,s, X. megafurcula: g, Male, holotype, from Maan Chi Shan, Kwang-tung,
lateral view of genitalia; s, female, allotype, from same locality, ventral
view of subgenital plate.

h, i, X. spathulata: h, Male, holotype, from Shin Kai Si, Mount Omei, Szech-
wan, lateral view of genitalia; i, female, allotype, from Tseo Jia Geo,
south of Suifu, Szechwan, venti'al view of genital plate.

;, X. kiveicJiowensis : Male, holotype, from Shih Men Kan, Kweichow, ven-
tral view of genitalia.

Ir-n, X. gurneyi: I, Male, holotype, from Mount Omei, Szechwan, lateral view
of genitalia ; m, dorsal view of left cercus of same ; «, female, allotype,
from Si Gi Pin, Szechwan, ventral view of subgenital plate and eighth
abdominal sternite.

0, X. transversa: Female, holotype, from Shin Kai Si, Mount Omei, Szech-
wan, ventral view of subgenital plr'" and eighth abdominal sternite.

p-^\ X. szechivanensis : p, Male, holotype. .'rom Suifu, Szechwan, lateral view
of genitalia; q, dorsal view of left circus of same; r, female, allotype,
from Shin Kai Si, Mount Omei, Szechwan, ventral view of subgenital
plate.

t, X. appendiculata : Female, holotype, from Tseo Jia Geo, south of Suifu,
Szechwan, ventral view of subgenital plate.
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Szechwan, September 1933-Jime 1934 (D. C. Graham; U.S.N.M.).

Range in measurements in millimeters: Body length 10.0-11.0; length

to tip of ovipositor 20.0-21.0; to tip of tegmen 21.0-22.0; to

tip of wings 26.0-27.0
;
pronotum 3.3-3.5 ; tegmen 18.0-19.0 ; hindfemur

12.3; ovipositor 9.5 mm. Female paratypes identical to the allotype

in coloration and features and deposited in the United States Na-

tional Museum (No. 56296) and the Tinkham collection.

XIPHIDIOPSIS SUZUKII (Matsumura and Shiraki)

Teratura siizukii Matsumtjua and Shikaki, 1908, p. 48, pi. 1, fig. 4.

Teraturaf suzuJcii Tinkham, 1935, p. 213 (Hupeh).

Xiphidiopsis suziikii Tinkham, 1941, p. ?.

FiGtJEE 157.—For explanation see opposite page.
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Described from Formosa in 1908, this species was first reported by

the author from Hupeli Province in 1935. In 1941 additional speci-

mens from the Heude Museum, Shanghai, were recorded from Shang-

hai and Ihing, Kiangsu Province.

An additional female from Suifu, Szechwan, western China, alti-

tude 1,000 to 1,500 feet, collected by Dr. D. C. Graham, "10, 1930"

(probably meaning October 1930), represents the first record of this

widely distributed species from western China.

The female of suzuhii is recognized by its pale green coloration in

life (pale brown when preserved), with a few fine dots scattered over

the central portion of the tegmina. The ovipositor is short, very

gently recurved, with three pairs of downward-projecting prongs at

the ventral base of the ovipositor. One pair belongs to the eighth

abdominal sternite; the middle pair represents the specialization of

the ninth abdominal sternite ; and the third and caudal pair pertains

to the external basal'portion of the ventral valvulae. This character

of the three pairs of prongs situated at the ventral base of the ovilDosi-

tor quickly separates the females of suziikii from the females of all

other Chinese species described and undescribed. The male of suzukii

is also quickly recognized by the bizarre form of the supraanal plate

and cerci of its genitalia.

XIPHIDIOPSIS SZECHWANENSIS, new species

FiGUKE 157, p-r

A spotted-winged species distinguished from the spotted-winged

X. sumkii and other fully winged species by the fastigial cone

streaked with brown and the four brown stripes on the dorsum of

the occiput. The male supraanal plate is entire, squarely transverse,

and the cerci are simple, heavy with tufts of tawny hair near the

apex and the internal base, which characters will serve to distinguish

this species. The female subgenital plate is small, quadrate, with the

sternite cephalad narrow and broadly transverse, rhomboid in out-

line, with the lateral margins converging strongly cephalad, a charac-

ter not possessed by other females of the genus. Nearest relationship

appears to be with X. cydoJahia Karny, 1923, from Malaya.

Holotype.—^I^Iale, Suifu, Szechwan, altitude 1,000 feet, October

15-17, 1929 (D. C. Graham). Measurements in millimeters: Body

length to tip of cercus 9.7; length to tip of tegmina 22.0; pronotum

4.0 by 1.7; tegmina 1.5 by 2.0; hindfemora 11.2; cercus 1.5. U. S.

N. M. No. 56298.

Description.—Size medium and form typical of the genus. Head
broader than deep ; e3^es large, ovalish, subglobular. Vertex about one

and one-half times the lateral diameter of an eye as seen from above.

Foremargin of the pronotum slightly convex; posterior margin
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strongly hyperbolic or angularly rounded. Metazona not broader

than the prozona ; its length slightly less than the length of the pro-

zona. In profile metazona raised slightly above the plane of the

prozona. Lateral lobes of the pronotum slightly broader than deep.

Tegmina and wings extending considerably beyond the apices of the

caudal femora. Leg spination as follows : Forelegs with forefemora

unarmed ; foretibiae with four large pairs of spines beyond the tym-
pana and two small apical external spines ; tympana with both faces

apert. Middle legs with mesofemora unarmed; mesotibiae with four

large and two small apical external spines and two large subapical

spines and one small apical internal spine. Caudal femora unarmed

;

caudal tibiae not complete but probably closely similar in spination

to that of the allotype, description of which is to follow. Supraanal
plate entire, squai-ely truncate; cerci short and heavy at base with
the apical half gently incurved with internal apical surface exca-

vate. Tufts of tawny hairs clothe the internal basal half and the

apical region of the cercus. Subgenital plate rather large with long
truncate apex bearing long lateral, widely separated, subapical styli.

Coloration.—Testaceous in preserved alcoholic specimens but fol-

iage green in life, with a few large infumate spots in a row in the

basal half and scattered roughly in two rov\s in the apical portions.

Pronotum with a band of brown occupying two-thirds of the dorsum
with the margins darker; the band somewhat constricted medianly.
Dorsum of head with the fastigial cone streaked with dark brown,
which divides into two narrow dark brown stripes crossing the occiput

and laterad with another dark brown stripe on each side extending
from the inner margin of the eye to the posterior margin of the occi-

put; these four stripes on the dorsum of the head quickly identify

this species.

Allotype.—Fem-Al^, Shin Kai Si, Mount Omei, Szechwan, 4,400

feet, August 4-6, 1929 (D. C. Graham). Measurements in milli-

meters: Body length 9.5; length to apex of tegmen 22.0; length to

apex of wings 23.0; pronotum 3.8; tegmen 19.0 by 2.0; ovipositor 8.5.

U.S.N.M. No. 56298.

Description.—Closely similar to the holotype in size and coloration.

Leg spination as follows: Forelegs with forefemora unarmed; fore-

tibiae with four large pairs of spines and two external and small apical

spines. Middle legs with mesofemora unarmed; mesotibiae with
five pairs of spines, the basal largest and an additional basal external

spine. Caudal femora unarmed ; caudal tibiae with 31-33 external and
32 or 33 internal short dorsal teeth, the distal ones largest and 8 or

9 external and four internal ventral spines. Ovipositor moderately
long, gently recurved apically. Subgenital plate quadrate, with
parallel and rolled lateral margins and convex posterior margin.
Sternite cephalad of the subgenital plate, rhomboid, with the posterior
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margin squarely truncate and much broader than the subgenital plate

and rest of the abdominal sternites; the lateral margins converging

strongly cephalad as shown in figure 157, r.

Paratype.—One male, Mount Omei, Szechwan, 11,000 feet; August

19, 1934 (D. C. Graham; U.S.N. M.). Measurements in millimeters:

Body length 9.5; hindfemora 11.0; pronotum 4.0; tegmina with apex

missing. Paratype in the Tinkham collcH'tion. Closely similar to the

holotype in size, form, and coloration.

XIPHIDIOPSIS SPATHULATA, new species

FlGUKE 157, ]l, %

A small species, with spotted tegmina, dorsum of pronotum dark

brown, and occiput of head dark brown except for the pale-colored

fastigial cone and darkened tympana, these being features that are

quite distinctive. The male cerci are long, simple, and spathulate,

and the female ovipositor is short, more recurved than usual, with

triangular subgenital plate. Nearest relationships appear to be with

X. szechwanensis Tinkham.

Holotype.—Male, Shin Kai Si, Mount Omei, Szechwan, altitude

4,400 feet, July 1929 (D. C. Graham). Measurements in millimeters:

Body length 7.3; length to tip cerci 9.0; pronotum 3.0; length to tip

of tegmina 17.0 ; tegmina 14.0 ; cercus 1.7 ; hindfemora 8.4. U.S.N.M.

No. 56297.

Description.—Size rather small and form typical of genus. Head

much broader than deep ; eyes subcircular and subglobular ; fastigial

cone prominent. Pronotum with foremargin slightly convex; pos-

terior margin broiidly angularly rounded. Prozona slighth^ broader

than the metazona ; lateral lobes broader than deep. Tegmina and

wings extending considerably bej^ond the apices of the caudal femora.

Leg spination as follows: Forelegs with forefemora unarmed; fore-

tibiae with four pairs of large spines between the tympana and the

apical third. Middle legs with niesofemora unarmed ; mesotibiae with

four pairs of long spines and one small external apical spine. Caudal

femora unarmed; caudal tibiae with 31-33 external and 32 internal

dorsal teeth and 4-7 external and 3 internal apical ventral spines.

Genitalia with supraanal plate squarely truncate and entire; cerci

long, simple, heavy at base, with apical half slightly spathulate and

gently incurved, the inner surface of the apical half excavate. Sub-

genital plate ver}'^ small; posterior margin squarelj'^ truncate, with

widely spaced subm.arginal styli.

Coloration.—Testaceous in the preserved specimen; foliage green

in the living specimen, with the dorsum of the pronotum possessing

a median band of dark brown extending onto the head as far as the

base of the fastigial cone; eyes dark brown. Fastigial cone green in
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life: tympanal areas of foretibiae piceous. The dark color of the

dorsum of the head caiidad oiP the fastigial cone and the darkened

tympanal areas serve inmiediately to separate this species from others.

Median area of tegmina with a few scattered infiimate spots and
stridiilating field and anal margin areas reddish tinged where the

margins are attingent; wings slightly infumate.

Allotype.—Female, Tseo Jia Geo, south of Suifu, Szechwan, 1,400-

2.000 feet (D. C. Graham). Measurements in millimeters: Body
length 8.5; length to tip of tegmina 20.0; length to wing tips 21.5;

length to tip of ovipositor 14.0: pronotum 3.5; tegmina 17.5 by 1.8;

ovij)osit<)r 5.0 nmi. The hindfemora are missing in the allotvpe.

U.S.N.M. No. 56297.

Description.—Similar in form, size, and coloration to the holotype.

Leg spination as follows: Forelegs with forefemora unarmed; fore-

tibiae with four large pairs of spines and one external apical small

spine. Middle legs with mesofemora unarmed ; mesotibiae with five

external and four internal large spines. Hindlegs missing in allotype

and female paratype but probably similar to the spination in the

holotype. Ovipositor short, moderately stout, and moderately re-

curved in the apical half. Subgenital plate large and roundly

triangular.

Paratype.—One female, Kuanshien, Szechwan, August 1-4, 1934

(D. C. Graham; U.S.N.M.). Measurements in millimeters: Body
length 9.0; length to tip ovipositor 14.0; length to wing tips 21.5;

length to tegminal tips 20.5; tegmina 17.0; pronotum 3.4; ovipositor

5.0. Hindfemora missing. Deposited in the Tinkham collection.

Paratype identical to the allotype.

XIPHIDIOPSIS GURNEYI, new species

Figure 1o7, l-n

A small species recognized by the squarely truncate and entire

supraanal plate, by the short simple incurved cerci bearing a median
dorsal fin. and by the diacritical bipronged eighth abdominal sternite

lying just cephalad of the large and somewhat rounded subgenital

plate. The male appears to be most nearly related to X. capricercus

Tinkham.

Holotype.—Male, Mount Omei, Baian-Kara-Ula Eange, Szechwan,
altitude 4.500 feet, July 26, 1929 (D. C. Graham). Measurements
in millimeters: Body length 10.0: length to cercus tip 11.5: length

to tip of tegmina 17.5: length to wing tips 19.0: pronotum 3.2 by 2.3;

hindfemora 8.0. Deposited in the Hebard collection in Philadelphia.

Description.—Size small and form typical of genus. Head not

much broader than deep, eyes subcircular and subglobular. Pronotum
with foremargin gently convex; posterior margin hyperbolically
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rounded. Tegmiiia and Mings extending considerably beyond the

apices of the caudal femora. Leg spination as follows : Forelegs with

forefemora unarmed; foretibiae with four large pairs of spines and

one minute apical pair. Middle legs with mesofemora unarmed;

mesotibiae with four large and two minute apical external spines and

three large and two minute apical internal spines. Caudal femora

unarmed; caudal tibiae with 29-32 short black external and 26-29

black internal dorsal teeth and 9-11 external and 3 internal apical

small spines, Supraanal plate transverse and entire. Cerci short,

heavy in the basal two-thirds, with the apical third incurved; the

cerci bear a median dorsal finlike tooth that characterizes the species.

Subgenital plate of moderate size, longer than broad, with parallel

lateral margins and moderately convex posterior margin with two

small, lateral, widely spaced marginal styli.

Coloration.—Uniformly foliage green in life, with a narrow lateral

brown stripe on the margins of the pronotum and a trace of a stripe

at the posterior angles of the eye not extending to the posterior margin

of the head. Fastigial cone with a pale brown dorsal stripe; rest of

head green. Dorsum of pronotum between the lateral stripes brown-

ish yellow. Tibial teeth of hindlegs black.

Allotype.—Y^m^\Q, Si Gi Pin, Szechwan, 6,000-7,000 feet, August 8,

1929 (D. C. Graham). Measurements in millimeters: Body length

10.0 ; length to apex of ovipositor 17.0 ; length to wing tips 21.0 ; length

to tegmen tips 20.0: pronotum 3.0; hindfemora 10.0; ovipositor 6.8.

U.S.N.M. No. 56299.

Description.—Closely similar to the holotype in size, form, and

coloration. Leg spination as follows: Forelegs with forefemora

unarmed; foretibiae with six external spines, the four basal the largest,

and four large internal and one \>\\\v of minute apical spines. Middle

legs with mesofemora unarmed; mesotibiae with six external and five

internal spines, the four basal the largest. Caudal femora unarmed

;

caudal tibiae with 25-28 external and 26-29 internal short black dorsal

teeth and 8 or 9 external and 3 or 4 internal pale ventral spines. Ovi-

positor moderately short, heavy, and moderately recurved apically.

Subgenital plate with moderately convex posterior margin and lateral

margins divergent to their broad base. Eighth abdominal sternite,

just cephalad of the subgenital plate with subparallel lateral margins,

the apex deeply notched by a right-angle incision as shown in figure

157, n. This character serves to readily distinguish X. gurneyi from

the known females of the Chinese species.

Male paratypes.—One, Shin Kai Si, Mount Omei, Szechwan, 4,400

feet, July 1-17, 1922 (D. C. Graham ; U.S.N.M.) . One, south of Suifu,

Szechwan, September 6, 1929 (D. C. Graham ; U.S.N.M.) . One, Shin

Kai Si, Mount Omei, August 7, 1929 (D. C. Graham; U.S.N.M.).
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Two, Mount Omei, Baian-Kara-Ula Range, Szechwan, 4,500 feet,

August 14-15, 1929 (D. C. Graham; Hebard Collection). One, Si

Gi Pin. Szechwan. August 8, 1929 (D. C. Graham ; U.S.N.M.) . Range

in measurements in millimeters: Body length 8.5-9.5; pronotum 3.2-

3.4; length to wing tips 18.0-19.5; tegmina 15.5-17.0; hindfemora

8.5 mm. Male paratopes identical to the holotype in every respect.

Female paratype.—Ow^, Mount Omei, 11,000 feet, August 19, 1934

(D. C. Graham: U. S. N. M.). Measurements in millimeters: Body

length 9.0 ; length to wing tips 21.0; pronotum 3.3 ; hindfemur 9.0 ; ovi-

positor 6.5. Identical to the allotype. Paratypes deposited in the

United States National Museum, Hebard, and Tinkham collections.

This species is named in honor of Dr. A. B. Gurney, of the U. S. Bu-

reau of Entomology and Plant Quarantine, who has kindly arranged

the loan of the specimens of Xiphidiopsis belonging to the U. S.

National Museum.

XIPHIDIOPSIS APPENDICULATA, new species

Figure 157, t

This medium-sized species, known only in the female sex, is recog-

nized by its uniform green coloration, without markings of any sort,

the rather long and slender ovipositor, and the triangular subgenital

plate with the apex produced into a narrow appendiculate process.

Holotype.—Female, Tseo Jia Geo, south of Suifu, Szechwan, alti-

tude 1,400-2,000 feet, August 1929 (D. C. Graham). Measurements

in millimeters : Body length 8.5 ; length to tip of ovipositor 17.0 ; length

to wing tips 20.5 ; length to tip of tegmina 19.5
;
pronotum 3.5 ; tegmen

17.8 ; ovipositor 9.5. U. S. N. M. No. 56300.

Descnption.—Size medium and form typical of the genus. Head
broader than deep ; eyes subcircular and subglobular. Pronotum with

the foremargin gently convex; posterior margin hyberbolically

rounded ; lateral lobes broader than deep. Tegmina and wings reach-

ing far beyond the apices of the caudal femora but little beyond the

tip of the ovipositor. Leg spination as follows : Forelegs with fore-

femora unarmed ; foretibiae with four pairs of long infumate spines

beyond the tympana, the internal ones the largest. Middle legs with

mesofemora unarmed; mesotibiae wdth four external and three in-

ternal large spines and two rtinute apical pairs of spines. Caudal

femora unarmed; caudal tibiae w^ith 27 external and internal small

black dorsal teeth and 7 external and 3 internal apical small ventral

spines. Ovipositor long and practically straight, with only a slight

reflexion apically. Subgenital plate circularly rounded, with the

apical area extended into an appendiculate process as shown in figure

157, ;^. Pleurites of the ninth abdominal segment with posterior mar-
gins strengthened but not confluent below.
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Coloration.—Uniformly pale foliage green in life, testaceous when

poorly preserved. Spines of the foretibiae somewhat infumate as is

also the drum of the tympanum.
Paratype.—One female, Beh Luh Din, 30 miles north of Chengtu,

Szechwan, 6,000 feet, September 20-28, 1934 (D. C. Graham; U. S.

N. M.). Measurements in millimeters: Body length 10.0; length to

tip of tegmina 19.5; length to wing tips 20.0; pronotum 3.2; hindfem-

ora 9.0: ovipositor 8.0. Closely similar to the holotype and deposited

in the Tinkham collection.

XIPHIDIOPSIS SINENSIS, new species

A moderately large species, known only in the female sex, that is

recognized by its uniform coloration, narrow lateral stripes on the

pronotum extending to the inner angle of the eyes, rounded subgenital

pl-ate. and constricted eighth abdominal sternite. These characters

separate this new species from X gurneyi and other known species.

Relationships, until the male is discovered, are uncertain.

Holotype.—Female, Shin Kai Si, Mount Omei, Si-^echwan. 4.400 feet,

August 20. 1934 (D. C. Graham). Measurements in millimeters : Body
length 9.5; length to ovipositor tip 17.0; length to wing tips 26.0;

length to' tips of tegmina 25.0; pronotum 4.0 by 2.0; hindfemora 11.5;

ovipositor 7.5. U. S. N. M. No. 56303.

Description.—Size moderately large and form typical of the genus.

Head broader than deep ; eyes subcircular and subglobular. Dorsum
of the pronotum rather broad : anterior margin gently convex

;
pos-

terior margin hyperbolically rounded; lateral lobes broader than

deep. Tegmina and wings far surpassing the apices of the caudal

femora and tip of the ovipositor. Leg spination as follows: Forelegs

with forefemora unarmed; foretibiae with five pairs of very large

spines and a minute apical pair. Middle legs with mesofemora un-

armed ; mesotibiae with five smaller pairs of spines and a minute apical

pair. Caudal femora unarmed; caudal tibiae with 30 or 31 external

and 28-30 internal short dorsal teeth and 12 external and 3 internal

apical ventral spines. Ovipositor short, heav}^, moderately recurved

in the apical half, 7.3 mm. long. Subgenital plate moderately large

and broadly rounded. Eighth abdominal sternite constricted in the

center to hourglass shape.

Coloration.—Testaceous, foliage green in life, with dark brown

lateral stripes running from the inner margin of the eye to the

posterior margin of the pronotum, the dorsal areas of the pronotum

between the stripes yellow-brown.

Paratypes.—Three females, near ^Mupin. Szechwan. July 1929 (D.

C. Graham: U. S. N. M.). One female, Shin Kai Si, Mount Omei,

Szechwan. 4,400 feet. August 4-6, 1929 (D. C. Graham: U. S. N. M.).

One female, Mount Omei, Baian-Kara-I'^la "Range, 4,500 feet, August
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6. 1929 (D. C. Graham; Hebard collection). Range in measurements
in millimeters: Body lenfrth 11.0-13.0; pronotum 4.0; lenorth to tip of
ovipositor 18.0-19.8; length to wing tips 24.0-25.4; hind femora 10.5-

10.8; ovipositor 7.0. Paratypes identical to the holotype and de-

posited in the United States National Museum, Hebard, and Tink-
ham collections.

XIPHIDIOPSIS TRANSVERSA, new species

Figure 157, o

A medium-large species, known only in the female and quickly
recognized among the females of all the known species by the very
broad and transverse subgenital plate, with the eighth abdominal
sternite specialized and enlarged, triangular in form with the apex
directed cephalad. The species is not large enough to be the female
of X. ktrefchowensfs and in addition possesses dorsolatei-al stripes

on the pronotum.

Holofype.—Femah, Shin Kai Si. Mount Omei, Szechwan, 4,500
feet (D. C. Graham). Measurements in millimeters: Body length
10.5; length to ovipositor tip 20.5; length to tegmen tij) approximately
25.0 (tip frayed); pronotum 4.0 by 2.0; tegmen approximately 21.5

by 2.8; caudal femur 11.6; ovipositor 9.7. U.S.N.M. No. 56301."

Descripfior}.—Size fairly large and form typical of the genus.
Head slightly broader than deep; eyes subcircular and subglobular.
Fastigial cone prominent, with slight upward tilt. Pronotum with
foremargin very slightly convex; posterior margin somewhat cir-

cularly rounded ; lateral lobes much -broader than deep. Leg spi-

nation as follows
: Foreleg with forefemur unarmed ; foretibiae with

five external and five internal infumate spines, of which the proximal
is small and dorsad of tympanum, the remainder much larger than
the external ones. Middle legs missing. Caudal femur unarmed;
caudal tibiae with 31 external and internal short black dorsal teeth
and 9 external and 3 internal apical small spines. Tegmina and wings
far surpassing apex of caudal femur. Ovipositor long and slender,

very slightly recurved, with apex considerably passing knee of caudal
femur. Subgenital plate very broad and transverse, lateral margins
strongly convex, posterior margin gently concave and slightly de-
flexed. Anterior margin fused to a short base making somewhat of
a T joint. Eighth abdominal sternite larger than remaining ab-
dominal sternites, triangular, with truncate posterior margin and
apex directed cephalad.

Co7orafwn.~Fo\mge green in life, testaceous in death, with a slight
dorsolateral stripe of brown on the dorsum of the pronotum.
The type is unique, and the species is named from the very broad and

transverse nature of the subgenital plate.
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XIPHIDIOPSIS EMARGINATA, new species

Figure IHT, e

A medium-sized species, known only in the female sex and distin-

guished from all other species of the genus by its large and emarginated

subgenital plate and the long straight ovipositor, with the tip of the

ventral valvulae bearing about five distinct teeth. This character

separates it immediately from all females of the Chinese species ex-

cept X. phi/Uocerca, which is very large, with the head and pronotum

dark reddish brown.

Iloloti/pe.—Female, Tseo Jia Geo, south of Suifu, Szechwan. western

China, August 1929 (D. C. Graham). ISIeasurements in millimeters:

Body length 9.0; length to ovipositor tip 19.0; length to apex of teg-

men 21.0; pronotum 3.5 by 1.9; tegmen 18.0 by 2.0; hindfemur 10.0;

ovipositor 10.0. U.S.N.M. No. 56302.

Desa^iption.—Size medium and form typical of the genus. Head
slightly broader than deep; eyes subcircular and subglobuhir. Fas-

tigial cone slightly below the upper margins of the eyes. Pronotum

with the anterior margin very slightly convex; posterior margin an-

gularly rounded; lateral lobes nuich broader than deep. Tegmina

and wings considerably surpassing apices of caudal femora but ex-

tending very slightly beyond the apex of the ovipositor. Leg spina-

tion as follows: Forelegs M'ith forefemora unarmed; foretibiae with

five external and four internal spines, IMiddle legs with mesofemora

unarmed; mesotibiae with six external and four internal spines.

Caudal femora unarmed; caudal tibiae with 27 external -and 31 in-

ternal small black dorsal teeth and nine external and one internal very

pale small apical spines. Ovipositor very long and straight, with

very slight reflexion in the distal fourth ; ventral valvulae with five

small distinct teeth at the extreme apex. Subgenital plate very large,

semicircularly rounded, with a distinct triangular apical incision and

a slight emargination near each lateral base.

Coloration.—Uniformly foliage green in life, uniformly testaceous

in the preserved specimen. The species is known from only the

unique type.
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PARASITIC COPEPODS IN THE UNITED STATES
NATIONAL MUSEUM

By Charles Branch Wilson ^

This report completes the identification and description of all the

parasitic copepods in the United States National Museum collection.

During the progress of identification 14 species and 1 variety were
found to be new to science, and 6 of these required the establishment

of new genera for their reception. This material also contained the

missing sex of 6 other species of which one sex liad already been
described and figured. In addition one new name has been bestowed.

These 22 additions to the parasitic copepods previously laiown are

described and discussed in systematic order as follows:

CALIGOIDA

Dysgamus atlanticus Steenstrup and Liitken New female p. 531
Lepeophtheirus christianensis, new species Both sexes p. 533
Lepeophiheirus eminens, new species Both sexes p. 535
Lepeophtheirus marcepes, new species Female only., p. 536
Achtheinus dentatus Wilson New male p. 537

HARPACTICOIDA

UnicaJteutha ovalis, new genus and species Both sexes p. 541

CYCLOPOIDA

Ostrincola gracilis, new genus and species Both sexes p. 543
Parmulodes verrucosa, new genus and species Female only., p. 545
Pestifer agilis, new genus and species Female only., p. 546

1 Dr. Wilson died on August 18, 1941, a few weeks after the manuscript of this paper
was submitted.

—

Editor.
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LERNAEOPODOIDA

Brachiella sqiiali, new species Female only-- p. 547

Lernaeosolea lycodis, new genus, new species Female only., p. 548

Kr^yerina elongata Wilson New male p. 549

Paeonodes exiguus, new genus, new species Both sexes p. 550

ARGULOIDA
Argulus indicus Weber New male p. 552

Argulus intectus, new species Both sexes p. 553

Argulus longicaudatus, new species Both sexes p. 555

Argulus lunatus, new species Both sexes p. 557

Argulus latus Smith New male p. 560

Argulus megalops spinosus, new variety Both sexes p. 563

Argulus rotundus, new species Female only - - p. 564

Argulus trilineatus Wilson New male p. 566

Argulus diversus, new name Both sexes p. 572

Fourteen other species are dealt with in this paper:

CALIGOIDA

Dysgamus rhinodontis (Wright) P- 533

Achtheinus dentaius Wilson P- 537

Teredicola typica Wilson P- 539

CYCLOPOIDA
Asterocheres lilljeborgii Boeck P- 547

ARGULOIDA
Argulus japonicus Thiele P- 558

Argulus melanostictiis Wilson p. 565

Argulus biramosus Bere P- 568

Argulus canadensis Wilson P- 568

Argulus niger Wilson P- 569

Argulus varians Bere P- 570

Argulus maculosus Wilson P- 570

Argulus paulensis Wilson p. 572

Argulus naitereri Heller P- 573

Argulus salminei Kr0yer P- 574
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Order COPEPODA
Suborder Caligoida

Family CALIGIDAE
Genus DYSGAMUS Steenstrup and Liitken, 1861

DYSGAMUS ATLANTICUS Steenstrup and Lutken

Plate 29, FiGUiiES 139-148

Dysffamus atlanticus Steenstkup and Lutken, 1861, p. 368, pi. 4, fig. 8.

—

Scott,

1912, p. 579, figs. 1-4, pi. 13, fig. 13.

Steenstmp and Liitken established a new genus and species of

parasitic copepods upon 10 male specimens captured swimming freely

in the plankton of tlie north Atlantic. Scott's specimens wei*e also all

males obtained in the plankton of the Atlantic both north and south of

the Equator. A second species, Nogagus murrayi^ was described and

figured by Brady (1883, p. 136), who failed to recognize it as belonging

to the genus DysgaTnus^ a fact discovered by Leigh-Sharpe (1934, p.

28). The latter considered a third species, D. arionimU'S (Wilson,

1907a, p. 713), to be synonymous with Brady's species, admitting

differences that the present author believes may distinguish the two.

The fourth known representative of this genus is D. longifurcatv^

(Wilson, 1923, p. 11).

In every instance the specimens upon which the species were estab-

lished were males captured in the surface plankton. In the copepods

the characteristics of the female fonii the basis for generic and specific

distinctions and the characteristics of the male are regarded as second-

ary. As a result the validity of the genus and its four species has

remained more or less tentative during the 80 years since the first

was established. Now, however, examination of a dozen females

taken by Dr. L. Howell Rivero from the skin of a whale shark {Rhine-

odon typus) off Habana, Cuba, substantiates the validity of the genus

and its type species, D. atlanticus. This discovery also increased the

possibility of making valid the other three species by suggesting that

further search may reveal the females of some or even all of them.

The female allotype and paratypes of this species have been deposited

in the ]\Iuseum of Comparative Zoology at Harvard University.

Female.—Carapace almost circular, slightly wider than long, with

a short and narrow lobe at each posterior corner tipped with a small

spine. The frontal plates are long and wide with convex anterior and
posterior margins ; the lateral lobes are widened posteriorly and par-

tially divided at the center. The median posterior lobe is a little less

than half the width of the carapace and reaches slightly beyond the

tips of the lateral lobes. The fourth segment is free and one-fourth

as wide as the carapace, with convex lateral margins. The median
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posterior lobe of the carapace and the free fourth segment each carry

a pair of dorsolateral plates. Those on the posterior lobe are sub-

circular in outline, inclined ventrally and have a smooth margin.

Those on the fourth segment are oblong with a smooth anterior margin

and a toothed posterior margin, which is covered by the anterior

shoulders of the genital segment. In the dorsal view (fig. 139) the

lateral projections between these two pairs of plates are the basipocls

of the third legs, the rami being turned inward and invisible. The

genital segment is half as long and two-thirds as wide as the carapace,

with a short and broad lobe at each posterior corner bearing on its

ventral surface a fifth leg tipped with five setae and extending beyond

the posterior margin of the lobe. The abdomen is relatively small, one-

sixth as wide and long as the genital segment and made up of a single

seg-ment. It has a posterior median sinus, which reaches beyond the

center, and a lobe on each side of the sinus that reaches the center of

the caudal ramus. The caudal rami are rodlike, four times as long

as wide and inclined inward, each tipped with four setae.

The first antennae are 2-segmented, the basal segment stout and

covered with short spines, the end segment cylindrical, shorter than

the basal segment and tipped with four hairlike setae. The second

antenna is made up of two segments and a terminal claw. The basal

segment is stout and curved strongly backward with a rodlike seta

in the hollow of the curve and the second segment is very short and

unarmed. The terminal claw is curved forward giving the whole

appendage a pronounced S-curve and carries an accessory spine on

its outer margin near the base. The second maxilla is 3-segmented,

the basal segment unarmed, the second segment with spines and a

knob at its distal end, the terminal segment flattened with a corru-

gated margin, a curved spine at the tif) and a row of acicular spines

along the central surface. The maxilliped has a stout basal segment

and a strong curved claw with a small spine on its inner margin near

the base. The four pairs of legs are all biramose and the rami are 2-

segmented, with the spines and setae arranged as follows: First en-

dopod 0-0:1-3, exopod 1-0:4-3; second endopod 1-1:1-8, exopod

1-1 : 4r-6 ; third endopod 1-1 : 0-6 ; exopod 1-1 : 3-G ; fourth endopod

1-0 : 5-0 ; exopod 6-0 : 9-0. In the first and fourth legs the endopods

are two-thirds as long as the exopods ; in the other two pairs of legs

the rami are equal. Total length, 6 mm. Carapace, 3.7 mm. long.

Remarks.—The discovery of a female confirms the validity of the

genus and since the original generic diagnosis was based upon males

only we may add the following from these females: Carapace and

free segment like those of the male but with a pair of small dorsal

plates on the third and fourth segments. Genital segment large,

more than half the size of the carapace; abdomen 1-segmented, at-
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tached to the ventral surface of the genital segment and more or less

covered by the latter. The males have always been found swimming
freely in the plankton, as active as any of the pelagic forms, but the

females, like those of all the other Caligidae, are fixed to their host

and are never taken in the tow. The size and scarcity of their hosts

help to explain why no females have hitherto been secured.

It is worthy of repetition here that Bassett-Smith (15'99, p. 460)

declared he had personally examined many specimens of both sexes

of Dysgamus in the British Museum.

DYSGAMUS RHINODONTIS (Wright)

Staslotes rliinodontis Wkight, 1876, p. 583, pi. 35, figs. 1-14.

Wright established a new genus and species of copepods upon fe-

male specimens taken from the gills of a "shark {Rhinodon typicus) ,"

collected in the Seychelles northeast of Madagascar. The name
Stasiotes was used 12 years previously by Jan for a snake genus, and
a new name was suggested by the present author ( 1907c, p. 439) . Com-
parison of Wright's original description and figures with those given

above for Dysgamus atlanticus proves that the two species are con-

generic. The two species cannot be regarded as synonymous, how-
ever, as there are many differences in the proportions and markings of

the body regions and in the details of the appendages, especially the

second antennae, the maxillipeds, and the fourth legs. Accordingly
Wright's specimens retain the original specific name and will be known
as Dysgamus rliinodontis (Wright).

Genus LEPEOPHTHEIRUS Norman, 1832

LEPEOPHTHEIRUS CHRISTIANENSIS, new species

Plate 28, Figukes 124-131

Thirty specimens, including both sexes, were obtained from a sea

catfish {GaJeichtkys sp.) at Pass Christian, Miss. The female holo-

type and male allotype are U.S.N.M. No. 60548.

Female.—Carapace circular in outline, as wide as long and highly
vaulted dorsally ; median posterior lobe more than half the carapace
width and scarcely projecting behind the lateral lobes. The latter are
very short, curved inward, and bluntly rounded at their tips. The
central longitudinal ribs are widely separated and diverge anteriorly.

The free segment is reduced to a fourth of the width of the carapace
and is contracted to a short neck anteriorly. The genital segment is

acorn-shaped, three-fourths as long and five-eighths as wide as the
carapace, narrowed into a short neck anteriorly and almost squarely
truncated posteriorly. Abdomen 1-segmented, one-fourth as long
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and wide as the genital segment; caudal rami very short, each tipped

with three setae. The abdomen is on a level with the dorsal surface of

the genital segment and is much thinner than the latter.
^

First antennae long and slender, the end segment tipped with

three setae of equal length. Second antenna 3-segmented and tipped

with a long claw, bent at right angles near its tip, which is very

acuminate. First maxilla in the form of a simple, straight, and slen-

der spine with an acuminate, not a bipartite, tip. Maxilliped with

a long and slender basal segment, which is twice the length of the

terminal claw. The latter is rather weak but well curved with an

accessory spine on the concave margin near its center. The basipod

of the first leg carries the rudiment of an endopod at the distal pos-

terior corner, which is club-shaped and covered with short hairs.

The fourth leg is 4-segmented, the basal segment swollen but little, the

three terminal segments combined about as long as the basal segment,

each with a long slender spine at its outer distal corner and the end

segment with two other longer terminal spines and a very short one

at the inner corner. There are rudimentary fifth legs on the ventral

surface of the genital segment in front of the bases of the egg strings.

Each consists of a small semicircular knob tipped with 3 setae and a

short distance outside the knob on the ventral surface of the genital

segment is another single seta. Total length, 3.50 mm. Carapace,

1.60 mm. long and wide. Egg strings, 1.80 mm.
^/rt/^._Carapace a little more than half the entire length, which

is much less than in the female and as long as wide. The lobes and

dorsal markings are like those of the female except that the lateral

lobes are relatively wider. The free segment is a fifth as long and

wide as the carapace and the genital segment is barrel-shaped, nearly

half as long as the carapace, the anterior end narrowed more than the

posterior, the sides strongly convex. There are two pairs of leg rudi-

ments, one just behind the center of the segment and the other at the

posterior corners. The abdomen is l-segmented, two-fifths as long,

half as wide, and fully as thick as the genital segment. The caudal

rami are small, well separated and divergent, each with three setae.

The antennae, mouth parts, and swimming legs are like those of the

female except that the claw on the second antenna is very much stouter

with a strongly swollen base and three blunt coarse spines on the con-

cave margin. The first three pairs of legs are like those of the female,

but the fourth pair are relatively longer and nearly reach the posterior

margin of the genital segment. Total length, 2.50 mm. Carapace, 1.30

mm. long and wide.

Remarks.—This new species can be readily distinguished by the gen-

eral proportion of the body regions, the peculiar grooving of the dorsal

surface of the carapace, and the conspicuous testes in the male.
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LEPEOPHTHEIRUS EMINENSr new species

Plate 28, Figures 132-138 ; Plate 29, Figure 149

Seven females and 14 males were taken from the outside surface of

a black marlin {Mahaira ampla marlina) captured at Ventura Bay on
the coast of Baja California. The female holotype and male allotype

are U.S.N.M. No. 79636.

Female.—Carapace elliptical, narrowed a little anteriorly and wid-

ened posteriorly, the anterior margin evenly rounded, with a well-

defined sinus at the center. Median posterior lobe half the width of

the carapace and extending slightly back of the lateral lobes, the latter

broad and evenly rounded. Free segment less than a third as wide as

the carapace with strongly convex lateral margins. Urosome a little

more than half as long as the metasome; genital segment wider than
long and half as wide as the carapace, with parallel sides and rounded
lobes at its posterior corners. Abdomen longer than the genital seg-

ment and two-fifths as wide, made up of two segments, which are

more or less fused with each other and with the caudal rami. The
latter are nearly as wide as long and each is armed with five setae, the

middle one the longest.

Antennae and mouth parts of the usual type for the genus; the

second maxillae have a long terminal segment swollen at its center

and armed there with a small spine on the inner margin. The terminal

portion beyond the swelling is divided longitudinally and the slender

halves are curved and bluntly rounded at their tips. The terminal

claw of the maxillipeds is stout, strongly curved, and acuminate.

The furca is shaped like the letter H, the sides straight and parallel,

the distal portion longer than the proximal. The basipod of the first

legs has a 2-segmented rudimentary endopod attached to its posterior

distal corner. The end segment of the exopod is tipped with four

curved claws of about the same size. The fourth leg is stout and 4-

segmented, the basal segment longer than the three terminal segments

combined, the latter about equal in length, each tipped with a claw.

Total length, 6 mm. Carapace, 3.95 mm. long, 3 mm. wide.

Male.—Carapace elliptical, one-sixth longer than wide, the anterior

margin rather flat with a central sinus larger than in the female.

The median lobe is narrower and extends farther behind the lateral

lobes. The free segment is little more than a fourth the width of

the carapace, its lateral margins protruding strongly. The genital

segment is elliptical, a little longer than wide, without posterior

lobes or even corners. The abdomen is nearly as long as the genital

segment and half as wide and is made up of two segments. As in

Eminens, protruding, with reference to the corners of the genital segments.



536 PROCEEDINGS OF THE NATIONAL MUSEUM vol. 94

the female, the t^Yo abdominal segments and the caudal rami are

more or less completely fused.

The antennae, mouth parts, and swimming legs are like those of

the female except for the fourth legs. These are stout and the

three terminal segments combined are longer than the basal segment.

The spine at the distal corner of the second segment is short and

strongly curved and the three terminal spines are very unequal in

length. Total length, G mm. Carapace, 3.6G mm. long, 3.15 mm. wide.

Remarks.—The presence of lobes at the posterior corners of the

genital segment in the female and the more or less complete fusion

of the two abdominal segments with each other and with the caudal

rami in both sexes are the best characters for identification.

LEPEOPHTHEIRUS MARCEPES,^ new species

Plate 33, Figukes 192-195

Forty specimens, all females, were taken by Dr. Waldo L. Schmitt

from the gills and under surface of a lemon sole {Pleuronectes quad-

rituberculatus) caught in Alitak Bay, Kodiak Island, Alaska. One,

U.S.N.M. No. 79G87, has been selected to serve as the type of this

new species.

Female.—Carapace elliptical, 10 percent longer than wide, the

lateral lobes narrowly rounded and not reaching the posterior margin

of the median lobe. Front of the carapace broad and flattened,

with a median incision. Fourth segment one-third as wide as the

carapace, its sides strongly convex. Genital segment longer and wider

than the carapace, narrowed anteriorly to the width of the fourth

segment, the posterior corners broadly rounded and the posterior

margin concave. Abdomen longer than the genital segment but only

a fourth as wide and 2-segmented, the proximal segment 12 times as

long as the anal with parallel sides.

The antennae and mouth parts are of the usual type for this genus,

without specific characters. The first legs are short and rather stout,

the end segment with three terminal claws diminishing in size back-

ward and three large plumose setae on the posterior margin. The

second and third legs are of the typical biramose form, but the fourth

legs are very exceptional for this genus. Although the adult female

averages 6 mm. in length these fourth legs are only 0.16 mm. long

and easily escape any but the most careful examination. When suf-

ficiently magnified, however, they are revealed as 3-segmented, the

basal segment with a seta at the anterior distal corner, the second seg-

ment diagonal with a stout spine at its outer corner, and the third seg-

ment w^ith two very uneciual terminal spines. The egg strings are

' From marceOj to shrink or shrivel.
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narrower than the abdomen and vary in length from 1.75 mm. to 5

mm.
The two segments of the abdomen are more or less fused but the

joint is plainly indicated by lateral invaginations. The anal segment

has a shallow invagination at the center of the posterior margin, the

corners on either side protruding in a rounded process. The caudal

rami are about as wide as long, are inclined toward each other and

rounded at their tips, each with four unequal setae on the tip and

outer margin. Type, 6.50 mm. long. Carapace, 1.50 mm. long, 1.35

mm. wide. Genital segment, 2 mm. long, 2.50 mm, wdde. Abdomen,
2.20 mm. long, 0.52 mm. wide. Egg strings, about 2.50 mm. long, eggs

rather thick.

Rennarks.—The greatly shriveled fourth legs are such an excep-

tional character that every one of the specimens was examined to make
sure they were all alike. None were found with larger legs but two

or three had smaller ones and these legs thus furnish the most con-

venient means of identifying the species. The shriveling is all the

more noticeable in contrast with the size of the adult and has sug-

gested the specific name. Other specific characters are the unusual

proportions of tlie body regions and the great dissimilarity in the

size of the abdominal segments.

Family PANDARIDAE

Genus ACHTHEINUS Wilson, 1908

ACHTHEINUS DENTATUS Wilson

Plate 33, Figures 196-20S

Achtheinus dentatus Wilson, 1911, p. 630, pi. 67, figs. 22-31; 1921, p. 6 (except

male described on p. 8) ,
pi. 3, figs. 20-27.

Thirty females were taken from the outside surface of a hammer-
head shark {Sphytma zygaena) caught at Estero de la Luna in the

Gulf of California. Of these females, 18 carried a male attached in

sexual union and one female had two attached males. The ventral

surfaces of the two sexes were together and the anterior margin of

the male carapace was pushed as far forward as possible under the

fourth legs of the female. A male, U.S.N.M. No. 79701, attached to

a female, has been selected as the allotype.

Male.—Carapace subovate, considerably narrowed anteriorly and
reentrant on the frontal margin, as wide as long, the posterior lobes

reaching the fourth segment. Two pairs of dorsal plates on the

thorax behind the carapace, much smaller than in the female and
confined to the lateral margins of the segments. Genital segment
quadrangular, without a dorsal plate but with a rudimentary fifth
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leg at each posterior corner. Between this leg and the side of the

abdomen a flat rounded lamina is attached on each side to the posterior

margin of the genital segment on a level with its dorsal surface. The

abdomen is triangular, 1-segmented, with the apex posterior; the

caudal rami are curved, widely separated and nearly as long as the

abdomen, each armed with four setae of about the same size.

The first antennae are 2-segmented and elongate, the segments of

equal length and armed with stout spines. The second antennae are

smaller than those of the female, the terminal claw strongly curved

and transversely wrinkled at its base but without any trace of teeth.

The mouth tube is short and pointed ; the inside mandibles are slender

and flattened, M'ith a row of 10 or 12 curved teeth along the inner

margin at the tip. The outside first maxillae are conical, each tipped

with a stout spine and having 2 small slender spines on the anterior

margin. The second maxilla has a slender and curved terminal seg-

ment one and a half times as long as the stout basal segment and bi-

partite at its tip. The maxilliped has a swollen basal segment and a

stout and slightly curved terminal claw.

The first four pairs of legs are biramose, the rami of the first three

pairs 2-segmented, of the fourth pair 1-segmented, the setae distri-

buted as in figures 205 to 208. In the first and fourth pairs the exopod

is considerably longer than the endojDod, in the second and third pairs

the rami are about equal. Total length, 3 mm. Carapace, 2 mm. long,

1.86 mm. wide.

Remarks.—^Inasmuch as every one of the present males was at-

tached to a female in sexual union, it is absolutely certain that they

are the true males of the species and as such are the first to bei

described for the genus. In two other instances, however, other males

have unfortunately been ascribed by the present author to species

of this genus. The opportunity is taken liere to make the necessary

corrections

:

1. Wilson (1912, p. 235) : Two males of a lot of two males and

three females that were obtained from the pectoral fin of a sawfish

off the Cape of Good Hope. Since these five specimens were associ-

ated upon the same host with no other parasitic copepocls present,

the author assumed that they were the two sexes of the same species

and so described them under the name Achtheinus phiguis. The

three females were correctly diagnosed and they still remain the

types of the species pwgiu's, but a comparison of the males with those

here described discloses the fact that they do not belong to the genus

Achtheinus but that they must be referred to the genus Nesippvs.

2. Wilson (1921, p. 6) : Two males of a lot of six females and

three males that were taken from the outside skin of Mustelus lunu-

latus off southern California. These were referred to the present
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species, Achtheinus dentatus, and were so described and figured. The
two males t)f this original lot were mistakenly considered immature

females and the supposedly unique male described as the male type

of A. dentatus. However, if the description and figures of those so-

called immature females be compared with the figures of the females

here described it is at once apparent that they are not females but

the true males of the species A, dentatics. The single male first

described as the type male of this species differs radically from the

males that correctly represent this species.

The males here described having now been established as true

males, it becomes necessary to replace the male generic diagnosis of

the genus Achtheinus previously given

:

Male diagnosis: Carapace elliptical, without conspicilla; posterior

lobes conical, without accessory lobes. Free thorax comparatively

wide, its two pairs of dorsal plates confined to the lateral margins;

genital segment without a dorsal plate, but with fifth leg rudiments.

Abdomen triangular, wholly visible dorsally. Second antennae

stout, blunt, and without teeth. Maxillae conical, maxilliped with

a strong terminal claw. Four pairs of biramose swimming legs,

rami of first three pairs 2-segmented, of the fourth pair 1-segmented.

Genus TEREDICOLA Wilson, 1942

TEREDICOLA TYPICA Wilson

Plate 31, Figubes 172-179

Teredicola typica Wilson, 1942, p. 60, fig. 1.

This species was described from a dozen specimens including both

sexes taken from the body cavities of Teredos in Honolulu Harbor,

Oahu, Hawaii, by Dr. C. H. Edmondson. A single male and a female

were selected to serve as types of the genus and species, U.S.N.M.

No. 79639. The original diagnosis was as follows

:

Female: First three thoracic segments more or less fused with the head and
with one another to form a cylindrical body a little more than twice as long

as wide. Fourth and fifth segments reduced to a third of the width of the

first and second segments, the fifth segment twice as long as the fourth. Geni-

tal segment about the same size as the fifth segment and snbspherical in form.

Abdomen 3-segmented, the first and third segments about the same width and
length, the second segment shorter and a trifle narrower. Caudal rami narrow
cylindrical, as long as the anal segment and widely divergent, each with two
terminal setae as long as the ramus itself.

First antennae 6-segmented, the two basal segments considerably widened,

the third segment the longest and the fifth segment the shortest, all except the

basal segment bearing setae. The second maxilla and maxilliped are each made
up of a single stout segment tipped with a strong claw, the one on the maxilla

acute and curved into a semicircle, the one on the maxilliped blunt and nearly

straight. Two pairs of biramose swimming legs, the rami 2-segmented and of

approximately the same length. Each end segment is armed with many setae
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of different lengths; each basal exopod segment has two small setae at its outer

distal corner, while the basal endopod segments are unarmed.

Total length 4.43 mm. Enlarged cjlindrical body 3.20 mm long, 1.50 mm
wide.

Male: Much smaller than the female, the body made up of ten segments, the

first three considerably widened, the remaining seven regularly tapering a little

backward. The head is fused with the first thoracic segment, which carries

a lateral plate or lamella on each side. The next three segments also carry

lateral plates diminishing in size to become mere knobs on the fourth segment.

The fifth segment, genital segment, and the four abdominal segments have con-

vex lateral margins and differ but little in length. The caudal rami are like

those of the female except that each has four terminal setae, the two outer

ones very short, the middle ones as long as the ramus.

The first antennae arise from the dorsal surface of the head close to the

anterior margin and are strongly curved backward. The mouth parts and

swimming legs are like those of the female.

Total length 2.35 mm. Width of first segment, including wings, 1 mm.

EemarJcs.—So far as known, this represents the first occurrence of

internal copepod parasites reported from the shipworm, Teredo. In

view of the large number of Teredos that have been handled in the

coui-se of many studies of these destructive mollusks, the copepod para-

site here described cannot be very common or it would have been found

before. Concerning its occurrence, Dr. Edmondson has written me
as follows

:

"The copepod was first observed during the fall of 1939, when fully

75 percent of the specimens of Teredo niiUen Dall, Bartsch, and Kehder

(1938) over 30 mm in length recovered from Honolulu Harbor w^ere

found to be parasitized. The parasite has appeared in shipworms at

three additional localities about Oahu, and also in Hilo Harbor,

Hawaii, and at Kahului, Maui.

"Six shipworms, five species of Teredo and one of BanJcia, in Ha-

waiian waters are known to serve as hosts of the parasite.

"The female clings tightly to the lining of the infrabranchial cavity

of the host by means of stout, sharp mouthparts, while the male is

likely to be unattached in the cavity and when released from the host

is capable of swimming quite freely. Because of the greatly inflated

body the female is capable of but slight movement when detached

from the shipworm."

Suborder Harpacticoida

Family PELTIDHDAE

UNICALTEUTHA,' new genus

Body broadly oval and considerably flattened, the carapace fol-

lowed by three dorsal epimeral plates turned ventrally on their

^ From unicus, singular, especially in its habitat, + Alteutha.
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lateral margins. The fifth segment with a small dorsal plate not

wide enough to reach the lateral margins and concealed in dorsal

view beneath the epimeral plate of the fourth segment. Genital

segment more or less divided transversely, the halves with a conical

process at each posterior corner. Caudal rami wider than long, the

second inner seta greatly elongated.

First antennae 9-segmented in the female, 6-segmented in the male
and geniculate, the terminal part made up of two segments. Mandib-
ular palp biramose; maxilliped chelate. First four pairs of legs

biramose, the rami 3-segmented, fifth legs uniramose, 2-seginented.

Remarks.—This genus is closely related to Alteutha but differs

enough from it in the body proportions, the dorsal epimeral plates,

the first and fifth legs, and the male antennae to be established as

a separate genus.

Genotype.—Unicalteutha ovalis^ new species.

UNICALTEUTHA OVALIS, new si[>ecies

Plate 34, Figures 209-218

Eighteen females and 4 males were obtained by Prof. W. Templeman
from the outside surface of lobsters in Placentia Bay, Newfoundland,
late in June 1939, while he was carrying on investigations for the
Fisheries Research Institute at St. John's. A female and a male
have been selected as holotype and allotype, respectively, of the new
species, U.S.N.M. No. 79695.

Female.—Body elliptical and strongly depressed and expanded
laterally as in Alteutha. Head fused with the first segment and
covered with a carapace one-fourth wider than the length on the

midline, its lateral margins turned down with acute posterior corners.

The first three segments behind the carapace are covered with short

dorsal epimeral plates, the first one as wide as the carapace, the other
two successively narrower. All three of these plates are turned
down at their lateral margins and acutely produced at their pos-

terior corners. The third of these plates is longer than either of the
others and extends backward to cover and conceal the fifth segment
in dorsal view. The fifth segment is only two-fifths as wide as the
fourth and has a dorsal plate which is transversely elliptical and does
not reach the lateral margins of the segment, but it does project
backward a little over the genital segment.

The urosome is only a fifth as long as the metasome and is

strongly flattened. The genital segment is as wide as the fifth segment
and is partially divided by lateral invaginations. The posterior cor-

ners of each half are produced conically backward and are armed with
short setae. The abdomen is 2-segmented, both segments with conical
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projections at their posterior corners. The caudal rami are wider

than long with a finger projection at each distal corner and three

setae diminishing in length outward, the inner one being nearly

twice the length of the urosome. The eggs are carried in a single

ovisac, which is considerably larger than the entire urosome.

The first antennae are 9-segmented, the second segment much longer

than any of the others, all the segments well armed with setae. The

second antennae are 3-segmented, the terminal segment longer than

either of the others, the exopod very small and indistinctly segmented.

The mandibular palp is biramose, the rami of about equal length and

heavily armed with setae. The maxilliped is tipped with a strong

chela. The first four pairs of legs are biramose, the rami 3-segmented.

In the first legs the endopod is considerably longer than the exopod

and the basal segment much longer than the two distal segments

combined. The second segment has a stout curved spine on its inner

margin and the end segment has two stout claws turned outward.

The basal segment of the exopod has a large outer seta, the second

segment has a seta at each distal corner, the outer one enlarged at

its base. The end segment has three outer, two terminal, and one

inner seta, the outer ones with enlarged bases. In the second, third,

and fourth legs the arrangement of the setae is shown in figures 215-

217. The exopods of the fourth legs reach beyond the tips of the

caudal rami and the last two segments are visible in dorsal view

behind the dorsal epimeral plates and outside the genital segment.

The fifth legs are uniramose and 2-segmented, the segments of equal

length and setose, the terminal one fringed with hairs on its outer

margin. Total length, 1.35 mm. Width of carapace, 0.825 mm.
Male.—Body relatively wider and shorter than in the female ; cara-

pace three-tenths wider than long. The dorsal epimeral platesf

diminishing in width more rapidly backward but increasing in length

so that the posterior margin of the third plate reaches behind the

center of the genital segment. The posterior corners of the carapace

and the epimeral plates are longer and more acute than in the female.

The urosome is relatively shorter and wider, the caudal rami are

considerably wider than long, with the inner terminal seta more than

twice as long as the urosome.

The first antennae are 6-segmented and geniculate, the end section

made up of two segments, the basal of four segments, of which the

second is the shortest and the third the longest. In the end section

the terminal segment is three times as long as the penultimate seg-

ment. The second antennae, mouth parts, and first four pairs of legs

are like those of the female. The fifth legs are 2-segmented but the

basal segment is one-half longer than the distal segment and is armed

with a long and stout spine at its distal inner corner. Total length,

1.20 mm. Width of carapace, 0.85 mm.
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Remarks.—A commensal harpacticl has been taken from the

branchial chamber of a land crab in Jamaica and the curious form
Balaenophilus has been found upon the baleen plates inside the mouth
of the great blue whale. This is the first harpactid to be obtained from
the outside surface of any host. The hard chitin shell of the lobster,

however, offers a serious obstacle to true parasitism. Like Balaeno-
philus it is probably to be regarded as a commensal profiting by the

well-known scavenger habits of its host.

Suborder Cylcopoida

Family ERGASILIDAE

OSTRINCOLA, new genus

Head fused with the first segment ; segments 2 to 5 of varying lengths

but diminishing regularly in width. Genital segment longer than
wide with convex lateral margins in the female and parallel margins
in the male. Abdomen 3-segmented in the female, 2-segmented in

the male ; caudal rami much elongated and cylindrical.

First antennae 8-segmented in the female, the six distal segments
much shorter than the two basal, 8-segmented also in the male but the

segments more nearly equal. Second antennae uniramose and 4-seg-

mented, the end segment a curved claw. First four pairs of legs bi-

ramose, rami 3-segmented, fifth pair uniramose. 3-segmented, the end
segment enlarged into a circular disk in the female.

Genotype.—Ostrincola gr'aeilis, new species.

OSTRINCOLA GRACILIS, new species

Plate 34, Figures 219-227

Four females and three males were taken from the mantle cavity

of the common oyster {Ostrea virghvica) at Beaufort, N. C, by H. J.

MacDonald in August 1929. One female and one male are designated

as holotype and allotype, respectively, of the new species, U.S.N.M.
No. 79697.

Female.—Head fused with the first segment into an acorn-shaped

cephalothorax as wide as long. Second segment as wide as the cephalo-

thorax, the following segments diminishing regularly in width, the

fourth segment with slightly projecting posterior corners, the third

and fifth segments longer than the second and fourth. Genital seg-

ment subcordate, a little longer than wide, and narrowed posteriorly.

Abdomen 3-segmented, the segments diminishing in length and width

posteriorly, the anal segment a third as long as the basal and half as

wide. Caudal rami cylindrical, very narrow, and four times as long

as the anal segment, each tipped with three minute setae.
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First antennae 8-segmented, the two basal segments long and cylin-

drical, the six distal segments much shorter and about as wide as long.

Second antennae 4-segmented, the first and third segments each four

times as long as the second, the end segment a stout curved claw. First

four pairs of legs biramose, rami 3-segmented and about equal in

length with the spines arranged as in figures 223-225. Fifth legs

uniramose and 3-segmented, the two basal segments short and cylin-

drical, the end segment enlarged into a vertical circular disk curved

like a reflector with the concave side toward the genital segment and

fitting over the convex surface of the latter. Eggs carried in two

ovisacs, each cylindrical and containing three or four eggs. Total

length, 1.10 mm. Width of cephalothorax, 0.25 mm.
Male.—Body similar to that of the female but a little smaller. Head

separated from the first segment, the two combined relatively longer;

second, third, fourth, and fifth segments about the same length but

diminishing in width like those of the female, the fifth segment about

half as wide as the second. Genital segment rectangular, a little longer

than wide with nearly straight sides. Abdomen 2-segmented, the anal

segment longer than the basal with a posterior median incision that

reaches beyond the center of the segment. Caudal rami cylindrical

but only one-half longer than the anal segment, each with three

terminal setae and two or three on the outer margin.

First antennae 8-segmented as in the female, but here the two basal

segments are scarcely any longer than the others. Second antennae,

mouth parts, and first four pairs of legs like those of the female. Fifth

legs 3-segmented and uniramose but the end segment is not enlarged

as in the female. Total leng-th, 0.80 nnn. Width of head, 0.20mm.

ReTnarks.—This genus is closely related to Ramsay Wright's genus

Myicola (1885, p. 120) from the common clam. It differs, however, in

the actual and relative size of the two sexes, the details of the body

regions, the two pairs of antennae, and the first and fifth legs. There

is as much difference between these parasites of the clam and the

oyster as there is between the hosts on which they live.

Family CLAUSIDIIDAE

FARMULODES/ new genus

Body suborbicular and stronglj^ flattened ; head fused with the first

segment and covered with a semicircular carapace, second segment

free; segments 3 to 5 fused and covered with another carapace smaller

than the first and extending back over the genital segment and ab-

domen, the latter 2-segmented. First antennae 18-segmented, with

many setae ; second antennae uniramose and uncinate. Mouth a long

and narrow sucking tube; first maxillae linear and tripartite at the

» From parmula, a little round shield.
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tip; second maxillae and maxillipeds uncinate. First four pairs of

legs biramose, rami 3-segmented, fifth pair uniramose and 1-segmented.

Genotype.—Pannulodes verrucosa, new species.

PARMULODES VERRUCOSA, new species

Plate 30, Figtjkes 150-160

A single female, the type of the genus and species, U.S.N.M. No.

79000, was obtained from a coral tidal flat at Matecumbe, Fla., in

July 1925.

Female.—The anterior carapace and the posterior dorsal plate

are evenly rounded, with uniform elliptical outlhie, broken only by

the interval of the second segment. The outer rim is slightly thick-

ened and punctured with a row of skin glands extending around the

entire margin and similar to those in the larvae of the genus Argulus.

They are farther apart and slightly smaller in the posterior plate

than in the carapace. When enlarged they exhibit definite structure

as seen in figure 151 but their function is very problematical. Tlie

second segment is covered with a narrow ribbonlike plate whose ends

are turned down ventrally and when lifted up to a level with the

carapace do not quite reach the margin of the latter. The posterior

corners of the carapace are prolonged slightly backward, the anterior

corners of the plate slightly forward, and they almost meet in the

center of the space between the two. The fifth segment is widened

a little at its posterior margin through the bases of the fifth legs,

and the genital segment is widened across its anterior margin through

the openings of the oviducts. The abdomen is made up of two short

segments of about the same length, each wider than long. The caudal

rami are about the same width and length, inclined a little outward,

each tipped with three setae.

The first antennae are attached some distance behind the anterior

margin. Each is made up of 18 segments, the basal segment very

long and stout, the remaining segments short, of varying lengths, and

diminishing gradually in width distally. The terminal segment just

reaches the margin of the carapace, and every segment carries one or

more setae, the proximal ones much longer than the distal. The basal

segment of the second antenna is stout and longer than the other two

segments combined, with a short spine at its inner distal corner. The

second segment is uniform in width and unarmed, the third segment

is one-fourth as long as the second, with a tiny spine on its outer

margin. The terminal claw is twice as long as the third segment,

nearly straight and abruptly narrowed at its tip.

The mouth tube is strongly swollen at its base, then narrowed into

a long slender tube extending backward between the bases of the legs.

558871—44 2
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The first maxilla is a long slender rod divided into three very slender

prongs at its tip. The second maxilla has a stout basal segment and

a long, stout, somewhat twisted claw. The basal segment of the

maxilliped is rather slender and the terminal claw is nearly straight.

The first four pairs of legs are biramose and the rami are 3-segmented

;

the arrangement of the spines and setae on the first and third legs

is shown in figures 159 and 160. The fifth legs are uniramose and 1-

segmented with two terminal setae and one on the outer margin near

the tip, and a fringe of short hairs proximal to this outer seta. Total

length, 1.15 mm. Greatest width, 0.65 mm.
Remarl's.—This genus resembles Clausidhim in its general make-up

and undoubtedly belongs to the same family, but it differs in so many

particulars from the other members of the family that it must be

placed in a genus by itself.

PESTIFER," new genus

Head and first four thoracic segments more or less fused to form a

cylindrical body ; fifth segment free, much narrower than the fourth

segment but wider than long. Genital segment subspherical, wider

than long; abdomen small, 1-segmented ; caudal rami jointed.

First antennae slender, 7-segmented, segments very unequal in

length; second antennae and maxilliped prehensile. Four pairs of

biramose legs, rami 2-segmented, the endopods much shorter than the

exopods. Egg strings cylindrical, eggs minute and very numerous.

Genotype.—Pestifer agilis, new species.

PESTIFER AGILIS, new species

Plate 31, Figitees 1G5-171

Two females with ovisacs were obtained from the skin of an annelid

dredged from a depth of 380 fathoms, July 18, 1932, near the Tortugas

Islands in the Gulf of Mexico. One has been selected as the holotype,

U.S.N.M. No. 79641.

Female.—Description the same as for the genus. Cylindrical body

three times as long as wide, narrowed anteriorly, broadly rounded

posteriorly. Fifth segment four times as wide as long and about the

same width as the genital segment, which is one-third wider than

long. The abdomen is minute and is made up of a single segment

twice as wide as long with a deep posterior sinus. Caudal rami

cylindrical and longer than the abdomen, each tipped with a single-

jointed seta. The egg strings are cylindrical and two-thirds as long

as the entire body ; the eggs are minute and very numerous, 2,500 to

3,000 in each ovisac. The first antennae are slender and 7-segraented,

* Peatifcr, bringing vexation.
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the third segment longer than the 3 following segments combined, the

only setae terminal on the end segment. The maxilliped is 4-seg-

mented, the end segment transformed into a stout claw sharply bent
at the center. The four pairs of legs are biramose, the rami 2-seg-

mented, the exopods longer than the endopods, the basipod segments
completely fused.

Remarks.—This is another new genus infesting annelids at con-
siderable depths and it evidently belongs to the family Clausidiidae.

Its most striking characteristics are the very large maxillipeds, the
rami of the swimming legs, and the jointed caudal rami. Total length,

6.24 mm. Ovisacs, 4.16 mm.

Family ASTEROCHERIDAE

Genus ASTEROCHERES Boeck, 1859

ASTEROCHERES LILLJEBORGII Boeck

Plate 30, Figures 161, 162

Asterocheres Ullje'borgii Boeck, 1859, p. 176 [6].

This species has been noted by many European authors but this is

the first record from American coasts. A single female, U.S.N.M.
No. 78909, was obtained from the outside surface of a north Pacific

starfish {Henricia leviuscula) on the coast of Amlia, one of the
Aleutian Islands.

Suborder Lernaeopodoida

Family LERNAEOPODIDAE

Genus BRACHIELLA Cuvier, 1830

BRACHIELLA SQUALI, new species

Plate 31, Figuees 163, 164

One of the two females taken from the spiracles of a shark {Squalus
mitsukurii) by A. Jacot at Tsinan, China, has been selected as the
holotype, U.S.N.M. No. 60565.

Fertiale.—Cephalothorax nearly as large as the body and turned
backward in line with the second maxillae, the two forming an angle
of about 60° with the body axis. Body pear-shaped, narrowed an-
teriorly where it joins the cephalothorax, broadly rounded and some-
what depressed posteriorly. On a level with the dorsal surface at
the posterior end of the body is a flattened slightly bipartite genital
process. On each side of this process there issues from the dorsal
surface of the body somewhat in front of the posterior margin a short
conical process, largest at the base and tapering almost to a point
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distally. Each of these processes is about one-third the length and

one-fifth the width of the body.

The first antennae are 3-segmented, the basal segment but little

swollen ; the second pair are biramose, the exopod 2-segmented. The

second maxilhie are separate to their very tips, which are slightly

enlarged and fused; bulla broken off. The maxillipeds are large

and much swollen at their base, with a short, stout, and strongly curved

claw, which does not reach the level of the mouth tube. Egg strings

one-third the diameter of the body and not quite equaling its length

;

eggs rather large and not very numerous. Total length of body,

4 mm. Greatest diameter, 2 mm. Combined length of cephalothorax

and second maxillae, 6 mm. Length of ovisacs, 3.75 mm.

Remarks.—This species can be recognized by the absence of ventral

processes and the presence of short dorsal processes above the egg

strings. The only other species with dorsal processes alone is Bra-

chiella lophii Milne Edwards (1840, p. 514. pi. 41, fig. 4), in which

they are pear-shaped instead of conical in form.

LERNAEOSOLEA; new genus

Body cylindrical, bent into the shape of a horseshoe, the "heels"

•smoothly rounded, the "toe" passing into a narrow neck curved up-

ward and backward and ending in the head. Ovisacs emerging

from the sinus behind the base of the neck and extending backward

parallel with the sides of the horseshoe. No caudal rami. Two pairs

of antennae but no trace of mouth parts or swimming legs.

Genotype.—Lernaeosolea lycodis, new species.

LERNAEOSOLEA LYCODIS, new species

Plate 32, Figures 190, 191

A single female, the holotype, U.S.N.M. No. 60501, was obtained

from the flesh of a short brovv^n wolf-fish {AnarJiichas lupus) at

Albatross Station 2208 off the coast of New Jersey.

Female.—Description the same as that of the genus. The head

is enlarged a little at the top and produced into a median dorsal and

two lateral horns on either side. The dorsal horn and the lateral

horn nearest on either side are globular knobs; the other two horns

are somewhat elongated but end in round knobs and all the horns lie

in the same plane at right angles to the axis of the head. The neck is

twisted to the right through an angle of 60°, so that its dorsal and

ventral surfacejs are turned lateralh". The ovisacs are narrowly

cylindrical, parallel with the sides of the body horseshoe, and reach-

ing a little beyond the tips of the latter.

^ Dr. Wilson did not specify the family for this genus and it is placed hfere tentatively.

—

Editor.
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On the front of the head can be seen a pair of rudimentary first

antennae apparently 1-segniented and a pair of second antennae in

the form of stout claws evidently used as accessory attachment

organs, but there are no traces of mouth parts or SAvimming legs.

Total length from toe to heel of the body horseshoe, 13 mm. Diam-

eter of the sides of the horseshoe, 4 mm. Length of ovisacs, 8.4 mm.
Distance of lateral horns from tip to tip, 6.5 mm.

Remarks.—Tha form and body proportions as given above are

sufficient to distinguish this unique copepod from all others.

Family EUDACTYLINIDAE

Genus KR0YERINA Wilson, 1932

KR0YERINA ELONGATA Wilson

Pl-\te 32, Figures 180-185

Kr0yerina elongata Wilson, 1932, p. 459, pi. 31, figs. 1-p.

This species was established upon female specimens only from

the gills of great blue sharks {^''Galeus glaucus''') at Marthas Vine-

yard, Mass. The present material consists of 50-odd specimens of

both sexes, taken from the gills of a tiger shark {Galcocerdo tigri-

nits), caught at Woods Hole. These are the first males obtained.

One has been designated the allotype, U.S.N.M. No. 79613.

Male.—Body elongate and narrow, head fused with the first seg-

ment and covered with a triangular carapace one-fifth wider than

long. Segments 2 to 4 the same length but diminishing in width ; the

fused fifth and genital segments one-third longer than the three pre-

ceding segments combined and the same width as the fourth segment.

Abdomen 3-segmented, the segments diminishing in length and width

distally, but the anal segment is still three-fifths as long as the basal

segment. The latter has an enlarged ring or collar around its proxi-

mal end which looks like an extra segment, but it is not separated.

Caudal rami narrow and rodlike, as long as the anal segment, parallel

with each other, each tipped with three setae.

First antennae 7-segmented, every segment bearing setae ; the second

antennae stout and chelate. Second maxillae shorter and stouter than

in the female; maxillipeds with a curved terminal claw. The four

pairs of swimming legs are biramose, the rami 3-segmented as in the

female. Total length, 5-6 mm. Fifth and genital segments, 1.30 mm.
long.

Remarhs.—This male closely resembles that of K. na^'<uta (Wilson,

1932, p. 457), with these differences : It is more than twice as large, the

fused fifth and genital segment is relatively longer, the first abdominal
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segment has an enlarged base, and the caudal rami are longer and

parallel instead of divergent.

Family SPHYRIIDAE

PAEONODES, new genus

Bodj' separable into cephalothorax, neck, trunk, genital segment, and

abdomen. Cephalothorax enlarged into a transverse ellipsoid as in

Paeon; neck made up of the second thoracic segment and nearly

straight; trunk cylindrical and made up of the third and fourth

thoracic segments; genital segment distinctly separated and without

posterior processes; abdomen also distinct and as long as the genital

segment, with well-defined caudal rami.

Two pairs of segmented antennae, the usual mouth parts, and four

pairs of biraniose swimming legs, the rami 1-segmented.

Remarks.—^Wlien first viewed this genus seems to resemble Paeon

closely but even a cursory examination reveals that the two genera are

widely separated. The presence in Paeonodes of normal antennae,

mouth parts, and swimming legs instead of nondescript processes, the

distinct separation of genital segment and abdomen, and the absence

of posterior processes all combine to furnish a decisive separation of

the genera.

Genotype.—Paeonodes exiguus, new species.

PAEONODES EXIGUUS, new species

Plate 32, Figltres 187-189

A single female with ovisacs and an attached male was taken from

near the eye of an unidentified fish in May 1911, locality not given.

These two specimens, U.S.N.M. No. 79642, are holotype female and

allotype male of the new species, respectively.

Female.—Head fused with the first thoracic segment and enlarged

into a transverse ellipsoid twice as wide as long. The second segment

constitutes a neck as long as the third and fourth segments combined

and about the same diameter throughout. The body is made up of the

fused third and fourth segments, the former three times as long as the

latter, judged by the position of the swimming legs. The diameter

increases backward until it becomes twice as wide at the posterior end.

Tlie genital segment is spherical and half as wide as the posterior end

of the body, with the ovisacs attached to the center on either side.

The abdomen is only half as wide as the genital segment, but it is

nearly as long and 1-segmented. The caudal rami are about as wide

as long and each is tipped with a single seta. The ovisacs are cylin-

drical, half as long and a third as wide as the body, and the eggs are

minute and numerous.
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The first antennae are small and 3-seginented, each segment armed
with tiny setae; the second antennae are prehensile and dispropor-

tionally large, each tipped with a strong curved claw having an
accessory spine on its inner margin near the base. Mouth parts small

but of normal shape and not at all like the nondescript processes in

Paeon. There are four pairs of biramose legs spaced as in figure 187,

the first pair just behind the head and the last pair just in front of

the posterior end of the body, the spaces between pairs in the propor-
tions 5:4: 1.50. The rami are 1-segmented, and the exopods and
endopods are about the same length. Total length, 3.15 mm. Width
of head, 1 mm.
Male.—A pygmy male was fastened so securely to the ventral sur-

face of the third thoracic segment of the female that the two could
not be separated without very serious mutilation. Consequently it was
deemed wise to leave them intact and to be satisfied for the present with
the knowledge that the male is a pygmy attached to the female, as in

other genera of the Sphyriidae.

Suborder Arguloida

Family ARGULIDAE

Genus ARGULUS Muller, 1875

During the preparation of this paper an article on the genus Argulus
by O. Lloyd Meehean (1940) was published. This article added many
valuable data to our knowledge of the Argulidae, especially with
reference to the respiratory areas and the supporting rods of the suck-

ing cups. Upon these two features, combined with the accessory sex

characters of the legs of the male, Meehean established a key to the
species of the genus. Such a key has been greatly needed for a long
time, and if this one be supplemented with the structural characters
of the various appendages its usefulness will be increased. I have
therefore incorporated these characters in Meehean's key, which I have
added as a supplement to this paper (p. 576). As it stands in
Meehean's paper, however, too much specific value has been placed
upon the areas and rods and not enough upon other structural char-

acters, with the result that formerly accepted species of ArguJus have
been reduced to synonyms. A discussion of the validity of these

species makes up the remainder of the present paper. Such a dis-

cussion is quite appropriate, since this paper is so largely concerned
with species belonging to the genus Argulus.

The removal by synonymy of as large a number of species of
Argulm as advocated by Meehean constitutes a serious encroachment
upon the genus. Consequently the mere statement that one species

is the synonym of another is not sufficient. Actual proof must be
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offered by a careful comparison of the structural details of the two

species. Such proof is here offered in the comparison of species

claimed as synonyms by Meehean, but it results in proving their

validity rather than their synonymy.

In all Meehean keyed out 26 species. Of these one needed a new

name, A. diversus being given to Meehean's A. inaculosus; other

material was wrongly identified as A. salminei Kr0yer, which con-

sisted in part of A. nattereri and A. paidensis both of Wilson. In-

cluding the latter, the present author reestablishes the validity of

eight species that Meehean put into synonymy. This gives us 37^

species of Argidus for which a diagnostic key is given on p. 576.

ARGULUS INDICUS Weber

Plate 22, Figures 34-39, 48

Argulus indicus Weber, 1892, p. 544, fig. 1.—Kampen, 1909, p. 447, figs. 5, 6.

This Sf)ecies was first established upon female specimens from the

coast of Java by Max Weber and afterward by P. N. Kampen. Both

descriptions were very meager, with one figure by Weber and two

by Kampen. A single female was obtained by Dr. H. M. Smith from

the skin of a fighting fish (Betta) at Bangkok, Thailand, and sent to

the present author, by whom it was more fully described (Wilson,

1927). Dr. Smith later obtained 10 females and 11 males from the

skin and fins of Trichopodus fectoralis at Bangkok. As these are

the first males to be collected they are fully described and figured and

a single specimen of each sex is U.S.N.M. No. 78896, the male being

the allotype.

Male.—Carapace ovate, considerably narrowed anteriorly, with

broad lateral lobes, which fall slightly short of the abdomen, just

reaching it or slightly overlapping it, no two specimens agreeing

exactly in relative length. Cephalic area broadly triangular, dis-

tinctly separated from the rest of the carapace and projecting a little

anteriorly. The two median ribs are curved and bifurcate at their

anterior ends like those of the female, and the ribs in the lateral lobes

also are arranged similarly. The respiratory areas are divided into a

very large posterior portion and a comparatively minute anterior por-

tion. Again this is like the arrangement in the female except that

here in the male the large posterior portion is considerably curved in-

ward and its anterior end is more or less truncated instead of evenly

rounded. The compound eyes are relatively larger than those of the

8 Two species overlooked by Meehean, and not included in Wilson's key. are .4. cubentis

Wilson and .4. rhamdiae Wilson. A. cubensis was taken by Dr. L. Howell Rivero from the

gills of a fresh-water cichlid in Cuba (Wilson, 10.S6a). A. rhamdiae was taken by Dr. A. S.

Pearse (Wilson, 1936b) from the skin of a species of Rhamdia caught in one of the cenotes

of Yucatan.

—

Editor.
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female and are similarly removed some distance from the anterior

margin and are widely separated. The abdomen is acorn-shaped,

contracted into a short neck where it joins the thorax and then abruptly

widens until the width equals the length. The posterior sinus is one-

fourth of the length and the caudal rami are subterminal. The paired

testes are elongate-elliptical and do not quite reach the base of the

posterior sinus. Their anterior ends are tapered into the ducts lead-

ing to the vesicle and the posterior ends are bluntly rounded.

The first and second antennae are almost exactly like those of the

female; the claw on the second segment of the first antenna is near

the posterior margin. On the ventral surface of the proximal seg-

ment of the second antenna close to its base are two unequal spines.

The supporting ribs in the margin of the sucking disks are shown in

figure 36 ; they are well separated and each is made up of three rather

indistinct segments, the terminal one enlarged at its proximal end.

The teeth of the marginal fringe are much wider at the base than in

the female. The maxilliped (fig. 48) is considerably stouter than

that of the female, especially in the three terminal segments, but the

terminal claw is no larger. The first two pairs of legs have flagella,

the third leg is shown in figure 38 ; the proximal basipod segment has

a short and acute spine at its posterior distal corner and the distal

basipod segment has a large sac opening on its posterior margin. The
rim of the opening is thickened and produced into two finger proc-

esses on the ventral side near the basipod. In the fourth leg (fig. 39)

the lobe on the basal segment is larger than the entire basipod and

in dorsal view projects beyond the lateral margin of the abdomen and

is densely fringed with hairs. The second segment has a pointed

process at its anterior distal corner, which curves forward and outward

and has an acuminate tip. Total length, 7.50 mm.
Remarks.—The exceptionallj^ large posterior lobe on the proximal

segment of the fourth basipod is the most prominent characteristic of

this male. Coupled with the brown spots distributed over the entire

dorsal surface of the body it will furnish a ready means of identifica-

tion. The large number of specimens obtained from Trichopodus

pectoralis suggests that it is the real host of this copepod.

ARGULUS INTECTUS, new species

Plate 22, Figures 40-47

One female and one of the three males of this new species, obtained

from the outside surface of a scup (Stenotomus chrysops) at Woods
Hole, Mass., are the holotype and allotype of the new species, U.S.N.M.
No. 78891.

Female.—Carapace elliptical, one-tenth longer than wide and
broadly rounded both anteriorly and posteriorly. Posterior lobes
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reaching only the middle of the second thoracic segment, leaving all

the rest of the thorax uncovered, whence the specific name. The

cephalic area is ovate and 70 percent of the carapace length ; the com-

pound eyes are proportionally large, well separated and removed from

the anterior margin. The respiratory areas are peculiar; the smaller

one is circular in outline and lies inside the larger one near the anterior

end of the latter. This anterior end is narrowed outside the smaller

area and abruptly widened behind it and curved backward and in-

ward, the posterior end enlarged somewhat. The second and third

thoracic segments are the same width but the third is slightly the

longer. The fourth segment is both shorter and narrower and ite

lateral margins are strongly convex. The abdomen is elliptical, one-

half longer than wide and about one-fifth the total length. The

posterior sinus is a third of tlie abdomen length and the caudal rami

are lateral, each upon a shoulder of the lateral margin of the sinus at

its center. The seminal receptacles are circular, close together and

close to the anterior margin of the abdomen. They are partially ob-

scured in dorsal view but are plainly visible on the ventral surface.

In the first antennae the spine on the anterior margin is stout

and curved inward while the lateral spine is long and slender and

bent into a half circle. The curve of this spine extends considerably

beyond the tip of the flagellum, which is 2-segmented and tipped

with three small setae. The second antennae are 4-segmented, the

posterior spine on the basal segment slender and acuminate. The

supporting rods in the margin of the sucking disks are close together

and 6-segmented. The basal segment is cylindrical and as long as

the other five combined, which are beadlike, tapered distally, and

tipped with a tiny spine. The pad on the basal segment of the

maxilliped carries three slender acuminate spines and the end seg-

ment is armed with three small claws. The swimming legs reach

beyond the lateral margins of the carapace, the first two pairs bearing

flagella. The proximal segment of the fourth basipod has a posterior

process without a heel, but with an acuminate toe which projects

well beyond the lateral margin of the abdomen. Total length, 2.30

to 2.55 mm. Carapace, 1.70 mm. long, 1.50 mm. wide.

Male.—Similar to the female but a little larger, the carapace ellip-

tical and broadly rounded both anteriorly and posteriorly, one-fourth

longer than wide, and reaching the posterior margin of the second

segment. The cephalic area is as long as in the female, the pos-

terior sinus equally broad and shallow. The second and third tho-

racic segments are about the same length with nearly straight sides,

the fourth segment is narrower and shorter with convex sides. The

abdomen is one-half longer than wide, its lateral margins more convex

than in the female. The testes are elongate-elliptical and reach

nearly to the base of the posterior sinus, which is one-fourth the
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abdomen length. The caudal rami are lateral upon shoulders of

the sides of the sinus as in the female. Here that portion of the

sinus anterior to the caudal rami is closed so that the rami appear

to be basal, but even the pressure of a cover glass is sufficient to open

the sinus and show that the rami are really lateral.

The antennae and maxillipeds are like those of the female except

that the spines on the basal plate of the latter are short and stout

and not very pointed. The swimming legs are simple and without

accessory sex characters ; the boot on the fourth basipod has no heel

but the toe is longer and more pointed than in the female and nearly

the whole boot is visible in dorsal view. Total length, 2.6 to 2.8 mm.
Remurks.—This is the next to smallest species thus far described

and its diminutive size, together with the relative shortness of the

carapace, the shoulders on the sides of the posterior sinus of the

abdomen, and the peculiar shape of the respiratory areas are its

distinguishing characters.

ARGULUS LONGICAUDATUS, new species

Plate 23, Figuees 49-56

One female and one of two males taken from the outside surface

of a crappie {Pomoxis amndaris) caught in Lake Dallas, Tex., have

been designated holotype and allotype of the new species, U.S.N.M.

No. 78892.

Female.—Carapace elliptical, one-fourth longer than wide, narrowed

a little anteriorly but still broadly and evenly rounded, with the pos-

terior lobes just reaching the anterior third of the third thoracic seg-

ment. The compound eyes are small, far forward, and vrell separated

;

the cephalic area is a little more than half the carapace length. The
respiratory areas are very indistinct; they consist of a large posterior

curved area and a minute, circular anterior area, the two areas well

separated. The second, third, and fourth thoracic segments diminish

in width and length backward. The abdomen is obovate, nearly as

long as the four thoracic segments combined and a little less than

twice as long as wide. The posterior sinus is three-quarters of the

entire length and the lobes taper rapidly distally and end in sharp

tips. The seminal receptacles are small, circular, and close to the

anterior margin ; tl^e caudal rami are basal. Through its basal por-

tion in front of the posterior sinus the abdomen is one-third wider

than the thorax and its anterior corners are broadly rounded.

The first and second antennae are slender and of about equal length

;

in the first pair the basal segment has a blunt spine at its inner

corner, the second segment has a small straight spine on its anterior

margin, and the curve of the lateral claw reaches the center of the
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last segment of the flagelliim. There is also a large spine on the

posterior margin of this second segment and the flagellum is 3-seg-

mented. The second antenna is 4-segmented, with a stout spine on

the basal segment and two slender spines at "the tip of the third seg-

ment. The sucking disks are of medium size and far forward; the

supporting rods in their margins are 7- or 8-segmented (fig. 51).

The basal segment is narrower and longer than any of the others,

which gradually diminish in length and width distally, the terminal

ones being flattened disks. The maxilliped is slender and its basal

plate is armed with three slender, curved spines. The first three pairs

of legs are of the usual pattern and there are no flagella on any of

them. On the fourth legs instead of the usual boot-shaped appendage

a flattened lamina extends backward from the basal segment. Its

posterior margin is divided by a shallow sinus into two rounded lobes

covered with stiff hairs. The second basipod segment has a row of

four slender acuminate spines on its ventral surface along the posterior

margin. Total length, 7 mm. Carapace, 4 mm. long-, 3.25 mm. wide.

Abdomen, 2.25 mm. long.

Male.—Carapace elliptical, one-third longer than wide, the pos-

terior lobes not reaching the center of the second thoracic segment.

Cephalic area 65 percent of the carapace length, the compound eyes

larger and not so far forward as those of the female. The respiratory

areas are like those described for the female and are a little more

distinctly visible. The four thoracic segments are about the same

length and width but the fourth segment is narrowed posteriorly

to join the abdomen. The latter is longer than the four thoracic seg-

ments combined and one-half wider. The posterior sinus does not

quite reach the center and is broadly triangular ; the caudal rami are

basal and only just visible dorsally. The testes are exceptionally large

and fill nearl}?^ the entire space in the abdomen. Each is elongate-

ovate, considerably narrowed posteriorly, and extends back into the

posterior lobe to the center of the sinus.

The antennae and maxillipeds are like those of the female except

that the latter are stouter and the ventral surface of the last three

segments is covered with short spines. The swimming legs are long

and slender and none of them exhibit any accessory sex details except

the fourth pair (fig. 56) . Here the second basipod segment is abruptly

reduced in diameter on its anterior margin near the center of the seg-

ment. Attached to the reduced portion close to the notch is a spheri-

cal knob, which stands out prominently and serves as an excellent

character for identification of the species. Total length, 3.98 mm.
Carapace, 1.98 nmi. long, 1.50 mm. wide.

Remarks.—This species is readily recognizable by the shape and

length of the abdomen in both sexes and by the knob on the anterior
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margin of the fourth basipod in the male. When this copepod is alive

it must be highly colored, as even in the preservative the thorax re-

tains a deep orange hue and the carapace and abdomen have a bluish

tinge, probably a bright blue in the living copepod.

ARGULUS LUNATUS, new species

PiATE 23, FiGUBES 57-63 ; Plate 24, Figures 64-66

Eight females and four males were obtained from the outside sur-

face of goldfish {Carassius auratus) at Norfolk, Va. One female and
a male have been designated the holotype and allotype, U.S.N.M. No.
78893.

Female.—Carapace broadly elliptical, somewhat narrowed ante-

riorly, with wide posterior lobes that reach the anterior margin of the

abdomen. Posterior sinus broad and flaring, one-third the carapace

length and squarely truncated at its base. Cephalic area 58 percent

of the carapace length ; eyes large and far forward but well separated.

Eespiratory areas elongate-elliptical, the anterior one much smaller

than the posterior and the two in contact along a transverse line. The
four thoracic segments are all the same width and the first three are

the same length, while the fourth is shorter but is not narrowed poste-

riorly. The abdomen is obovate, longer than wide with broadly
rounded anterior corners and narrow posterior lobes bluntly rounded
at their tips. The sinus does not reach the center of the abdomen, and
the caudal rami are lateral, each mounted on a shoulder near the base

of the sinus. The seminal receptacles are circular, of medium size,

and widely separated close to the anterior corners.

The first antennae are narrow and elongate, the two proximal
segments fused, with no spine at their base or on the posterior margin,
but with a short and stout spine on the anterior margin. The lateral

claw is curv^ed into a half circle and reaches the tip of the flagellum.

The second antennae are 5-seg-mented, the two basal segments enlarged,
the end segment lanceolate. The supporting rods of the sucking
disks are made up of seven or eight elliptical segments gradually
diminishing in size distally and tipped with a twisted rod. The basal
segment of the maxilliped is stout and longer than the three distal

segments combined, the basal plate is wide and the three spines are
short, stout, and blunt. The raised area is covered with coarse spines
and smaller spines are scattered over the entire ventral surface of
the appendage. The first two pairs of legs have flagella and the two
basipod segments of all four pairs are more or less completely fused.
In the fourth legs the part corresponding to the proximal basipod
segment is prolonged backward into a flap, which is broadly rounded
at its tip and fringed with hairs but bears no resemblance to a boot,
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having neither heel nor toe. Total length, 5 mm. Carapace, 3 mm.
long, 2.95 mm. wide.

Male.—Carapace orbicular, not narrowed anteriorl}', a little wider

than long and reaching only the fourth segment. Cephalic area 58

percent of the carapace length, the eyes larger than in the female and

farther forward. The respiratory areas are similar but the dividing

space between them is diagonal rather than horizontal. The four

thoracic segments are the same width and the first three are the same

leng-th, but the fourth is only half as long as tJie others and its posterior

margin is a half circle. The abdomen is elliptical, one fifth longer

than wide, with no anterior corners. The testes are 80 percent of the

abdomen's length and distinctly lunate, whence the specific name.

The posterior sinus is one-third of the length of the abdomen, the

tips of the posterior lobes rounded. The caudal rami are lateral,

attached to shoulders on the sides of the sinus near its base.

The antennae are similar to those of the female while the spines on

the basal plate of the maxilliped are longer, curved and acuminate

(fig. 65). The proximal segment of the basipod of the second leg

has two long finger processes on its posterior margin (fig. 63). The

same segment in the third leg is swollen posteriorly but otherwise

unmodified. In tlie fourth leg the proximal basipod segment has a

posterior lamina very much shorter than in the female, and the distal

segment has an acute process at its anterior outer corner. Total

length, 4 mm. Carapace, 3 mm, long, 3.02 mm. wide.

Remarks.—After this species had been described and the figures

drawn the specimens suffered a severe drying, but the specific char-

acters still remain visible. From A. japonicm., which it most resem-

bles, this species may be distinguished in the female by the shape of the

fourth segment and the abdomen and by the structural details of the

antennae, the maxillipeds, the respiratory areas, and the ribs of the

sucking disks. In the male the most striking difference is to be found

in the distinctly lunat'e form of the testes, curved toward each other

with acute ends.

ARGULUS JAPONICUS Thiele

Plate 24, Figtjbes 67-73

Argulus japonicus Thiele, 1900, p. 48 ; 1904, p. 39, pi. 8, figs. 94-98.

This is properly an Asiatic species that has been imported into the

United States along with the influx of goldfish, which have risen

rapidly to popularity in recent years. As goldfish have been dis-

tributed to aquaria and artificial ponds these parasites have spread

with them and have become very common.

Thiele (1900) founded his new species upon female specimens taken

from goldfish at Tokyo, Japan. Later (1904) he obtained supple-
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mentary specimens, including both sexes, from goldfish at Yokohama
and gave a more detailed description. More recently specimens, also

including both sexes, were taken from goldfish at Tokyo and sent to

the National Museum. They differ from Thiele's in a few details. For
this reason, and more especially to afford a ready means of comparison
between this species and A. hmatus, the Tokyo specimens are here
described and figured.

Fern-ale.—Carapace circular, as wide as long and reaching just be-

3^ond the anterior margin of the fourth thoracic segment, the rami of
the first three pairs of legs and nearly all of the fourth pair being
visible dorsally. Compound eyes of medium size, far forward and
well separated; median eye farther back and very small. Anterior
ends of the median ribs distinctly forked, the cephalic area much
longer than wide. Second and third thoracic segments much wider
than long, fourth segment narrower, with a constriction at the center
of each lateral margin. Abdomen elliptical, one-half longer than wide
and contracted into a short neck where it joins the thorax. Posterior
sinus narrow and V-shaped, less than a quarter of the abdomen length,

the caudal rami basal, the posterior lobes short and broadly rounded.
Basal portion of the first antenna short with a curved and bluntly

rounded spine on its inner margin. Second segment with a stout,

acute spine on the anterior margin, a curved acute spine on the ventral
surface near the posterior margin and a slender lateral claw curved
into a half circle. Second antenna 6-jointed, the basal joint enlarged
and armed with a long blunt spine at its inner end. The five terminal
segm.ents are each about the same length and extend well beyond the
tip of the first antennae. The maxilliped is fairly stout, its basal plate
with a raised knob covered with spines on its ventral surface and three
long acuminate posterior spines. There are no flagella on the swim-
ming legs and the basal segment of the fourth leg has a small semi-
circular flap on its posterior margin. Each supporting rib in the
margins of the sucking disks is made up of nine small segments like a
row of beads, all about the same size, and the fringe on the margin is

a row of flattened spatulate laminae with bluntly rounded tips. Total
length, 6 mm. Carapace, 4 mm. long.

Male.—Considerably smaller than the female, the carapace just

reaching the abdomen and leaving less of the legs visible in dorsal
view. Abdomen more regularly elliptical in outline and the posterior
sinus a little deeper. The testes are elongate-ovate and tapered back-
ward and extend into the posterior lobes.

The antennae and mouth parts are similar to those of the female ; in
the second legs the proximal segment has two large knobs covered
with small spines projecting from the posterior margin. In the third
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legs the second segment has a large seminal receptacle on the dorsal

siu-face. Both segments of the basipod of the fourth legs have curved

projections on the posterior margin and in addition there is an acute

peg at the distal anterior corner of the second segment. As here

presented (fig. 73) it reaches considerably beyond the distal end of

the segment but can evidently be drawn back by muscles connected

with it into the position represented in Thiele's figure (1904, pi. 8,

fig. 97). Total length, 3.5 mm.
Remarks.—X careful comparison of the details in the figures of A.

japonicm and of A. lunatus will give evidence that they belong to

separate species. There is considerable superficial resemblance but

not a single characteristic can be found showing exact correspondence.

ARGULUS LATUS S. I. Smith

Plate 27, Figures 108-115

Argulus latus S. I. Smith, in Verrill and Smitb, 1873, p. 574.

Argulus funduli Meehean, 1940, p. 4<J8 (part).

Smith's type specimens were all females and that is the only sex

thus far described. Two males, accompanied by two females, caught

swimming freely in the plankton of one of the brackish-water ponds on

Chappaquiddick Island off the northern end of Marthas Vineyard,

are the first to be discovered and since the previous descriptions of

the female have been rather limited a full description of both sexes

is here presented. They are U.S.N.M. No. 60452.

Female.—Carii])&ce orbicular, 14 percent wider than long, the an-

terolateral sinus very shallow, the posterior sinus fully as wide as

deep, the posterior lobes broadly rounded and not reaching the center

of the third thoracic segment. Fourth segment only two-thirds as

wide as the third segment and reduced another third where it joins

the abdomen. The latter is obcordate, one-half longer than wide and

considerably narrowed posteriorly. The posterior sinus is a little

more than one-third the entire length with nearly parallel sides. The

caudal rami are subbasal, close to the bottom of the sinus and usually

appearing basal owing to the closure of the sinus behind them. The

seminal receptacles are proportionally large and elliptical.

The first antennae have neither a claw nor a knob on the anterior

margin of the second segment. The lateral claw is small and weak

and its curve reaches only the center of the basal segment of the

flagellum. The latter is stout, 3-segmented and the terminal seg-

ment is not forked. The second antennae are 4-segmented, the first

segment longer than the second and third combined, with a blunt

spine on the posterior margin at the base. The compound eyes are

far forward and just behind the second antennae; they are of medium
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size and well separated. The sucking disks are very large for so

small a copepod, between a third and a fourth of the carapace width
and so widely separated that their outer edges often appear outside

the edge of the carapace. The supporting rods in the margins of
the disks are made up of 18 segments regularly imbricated and
slightly tapered distally. The maxillipeds are slender, the end seg-

ment tipped with a finger process and a straight spine. The basal
plate is small and its posterior border is slightly bilobed, but without
teeth or any sort of projection. The first two pairs of legs have
no flagella and the basipod of the fourth leg has only a semicircular

lamella with no indications of a heel. In spite of the width of the
carapace all ihe legs project well bej'ond its lateral margins. Total
length, 2.3 to 3 mm. Carapace, 2 mm. long, 2.25 mm. wide.

Male.—Carapace ovate, slightly wider than long and considerably
narrowed anteriorly, the cephalic area about as wide as long, the com-
pound eyes fully as far forward as in the female, the median eye quite
close behind them and fairly visible. The posterior lobes are very
broadly rounded and reach beyond the anterior margin of the fourth
segment and the posterior sinus is narrower than in the female, only
half as wide as deep. The fourth thoracic segment is half as long
and two-thirds as wide as the third segment with convex sides. The
abdomen is elliptical,, one-third longer than wide and more than half
as long as the carapace. The posterior sinus is about a fourth of the
entire length and the caudal rami are subbasal on lateral shoulders
near the base of the sinus. The testes are elongate elliptical, nar-
rowed posteriorly, and just reaching the base of the sinus.

The first and second antennae are like those of the female, the
lateral claw on the second segment of the first antenna even weaker
than in the female. The supporting rods of the sucking disks have
one or two fewer segments and are just as fully imbricated, and the
disks themselves are fully as large. The maxillipeds are much
stouter and the segments are' shorter, the erd segment armed with
three curved claws and a lamella, which in turn is tipped with a small
curved claw. The basal plate has a smooth posterior margin with-
out spines or processes and without a boss on its ventral surface.

The only accessory sexual characters on the second, third, and fourth
legs are a swelling on the posterior margin of the third basipod and
a minute triangular process on the posterior margin of the fourth
basipod. Total length, 2.25 mm. Carapace, 1.43 mm. long, 1.50 mm.
wide.

i?em«rA;5.—Meehean (1940, p. 468) said of this species: "The male
of A. lutus Smith * * * has never been reported because it is

indentical with funduU Kr0yer * * * so far as the available

558871—44 3
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specimens are concerned." The two males here described furnish

a manifest contradiction to this statement. They were properly

labeled and available in the collection of the National Museum.
Meehean (1940, p. 499) examined and rejected them because "the

males were immature so that the accessory copulatory apparatus

was not developed far enough to tell whether there were any specific

diiferences." Specific differences are not confined to the accessory

copulatory apparatus. The very use of the word accessory refutes

such an idea and we turn to a consideration of the other character-

istics to which these are accessory.

These two males were found in company with two females that

were certainly A. latus, and the natural assumption would be that the

four were the two sexes of the same species. The males are just the

right size for adult males of the species latus; the respiratory areas,

the supporting rods of the sucking disks, and the first and second

antennae are like those of the female latus. The maxillipeds are

prehensile as would be expected in males, but the basal plate has neither

spines on its posterior margin nor a boss on its ventral surface and

so far corresponds to those of the female. Finally, the abdomen shown
in figure 109 is as different from the abdomen of the funduli male,

shown in figure 123, in size, shape, posterior sinus, and the position of

the caudal rami, and in the shape and size of the testes as is necessary for

specific differentiation. With an abdomen of the relative size here

shown and a pair of enlarged testes crammed with sperm it would

seem as if these males might be considered sufficiently developed to be

assigned to the species latu^. The abdomen alone shows that they

cannot now be placed in the species funduli and it is doubtful if suffi-

cient changes will ever occur in further development to allow them
to be placed there.

In spite of such manifest specific differences these specimens identi-

fied as and labeled A. latus by the present author were recorded by
Meehean as synonyms of A. funduli. He remarked (1940, p. 499)

that "Smith's description of A. latus is not full enough to enable one

to determine whether he has established a true species." Meagerness

of description is no more proof of synonymy than of validity.

Taking into account, therefore, all the specific characteristics de-

scribed above it seems reasonable to conclude that A. latus is a valid

species, now that both sexes are known.

Incidentally it is worthy of note that figure 108 bears the signature

of J. H. Emerton, the locality Quohog Bay, and date September 3,

1873, and "drawn from life." In all probability this figure was drawn
for the 1873 description from one of the original type specimens.

Quohog Bay lies between Marthas Vineyard and Chappaquiddick

Island and the brackish-water pond from which the present specimens
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were taken open into it. Hence these two males and two females came

from exactly the same locality as the original type females. It is also

worthy of note that all the specimens of both sexes were caught swim-

ming freely in the tow.

ARGULUS MEGALOPS SPINOSUS, new variety

Plate 26, Figxibes 95-104

Dr. Frits Johansen obtained 32 specimens, including both sexes,

from the outside surface of an eel-backed flounder {Liopsetta putnanii)

at Cape Tormentine, New Brunswick, in the Gulf of St. Lawrence.

The male allotype and female holotype are U.S.N.M. No. 60460. Forty

specimens, also including both sexes, were taken from the skin of the

long-spinecl sculpin {Acanthocottus ocfodecimspinosus) in the Gulf

of St. Lawrence.

Female.—Carapace elliptical, the length to the breadth as 5 to 4 and

to the length of the entire body as 5 to 8. Posterior sinus broadly

triangular and shallow, posterior lobes reaching the center of the

third segment. Abdomen broadly elliptical, the width to the length

as 11 to 13; anal sinus narrow and short, caudal rami basal. Fourth

thoracic segment as wide as the third, with broadly rounded lobes at

its posterior corners.

Second segment of the first antenna with a stout curved spine on

its anterior margin, a straight spine on the ventral surface near the

posterior margin and a large and strongly curved lateral claw. The

middle segment of the terminal portion of the antenna has two large

spines at its distal end and the terminal segment is tipped with three

spines. The basal segment of the second antenna has a very stout

and blunt spine on its ventral surface close to the proximal end. The

second, third, and fourth segments diminish rapidly in length, the

fourth a third as long as the second. All four segments are girdled

with long and slender spines, numbering respectively eleven, six, four,

and three. The supporting rods in the margins of the sucking disks

are each made up of six segments nested one within another, the basal

one twice as long as the others. The maxilliped is stout and fairly

spiny on its ventral surface. The swimming legs are practically

identical with those of the regular female of the species and are with-

out flagella.

Male.—Carapace ovate, longer than wide, with a deep sinus on

each lateral margin opposite the compound eyes forming a prominent

shoulder.^ Posterior sinus enlarged at its base, posterior lobes reach-

9 The male of Argulus dactylopteri ThoreU (1865, p. 609, pi. 16) shows an even more

prominent shoulder.
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ing the fourth thoracic segment. Abdomen elliptical, three-fifths

longer than wide with a very shallow posterior sinus, the caudal rami

basal. The testes are elongate elliptical and reach the entire length

of the abdomen.

The antennae, mouth parts, and first two pairs of legs are like those

of the female. On the basal segment of the third legs in place of the

thumblike process of the regular male is a slender, 3-segmented proc-

ess which extends along the side of the second joint parallel with

the axis of the leg instead of standing out at right angles to it. On

the basal segment of the fourth leg at the anterior distal corner is

a peg that is pointed instead of spherical and apparently 2-jointed.

Total length of female, 5.8 mm. ; of male, 4 mm.

Bemarks.—This new variety is distinguished chiefly by the heavy

spinous armature of the antennae and mouth parts of the female and

by the prominent carapace shoulders and the sex armature of the

basipods of the third and fourth legs in the male.

ARGULUS ROTUNDUS, new species

Plate 27, Figures 116-122

The type, a single female, U.S.N.M. No. 78901, was obtained from

an unknown fish in the Gulf of Mexico in May 1915.

Female.—CsLrap^ce circular, about as wide as long; posterior lobes

elongate and coiled around behind the thorax overlapping the abdo-

men. Posterior sinus wide and deep reaching the center of the cara-

pace. Kespiratory area consisting of a long outer tract curved to

follow the outline of the carapace and a very much smaller ovate

inner area set into the inner margin of the larger area near its an-

terior end. The smaller area is at right angles to the larger one,

its pointed end inward. Abdomen wider than long, its posterior

sinus not reaching the center, the sides of the sinus overlapping so

that the only opening is at the base where the caudal rami are at-

tached and they are more or less invisible in dorsal view.

In the first antennae the basal segment has a small blunt spine

at the proximal posterior corner and a still smaller pointed process

at the anterior distal corner. The second segment has a smooth

anterior margin without any indication of a spine or knob and its

ventral surface is likewise unbroken. The lateral claw is stout and

strongly curved and the terminal portion of the antenna is 2-seg-

mented and reaches just beyond the curve of the claw. The second

antennae are slender and 4-segmented, with a spine on the basal

segment and an elongate second segment. The sucking cups are

large and so close together that they almost touch on the midline.

The supporting rods in the margins are slender, each made up of

11 segments, of which the 2 basal ones are a trifle larger than the
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others. The 2 distal segments are reduced to mere rods curved into

a half circle and the margin of the cup, fringed with hairs, is in-

dented opposite each rod. The maxillipeds are stout with a wide

basal plate having a large raised area covered with hairs. The three

projections on the posterior margin of the plate are flat laminae

squarely truncated at their tips, the distal one nearly as wide as the

other two combined, the middle one narrow. The first and second

legs carry normal flagella ; in the fourth legs each basipod segment

has a laminate pad on its posterior margin. The one on the proximal

segment is almost squarely truncated, the one on the distal segment

is inclined outward and broadly rounded. All the legs are invisible

in dorsal view. Total length, 10 mm. Carapace width, 9.25 mm.
Remarks.—This large Argulus has an almost perfectly circular

outline, the carapace covering everything except a part of the thorax

in the posterior sinus. The respiratory areas, the supporting ribs

of the sucking cups, and the posterior pads on the basipods of the

fourth legs furnish the best characteristics for identification.

ARGULUS MELANOSTICTUS Wilson

Plate 25, Figures 89-94

Argulus melanostictus Wilson, 1935, p. 776, pi. 25, figs. 1-4.

A single female, U.S.N.M. No. 60504, was obtained by Dr. H. M.
Smith in plankton from the Gulf of Thailand. The host is unknown.
As this locality is separated by the entire width of the Pacific Ocean
from Monterey Bay on the coast of California, where the type speci-

mens were found, and as this female differs from the types in some
particulars it is here described and figured.

FeTnale.—Carapace cordate, considerably narrowed anteriorly,

slightly longer than wide, the posterior lobes narrowly rounded,

strongly divergent and not quite reaching the fourth thoracic segment.

Cephalic area a little wider than long and projecting anteriorly; com-
pound eyes of medium size, far forward and well separated. The
entire dorsal surface of the carapace, the thorax, and the abdomen
are covered with small spots jet black in color. These spots are cir-

cular or slightly elliptical, vary considerably in size, and are not

arranged in any definite pattern (fig. 94). The first and second

segments of the thorax are equal in length, the third is longer and the

fourth shorter. The abdomen is two and a half times as long as wide,

the anal sinus extends beyond the center and the posterior lobes are

very narrow and acute. The caudal rami are very minute and basal

and partly concealed in dorsal view. The entire integument of the

abdomen, dorsal, lateral, and ventral, is raised into minute irregular

knobs like pebbled leather, which gives the wavy outline noticeable

in the figure.
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In the first antennae there is a well-developed claw on the anterior

margin of the second segment, the lateral claw is long and slender and

its curve nearly reaches the tip of the flagellum, which is 3-segmented.

The second antenna is 4-segmented, the basal segment a little longer

than the other three segments combined and armed on its ventral

surface with a large acute spine. The sucking disks are small, well

separated, and removed a considerable distance behind the compound
eyes. The supporting rods are very irregular, each made up of

about 35 segments more or less imbricated, of different lengths and

different curvatures, no two alike but showing a general tendency

toward a uniform taper distally (fig. 91). The maxilliped cor-

responds well with the California specimens and is distinguished

chiefly by the finger processes with which it is tipped (fig. 93). The
first two pairs of legs have flagella and the fourth basipod has a boot-

shaped posterior lamella. Length, 8 mm.
Remarks.—The description of this Thailand specimen is of interest

chiefly to show the differences that may occur within the same species

in specimens living in widely separated localities. The supporting

rods of the sucking disks are worthy of special comment for the

variations they exhibit. In the original type specimens from Cali-

fornia each was made up of 19 to 21 crescentic disks regular in out-

line, uniformly imbricated, and tapered distally. In this specimen

from the other side of the Pacific the number of segments jumps to

30 or more and the only regularity left is in the distal tapering, the

form and the imbrication becomingly extremely irregular.

ARGULUS TRILINEATUS Wilson

Plate 25, Figukes 79-88

Argulits trilineata Wilson, 1904, p. 651, figs. 34-38.

Argulus japonicus Meehean, 1940, p. 494, fig. 32.

This species was founded upon a single female from a goldfish

from Macon, Ga., and another single female was obtained from a

goldfish at Henderson, Ky., in 1914. These are the only specimens

reported up to June 1937, when 6 females and 6 males were taken by
Dr. Josiah Bridge from goldfish at Takoma Park, Md. The males, the

allotypes, U.S.N.M. No. 78900, are the first males to be collected.

Male.—Carapace elliptical, a little shorter than wide and reaching

just beyond the anterior margin of the fourth thoracic segment. The
cephalic area projects considerably from the anterior margin; the

compound eyes are large, far forward, and well separated. The pos-

terior sinus is quite narrow and only about a fourth of the carapace

length. The central longitudinal ribs extend to the frontal margin
of the head and are not branched. The respiratory areas are like
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those of the female, a small elliptical anterior area and a large pos-

terior area slightly curved. The abdomen is spindle-shaped, one-

half longer than wide ; the posterior sinus does not reach the center

and the posterior lobes are bluntly rounded. The base of the sinus

is angular and the caudal rami are subbasal, attached to the sides of

the angle a short distance from the extreme base. (See fig. 80.)

The first and second antennae are like those of the female; the

supporting rods in the margins of the sucking disks are stout and

4-jointed. The basal segment is twice as long as any of the others

and is tapered proximally ; the other segments diminish in size distally.

The segments of the maxillipeds are much shorter than in the female

and tlie end segment is divided lengthwise, the anterior portion ending

in a finger process, the posterior portion in a curved claw. The first

and second legs have no flagella ; in the second legs the proximal basi-

pod segment has a rounded knob at either end extending backward

from the posterior margin and the two knobs are connected by a con-

cave membrane. In the third legs the distal basipod segment has a

large inner receptacle that opens on the posterior surface and can be

closed by an external flap. The proximal basipod segment of the

fourth leg has a rounded lobe on its posterior margin ; the distal basi-

pod segment has an acutely pointed peg at its distal anterior corner,

and its posterior margin is fringed with long hairs. Total length,

3.25 mm. Carapace, 2.15 mm. long, 1.95 mm. wide.

Reviarks.—With reference to this species Meehean said (1940, p.

468) : "Specimens of A. japonicus collected by Dr. Pearse in Japan and

those sent me from that country proved to be identical with A. frilin-

eatus, thus invalidating another species." The fortunate discovery

of the male suffices to distinguish trilineatus from japonicus. A fine

lot of specimens of japonicus., including both sexes, was taken from

goldfish at Tokyo, Japan, and sent to the National Museum. For

the sake of comparison with the present species these are fully described

on p. 559 and figured. If the two sets of figures here presented are

compared in detail it will be found that they are not identical, as

Meehean claimed, but enough differences can easily be found to make
both species valid. Attention is called particularly to the pattern

of the dorsal grooves of the carapace, to the length of the posterior

lobes, to the details of the first and second antennae, especially the

latter, to the supporting rods of the sucking disks, to the maxillipeds,

and to the caudal rami. The sum total of these differences is more

than sufficient to overcome any similarity that may be found in the

pattern of the respiratory areas.
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ARGULUS BIRAMOSUS Bere

Plate 20, Figures 2, 4, 6

ArgulU'S hiratnosus Bere, 1931, p. 428, pi. 9, figs. 1-7.

Argulus appcndiculosus Meehean, 1940, p. 512 (part).

There is considerable similarity between hirajnosus and appcn-

diculosus in the respiratory areas and supporting rods (figs. 3 and 4),

but there is no real identity, as Meehean claims. There are many
differences in the structural characters of the various appendages.

The second segment of the first antenna in appcndiculosus is armed
with a spine on the ventral surface near the proximal end and two
transverse ridges at the distal end across the base of the lateral claw

(fig. 1). Both spine and ridges are absent in l}iramosus (fig. 2). The
flagellum is biramose in both species but it differs in shape and arma-

ture. The second antennae are 4-segmented in appcndiculosus^ the

basal segment without setae. In hirainosus they are 5-segmented,

every segment armed with setae.

Meehean's description of the abdomen as spindle-shaped applies

better to hiramosus than to appcndiculosus^ where it is scarcely nar-

rowed at all anteriorly ; cordate would be a more accurate term. In
the latter species the caudal rami are lateral, close to the base of the

posterior sinus, and practically invisible dorsally. In hiramosus

they are farther from the base, stand out prominently in dorsal view,

are divergent, very much larger, and truncate at their tips. Meehean's

description fits them admirably but does not apply at all to the caudal

rami of appcndiculosus (figs. 5, 6).

These differences may not be enough fully to establish hiramosus

as a valid species, but they are more than enough to question the

validity of this species as a synonym of appcndiculosus. Unfortu-

nately, Dr. Bere did not have a male in material that was collected at

Trout Lake, Wis., and one must be examined before synonymy can be

finally settled. In the meantime Argulus hiramosus should stand.

ARGULUS CANADENSIS Wilson

Plate 20, Figures 8, 10, 12, 14

Argulus canadensis Wilson, 1916, p. 348, pi. 60, figs. 1-6 ; 1936c, p. 355, figs. 1-9.

Argulus stisostethii Meehean, 1940, p. 479 (part).

Despite the statement that this species is the same as stisostethii

Kellicott, Meehean (1940, p. 480) admits "a slight variation in size

and shape of body and some structures." The difference in size ap-

plies to nearly all the specimens and the variation in shape is seen

especially in the cephalic area of the carapace, the position of the

compound eyes, the formation by the dorsal ribs of the carapace of

a definite shoulder on either side of the cephalic area in canadensis

and its complete absence in stisostethii, and in the position of the cau-
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dal rami. The testimony of the structural characters of the append-

ages is even more decisive. Figures 7 and 8 show the two pairs of

antennae, the spines on the basal segments in stizostethii large, long,

and pointed (fig. 7), those in canadensis smaller, short, and blunt

(fig. 8) . Figures 9 and 10 show the supporting rods of the two species,

the segments in canadensis (fig. 10) doubly imbricated and strongly

tapered, those in stizostethii (fig. 9) simply imbricated and much less

tapered. Figures 11 to 14 show the accessory sexual characters of

the third and fourth legs of the respective males. The prominent

curved spine on the posterior margin of the third basipod in canadensis

(fig. 12) and the two knobs at the anterior distal corner of the fourth

basipod (fig. 14) contrast strongly with what is found in the same
localities in stizostethii. Such a comparison can prove only that cana-

densis is a perfectly valid species and not a synonym of stizostethii.

In support of this statement it may be noted that the hosts of canadensis

belong almost exclusively to fish of the salmon and trout families

while the hosts of stizostethii are found in the sauger and pike families.

ARGULUS NIGER WUson

Plate 20, Figukes 15, 17

Argulus niger Wilson, 1902, p. 714, pi. 18, figs. 42^5.
Argulus pugettensis Meehean, 1940, p. 487 (part).

Meehean expresses the opinion (1940, p. 467) that "The male of A.
niger has never been described, since it is the same as pugettensis ex-

cept that the former is very dark, as its name indicates." If the lack

of a male is to be taken as evidence that the female must become the

synonym of some other species whose male is known, the number of
copepod species would be greatly diminished. The same statement is

made by Meehean (1940, p. 468) in reference to A. latus Smith, but
the male of that species was found among the specimens here identified

and is fully described on p. 560. There is a similar chance that the
male of niger will be found some day among parasitic copepods from
the Pacific coast.

Following his redescription of pugettensis Meehean remarks (1940,

p. 489) : "As far as can be determined niger is identical in every re-

spect." Meehean himself notes the difference in color, which in the
present instance is an exceptional one. Ordinarily the color of pre-
served specimens is not worth recording although in the living animal
it presents one of the most important specific distinctions ; but black
is an exceedingly rare color in parasitic copepods and may well serve
as the first character to separate niger from pugettensis. Figures 15
and 16 show the antennae of the two species and figures 17 and 18 the
maxillipeds. A cursory examination of these figures will be sufficient

558871—44 6
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to prove that the species cannot be synonyms and that there is no need

of waiting foi' the discovery of the niger male. The relative length

of the flagellum in the antenna and of the second segment in the

second antenna and the comparative size and armature of the end

segment in the maxilliped are especially noticeable.

ARGULUS VARIANS Bere

Plate 21, Figures 10, 21; Plate 26, Figures 105-107

Argulus various Bere, 1936, p. 579, pi. 1, figs. 11-16.

Argutus megalops Mei:hean, 1940, p. 492 (part).

Although Meehean claims only that variaiis is "similar to megalops^

except for the great variation in the size of the carapace" (1940, p^

468), he records it as a synonym. Dr. Bere's species was established

in the laboratory of the present author and her specimens were care-

fully examined before being accredited as new. The following con-

siderations led to the separation of vmians from inegalofs and these-

still seem sufficient.

The size and shape of the respiratory areas are shown in figures

19 and 20, and while they are similar they are by no means identical^

Figures 21 and 22 show the supporting rods in the sucking cups^

In vai^ns each is made up of four segments longer than wide, sub-

rectangular, the basal one as long as the other three. In megalofs

each rod is made up of ten segments wider than long and strongly

imbricated. The second antennae are 5-segmented and as long as

the first pair in variant; they are only 4-segmented in 7negalops but

are nearly twice as long as the first pair. The ventral surface of

the maxillipeds and the basal plate in varians are covered with scales

whose distal margins are divided into four to seven sharp points. In

megalops there are no scales, only minute spines. In varians the

seminal receptacles are close to the anterior margin of the abdomen
and almost touch each other on the midline. In megalops they are

larger, farther from the anterior margin, and well separated. All

these characteristics are opposed to synonymy with the similarity

in the respiratory areas the only point in its favor. The balance of

evidence therefore is decidedly against synonymy and varians must
be restored to validity.

ARGULUS MACULOSUS Wilson

Pi^TE 21, FiGUitis 24, 2(i, 28, .'50

Argulus maculosus Wilson, 1902, p. 715, pi. 19, figs. 46-50, pi. 26, fig. 82; 1907b„

p. 416, pi. 31, figs. 15-22. (Not Argulus maculosus Meehean, 1940, p. 507.)

Meehean (1940, p. 468) stated that he was compelled to redescribe

this species because no specimens could be found "to match the
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original description." However, he did not redescribe the original

material, but substituted new types, a new description, and new
figures, and should have given it a new name; ArgvZus diversus is

here proposed, p. 572. His species, therefore, cannot be entered above

under the original name; neither should the above references appear
over his description of maoulosus as that is an entirely different

species.

Meehean found a vial containing two males and three females in

the National Museum collection correctly labeled A. macvlosus. On
examination he found the respiratory areas of these five specimens
similar to those of A. ainericanu^ and he identified them with that

species. However, these specimens are not ainericanus as is plainly

shown below. Even if they had been americanus the name macvZosus
had the right of priority and the former should have become the

synonym. The two species were established in the same publication

(Wilson, 1902), maciilosus on p. 715 and americamis on p. 718.

Meehean (1940, p. 468) apparently believed that this species was
established on the basis of color, but in the original description the

color was expressly stated to be that of alcoholic specimens, which
would nullify any specific value. As might have been easily inferred
the color was introduced solely to explain the origin of the specific

name.

The first proof of the validity of both species is found in the shape
and proportions of the body regions. In macidosus the carapace falls

considerably short of the anterior margin of the abdomen and the
inner margins of the posterior lobes are parallel and separated
enough to disclose the entire thorax. In americanus the carapace
reaches the center of the abdomen and its posterior lobes are turned
inward and overlap on the midline, entirely concealing the thorax.
In maculosus the abdomen is a fourth as wide as the carapace and as
long as it is wide. In americanus the abdomen is half as wide as the
carapace and its width is 60 percent greater than its length. In
maculosus the caudal rami are definitely subterminal ; in americanus
they are more nearly terminal.

The anterior margin of the first antenna is armed with a stout claw
in arnericanus (fig. 25) and the flagellum projects far beyond the
curve of the lateral claw. In maculosus (fig. 26) the anterior margin
is smooth and the flagellum does not reach the curve of the lateral
claw. The second antenna is 4-segmented in americanus and reaches
far beyond the tip of the first antenna. In maculosus it is 5-segmented
and does not quite reach the tip of the first antenna. Figures 27 and
28 show the supporting ribs of the sucking cups in the two species.
In each they are 2-segmented but the segments themselves differ radi-
cally in length and shape. The ventral surface of the maxillipeds in
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amcricambs and the boss on the basal plate are armed with stout scale-

like spines but in macvlosm the spines are small and simple and there

is no boss on the basal plate.

The respiratory areas in these two species are so nearly alike yet

differ so much among themselves that sufficient search miglit yield a

specimen of each species in which these areas could be regarded as

identical. During the search it would become evident that the areas

show definite tendencies toward the two forms in figures 23 and 24.

Figures 29 and 30 show the accessory sex characters in the last three

pairs of legs in the two males. Without giving a detailed comparison

it can be seen readily that nowhere do they correspond; that every-

where there are marked differences. Finally it is worthy of note

that newly hatched larvae of these two species have been obtained

from eggs laid in aquaria in the laboratory. These larvae have

been fully described and figured (Wilson, 1907b, p. 416, pi. 31, figs.

15-32, maculosus, and 1904, p. 639, figs. 16-21, americanus). The con-

trast between the respiratory areas in these two larvae is especially

interesting, as it strongly offsets whatever similarity may be found

in the adults.

There is thus a single characteristic in which more or less similarity

might be claimed but everywhere else there is such overwhelming

dissimilarity as definitely to separate the species and make them both

valid.

ARGULUS DrVERSUS.'o new name

Argulus maculosus Meehean, 1940, p. 507, fig. 40, preoccupied.

The characters given in the key on p. 579 distinguish this species

from its nearest relatives.

ARGULUS PAULENSIS Wilson

PiATE 21, Figures 31-33

Arffulus paulensis Wrr.soN, 1924, p. 4, pi. 1, figs. 1-5.

Argulus salminei Meehean, 1940, p. 502 (part).

Although admitting that the National Museum collection contained

no specimen of salminei with which to compare this species, Meehean

(1940, p. 468) nevertheless decided that the two species were "appar-

ently the same" and recorded paulensis as an actual synonym of

salminei. The types of both sexes of these species were reexamined

and the following details are now added to the original description:

Female.—Abdomen longer than wide with broadly rounded pos-

terior lobes, which are fringed with short hairs. The posterior sinus

is a quarter of the abdomen length and the caudal rami are curved

^'' diversus, different.
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and attached to the sides of the sinus close to its base (fig. 33).

The seminal receptacles are unique in that they are not circular

as in most species but irregularly ovate. Each is so large that it

nearly fills the entire anterior corner of the abdomen and is sur-

rounded with a fleecy packing that looks like cotton. This packing

is snow white and stretches back along the midline to the base

of the posterior sinus. These abdominal details are sufficient to

separate this from all other known species,

Male.—The respiratory areas are shown in figure 31. The smaller

one has an elongate ovate form, the smaller end turned forward,

and fits into an invagination on the inner side of the larger one. The
latter is eidarged behind the invagination and narrowed in front of

it, with rounded ends. The abdomen is relatively much larger than

in the female and the testes, like the seminal receptacles in the female,

are exceptionally large and fill nearly all the abdomen in front of

the posterior sinus. The caudal rami are curved and lateral. In the

original description of this species in the reference given above it

was clearly distinguished from salminei. This distinction still holds

and with the addition of the details here given makes this species

undeniably valid. As stated there the two males found by Thiele

in the Copenhagen Museum and referred to sahninei do not agree with
Kr0yer's type male but do agree fully with this male paulensis and
evidently belong here.

ARGULUS NATTERERI Heller

Plate 24, Fiqukes 74-7S

Argulvs mattereri Heixee, 1857, p. 103, pi. 2, figs. 4-12.—Kr0yer, 1863, pp. 97, 103,
pi. 1, fig. 2a-d.—Thiele. 1904, p. 23, pi. 7, figs. 43-52.

Argulus salminei Meehean, 1940, p. 502 (part).

Two females originally identified as belonging to this species were
declared by Meehean (1940, p. 503) to be "identical with A. paulensis,^'

but he placed in the vial containing them an autographed label that
read "identified as .4. salmiiui:' In furtherance of this last state-

ment the tigure of the respiratory areas in Meehean's species sahninei
w^as taken from one of these females. (See figure 74.) The color of
these preserved females is dark brown, the respiratory areas consider-
ably darker than the carapace. The color of the preserved paulensis
specimens is snow white and they are only half as large as the natterem
females. The first and second antennae correspond in every detail

with the figures given by Thiele for nattereri with not enough differ-

ence in the anterior protuberance of the first pair to be worthy of
mention (Meehean, 1940, p. 503). In one female all the teeth on
the basal plate of the maxilliped were short and broad but in the
other female (fig. 77) only the central tooth was short while the
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other two were long and narrow. The supporting ribs of the suck-

ing cups have 16 segments, 125 percent more than the 7 reported for

salminei and 60 percent more than in paulensis. The respiratory

areas of paulensis (fig. 31) and nattereri (fig. 74) are so radically

different that the two species could not possibly be synonyms. The
caudal rami of pauUnsis (fig. 33) are curved and lateral, those of

nattereri (fig. 78) are straight and basal. For the present, there-

fore, the three species, paulensis^ nattereri^ and sahmnei must be re-

garded as equally valid, awaiting the discovery of the male of nat-

tereH and the reexamination of both sexes of salminei with especial

reference to the respiratory areas and supporting rods.

ARGULUS SALMINEI Kr0yer

Argulus salminei Kk0yeb, 1S63, pp. 89, 102, pi. 1, fig. la-f.—Wilson, 1902, p. 720,

pi. 22, fig. 64. (Not Argulus salminei Meehean, 1940, p. 502, fig. 57 ; see under
A. nattereri and A. paulensis.)

The National Museum collection contains a single example of this

species, identified and forwarded by F. Silvestri, of Buenos Aires,

Argentina. This sample has lost all its appendages and the body is

mutilated and distorted, hence no specific characters are revealed.

Therefore, the statement made by Meehean (1940, p. 468) that no

specimen of the species was available may be regarded as virtually

correct.

In spite of this statement, however, Meehean has published a detailed

description of both sexes accompanied by original figures. The de-

scription could be compiled easily from existing literature without

a specimen but not so the figures. Since no suitable specimen of

salminei was available the figures must have been taken from speci-

mens declared to be synonyms of salminei. The accessory sex char-

acters that Meehean gives correspond exactly with those of a paulen-

sis male ; the respiratory areas are identical with those of a nattereri

female and the supporting ribs are those of the paulensis female.

Meehean's description of necessity corresponds with his figures, and
since both pavlensis and nattereri are shown in the present paper

to be valid species the result is that his species becomes a synthesis

of the characters of two species, neither of which is the real salminei.,

and must be canceled.

It would seem as if Thiele was largely responsible for this confusion

of species. He found two male specimens of the genus Argulus in the

Copenhagen Museum unaccompanied by a female. For some reason

he placed them in the species salminei although they did not agree at

all with Kr0yer's type male of that species. However, they do agree

fully with the male of paulensis^ a species established 20 years later.

This male was associated with two females on the same fish and they
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may safely be regarded as the two sexes of paulensis. Thus we have

three males just alike and one of them is proved to be the male of

paidensis through association with two females. The only sensible

disposal of the other two, considering the fact that they do not agree

with the type male of salmi?iei, is to transfer them to the species

paulensis, with the male of which they do agree, and to conclude that

Thiele was mistaken in his identification.

NOTE ON THE KEY TO THE SPECIES OF ARGULUS

The key to the species of Argulus published in Meehean's paper

(1940, pp. 475-479) is here used as a basis for a new key. The key is

based on only the species of which material for examination was avail-

able in the collections of the United States National Museum {cf. p.

552, footnote 8, and p. 576, footnote 11) . In it are included eight species

that Meehean regarded as synonyms, four new species, and one new
name. Using the characters for identification that appear in the key,

the eight species that Meehean took to be synonyms are found to have

validity as creditable as any of the species included.

Meehean's key has real worth and is of great value in determining

the species of Argulus. However, it placed excessive value upon the

respiratory areas and the supporting ribs of the suction cups. The
insertion of the eight species shows how easily the real validity can be

established by carrying the analysis to further details without im-

pairing the testimony of the areas and ribs. A key that will allow

this may be depended upon for the reception of new species that may
appear in the future.

In distinguishing A. hicolor from A. fuscus in the original key

hicolor shows as much widening in the posterior portion of the larger

respiratory areas as is seen in fuscus. Dr. Bere shows no widening in

the latter species.

The species A. salminei Meehean has been shown to combine both

A. nattereri and A. paulensis, which are valid species, and as sufficient

structural details of Kr0yer's salminei are not available for want of

actual specimens this species has not been included in this key.

A new name, diversus, is given to Meehean's nrvaculosus, which was
preoccupied.

A. hiramosu^ Bere (p. 568) is not included in the key. No male has

been discovered and without males the species cannot be fully charac-

terized. It may be questioned that this species is identical with

appendiculosus, as Meehean believes. In the type specimen of ap-

p€7idicuIostis the dorsal ribs of the carapace were not branched

anteriorly.

An asterisk following a specific name indicates that this actual

species did not appear in the original key published by Meehean.
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KEY TO THE SPECIES OF ARGULUS IN THE UNITED STATES NATIONAL MUSEUM "

a\ Anterior respiratory area prolonged laterally around posterior one (club-

shaped).

b\ Teeth of basal plate of second maxillae sharp and well separated; sup-

porting ril)s of suction cups made up of 12 to 15 singly imbricated

segments; tlagellum of first antenna with 2 equal segments; no fliigella

on legs; distal segment of third basipod in male with many small

knobs on ventral surface but without posterior spine; fourth basipod

with a single spherical peg stizostethii

6^ Teeth of basal plate sharp and well separated; supporting ribs of suction

cups made up of 10 to 12 doubly imbricated segments; no flagella on

legs; basal segment of tlagellum on first antenna five times as long as

distal segment ; thii-d basipod in male without knobs but with posterior

curved spine; fourth basipod with 2 pegs, the outer one bent at right

angles canadensis* (p. 568)

6*. Teeth of basal plate blunt, close together ; supporting ribs of suction cups

made up of 4 to 6 segments; flagella present on legs; third basipod

with ventral suckers ; fourth basipod without a peg in male ; respiratory

areas very narrow siamensis

a". Smaller respiratory area anterior, mesial, or in an anteromesial notch of

larger area.

6\ Entire smaller respiratory area anterior to larger one.

c\ Teeth on maxillary plate sharp, distal one more widely separated than

other two ; ribs of suction cups composed of 10 to 12 shorter segments

and 1 longer one; carapace just reaching fourth segment, which has

rounded corners overlapping abdomen ; third basipod in male with

posterior swelling; fourth basipod with 2 blunt anterior processes

and a spherical peg alosae

c*. Teeth on maxillary plate blunt and close together; ribs of suction cups

with 7 to 8 beadlike segments not imbricated ; fourth segment without

overlapping corners; carapace reaching abdomen; basipod of second

leg in male with 2 posterior processes, of third leg with posterior

swelling, of fourth leg with an acute peg lunatus* (p. 557)

c'. Teeth on maxillary plate sharp and curved dorsally ; ribs of suction cups

made up of 1 long basal and 6 to 7 short terminal segments flattened

but not imbricated ; second and third male basipods not modified, fourth

with a spherical peg at anterior center of distal segment.

longicaudatus* (p. 555)

c*. Basal plate of maxillae lobed or with slender blunt teeth.

d\ Maxillary teeth blunt but plate not lobed.

e\ Ribs of suction cups made up of rods.

f\ Ribs composed of 3 rods ; knob or hook lacking on anterior margin

of first antennae ; lobe of fourth leg boot-shaped, toe extending

to or beyond edge of abdomen; whole body circular; anterior

respiratory area minute, posterior very large— indicus (p. 552)

f. Ribs composed of 4 to 6 rods ; anterior hook present on first an-

tennae ; lobe of fourth leg large, semicircular, without a heel

;

"Two species overlooked in making up this key are A. cubensis Wilson and A. rhamdiae

Wilson (cf. footnote p. 652.)
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body one-fourth longer than wide; anterior respiratory area as
wide as iwsterior but very much shorter flavescens

e*. Ribs of suction cups made up of irrrbricated plates with or without
a long basal segment.

/\ Ribs of suction cups made up of imbricated plates; postantennal
spine broad and blunt.

g '. Imbricated plates 30 or more ; knob present on anterior margin
of first antennae; maxillae slender__ melanostictus (p. 565)

g I Imbricated plates 15 to 20 ; carapace reaching abdomen ; anter-

ior hook present on anterior margin of first antennae.

ft.\ Flagella present; basal maxillary plate with a boss covered

with spines; end segment of maxilliped half as large as

penultimate segment; tipped with 3 sharp claws; second
antenna 5-segmented, second segment as long as

third pugettensis
h'. Flagella present; maxillipeds exceptionally stout, basal plate

without a boss, end segment 3 times as large as penultimate

segment; second antennae 4-segmented, third segment 9

times as long as second niger* (p. 569)

h '. No flagella ; maxillipeds normal size
;
proximal tooth on basal

plate widened; respiratory areas nearly equal in size;

supporting ribs made up of 19 tiny segments; segments of

second antennae equal floridensis

f . Ribs of suction cups made up of long basal segment and imbri-

cated plates.

g \ Swimming legs without flagella.

h \ Respiratory areas small and widely separated ; basal segment
of supporting ribs narrow and elongate

;
posterior lobe of

fourth leg somewhat bilobed ; knob on anterior margin of

first antenna borealis

h -. Respiratory areas normal, one large, one small.

i \ Spines on basal maxillary plate alike ; jwsterior respiratory

area regular; supporting ribs made up of 1 long and 9

imbricated segments ; jwsterior lobe on fourth leg boot-

shaped ; basipod of third leg in male with curved spine

at anterior corner; basipod of fourth leg with spherical

peg megalops (p. 563)

i '. Spines on basal maxillary plate alike ; posterior respiratory

area symmetrical ; supporting ribs made up of 1 long basal

and 3 distal segments not imbricated; lobe on fourth leg

without a toe ; second male basipod with 2 posterior proc-

esses ; fourth basipod with conical peg.

trilineatus* (p. 566)
« *. Spines on basal maxillary plate alike ; posterior respiratory

area symmetrical ; ribs of suction cups made up of 4

quadrangular segments; ventral surface of maxilliped

covered with scales varians* (p. 570)

i*. Spines on basal maxillary plate unlike, lateral one blunt,

the others more pointed ; anal sinus deep.

/\ Suction cups occupying almost full width of carapace;

supporting ribs made up of 6 to 10 imbricated plates

and a rectangular basal segment; larger respiratory

area widened posteriorly blcolor

658871—44 ft
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j *. Suction cups normal size ; supporting ribs made up in

female of 12 to 14 imbricated plates with a rectangular

basal segment ; larger respiratory area same width

throughout fuscus

ff
'-. Swimming legs with flagella.

/i-\ Anterior hook on first antenna, broad spine at base and

broad postantennal spine ; ventral surface of maxilliped

with spinous pads and boss on basal plate pug'ettensis.

h'. Anterior knob on first antenna ; no jwstantennal spine ; no

spinous pads on maxilliped but boss on basal plate; dorsal

ribs of carapace branched anteriorly japonicus (p. 558)

</*. Basal maxillary plate lobed.

e^. Lobes of maxillary plate truncate ; anterior hook on first antennae

;

ribs of suction cups made up of rods.

f. Lobes of maxillary plate parallel, squarely truncate ; ribs of suction

cups made up of 3 rods ; posterior respiratory area deeply notched

on inner margin, posterior end much wider than anterior.

laticauda

f. Lobes of maxillary plate very divergent, truncate in female,

rounded in male; ribs of suction cups with 4 or 5 rods; pos-

terior respiratory area not notched and same width throughout.

reticulatus

e.* Lobes of maxillary plate not truncate.

f. Postmaxillary spines missing; proximal lobe of maxillary plate

m(jre widely separated than the other two ; ribs of suction cups

made up of 16 to 18 segments singly imbricated; abdomen of

male 3 times as long as wide, testes 10 times as long as wide

;

third and fourth basipods in the male modified funduli

p. Postmaxillary .spines missing; neither lobes nor teeth on the basal

maxillary plate ; ribs of suction cups made up of 18 to 19 seg-

ments doubly imbricated; abdomen of male one-eighth longer

than wide; testes 3 times as long as wide; male legs not

modified latus* (p. 560)

f. Postmaxillary spines missing ; teeth on basal maxillary plate

long and evenly spaced : ribs of suction cups made up of 14 to 15

segments not imbricated; lobes of abdomen fringed with short

hairs nattereri* (p. 573)

f. Two pairs of postmaxillary spines pi'esent ; lobes of basal maxil-

lary plate broad, truncate; ribs of suiCtion cups made up of 2

rods shaped like a cane with a curved handle, handle of both

rods proximal ; anterior respiratory area small, triangular.

violaceus

6'. Smaller respiratory area mesial to larger or in an anteromesial notch of

latter,

ci. Spine present at base of first antenna.

(P. Three postantennal spines in a row on each side of midline.

e". Smaller respiratory area anteromesial ; ribs of suction cups 2-seg-

mented, distal segment a third as long as basal, blunt; anterior

peg on fourth male basipod conical, posterior process broadly

rounded americanus
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e'. Smaller respiratory area more mesial ; ribs of suction cups 2-seg-

mented, distal segment longer than basal, acuminate; anterior

peg on fourth male basipod spherical, posterior process acute.

maculosus* (p. 570)

e*. Smaller respiratory area entirely mesial ; ribs of suction cups 6-seg-

mented, basal segment longest ; anterior peg on fourth male basipod

conical, posterior process narrowly rounded.

diversus'' (p. 572)

e*. Smaller respiratory area entirely mesial ; ribs of suction cups 3- or

4-segmented, basal segment narrowest; anterior peg on fourth

male basipod lingerlike, posterior process with heel and ajcute

toe versicolor

<f. Only 2 postantennal spines on each side ; ribs of suction sups made up
of 5 to 8 rods diminishing in length distally ; anterior peg of fourth

male basipod conical; posterior processes on both basipod segments,

without heels mississippiensis

<r. No postantennal spines; lobes of basal maxillary plate close together,

laminate and truncate, the distal one widest, the central one nar-

rowest; ribs of suction cups made up of 11 beadlike segments, the

2 distal ones imperfect rotundus* (p. 564)

&. No spine at base of first antenna.

d'. Basal maxillary plate lobed or with slender blunt teeth ; no spine on

ventral surface of first antenna, or at base of first or second antennae.

e\ Basal maxillary plate with 2 to 4 lobes, usually 3 ;
postmaxillary spines

absent; anterior knob present on first antennae; ribs of suction

cups made up of 7 to 9 short rods catostomi

f ^ Basal maxillary plate with 3 blunt teeth; anterior knob on first an-

tennae rudimentary ; tip of flagellum biramose ; ribs of suction cups

made up of 2 long rods
;
posterior lobe of fourth male basipod very

large appendiculosus

i'. Basal maxillary plate with very sharp teeth ; no spine at base of first

antenna ; ribs of suction cups made up of rods,

e \ Ribs of suction cups with 8 or 9 rods ; lateral hook of first antenna

short, not reaching tip of flagellum; abdomen nearly half as wide

as carapace lepidostei

e^ Ribs of suction cups with 12 to IS short rods; abdomen two-fifths of

carapace width with lateral projections at anterior corners in male

;

protuberances at distal end of first endopod segment of third and

fourth legs in male nobilis

&. Ribs of suction cups made up of a long basal and 5 or 6 short distal

rods ; first 3 thoracic segments with narrow dorsal pads on their

posterior margins ; abdomen one-fifth as wide as carapace ; no pro-

tubei-ances on legs of male intectus* (p. 553)

d*. Basal maxillary plate with short truncate lobes ; a knob on anterior mar-

gin and a spine on ventral surface of first antennae ; ribs of suction

cups with 12 to 13 segments, tapered but not imbricated.

paulensis* (p. 572)

'^ New name for maculosus Meehean, preoccupied.
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Species of Argulus

19, 21, Argulus varians Bere: 19, Respiratory areas; 21, ribs of sucking cups.

20, 22, Argulus megalops Smith: 20, Respiratory areas; 22, ribs of sucking cups.

2'i,2S, 27,29, Argulus americanus Wilson: 23, Respiratory areas; 25, first and second

antennae; 27, ribs of sucking cups; 29, accessory sex modifications on

legs of male.

24, 26, 28, 30, Argulus maculosusV^ihon: 24, Respiratory areas; 26, first and second antennae;

28, ribs of sucking cups; 30, accessory sex modifications on legs of male.

31-33, Argulus paulensis Wilson: 31, Respiratory areas of male; 32, abdomen of

male; 33, abdomen of female.
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Species of Argulus

34-39,48, Argulus indicus Weber: 34, Dorsal view of male; 35, respiratory areas; 36, ribs

of sucking cups; 37-39, sex modifications on second, third, and fourth legs;

48, maxilliped of male.

40-47, Argulus intectus, new species: 40, Dorsal view of female; 41, respiratory areas;

42, abdomen; 43, first and second antennae; 44, ribs of sucking cups; 45,

maxilliped; 46, fourth leg; 47, dorsal view of male.
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Species of Argulus

79-88, Argulus trilineatus Wilson: 79, Dorsal view of male; 80, abdomen showing caudal

rami; 81, first and second antennae; 82, ribs of sucking cups; 83, maxilliped of

female; 84, maxilliped of male; 85, tip of the same; 86-88, accessory sex modifica-

tions of second, third, and fourth legs.

89-94, Argulus melanosticlus Wilson: 89, Dorsal view of female; 90, first and second antennae;

91, ribs of sucking cups; 92, respiratory areas; 93, maxilliped; 94, spots on dorsal

surface, showing relative size, the magnification one-half greater than in fig. 89.
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100

Species of Argulus

95-104, Argulus megalops spinosus, new variety: 95, Dorsal view of female; 96, first an-

tenna; 97, second antenna; 98, ribs of sucking cups; 99, respiratory areas; 100,

maxilliped; 101, basipod of fourth leg; 102, dorsal view of male; 103, third leg

of male; 104, fourth leg.

105-107, Argulus varians Bere: 105. Dorsal view of female; 106, abdomen; 107, first and

second antennae.
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Species of Argulus

108-115, Argulus latus Smith: 108, Ventral view of female (drawn by J. H. Emerton); 109,

dorsal view of male; 110, abdomen with caudal rami; 111, first and second

antennae; 112, ribs of sucking cups; 113, respiratory areas; 114, maxilliped;

115, second, third, and fourth legs, with almost no modifications.

116-122, Argulus rotundus, new species: 116, Dorsal view of female; 117, abdomen; 118,

first and second antennae; 119, ribs of sucking cups; 120, respiratory areas;

121, maxilliped; 122, fourth leg.

123, Argulus funduli Kr0yer: Dorsal view of male, for comparison with fig. 109.
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SPECIES OF LEPEOPHTHEIRUS

124-131, Lepeophtheirus christianensis, new species: 124, Dorsal view of female; 125, second

antenna and first maxilla; 126, maxllliped; 127, furca; 128, first leg; 129, fourth

leg; 130, dorsal view of male; 131, second antenna of male.

132-138, Lepeophtheirus eminens, new species: 132, Dorsal view of female; 133, fourth leg of

female; 134, second maxilla; 135, maxilliped; 136, furca; 137, first leg; 138,

fourth leg of male.
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SPECIES OF DYSGAMUS AND LEPEOPHTHEI RUS

139-148, Dysganius atlanticus Steenstrup and Liitken: 139, Dorsal view of female; 140,

ventral view of abdomen; 141, second antenna; 142, second maxilla; 143,

maxilliped; 144, first leg; 145, second leg; 146, third leg; 147, fourth leg; 148,

first leg of male.

149, Lepeophtheirus eminens, new species: Dorsal view of male.
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SPECIES OF PARMULODES AND ASTEROCHERES

150-160, Parmulodes verrucosa, new genus and species: ISO, Dorsal view of female; 151,

skin glands; 152, genital segment and abdomen; 153, first antenna; 154, second

antenna; 155, fifth leg; 156, mouth tube with first maxilla; 157, second maxilla;

158, maxilliped; 159, first legs; 160, third legs.

161, 162, Asterocheres lilljeborgn Boeck: 161, Fifth leg; 162, dorsal view.
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Species of Brachiella. Pestifer. and Teredicola

163, 164, Brachiella squali, new species: 163, Lateral view of female; 164, dorsal view of

posterior processes and egg strings.

165-171, Pestifer agilis, new genus and species: 165, Dorsal view of female; 166, dorsal view

of genital segment and abdomen; 167, first antenna; 168, second antenna;

169-171, first, third, and fourth legs.

172-179, Teredicola typica Wilson: 172, Dorsal view of female with egg strings; 173, first

antenna; 174, second antenna; 175, maxilliped; 176, first legs; 177, second legs;

178, dorsal view of male; 179, first antenna of male.
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SPECIES OF KR0YERINA. PAEONODES. AND LERNAEOSOLEA

180-185, Kr^erina elongata Wilson: 180, Dorsal view of female; 181, dorsal view of male;

182, first leg; 183, first antenna; 184, second antenna; 185, maxilliped.

186, Kr^yerina nasuta Wilson: Dorsal view of male to contrast with fig. 181.

187-189, Paeonodes exiguus, new genus and species: 187, Ventral view of female with egg

strings; 188, dorsal view of genital segment and abdomen; 189, second antenna.

190, 191, Lernaeosolea lycodis, new species: 190, Dorsal view of female; 191, lateral view of

same specimen.
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Species of Lepeophtheirus and Achtheinus

192-195, Lepeophtheirus marcepes, new species: 192, Dorsal view of female; 193, first leg;

194, fourth leg; 195, abdomen and caudal rami.

196-208, Achtheinus de7itatus Wilson: 196, Dorsal view of male; 197, second antenna; 198,

maxilliped; 199, dorsal view of male; 200, second antenna; 201, mouth tube and

first maxilla; 202, mandible; 203, second maxilla; 204, maxilliped; 205-208, first,

second, third, and fourth legs.
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I mm.

SPECIES OF UNICALTEUTHA AND OSTRINCOLA

209-218, Ur.icalteutha ovalis, new genus and species: 209, Dorsal view of female; 210, dorsal

view of male; 211, fifth segment, genital segment, abdomen, and caudal rami of

female in dorsal view; 212, first antenna of female; 213, first antenna of male;

214-217, first, second, third, and fourth legs of female; 218, fifth leg of male.

219-227, Ostrincola gracilis, new genus and species: 219, Dorsal view of female; 220, dorsal

view of male; 221, first antenna of male; 222, second antenna; 223, first leg;

224. third leg; 225, fourth leg; 226, fifth leg of female; 227, fifth leg of male.
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(New genera, species, etc., are printed in iiaiioi)

ahstrusa, Arachnophaga, 342, 343, 360
362.

(ihucJo, Sorichfhys, 191.

Acanthocottus octodecimspinosus, 563.
Acaiithopoma, 257, 264.

annecteris. 264.
boiidi, 26o.

Acstra acu.s, 33'>, 336.

A< /itlieiiius, 537. 539.

dentatus, 529, 530, 537.
pingnis, 538.

Acipenser plecoston'.ns, 320.
at rac^a, Estigraeiie, 351.
acus, Acestra. 335, 336.

Farlowflla, 386.
(idjinu-fii.s, Encyrtaspis, 364, 366.
adsper>a. Enibia. 434.

I'aiarhagadocl'.ir, 434.

Riiagadochir, 434.

At'luriclitl ys marinus. 1S3.
aeiieum, Hoplosonia. 277.
lenens, (\»ryd()ras, 277.
(Kq.'Kilis. Mcseiubia, 4.38 (fig.),

aequicercata. Antipahvria 404. 410.
Clothoda. 405, 407 (fig.), 408-410.

Agansyxis. 274.

albsnnacnlatus, 260, 274.
pectiuifrons, 274.

Agciieiosidae. 179-181, 240.
Ag.'iK'idsu.s, 240.

arniatus. 240.

brcvi fills. 240, 242, 243.
cancan us, 240, 242, 243.
ficici. 240, 242.

paradalis. 240.
agilis. Condylopalama, 498.

( ?) Olyntha, 498.
ii(/ili.s. PcHiifcr, 529, 546.
A'lnrichthys. 183.
Alaska, crania of non-Eskimo people of.

Alaska Indians, notes on, 170.
Alaska Peninsul;? Indians, crania. 30, 32.
albincisa. Argyrophylax, 343.
albistriolatns, Calamoclo.stes, 411, 412,

414. 415.

albolinea. Arachnophaga, 340, 343.
alboinacn'atns. Againyxis, 269, 274.

D(.ra;-. 274.

Platydoias, 274.
aibo]naiginatus, Psendopimelodus. 198.

202.

(iklrichi, Arachnophaga, 342, 360.
al(»sae. Argulus, 576.
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alternus, Ochmacanthus, 265.
Aleut Indian crania. 61, 66, 70, 74.
Aleuts, notes on, 170.

AUentha, 541.

americanus, Argnlus, 571, 572, 578.
amphiloxa, Heniicetopsis, 251.

Pseudocetopsis, 252.
Amur, Siberia, Giliak Indian crania,

132.

Anadyr region, Siberia, Indian crania
from, 148-151.

Anarsia llneatella, 360, 369.
Anarhichas lupn.s, 548.
Anastatoidea, 340.

Anastatus, 339. 340. 366.
anreicorpns. 348.
laticeps, 365.

lougicep.s, 345.
Ancistrus, 286.

brevifllis, 305.
brevifilis hodenhunicri, 302, 303, 305.
brevifllis brevifilis, 302, 303, 305, 307-
chagresi, 303.

(Pseudancistrns) coquenani, 299.
guntheri, 299.

gymnorhynchus, 302, 305.
medians, 317.

niystacinus, 314.

punctatus. 301.

rothschildi, 303.
spinosus, 303.
triradiatus martini, 302, 303, 307.
triradiatus triradiatus, 302-304.
(Hemiancistrus) yaravi, 299.

Anisembia, 434, 435, 445, 448, 449.
(Chelicerca) davisi, 448, 451.
(?) heynionsi, 454.

(Chelicerca) heymonsi, 454.
infra, 435.

rubra, 454.

(Dactylocerca) rubra, 454.
(Anisembia) schwarzi, 446, 44T

(fig.), 448.
sini, 418.

(Bulbocerca) sini, 445, 418.
texana, 445, 473.
(Ani.sembia) texana, 445.
(Ani.sembia) venosa, 445, 446, 44T

( flS. )

.

wheeleri, 452.

(Chelicerca) wheeleri, 452.
Anisembia, sul)g., 445.
Anisembiidae, 402, 404, 434.
Anisembiinae. 434, 435.
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anisitsi, Homodiaetus, 264.

aniiectens, Homiancistrus, 320.

aiinecteris, Acanthoixmia, 2(j4.

annularis, Pomoxis, 555.

auomala, Chaotostonia, 287, 290.

Chaetostoma anoniala, 288, 290,

204, 295.

anomalus, Chaetostoma, 287.

Cliaetostomus, 295.

antiqna, Haploembia, 497.

Antipaiuria, 404, 411.

aequicercata, 404, 410.

uriclii, 406.

Apanteles sp., 351.

Aposthonia, 494.

u upend iculata, Xiphidiopsis, 509, 516,
"517 (fig.), 523.

aiipeudiculosus, Argulns, 568, 575, 579.

nrabica, Coffea, 374, 377.

Arachnophaga, 339, 340, 363.

ahstrusa, 342, 343, 360, 362.

alboliuea, 340, 343.

iildrichi, 342, 360.

aureicorpus, 341, 348.

costalis, 341, 346, 348.

ferruginea, 342, 353, 361, 362,

frontali'i, 342, 343, 357, 360.

hirtibasis, 341, 343
lungiceps, 341, 343, 345, 359.

nocua, 341, 343, 348.

opaca, 341, 342, 351, 353.

picea, 312, 351, 355, 357. 360.

seutata, 342, 343, 353.

Araueus pegnia, 362.

argentina, Embia, 458.

Embia (Rhagadocbir), 458.

Idioemhia, 458.

Pararbagadocbir, 429.

argentinae, Pbloeotribus, 385, 386.

Arges chotae, 283.

orientalis, 282.

Aigulidae. 551.

Arguloida, 530, 551.

Argulus, 551, 552, 575 (key).

alosae, 576.

americauus, 571, 572, 578.

appendiculosus, 568, 575, 579.

bicolor, 575, 577.

biramosus, 530, 568, 575.

borealis, 577.

canadensis, 530, 568, 576.

catostomi, 579.

cubensis, 552, 576.

dactylopteri, 563.

diversus, 530, 552, 571, 572, 575, 579.

flavescens, 577.

floridensis, 577.

funduli, 560, 561.

fuscus, 575, 578.

indicus, 530, 552, 576.

intectus, 530, 553, 579.

japonicus, 530, 558, 566, 567, 578.

laticauda, 578.

latus, 530, 5(J0, 569, 578.

lepido.stei, 579.

I,»H/!c(nidritiis. r>?,0, 555, 576.

lumitus, 530, 557, 559, 560, 576.

Argulus raaeulosus, 530, 552, 570, 572,
575, 579.

mogalops, 570, 577.
megalops spivosiis, 530. 563.
melanostictus, 530, 565, 577.
mississippiensis, 579.
nattereri, 530, 552, 573-575, 578.
niger, 530, 509, 577.
nobilis, 579.

paulensis, 530, 552. 572-575, 579.
pugettensis, 569, 577.
reticulatus, 578.

rbamdiae, 552, 576.
rotund us, 530, 564, 579.
salminei, 530, 552, 572-575.
siamensis, 576.

stizostetbii, .568, .569, 576.
trilineata, 566.

trilineatus. 530, 566, 577.
varians, 530. 570, 577.

versicolor, 579.

violaceus, 578.

Argyrophylax albincisa, 343.
ariommus, Dysgamus, 531.

Arius. 184.

berzbergii, 184.

spixii, 183, 184.

ariu.s, Pimelodus, 184.

arizonicus, Garphobivs, 398.

armata, Oligembia (Oligembia), 461,
474, 475 (fig.),

annatulus, Doras, 2(59.

armatus, Ageneiosus, 240.

asperatus, Cbramesu?, 391.

Asteroclieres, 547.

lilljeborgii, 530, 547.

Asterocheridae, 547.

Astroblepidae. 179, 180, 182, 278.

Astroblepus, 278.

bouleugeri, 280.

brachycephalus, 281.

chapmani, 279.

chiniborazoi, 282.

chotae, 281, 283-285.

cyclopus cirratus, 282.

cyclopus cyclopus, 282.

cyclopus santauderensls, 282.

eigenmanni, 281.

festae, 279.

fissidens, 278.

freuatus, 282, 283.

grixalvii, 278, 281.

guentheri, 278.

heterodon, 280.

homodon, 278.

labialis, 280.

latidens, 279.

longiceps, 281.

longitilis, 280.

mancoi, 282.

mariae, 279.

marmoratus, 281.

micreseus, 281.

nicefori, 278.

orientalis, 280, 282.

peruauus, 279.
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Astroblepus phelpsi, 282-285.
pirrense, 281.

praeliorum, 282.

prenadilla, 281.

regani, 281.

retropinna, 280.

rosei, 281.

sabalo, 281.

simonsi, 279,

supramoUis, 280.

taczanowskii, 281.

trifasciatus, 280.

nbidiai, 281.

unifasciatus. 282.

Taillanti, 281.

vanceae, 279.

ventrale, 282.

whymperi, 281.

astyra, Brassolis, .344.

atlanticus, Dy.sgamus, 529. 531, 5.33.

atrizona, Hoploiuyzoii, 244, 247, 249.

Hoplomyzon atrizona, 244, 245
(fig.), 246, 249.

Aucheuipteridae, 179, 180, 181, 189, 236.

Auchenipterus galeatus, 239.

heckelii, 240.

maciilosiis, 239.

aulopygius, Centromochlus, 239, 240.

auiatus, Carassius, 5.57.

aureicorpus, Anasratus, 348.

Arachnophaga, 341, 348.

bagre, Bagre, 179, 183, 184.

Silurus, 183, 184.

Bagre. 183.

bagre, 179, 183, 184.

luariims, 183.

Bagre abuelo, 191.

Bagreidae, 179, 181, 182.

Balaenophilus, 543.

Bankia sp., 540.

banksi, IcUoemhia, 4.5.5, 456 (fig.).

Oligembia, 455.

banneaui, Pygidium banneaui, 263.

barbancho, ?Pimelodus, 215.

barbatus, Hvpostomus, 296.

Platysilurns, 232, 233, 235.

batesi, Embia (Olyntha), 413.

Embolyntha, 413.

Olyntha. 413.

Rhagadochir, 413.

Beetles, American scolytoid, new species
of, mostly Neotropical, 371.

benjaraini, Entomocorus, 239.

Bergiella, 191.

Betta sp., 552.

bicingillata, Oligotoma, 497.

bicirrhosus, Plecostomus, 320.

bicolor, Argiilns, 575, 577.

bicolor, Oligembia (Oligembia), 462, 466
(fig.), 468.

birabpni, Embia, 430.

Pararbagadochir, 421, 426 (fiir.)',

429, 4.30, 433, 458.

biramosus, Argulns, 530, 568, 575.

bituberculatus, Xiphidiopsis, C06.

Blackman, M. W., on new species of
American scolytoid beetles, 371.

blackwelderi, Pliloeosinus, 397.

blandfordi, Hexacolus, 381.

bleekeri, Paracetopsis, 251.

bodenha inert, Ancistrus brevifllis, 302,
303, 305.

toliviae, Camptocerus, 378.

Phloeotribus, 385, 387.

bondi, Acanthopoma, 205.

Corydoras, 277, 278.

boqnillae, Cetopsorhamdia, 218.

borealis, Argulns, 577.

Botlirosternini, 371.

boulengeri, Astroblepus, 280.

Brachiella, 547.

lopbii, 548.

sqnali, 530, 547.

bracliyccpbalus, Astroblepus, 281.

Brachvplatystoma, 188, 232.

vaillanti, 229 (fig.), 232.

Bracbvrhamdia, 209.

imitator, 209.

bramina, Embia, 495.

Oligotoma, 495.

brasiliensis, Embia, 413.

Embia (Olyntha), 413.

Embius, 413.
Embolyntha, 413.

Encyrtaspis, 363, 364.

Olyntha, 412, 413.

Brassolis astyra, 344.

braziliensis, Renocis, 390.

braueri, Hemiancistrus, 320.

brevicanda, Oligembia, 461, 463 (fig.),

467, 482.

Oligembia (Oligembia), 463.

Breviceps, 183.

brevifilis, Ageueiosus, 240, 242, 248.

Ancistrus, 305.

Ancistrus brevifilis, 302, 303, 305,

307.

brevior, Chasmocranus, 218.

brevis, Tridens, 266, 267.

Tridenslmilis, 269.

brunnea, Loricaria, 322.

buckleyi, ?Pimelodella, 212.

Bulbocerca, subg., 448.

Bunocephalidae, 179, 180, 181, 243, 245.

Buriat Indian crania, Siberia, 114, 116,

118, 120, 122.

buscki, Oligembia (Oligembia), 462, 464
fig.), 467.

'butcheri, Pseudopimelodus villosus, 198,

199, 200.

Calamoclostes, 412, 414.

albistriolatus, 411, 412, 414, 415.

gumeyi, 414 (fig.), 415.

californica, Embia, 495.

Oligotoma, 496.

californicus, Encyrtaspis, 364, 368, 369.

Lei^erisinus, 394, 396.

Tineobius, ,368.

Caligidae, 531, .533.

Caligoida, 529-531.
caUanl, Schizembia, 440, 442 (fig.), 444.
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CMllioIithyidae. 179, ISO. 182, 275.

callichthys. Callichthys, 275.

Sihirus. 275.

Callichthys. 275.

calliciithys, 275.

C'irris quatHior, 275.

lat'vigatu.s, 275.

littoiT.lis, 27G.

thoracatu.s. 276.

Callophy.>^idae. 181, 235.

Callophysiis, 235.

uiacropterus. 236.

Caniptocerus. 378.

b()Ui:iac, 378.

(jiiadridcns. 379.

Caniiitocerhu, 371.

canadensis. Ar.milus, 530, 56S, 576.

candiia, Heiuketopsis, 251.

capricercus. Xiphidiopsis, 507, 509, 521.

Carassius auratns, 557.

caribhcaiia, Oligemhia {Diloboccrca)

,

490 (fig.), 491, 492.

carnegiei. Pseudancistius. 297.

carpeiiteri, Rluigachtchir, 421.

Carphohius, 398.

arizonirus. .S9S.

cataphrarta, Loricaria, 322, 323, 326, 329.

Catfish, sea. 533.

Catfishes. of Venezuela, 173.

catostonii, ArguUis, 579.

Catileya sp., 423, 441, 443, 485, 487.

caucanus, Ageneiosiis. 240, 242, 243.

Lasiancistrns, 316, 317.

Cecidomyiidae, 491.

cecropii, Hexacolu-s, 381.

Ceiba pentandra. 408.

Centroniochlus, 236, 239.

aulopygins, 239, 240.

heckelii. 239, 240.

Ceratolepis, 380.

errans, 380.

tinbilus, 380.

cervicercus. Xiphidiopsis, 507, 509.

Cetopsidae, 179, 180, 182, 250.

Cetopsis, 251.

chalmersi, 251.

coecutiens. 251, 2.52.

gabroides, 251, 252.

occidentalis, 251.

plumbeus, 251.

ventralis, 251.

Cetops(.rhanidia. 187, 218, 222, 224, 226.

boquiUae, 218.

haseniani, 219.

iusidiosa, 220.

mirini, 219.

nasus. 218, 220. 224.

Orinoco, 220, 225.

pickle i, 220, 222.

rosae, 219.

ftheniiani, 219, 220.

C'haetostonia, 285, 287 290.

anoniala, 287, 290.

anomala anoniala, 288, 290, 294, 295.

anornala mvichtlujs, 288, 290, 292,

295.

anonialus, 2^7.

Chaeiosionia fui-cata. 291.

guairensis. 288, 292.

loborhyncha. 287.

milesi. 287-289. 291.

inulirosti-is, 288, 296.

pears<'i. 288. 296.

stanni, 288.

stannii. 292.

tdciiiiftciisix. 287, 288.

thomsoni, 291.

Chaetostonuis anonialus, 295.

cochliodon, .308.

gibbosus, 30S.

guairensis, 292.

gymnorhynchus, 305.

heteracanthus, 313.

niystacinus, 314.

nigrolhieatns. .307, 308.

nudirostris. 296.

])earsei, 296.

stanniij 292.

chagi-esi, Ancistrus, 303.

Pinielodella chagresi, 210. 214.

I'inielodus ( Pseudorha nulla ) . 214.

Oialcid-flies of family Eupelniidae from
North and South America, 339.

chalmersi, Cetopsis, 251.

P.^eudocetopsis, 252.

cluipini. Renocis. 390.

fhapniani. Astroblepus, 279.

Chasniocranus, 218.

brevior, 218.

longior, 218.

quadrizonatus, 218.

rosae, 219.

rrnncatorostris. 218.

Cheiridodus. 286, 311.

hondae. 312.

Chelicerca, 402, 434. 435. 445, 448. 449.

(rrotdchcUccrca) dampfi, 448, 449,

4.50 (fig.).

(Clielicerca) davisi, 449, 452, 454.

( Chelicerca ) heymonsi. 449. 4.54.

(Chelicerca) nodulosa, 449, 450
(fig.), 451, 4.54.

(Dactylocerca) rubra, 449, 454. 499.

(Chelicerca) wheeleri, 449, 452, 4.53

(fig.).

(Mielicei'ca, suhg., 449, 451, 4.54.

rhiiipiiv. Oligembia (Dilobocerai) , 477,

4S0 (fig.), 481.

chiniltorazoi. A.stroblepus, 282.

China, new leaf-katydids of genus Xiphi-

diopsis from, 505.

ihotae, Arges, 283.

Astroblepus, 281, 283, 284, 285.

Chranu'sus. 391.

aspera.tus, 391.

hicoriae, 391.

pdiiaiiiCHNis. 391.

Christ inn en.sis, Lepeophtheirus, 529, 533.

chrysops. Stenotomus, 553.

Chukchi Indian crania, Siberia, 142-145,

148-154.

cirratus, Astroblepus cyclopus, 282.

cirrhosa, Vandellia, 265.
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eirrliosus, Hypostomus, 302.

citri, Tineobins, 368.

clariiis. Piinelodus clarias, 202, 203, 206.

Silui-iis, 207.

Syiioduntis, 206.

Clan.sidiidae, 544, 547.

Claiisidiiim, 546.

flavata. Xiphidiopsis. 506, 507.

Clothoda, 402, 404. 405, 416, 4:37.

aequicercata. 405. 407 (fig.) , 408-410.
florissauteiisi.s. 402. 405, 406.

intermedia. 40S. 410, 411.

nebilis, 406, 408.

urichi, 406, 411.

urichi intermedia, 405, 407 (fig.),

408.

urielii uriclii, 405, 406, 407 (fig.).

Clothodidae, 402, 404.

Clothodinae, 404.

Cnesinus, 371.

coyttatiis. 373.

cuhenais, 371.

foveatus, 375.

gracilis, 376.

nitkluK. 377.

pananicnsit'i, 372.

porcatus, 375.
i^obai, 374.

.siiuiiis, 375.

strigicollis, 371.
substri(/atus, 376.

cobrensis, I'.seudancistnis pediculatus.
206, 297, 299.

coccidivora, Laetilia, 369.

cochliodon, Cliaeto.stomiis, 308.

Cochliodon, 309, 311.
Hypostomu.s, 311.

Plecostomus, 311.

Cocliliodon, 286, 309, 311.

cochliodon, 309, 311.

plecostomoldes. 300, 311-313.
po.«(p/.s(7/, 309, 312.

coecntiens. Cetopsis, 251, 252.

Silvirns. 252.

Coffea arabica, 374, 377.

coguatKS. Cnesinus, 373.

Condylopalama agilis, 498.

cotifitsa, Pararhagadochir, 421, 428, i'^i,

(fig.), 433.

Copepods, parasitic, in United States Na-
tional Museum, 529.

coproph(ir/us, Pimelodus clarias. 202, 203,

204 (fig.), 206.

coqueiiani. Ancistrus (Pseudancistrus),
299.

Pi^eudanf^istrus, 296, 297, 299.

Corydoras, 275, 277.

aeneus. 277.

bondi. 277. 278.

geoffroy. 277.

melanistins. 209, 277, 278.

punctatus, 277.

septentrionalis. 277.
venezuelanus, 277.

costalis, Arachnophaga, 341, 346, 348.

Crania, Alasl^a Peninsula Indians, 30. 32.

Aleut Indians. Kagamil Caves, Aleu-
tian Islands, 66. 68, 74, 75.

Buriat Indians, Siberia, 114, 116,

118, 120, 122.

Chukchi Indians, Siberia, 142-145,
148-154.

Dall Island, Southeast Alaska, 8-10.

Giliak Indians, Siberia, 128, 132.

Haida Indians, 11-14.

Kamchadel Indians, Siberia, 140.
Kodiak Island, Koniag Indians, 34,

38, 41.

Lamut Indians, Siberia, 140.

Mongols, Siberia, 156-166.
Neolithic, Siberia, 87.

Non-Eskimo people of Northwest
coast, Alaska, and Siberia, 1.

Northwest Canada Indians, 26, 27,
29.

Northwest coast Indians, 4-7.

Ostiak Indians, Siberia, 92, 98.

Pennock Island. Southeast Alaska,
8. 9.

Sakhalin, Siberia, Giliak Indians,
128.

Samoyed Indians, Siberia, 88, 90.

Shageluk (Yukon) Indians, 22-25.
South and Soutliwest Alaska In-

dians, 15-18.

Southeast Alaska Indians, 8-14.

Tlingit Indians, 8-10, 14.

Tungus Indians. Siberia, 108, 112.

Ulchi Indians, Siberia. 126.

Vogul Indians, Siberia, 104, 106.

Yakut Indians, Siberia. 134.

Yukagir Indians. Siberia, 136.

Yukon Indians, 18-21.
Crappie, 555.

crassifolla, Ulmus, 473.

crista tus. Pimelodus, 209.

cubana, Oligotoma, 495.

Olyntha, 495.

cubensis, Argulus, 552. 576.

cubcnsis, Cnesinus, 371.

cupressi, Phloeosinus, 397.

curtirostra, Farlowella, 3:^6, 3.37.

cyclolabia. Xiphidiopsis, 518.

Cyclopoida, 529. ,530, 543.

cyclopus. Astrobl»^pus cyclopus, 282.
Cyrtarachne sp., 363.

Dactylocei'ca, subg.. 445, 449, 454.

dactylopteri. Argulus, 563.

daguae, Pseudancistrus, 297.

Dall Island. Southeast Alaska, Indian
crania from. 8-10.

(lanipfi. Chelicerca (Protodiclicerca)

,

448, 449. 450 (fig.).

(hirlinf/fovi. Oligembia fOligembia), 462,
466 (fig.), 467, 469.

davisi. Anisembia (Chelicerca), 448. 451.
Chelicerca (Chelicerca), 4-19. 452, 454.

(1ari.<ii. Pararhagadochir, 421, 429, 432
(fig.), 434.
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dawall, Hypophthahnns, 243.

dentatus. Achrhoinus. 529, 530, 537.

Diloboccrca, subg.. 476, 477 (key).
Diradius. 455, -J'J3.

pusilus, 493.

diversiis. Argulus, 530, 552, 571, 572,

575 579
Doradiday, 179, 180, 182, 269, 271.

Doraops, 270.

zuloayal 2G9, 271, 272 (fig.),

Doras albomaciilatus, 274.

nrinatulus, 269.

niger, 274.

duodeciiiialis. Hypostoinus, 301.

Pterygoplichtliys, 301.

Duopalatinus, 189.

emargiiiatus. 229 (fig.).

Dupouyichfhys, 244.

sapifo. 244, 245 (fig.), 249.

dura, Loricaria, 322.

Dysgamus, 531, 533.

ariommus, 531.

atlanticus, 529. 531, 533.

longifurcatns, 531.

rhinodoutis, 530, 533.

eigenmanni, Astroblepus, 281.

Orinocodoras, 269. 274.

elongata, Kr0yerina, 530, 549.

emanueU, Pygidium cinanueli, 258, 259.

261, 264.

emarginata, Oligembia (Dilobocerca)

,

477,480 (fig.), 483.

emarginata. Xiphidiopsis, 506, 508, 516,

516, 517 (fig.), 526.

emargiiiatus:, Duopalatinus, 229 (fig.)-

Hypostomus, 320. 322.

Plecostomus, 322.

Embia, 406, 412, 494.

adspersa, 434.

argentina, 458.

(Iihagadochir) argentina, 458.

batesi, 413.

(Oiyntha) batesi, 413.

birabeni, 4.30.

bramina, 495.

brasilieusis. 413.

(Olyntba) brasilieusis, 413.

brasiliensis flavieercatus, 413.

oalifornica, 495.

flavicollis, 424.

florissantensis, 406.

hova, 495.

(Oligotoma) bubbardi, 462.
humbertiana, 496.
klugi. 40S.

kotzbaueri, 498.

latroillii. 495.

(Oiyntha) mulleri, 497.
nigra, 495.

nobilis, 40-5.

(Oiyntha) nobilis, 406.

oligotonioides, 492.

piqnotana, 497.

ruficapilla, 498.

(Oiyntha) ruficapilla, 498.
ruficnllis. 435.

salomi, 420.

Embia salvini, 419.

(Oiyntha) salvini, 419.

(Oligotoma) saundersii, 494, 495.

tenuis. 431.

texana, 445.

trachelia, 424.

trinitatis. 420, 421.

urichi, 406.

wagneri, 413.

Eml)idae, 411.

Embiidae, 401, 404, 411, 412.

Enibioptera, or web-spinners, of tlie New
World, revision of, 401.

Embius, 412.

brasiliensis. 413.

Embolyntha, 401, 412, 415, 418, 497.

batesi, 413.

brasiliensis, 413.

salvini, 419.

wagneri, 413.

emiliens, Lepeophtheirus, .")29, 535.

Encvrtarpis (sic) proxinius, 365.

Encyrtaspis, 339, 363. 366, 368.

adjimctiis, 364, 366.

brasiliensis, 363, 364.

californicus, 364, 36S, 369.

laticeps, 3&3, 365. 366.

proximus, 363, 365. 36Q.

semirufus. 363, 364, 368, 369.
Entomocorus, 236, 230.

benjamini, 239.

Epeira globosa, 362.

Ergasilidae, 543.

errans, Ceratolepis, 380,

Estigmene acraea, 351,

Eudactylinidae, 549.

Eupelmidae, chalcid-flies of the family,
from North and South America, 339.

Eupelnius piceus, 340, 3.55.

Evetria sp., 369.

excisa, Oligembia {Dilohocerca), 477,

482, 483 (fig.).

exigtius, Paeonodes, 530, 550.

Farlowella. 287, 335.

acus, 336.

curtirostra, 336, 337.

vittata, 336, 337.

fasciatuni, Platystoma, 232.

Pseudoplatystoma, 229 (fig.), 232,

fasciatus, Silurus, 232.

Felichthys, 183.

Feltiella sp.. 491.

ferriiginea, Arachuophaga, 342, 353, 361,

362.

festae, Astroblepus, 279.

festivum. Sturisoma, 337^ 338.

Fightingfish, 552.

filamentosa, Loricaria, 323, 326, 328.

finibriata, Loricaria, 328.

flmbriatus. Lithoxus, 307.

Pseudacanthicus (Lithoxus), 307.

fissidons. Astroblepus, 27S.

flabelliferus, Ochmacanthus, 265,

flavescens. Argulus, 577.

flaviceps. Rh.Tgadochir tenuis, 431.

flavieercatus, Embia brasiliensis, 413,
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flavieollis, Embia, 42-1.

01igt)toiiia, 422.

Pararhagadoehir trinitatia;, 424.
Rhagadochir, 424.

floridensis, Ai-giilu.s, 577.
floi-issantensis, Clothoda, 402, 405, 406.

Embia, 406.

Oligotoma, 406.
Flounder, eel-backed, 563.
foveatns. Cnesinus, 375.
Fraxiiius oregoiia, 397.

sp., 395.

freiei, Ageneiosn?, 241, 242.
frenatus, Astroblepns, 282, 283.
frontalis, Arachnopbaga, 342, 343, 357,

360.

funduli. ArguIiLS, 560, 561.
fnrcata, Cbaetostoma, 291.
fu-scum, Pj'gidiuni, 257.
fuscus, Arguhis. 575, 578.

gabioides, Cetopsis, 251, 252.
Gahan, A. B.. on revision of two genera

of chalcid-flies belonging to the family
Enpelmidae from North and South
America, 339.

galea tus. Auchenipterus, 239.
Silurus, 239.

Trachycorystes, 236. 239.
Galeichthys gronovii, 184.

sp., 533.

Galeocerdo tigrinus, 549.
Galeus glaucus, 549.

geniculata, Teratembia, 494.
geoffroy, Corydoras, 277.
gibbosus, Chaetostomus, 308.
gibbosus, Panaque, 308, 309, 311.
gigantea, Oligembia (Dilobocerca), 477,

485, 486 (I1g.).

Giliak Indian crania, Siberia, 128, 132.
glaucus, Galeus, 549.
globosa, Epeira, 362.
gobioides, Pseudocetopsis, 252.
Goldfish, 557.
gossypiella, Pectinophora, 365.
gracilis, Cnesinus, 376.
gracilis, Ostrincola, 529, 543.
gracilis, Pinielodella, 210, 211.

Pimelodella (Pseudorhamdia), 212.
Pimelodus, 211.

grahami, Xiphidiopsis, 507, 508, 510, 516,
517 (fig.).

grandis, SchizemUa, 440, 441, 442 (fig.),

443.

Grapholitha molesta, 348, 359, 369.
grassii, Haploembia, 497.
griflinl. Pimelodella, 211.

grixalvii, Astroblepus, 278, 281.
gronovii, Galeichthys, 184.
grosskopfii, Pimelodus grosskopfii, 203,

208.

guacari, H.vpostomus, 320.
Plp':^ostonras, 320.

guairensis, Chaetosroma, 2S8, 292.
Chaetostomus, 292.
Rhamdia, 196.

guentheri, Astroblepus, 278.
guntheri, Ancistrus, 299.

guppyi, Pseudauchenipterus, 239.
giirnei/i, Calamoclostes, 414 (fig.). 415.

Xiphidiopsis, 506-508, 516, 517 (fig),

521, 524.
gymnogaster, Loricaria, 324.

Loricaria gymnogaster, 324, 326, 332,
£33.

gymnorhynchus, Ancistrus, 302, 305.
Chaetostomus, 305.

Gynembia. 401, 494, 496.
tarsalis, 402, 496.

Haemomaster, 257, 264.
venezuelae, 264.

haemomyzon, Homodiaetus, 264.
Haida Indian crania, 11-14.
haitiana, Mesembia, 438, 440.
Haploembia, 445, 497.

antiqua, 497.

grassii, 497.

solieri, 497.

wheeleri, 452.

Harpacticoida, 529, 540.
haniiigtoni, Phloeotribus, 385, 388.
hasemani, Cetopsorhamdia, 219.

Imparfinis, 219.

hastaticercus, Xiphidiopsis, 506-510.
heckelii, Auchenipterus, 240.

Centromochlus, 239, 240.
Hemiancistrus, 286, 317, 319.

annectens, 320.

braueri, 320.

holostictus, 320.
landoni, 320.

maracaiboensis, 317.
megacephalus, 320.
mystacinus, 314.
schombui'gkii, 320.
wilsoni, 320.

Hemicetopsis, 251.

amphiloxa, 251.
candira, 251.

minutus, 251.

othonops, 251.

Hemidoras leporhinus, 275.
Hemisorubim, 187, 228.

platyrhynchos, 228.

Henricia leviuscula, 547.

herzbergii, Arius. 184.

Selenaspis, 183.

Silurus, 184.

heteracanthus, Chaetostomus, 313.

heterodon, Astroblepus, 280.

Hexacolini, 371.

Hexacolus, 381.

blandfordi, 381.

cecropii, 381.

Tevis, 382.

sivieteniae. 381, 382.

heymonsi, Anisembia, 454.

Anisembia (Chelicerca), 454.

Chelicerpa (^ Chelicerca), 449, 454,
Oligotoma, 454.

Iiicoriae, Chramesus, 391.

hirtibasis. Arachnopliaga, 341, 343.

hoferi, Leperisinus, 394, 396.

holostictus, Hemiancistrus, 320.
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Homodiaetns. 2r.7, 264.

anisitsi. 264.

haeinoiiiyzoii, 264.

homodon. .Vstroblepus. 278.

hoiulae. Clieiridodns. 312.

Plet'osloinus, 311. 813.

Hoplomyzon, 244, 247.

atrizona, 244, 247, 249.

atrizona atrizona, 244, 245 (fig.),

246. 249.

atrizona prtroleus, 244, 245 (fig.),

2-16, 248.

Hoplosoina aeneum, 277.

Hoplosteriuim, 275.

littorale, 275, 276.

raagdaleiiae, 276.

oronocoi, 276.

thoracatuin, 276.

thoracatuni inagdalenae, 276.

thoracatuin tlioracatnni, 276.
hoi-ridufj, I'lecostoums, 322.

hospes, Meseiiibla. 438. 439.

Oligotoma, 437, 439.

hova. Einbia, 495.

Oligotoma, 495.

Hrdlitka, Ale8. on catalog of human
crania in United States National
Museum collections, non-Eskimo peo-
ple of Northwest coast, Alaska, and
Siberia, 1.

hubbardl, Embia (Oligotoma), 462.
Oligembia, 459. 461, 462, 463 (fig.),

465, 467, 491.

Oligembia (Oligembia), 462.
Oligotoma, 460, 461, 462.

humbertiana, Embia. 496.

Oligotoma. 495. 496.
humilis. lMmelodu.s, 196.

Rhamdia. 196.

Hylesinini. 371.

Hypophrhnlnuis dawall, 243.
H.vpoptopoma. 287, 338.

thoracatum, 338.

Hypostomus, 286. 320.

barbatus, 296.

cirrhosus, 302.
cochliodon, 311.

duodecimalis, 301.
emarginatus, 320, 322.
guacari, 320.

multiradiatus. 301.
plecostomus. 320, 321.
watwata, 320, 321.

Idioembia, 455, 459, 492.
argentina, 458.

banksi, 455, 456 (fig.).

producfa, 456 (fig.), 458, 459.
Iheringichthys, 190, 191.

labrosus. 191.
mega lops, 190.

westennanni, 191.
imitatcu'. Brachyrhamdia, 209.
ImparfinJs. 218.

liasemani. 219.
mirini, 219.

imperialis. Lepf^risinus, 304.
inaetiualis, Oligotimia, 495.

indicata, Lamprosema, 343.

indicus, Argulus, 530, 552, 576.

inflata, NeorJtagadochir, 414 (fig.), 418,

419.

infra, Aiiisembia, 435.

Inga, 384.

i}i(/(ir, Prionosceles, 383.

insidiosa, Cetopsorhamdia, 220.

insidic.sus. Stegophilus, 264.

insiguis, Trachycorystes insignis, 238.

insnlaris, Oligotoma, 495.

KentiCis. 3'!0.

intcclits. Argulus, 530, 553, 579.

intermedia, Clothoda, lOS, 410, 411.

Clothoda urichi, 405, 407, (fig.), 41)8.

intricata. Oligembia (Dilohocerca), 459,

484.

Itonididae, 491.

j(ilni)ae, Oligembia {Dilohoccrca), 477,

480 (fig.),

japonlca, Oligotoma, 446.

japonicus, Argulus, 530, 558, 566, 567, 578.

jubata, Loricaria. 324.

jtijiii/ii, Phloeorribus, 385, 389.

Kagamil Caves, Aleutian Islands, Aleut
Indian crania from, 66, 68, 74, 75.

Kamchadel Indian crania, Siberia, 140.

klugi, Embia, 498.

kneril. Trichomycterus. 261.

P.vgidinm. 258, 261, 261.

Kodiak and Aleutian Islands, Indiau
crania from, 86.

Kodiak Island, Koniag crania from, 34,

38. 41.

Pre-Koniag Indian crania from, 43,

44, 46. 50, 52. 58, 59.

Koniag Indians, notes on. 170.

Koriak Indian crania, Siberia, 140, 141.

kotzbaueri, Embia, 498.

Kr0.verina, 549.

elongata, 530, 549.

nasuta, 549.

kulingensis. Xiphidiopsis. 507. 509.

kirricliow<nsifi. Xiphidiopsis, 507, 512,

516, 517 (fig.), 525.

labialis, Astroblepus, 280.

labrosus, Iheringichthys, 191.

Pimelodus. 191.

Laetilia coccidivora, 369.

laevigatus. Callichthys, 275.

l(!goic]ithi/s, Loricaria gymnogaster, 324,

326, 331.

Lamprosema indicata. 343.

Li'.mut Indian ci'ania, Siberia, 140.

landoni. Heujiancistrus, 320.

Lasiancistrus, 286, 313, 316.

caucanus, 316, 317.

mitfdcaihocnsix, 314.

mayoloi, 316. 317.

mystacinus, 314, 316, 317.

planiceps, 317.

laticauda. Argulus, 578.

laticeps. Anastatus, 365.

Encyrtaspis, 363, 365, 366.

latidens, Astroblepus, 279.
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latiiira, Loricaria filamentosa, 328.

latreillei, Oligotoma. 495.

latreillii, Embia, 495.

Olisotoma, 495.

latus, Arguli-.s, 530, 560. 569, 578.

Leaf-katydids new Chinese species of

genus Xipliidiopsis, 505.

Lepeophtheiius, 533.

christiaricn-tis, 529, 533.

eminent, 529, 535.

))iurc('pcs, 529, 536.

Leperisinus, 394.

califori liens. .394, 396.

hofrri, 394. 396.

imperialis, 394.

oregoiivx. 396.

lepidostei, Argulns, 579.

leporhinns. Hemidoras, 275.

Opsodoras, 270, 275.

Leptogenys wheeleri, 453.

Lernaeopodidae, .547.

Leinaeopodoida, 530, 547.

Lcrnaeosolea, 548.

lyrodis, 530, 548.

Lestodiplosis sp., 491.

Icvis. Hexacolus, 382.

levinscula, Henricia, 547.

lilljeborgii, Asterocheres, 530, 547.

lima. Silurus, 228.

Sorubim, 228. 229 (fig.).

liiiami, Pimelodeila, 210, 214.

lineatella, Anarsia. 360, 369.

Liopsetta putnami, 563.

Liosomadoas, 271.

lithoides, Lithoxus, 307.

Lithoxus, 286. 307.

fimbriatus. 307.

lithoides, 307.

littorale, Hoplostermun, 275, 276.

littorali.s. Callichthys. 276.

lohata, Oligenibia (Dilohocerca) , 460,

476. 477, 478 (fig.),

ioborhyncha, Chaetostoma, 287.

l()fifjic(iud(ttii>^, Argiilus. 5.30, 555, 576.

longiceps, Anastatns, 345.

Araclinophaga, 341, 343, 845, 359.

Astroblepns. 281.

longifllis, Astrnhlepus, 280.

longifurcatns, Dysgamus, 531.

longior, Chasn'.oci'anus, 218.

lophii. Brachiella. 548.

Loricaria, 287. 322, 334, 335.

brunnea, 322.

eatapliraota, 322, 323, 326, 329.

dura, 322.

filamentosa, 323. 326. 328.

filamentosa latiura, 328.

fimbria ta. 328.

gymnogaster, 324.

gvninojraster gvmnogaster, 324, 326,

332, 333.

gymnogaster lagoichthi/s, 324, 326,

381.

jubata, 824.

maeulata, 322. 326.

magdalenae. 323, 324, 326.

plecostonins. 320.

rostrata, 336, 338.

Loricaria tuyivnsis, 328.

uracaiitlia, 323.

uracantha rupestrc. 323. 325-327.
uracantha uracantha, 323, 325-328.

variegata, 323.

variegata variegata, 324, 326, 330,

331
variegata vcnczucUie, 324, 326, 329.

Loricariidae. 179. 180, 182, 285.

hinafus. Argulus, .530, ,5.57, 5,59, 560, 576.

lunulatus, r^Iustelus, 538.

lupus, Anarhichas, 548.

liitkeiii. Paulioea, 229 (fig.).

Lycaenidae. 348.

ll/codis, Lcriiacosolcu, 580, 548.

macilentus, Pseudocetopsis. 252.

Maerocentrus sp., 348, 359, 360.

macropterus. Callophysus, 236.

Pinielodus, 235, 236.

maeulata, Loricaria, ,322, 326.

niaculatus, Pimelodus, 203, 206.

maculosus, Argulus, 530, 552, 570, 572,

575, 579.

Auchenipterus, 239.

magdalenae, Hoplosternum, 278.

Hoplosteruum thoracatum, 276.

Loricaria, 323, 324, 326.

magna, Phrixosoma, 392, 393.

Makaira ampla marlina, 535.

mahmno, Platysilurus, 229 ( fig. ) , 238, 284.

mancoi, Astroblepus, 282.

iiianvi, Phloeotribus, 385.

inararaiboritfiis. Heniiancistrus, 317.

Lasiancistrus. 314.

Pygidium banneaui, 2.58, 262, 264.

marcepes. Lepeophtheirus, 529, 536.

mariae, Astroblepus, 279.

mariuus, Aelurichthys, 188.

Bagre, 183.

Silurus, 188.

Marlin, black, 535.

marlina. Makaira ampla. 535.

marmoratus, Astroblepus, 2S1.

martini, Ancistriis triradiatus, 302, 303,

307.

mayoloi, Lasiancistrus, 316. 317.

niejHdii. Thyridopteryx, 360.

Meconematinae. 505.

Meconeminae. 505.

medians, Ancistrus, 317.

megacephaius, Heniiancistrus, 320.

virgaftirriila. Xiphidiopsis, 506, 508, 509,

.514, 516. .517 (fi.s:.).

Megaloitema, 187, 215.

platvcephalum, 215, 218.

platycephalum platycephalum, 216.

platycepbalum psamminm, 216.

punctatum. 215.

rhabdostigma, 2a3, 215.

robustum. 215.

xanthum. 215.

megalops, Argulus. 570, 577.

Iheringichthys. 190.

nielanistius. Corydoras, 20i1. 277, 278.

melanops. Tridens, 266.

melanostictus, Argulus, 530, 565, 577.
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melanura, Oligembia (Oligembia), 460-
4G2, 47U, 471 (ligj, 479, 499.

meridae, Pygidiiiiii, 257, 259.
Mesembia, 434, 435, 437, 440.

aequalis, 43S (tig.).

haitiaua, 438, 440.

bospes, 438, 439.

Mesembiinae, 434, 435.

mesopotoiuica, Oligotoma, 496.
motae, Pimelodella, 210, 212.

niicreseus, Astroblepus, 281.
Microembia, 412, 416, 434.

riKjosifrons, 414 (fig.), 417.
Microglanis, 197, 198.

poecilus, 197.

milesi. Cbaetostoma, 287-289, 291.
milleri, Teredo, 540.

niinuta, Schisembia, 440, 442 (fig.), 443.
minutiii?, Hemicetopsis, 251.

Psendocetopsis, 252.

Xipbidiopsis, 508, 509.

mirinl, Cetop.sorhamdia, 219.
Imparfinis, 219.

mississippiensis, Argulus, 579.
mitsukurii, Squalus, 547.

Miuroglanis, 266.

platycepbaius, 266.
molesta, Grapholitlia, 348, 359, 369.
Mongol crania, Siberia, 156-166.
tnotatancmif:. Pseudocetopsls plumbeus,

253, 255.

Pygidium emanueli, 258, 260, 264.
mulleri, Erubia (Olyntba), 497.

multiradiatus, Hypostomus, 301.
Pterygoplichthys, 301.

murrayi, Nogagus, 531.
Mustehis lunulatus, 538.
My i cola, 544.
mystacinus, Ancistrus, 314.

Cbaetostomns, 314.
Heuiiancisrriis, 314.

La.siancistrus, 314, 316, 317.

Nannorhanidia, 187, 226.
neniacheir. 227.

spnrrelli, 226.

nasu.s, Cetopsorba nulla. 218, 220, 224.
nasiita, Kr0yerina, 549.
nattererl, Argulus. 530, 552. 573-575, 578.
nuvanoi, Pimelodus grosskopfii, 203,

207.

neiuacbeir, Nannorbanidia, 227.
Neniatognatbl, 179, 180.
Noocoelostoma sp.. 368.
Neolitbic crania, Siberia, 87.
Neorhdfjddochir, 412. 418.

infldfu, 414 (fifr.), 418, 419.
salvini. 418, 419.

Neslppus, 538.

nlcefori, Astroblepus, 278.
niger, Argulns, 530, 569, 577.

Doras, 274
Pseudodora.s, 269, 274.
Rhinodoras. 275.

nigra, Embia, 495.
Oligotoma, 495.

iiiijiiiia. Oligembia {Dllobovcrcn), 477,
486 (fig.).

nigroJinearus. Cliaetostonius, 307, 308.
Panaque, 307, 308, 3U9.

Pseudaucbenipterus, 239.
nitidus, Cnesinus, 377.

Phloeosinus, 397, 39S.
iiobllis, Argulus, 579.

Clotboda, 406, 408.
Enibia, 40.5.

Euibia (Olyntba), 406.

Olyntba, 406.

nocua, Aracbnopbaga, 341, 343. 348.
nodosus, Pseudauchenipterus, 239.

Silurus. 239.

no(lido><a, Chelicerca (Cbellcerca), 449,
450 (fig.), 451, 454.

Nogagus murrayi, 531.

Non-Eskimo people of Nortbwest coast,
Ala.ska, and Siberia, crania of. 1.

Nortb and Soutb America, chalcid-flies
of family Eupelmidae from, 339.

Nortbwest Canada Indians, crania of,

26, 27, 29.

Northwest coast Indians, crania of, 4-7.

Northwestern and Alaska Indians, cra-
nia of, 28.

nubilus, Ceratolepls, 380.

nudlrostrls, Cbaetostoma. 288, 296.
Cbaetostomns, 296.

obesa. Phrixosoma, 393.
occidentalls, Cetopsis, 251.

Ochmacantbus. 257, 265.
alternus, 265.

flabelliferus, 265.
Orinoco, 265.

octodecimspinosus, Acanthocottus, 563.
odynea. Pimelodella cbagresi, 210, 213,

214.

Oligembia, 402, 455, 457, 459, 473, 476,
494.

arinuta, 461, 475 (fig.).

(Oligembia) annatu, 474.

banksi, 455.

bicoJor, 462, 466 (fig.). 468.
(Oligembia) brevlcauda, 461, 463

dig.). 467, 4S2.

(Oligembia) buscJci, 462, 464 (fig.),

467.

(DiJoboccrca) caribbenna, 490
(fig.). 491, 492.

(Dilobocerca) chiapae, 477, 480
(fig.), 481.

(Oligembia) darlingtoni, 462, 466
(fig.) 467, 469.

(Dilobocerca) eniaroinatd, 480
(fig.), 483.

(Dilobocerca) excisa, 477, 482, 483
(fig.).

(Dilobocerca) gif/antea, 485, 486
(Qff.).

(Oligembia) bubbardi, 459, 461, 4(^2,

463 (fig.), 465. 467. 491.

(Dilobocerca) intricaia, 459. 484.

(Dilobocerca) jalapac, 417, 480
(fig.).
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Oligembia (Diloboccrca) lohata, 460,

476, 477, 478 (fig.).

(Oligerabia) inelanurn, 460, 461,

46L'. 470. 471 (fig.), 479, 499.

(Bilobocerca) niyrina, 486 (fig.).

(Diloboccrca) oligotoiuoides, 459,

460. 477, 492.

(Diloboccrca) pacifica, 484.

(Oligembia) pcruviaita, 462, 464
(fig.), 4&J, 474.

(Diloboccrca) plaumanni, '!^11, 486
(fig.) 487.

(Oligembia) rossi, 459. 460, 461, 474.

(01ii,^embia) M.>i ico.?o>', 462, 466 (fig.),

469.

(Dilobocerca) vanAykei, 460, 477,

488, 490 (fig.), 499.

Oligembia. subg., 461, 484.

Oligembiidae, 402, 404, 455.

Oligotoma, 401, 445. 494.

bicinglUata, 497.

bramina, 495.

califoruica, 496.

cubana, 495.

flavicollis, 422.

floi'issautensis, 406.
heymonsi, 454.

hospes, 437, 439.

hova, 495.

hubbarcli, 460-462.
humbertiana, 495, 496.

inaeqiialis, 495.

insularis, 495.

japonica, 446.

latreillei, 495.
latreillii, 495.

mesopotomica, 496.

nigra, 495.

rocbai, 495.

ruficoUis, 435.

saundersii, 495, 496.
texana, 446.

trinitatis, 422.

venosa, 435, 446.

Oligotomidae. 401. 404, 494, 496.

oligotomoide.s, Embia, 492.
Oligembia {Dilobocerca), 459, 460,

477, 492.

Rhagadochir, 492.

01yntba.''412.

agilis, 498.

batesi, 413.

brasiliensis. 412, 413.

cubana, 495.

nobilis, 406.
ruficapilla, 498.
salvini, 419.
uricbi, 406.

wbeeleri, 452.

Olynthidae, 411.

Olynthus, 412.

opaca, Arachnophaga, 341, 342, 351, 353.

Opsodoras, 275.

leiwrhinus, 270, 275.

orthacanthus, 275.
oregona, Fraxinus, 397.
oregonus, Leperisinus, 396.

orientalis, Arges, 282.

Astroblepus, 2S0, 282.

Orinoco, Cetopsorbamdia, 220, 225.

(iriuoco, Oclimacantbus, 265.

Orinoco. Pseudocetopsis plumbeus, 253.
Orinocodoras, 270, 274.

eigeiimanni, 269, 274.

ornatus. Pimelodus, 202, 203, 215.

Orochi Indian crania, Siberia, 138.

oronocoi, Hoplosternum, 276.

orthacanthus, Opsodoras, 275.

Ostiak Indian crania, Siberia, 92, 98.

Ostrea virginica, 543.

Ostrincola. 543.

gracilis, 529, 543.

otbonops, Hemicetopsis. 251.

Pseudocetopsis, 253.

oralis, Unicalfeutha, 529, 541.

Oxyloricaria tenuirostris, 338.

Oyster, common, 543.

pacifica, Oligembia (Dilobocerca), 477,

484.

Paeon odes, 550.

exiguus, 530, 550.

panamensis, Cbramesus, 391.

Cnesinus, 372.

Panaque, 286, 307.

gibbosus, 308, 309, 311.

nigrolineatns, 307, 308, 309.

purusiensis, 309.

suttotii, 308, 309.

Pandaridae, 537.

pantherinus, ?Pseudariodes, 206.

Papilio sp., 346.

Paracetopsis, 251
bleekeri, 251.

Pararhagadochir, 401, 408, 412, 418, 420,

424, 425, 443, 458, 459.

adspersa, 434.

argentina, 429.

birabeni, 421, 426 (fig.), 429, 430,

433 458
confusa, 'ibl, 428, 429 (fig.), 433.

davisi, 421, 429, 432 (fig.), 434.

scliadci, 421, 427, 429 (fig.).

sp., 433.

snrinamcnsis. 421, 432 (flg.), 433.

tenui.s, 421. 426 (flg.). 429, 431, 433.

trachelia, 421, 424, 426 (fig.), 428,

458.

trinitatensis, 421.

trinitatis, 425, 44.3.

trinitatis flavicollis, 424.

trinitatis subsp.?, 423 (fig.).

trinitatis trinitatis, 421, 423 (fig.),

paradalis, Ageneiosus, 240.

pardalis, Plecostoraus (Liposarcus), 302.

Pariolius, 218, 219.

Parimilodes, 544.

verrucosa, 529, 545.

parva, Pbrixosoma, 393.

paulensis, Arguhis, 530, 552, 572-575, 579.

Paulicea, 188.

lutkeni, 229 (fig.),

pearsei, Chaetostoma, 288, 296.

Chaetostomus, 296.
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ppjirsoni, Tridentopsis, 266.
pwtitiifrons. Aiijunyxis, 274.
Pecfinophora gossypiella, 365.
pecforalis, Trk-liopodiis, 552, 553.
pediculatus, Pseudaiit-istrus pediculatiis.

207, 301.
pcgnia. Araneus, 362.
prloirhthi/x, Trachj'corystes insignis,

236.

Peltidiidap, 5-10.

Pennock Island, Indian crania from,
8, 9.

pentandra. Ceiba, 408.
pornilana. Protembia. 406.
Ptrrunirhfhi/s. ISS, 229.

perruno, 229 (fig.), 230.
pernann.s. A.stroblepus, 279.
pcnivi'tiHi. Oligembia (Oligembia), 462,

464 (fig.), 465, 474.
Pestifcr, 546.

affilis, .529, 546.
petrohux. Hoploinyzon atrizona, 244, 245

(fig.), 246. 248.
phclpsi, A.stroblepus, 282-285.

Spfitulorirarlti, 334, 335.
Phleophthorus. 384.
Phloeoborus, 376.
Phloeosinus, 397.

blnckwcldrri, 397.
cupressi, .397.

nitidus. .397, 398.
Phloeofrihini. .371, 384.
Phloeotribns. 384.

aiyoitinae. 385, 386.
hoUriae. ,385, 387.
hiiniiif/toiii. 385. 388.
jujinia, 385. 389.
ma mil. 385.

Pbrixosduia. 392.

ma (Jtut. 392, 393.
ohesfi, 393.

parva, .893.

rude. 392.

Phthorophloeus, 385.

phyUorercd, Xipbidiopsis, 506-.508, 512
516. .517 (fig.), .526.

picea, Aiacbnophaga, .342, 351, 355, 357
360.

piceus, F:upelnius, 340, 355.
picklri. Cetopsorbnmdia. 220, 222.
pieli, Xipbidlopsis, 507, .508.

Pinielodt'lla. 186, 209.
bnckleyi. 212.
cbagrosi cbagresi. 210, 214.
cbagresi ofli/iien. 210, 213, 214.
gracilis, 210, 211.

(Pscndorbanidia) gracilis, 212.
griffin i, 211.
linuml. 21(f, 214.
mctao. 210, 212.

tapalapae, 210.

Pimelodidae, 179-181. 185, 229.
Pinielodns, 186, 202.

'

arins, 184.

barbancbo, 215.

(Pseudorhamdia) cbagresi, 214.

Pimelodns clarias darias, 202, 203, 206.
olai-ias coprophaqus, 202. 203, 204

dig.), 206.

clarias punctiitns, 215.
crislat'is, 209.

gracilis, 211.

gnisskopfii grosskopfii, 203. 208.
grosskdptii iiaVdiioi, 203, 207.
buiiiilis, l!X5.

lahrosus, 191.

niacropterus, 235, 2.36.

niaculatus, 203, 206.
ornatus, 202, 203, 215.
piriiiainpu, 214, 215.
quelen, 193, 196.

raninns, 197, li)8.

(P^eudopinu'lodus) raninns, 202.
-sebae, 194.

spixii, 184.

westernianni, 191.

zungaro, 197.

pinguis, Achtbeinns. 5;:".8.

Pinirampus. 1S6. 214.

pirinanipu, 215.
Piniis jxinderosa, 369.

piquetana. Embia, 497.
pirinanipu, Pimelodns. 214. 215.

Piiiiranipns. 215.

Pirinampus pirinampus, 215.
pirrense, Astroblepus, 281.
plauiceps, Lasiancistrus, 317.

Soi'ubiiniclitbys, 228.

platycepbalum. Megaloneina, 215, 218.
Megalonema platycepbalum, 216.

platyceplialus, Miuroglanis, 266.
Platydoras albimiaculatus, 274.
Platynematithtbys, 187.

platyrbyncbos. Heinisorubim. 228.
Platystoma, 228.

Platysilurus, 189. 232.

barbatus, 232. 233, 235.

mahirmo. 229 (fig.), '23:^, 234.

Platystoma fasciatum, 232.

platyrbyncbos, 228.

spatula, 228.

vaillanti, 232.

Platystomaticbtbys, 18S.
sturio, 229 (fig.).

pUninKinni, Oligembia (DUobocerca),
All, 486 (fig.), 487.

pl.-izai, Vandellia, 266.

plazaii, Vandellia, 265.

plecostomoides, Cochliodon, 309. ,311, 312,
313.

plecostomus, Acipenser. .320.

Hypostomus. .320, 321.

Loricaria, 320.

Plecostomus, 320.

Plecostomus bicirrbosus, 320.
cocbliodon, 311.

emarginatus, 322.

guacari, 320.

hondae, .311. .313.

borridus, 322.

(I.ipos.-ircus) pardalis, 302.

pkH'ostomus, 320.
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Plecitsioiuus vcrres, o~l.

villarsii, 321:.

watwatii, 321.

Pleuidiiocies qnadritubei'culatus. 536.

plunibeus. Ceropsis, 251.

Pseu(loeet()p.sis pliiiiljt'us, 253.

poecilus, Microglaiiis. 197.

Poinoxis animlaris, 555.

pondero.'^a, Pinus, 369.

porcatus, ( 'iie.xinu.'-, 375.

l}0><tjifiiU, Cochliodon, 309, 312.

praelioium, Astroblepns, 282.

Pre-Aleuts, notes on, 170.

Pre-Koniajts, notes on, 170.

prenadilla. Astro))lepus, 281.

Prionosceles, 383.

iii(ioc. 383.

siHidix, 384.

jjrodHcta, hlioetnhiu. 456 (fig.), 458, 459.

Protenibia permiana, 406.

Protoclirlicerca. subg., 449.

pi-oximns, Encyrtarpisf.sic). 365.

Enryrtaspis, 363, 365, 366.

psammiuni, Megalonenia platycephalum,

216.

I'.seudacanthicns (Litboxus) finibriatus,

307.

Psendancistnis, 285, 29G, 299.

carneiiiei, 297.

coquenani, 296, 297, 209.

dagnae, 207.

peiUculatus cohrcnsis. 296, 297, 29'.).

pediculatus pediculatn?;, 207, 301.

.setosns, 297.

toibacttnis. 296.

yaravi, 296. 297, 299.

Psendariodes pantherinus, 206.

P.seiidaucbeniptenis, 236, 239.

gnppyi, 239.

nigrolinei'.tus, 230.

nodosus, 239.

Psendocetopsis. 251, 252.

ampbiloxa, 252.

chaluiei'si. 252.

gobioides. 252.

niacilontus. 252.

njinntns, 252.

othonops, 253.

phimbeus niotafatwnsis, 253, 255.

p}iiml)eus Orinoco, 253.

plumbeus pliinibens, 253.

ventral is, 252.

Pseudodoras, 2.'4.

niger, 269, 274.

Pseudopimelodus, 186, 197.

albomai'fiinatus. 198. 202.

villosus, 198. 202.

villosus hutcheri, 198-200.

villosus villosus, 198, 202.

zungaro. 197.

Pseudoplatvstoma, 189. 232.

far,ciatuni. 22') (flg.K 232.

Pterygopliehthys, 285. 301.

duodet-imalis. 301.

multirad'atus. 301.

punctatus, 301.

pugettrnsis, Argulus, 569, 577.

punotatuni, M-,'galonema, 215.

punctatus, Anci.strus, 301.
Corydoras. 277.

Pinielodus clarias, 215.
Ptery -op] ich tbys, 301

.

purusiensis, Panatpie, 309.
pusillus. Diradius, 403.

putnami, Liopsetta, 563.
Pygidiidae, 179, ISO, 182, 250.
Pygidium. 256, 257.

banneaui banneaui, 263.
banneaui iiianicaihoetms, 258, 262,

264.

emanurli emanueU, 258, 259, 261, 264.
riiunuicH iiiotatanensis, 258, 260, 264.
fuseuni. 257.

knerii, 258, 261, 264.
uieridae, 257, 259.

sp., 179.

(/iiadridens, Camptooerus, 379.

(luadritubeixulatus, Pleuronectes, 536.

(piadrizonatus, Cbasmocranus, 218.

fpiattuor. Callicbtbys cirris, 275.

quelen, Pimelodus, 193, 196.

Khamdia. 106.

Queicus sp., 473.

i-aninus, Pimelodus, 197, 198.

PImtiod'.'.s ( Pseudopimelodus ) , 202.
i-egani, Astroblepus, 281.
Renocis, 390.

braziliensis, 390.

cJuipini, 390.

in.sularis, 390.

reticulatuH. Argulus. 578.

reti-opinna. Astroblepus, 280.

rbab iostigma, Megalonema, 208, 215.

lihagadoohir ad.spersa, 434.

batesi, 413.

carpenter!, 421.

flavicollis, 424.

oligotonioides, 492.

tenuis flavicep.s, 4.31.

tenuis. 431.

tracbelia, 424.

Rbamdia, 185 193.

guairensis, 196.

bumilis, 196.

quelen. 196.

sebae, 194.

sp., 552.

rbamdiae. Argulus, 552. 576.

Rliineodon typus, 531, 5.53.

rbinodontis, Dysgamus, 530, 533.

Stasiote.«. 533.

Rhinndoras niger. 275.

rohai. Cnesinus. 374.

robustum, Megalonema, 215.

re c'jai, Oligotojua. 495.

rosae, CeTopsorliamdia, 219.

Chasmocranus, 219.

:osoi, Astroblepus. 281.

Ross, Edward S., on a i-evision of the

Embioptera, oi- web-spinners, of the
New World, 401.
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rossi, Oligembia. 459, 460, 461, 474.

Oligembia (Oligembia), 474.

rostrata, Loricaria, 336, 338.

Sturisoma, 336, 338.

rothschildi, Aucistrus, 303.

Xeuocara, 305.

rotund IIS, Argulus, 530, 564, 579.

rubra, Anisembia, 454.

Anisembia (Dactylocerca), 454.

Chelicerca (Dactylocerca), 449, 454,

499.

rude, Phrlxo-soma, 392.

ruficapilla, Euibia. 41)8.

Embia (Ol.vutha), 498.

Olyutha. 498.

ruficoUis, Embia, 435.

Oligotoma, 435.

Sau.«siirel]a, 435.

Saussurembia, 435, 437, 439.

ruffosifrons, Microembia, 414 (fig.), 417.

riipestre, Loricaria uracantlia, 323, 325-
327.

sabalo, Astroblepus, 281.

Sabina sabinoides, 473.

Sakhalin, Siberia, Giliak Indian crania
from, 128.

salminei, Argulus, 530, 552, 572, 573, 574.

575.

salomi, Embia, 420.

saivini, Embia, 419.

Embia (Olyntha), 419.

PJuibolyntha, 419.

Nrorhagadoclur, 418, 419.

Olyntha, 419.

Samoyed Indian crania. Siberia, 88. 90.

santanderensis, Astroblepus cyclopus,
282.

sapito, Dupoiiyichthys, 244, 245 (fig.),

249.

saundersii, Embia (Oligotoma), 494, 495-

Oligotoma, 495, 490.

Saussurella, 435.

ruficoUis, 435.

venosa, 446.

Saussurembia, 434, 435. 437, 440.

rnficollis, 435. 437, 439.

symmetrica, 436 (fig.).

venosa, 446.

schadei, Pararhagadocbir, 421, 427, 429
(fig.).

Schizembin, 435, 440, 445, 449.

callani, 440, 442 (fig.), 444.

grandis, 440, 441, 442 (fig.), 443.

mivuta, 440, 442 (fig.), 443.

schomburgkii, Hemiancistrus, 320.

Schultz, Leonard P., on catfishes of
Venezuela, 173.

schwarzi, Anisembia (Anisembia), 446,

447 (fig.), 448.

Sciades, 188.

Sclerogib1)idae. 491.

Scolytoidea, 371.

Sculpin, long-spined, 563.

Soup, 553.

scutata, Arachnophaga, 342, 343, 353.

sebae, Pimelodus, 194.

Rhamdia, 194.

Selenaspis, 184.

herzbergii, 183.

semirufus, Encyrtaspis, 363, 364, 368, 369.
septentrionalis, Corydoras, 277.

Stegophilus, 264.

setosus, Pseudancistrus, 297.
Shageluk (Yukon) Indian crania, 22-25.
Shark, 5.33, 547.

great blue, 549.

hammerhead, 537.

tiger, .549.

sherwani, Cetopsorhamdia, 219, 220.
Shipworm, 540.

.siamensis. Argulus, 576.

Siberia, Anadyr region, Indian crania
from, 148-1 .")1.

Buriat Indian crania, 114, 116, 118,
120, 122.

Chukchi Indian crania. 142-154,
Giliak Indian crania, 128, 132.

Kamchadel Indian crania. 140.
Koriak Indian crania, 140, 141.
Lamut Indian crania, 140.

:Mongol crania. 156-166.
Neolithic crania, 87.

Orochi Indian crania, 138.

Ostiak Indian crania. 92, 98.

Sarnoyed Indian crania. 88, 90.

Tungus Indian crania, 108, 112.
Ulchi Indian crania, 124, 126.
Vogul Indian crania, 104, 106.

Yakut Indian crania, 134.

Yukagir Indian crania, 136.
Silurus bagre, 183. 184.

callichthys. 275.

clarias, 206.

coecutiens, 252.

fasciatus, 232.

galeatus, 239.

herzbergii, 184.

lima, 228.

marinus, 183.

nodosus, 239.

similis, Cnesinus, 375.

simonsi, Astroblepus, 279.

sinensis, Xiphidiopsis, 509, 524.

.sini, Ani.sembia, 448.

Anisembia (Bulbocerca), 445, 448.

Sole, lemon, 536.

solieri, Haploembia, 497.

Sorubim, 187, 228.

lima, 228, 229 (fig.).

Sorubimichthys. 188, 228.

planiceps, 228.

Sofubiininne, 227.

South and Southwest Alaska Indians,
crania of, 15-18.

Southeast Alaska Indians, crania of, 8-
14.

novichthys, Chaetostoma anomala, 288,

290, 292, 295.

Sovichthys, 185, 190, 191.

abuelo, 191.

spndix, Prionosceles, 384.

spnthuJatn. Xipliidiopsis, 506. 507, 509,

.516. 517 (fig.>, 520.

spatula, Platystoma, 228.
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Spatuloricaria, 287, 334.

phelpsi, 334, 335.

Sphyriidae, 550, 551.

Sphyrna zygaena, 537.

spinosiis, Ancistrus, 303.

spinosiis. Argulus megalops, 530, 563.

spixii. Arius, 183, 184.

Pimelodus, 184.

spurrelli. Nannorhamdia, 226.

nqiifili. Brachiella, 530. 547.

Sqnalus mitsukurii, 547.

stanni. Chaetostonia, 288.

stannii, Chaetostoma, 292.

Cliaetostomus, 292.

Starfish, north Pacific, 547.

Stasiotes, 533.

rhinodontis, 533.

Stegophilinae, 257.

Stegophilus. 257, 264.

iiisidiosus. 264.

septentrionalis, 2G4.

Steindachneria, 180.

Stenotomus chrysops, 553.

stizostethii, Argulus, 568, 569, 576.
strigicollis, Ciiesinus, 371.

sturio. Platystomatichthys, 229 (fig.).

Sturisoaia, 287, 336.

festivum, 337, 338.

rostrata, 336, 338.

teiniirostris, 336, 338.
^uhxtrifjatns, Cnesinu.s, 376.

supramollis, Astroblepus, 280.

stirinamensis, Pararhagadochir, 421, 432
(fig.), 433.

siittonK Paiiaque, 308, 309.

suznkii, Teratura, 517.

Xiphidiopsis, .506, 508, 517.
sicicfeniae, Hexacolus. 381, 382.
s!/m)n(trica, Sussurembia, 436 (fig.).

Synodontis chirias, 206.

ssechtvanensis, Xiphidiopsis, 506, 507,

508, 516, 517 (fig.), 518, 520.

tarhiraensis. Chaetostoma, 287, 288.
taczanowskii, Astroblepus, 281.
tapatapae, Pimelodella, 210.

tarsalis. Gynembia, 402, 496.
tenuirostris, Oxyloricaria, 338.

Sturisoma, 336, 338.
tenuis, Eiubia, 431.

Pararliagadochir, 421, 426 (fig.),

429, 431, 433.
Rhagadochir, 431.

Teratembia, 493, 494.

geniculata, 494.

Teratemblidae, 402, 404, 493.
Teratura suzukii, 517.
Teredicola, 539.

typica, 530, 539.
Teredo millerl, 540.

sp., 539, 540.

Tettigoniidae, 505.
texana, AnLsembia, 445, 473.

Anisembia (Anisembia), 445.
Embia, 445.

Oligotoma, 446.
thomsoni, Chaetostoma, 291.

thoracatum, Hoplosternum, 276.
Hoplosternum thoracatum, 276.
Hypoptopoma, 338.

thoracatus, Callichthys, 276.
Thyridopteryx meadii, 360.
tigrinus, Galeocerdo, 549.
Tineobius, 363, 368.

californicus, 368.
citri, 368.

Tinkhani, Ernest R.. on new species of
Chinese leaf-katydids of genus Xiphi-
diopsis, 505.

Tlingit Indian crania, 8, 9, 10, 14.

tocautinsi, Tridentopsis, 266.
torbesensis, Pseudancistrus, 296.
trachelia. Enihia, 424.

Pararhagadochir, 421,424,426 (fig.),

428, 458.

Rhagadochir, 424.

Trachycory.stes, 236.

galeatus, 236, 239.

insignis insignis, 238.

insignis peloichtht/s, 236.

typus, 236.

ti'onsversa, Xiphidiopsis, .506, 508, 51B-

517 (fig.), 525.

Trichomvcterus, 257.

knerii, 261.

Trichopodus pectoralis, 552, 553-

Tridens, 266.

brevis, 266, 267.
melanops, 266.

Tridcu.siinilis, 257, 266.

brevis, 269.

veneziiclac. 267.

Tridentinae, 257, 266.
Tridentopsis, 266.

pearson i, 266.

tocantiusl. 266.

trifasciatus, Astroblepus, 280.

trilineata, Argulus, 566.

trilineatus, Argulus, .530, 566, 577.

trinitatensis. Parai-hagadochir, 421.

trinitatis, Embia, 420, 421.
Oligotoma, 422.

Pararhagadochir, 425, 443.

Pararhagadochir trinitatis, 421,

423 (fig.),

triradiatus, Ancistrus triradiatus, 302-
304.

truucatorostris, Chasmocranus, 218.

Tungus Indian crania, Siberia, 108, 112.

tuyrensis, Loricaria. 328.

typica, Teredicola, 530, 539.

typus, Rhineodon, 531, 533.

Trachycorystes, 236.

ubidiai, Astroblepus, 281.

Ulchi Indian crania. Siberia, 124, 126.

Ulmus crassifolia, 473.

Unioaltciifha, 540.

ovalis, 529, 541.

iinicolo7\ Oligembia (Olig^mbia), 462,

486 (fig.), 469.

unifasciatus. Astroblepus, 282.

uracantlia, Loricaria, 323.

Loricaria uracantha, 323, 32.3-328.
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iiric'lii. Aiitipalnria. ^03.

Clothoda, -I0«, 411.

Clotlioda urichi, 405, 406, 407 (fig.).

Enibia, 4U6.

Olyntha, 40(5.

vaillanti, Astn.blepus, 2S1.

Brac-hyplatystoma, 229 (fig.), 232.

PlatysVDiua. 232.

vanceae, AstrdbU^pus, 279.

Vanclellia, 2")7. 265.

cirrhosa. 1'65.

plazai, 2(i6.

plaza ii, 2(1.").

Vandclliinae, '2i)~).

vandifkci. 01ig<"iiibia ( niJoho(<rcii), 460,

477, 488, 4! )0 (fig.). 499.

varians, ArguUis, 530. 570. 577.

variogala. I.oiicaiia. 323.

Loricaria vai-iegata, 324, 326, 330,

3:^1.

Venezuela, c-atfishes fr(>ni. 173.

veneziu'iao, Ilatinonia^ter. 2(!4.

vencztirliic, Loi'icaria varii'gata, 324. 326,

329.
TridoiJiiniHif^. 267.

venpzuplaiius. Corydoras. 277.

veno.>^a, Aiiisnnbia (Ani.'^emhia), 445,

446, 447 (fitr.).

Oligotoina. 435, 446.

Sanssiuvlla, 440.

S<iussuronil)ia, 416.

veiiti-alo, AstrohliMins. 2S2.

veiitralis. Cetopsis, 251.

Pseudocetdpsis, 252.

verres. rk-costoinus. 321.

rrniicosd. Farm 11 1 oil c.s. 529, 545.

verssicolor. Arguliis. 579.

villarsii. Plecost(tnius. 322.

villosns, Pscudopinu'lodiis. 198, 2(r2.

P.seudopinnModns villosus, 198, 202

violacvns, Aignins. 57^.

viruiiiica, Ostn'a. 543.

vitiata. Failnwolla. 3"6. 337.

V'ogul Indian crania, Siberia, 104, 106.

wliyniperi. Astroblepus. 2S1.

Wilson, Charles Branch, on para.sitie

-

cdpepods; in the United Stales National
Mu.seuni, .529.

wilsoni, Heniiancistrus. 320.

Wolf-fish, .short brown, 54'i

xanthuni. Megalonema, 215.

Xenocara rothschildi. 305.

Xiphidiopsis, new .species of from China.

505.

Xiphidiopsi.s, 505-507, 516. 523.

ai)iundicnl(ita, 509. 516, 517 (fig.K

523.

bitnliercnlatus, 506.

capricorcus, .507, 5(Kt. 521.

eervicercus. 507, 50).

clavaia. 5' 6. 507.

cyclolabia, 51 S.

cmnrcjinata, 506, 508. 510, 517 (fig.K

526.

f/rahfuiii. .507, .508. 510. 516. 517 ( fig. ) -

(/iini'i/i, 50(3-508. 516. 517 (fig.), 521.

524.

haPtaficerfus. 506-510.

kur.ngensi.s, .507, 509.

licrirhowcnsis. 507. 512, 516, 517

( fig. ) , 525.

tiiffjiifinciihi, 506. 508. 509, 514, 516.

517 (fig.).

niinu(us, 5(VS, 509.

Ijhyll-icrn-n. ,5(i6--50S. 512. 516. 517

(fig.). 526.

pieli. .507. 508.

siiirvsis. .509. .524.

si)nthvlat(i. .506. 5<r7. 509, 516, 517

(fig.), 520.

.«nzMkii. 506. 508, 517.

szrrhiraurusis, ~^OG-'OS. 516. 517

(fig.), 518. 5-0.

trfinsverso, 506, 50S, 516, 517 (fig.),

525.

ifdclioirensis. 508-510. 516. 517 (fig.) -

^

wagneri, Embia. 413.

Kniholyntha. 413.

watwata. Hypostotnus, 320. 321.

Piccostomus, 321.

Web-.spinners, or Enibioptera, of the New
World, a revisicm of. 401.

westeniianni. Iheringichthys, 191.

Pinielo'lus. 191.

wheeleri, Anisemhia, 4.52.

Anisembia (Ch-'licerca). 452.

Cholieerca (Chelicerca), 449, 452,

453 (fig.).

Il.iploenibia, 4.52.

Leptogenys, 453.

Olyntha, 4.52.

iiarhoiroi.'iis, Xiphidiopsis, 508-510, -516.

.517 (fig.).

Yakut Indian crania. Siberia. 134.

y.iravi, Ancistrus ( Hemiancistriis), 209.

Psendaiicistrns, 296. 297. 290.

Ynkagir Indian crania. Siberia, 130.

Yukon Indian crania, 18-21.

ziiloa(/ai. Dorooiis. 269. 271, 272 (fig.),

zungaro. Pinielodns, 197.

Pseudopinielodus. 197.

Zungaro, 197, 2(^0.

Zungaro, 186, 197.

zungaro, 197. 200.

zygaona, Sphyrna, 537.

o
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