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Shrimps of the Pasiphaeid Genus 
Leptochela with Descriptions of 

Three New Species 
(Crustacea: Decapoda: Caridea)

Fenner A. Chace, Jr .

Introduction

Zoogeography.—T h e  little  shrim ps of the genus 
Leptochela, ranging in  adu lt size from carapace 
lengths of less than three to nearly ten  mm, are 
often ab u n d an t in  certain  parts of the w orld, espe­
cially near the sea surface at night. Seven of the 12 
¡pecies recognized in  this review are know n from 
the Indo-West-Pacific region: from the R ed  Sea 
eastward to the M arshall and Samoa islands and 
from Ja p an  and Korea southward to South Aus­
tralia  and  Tasm ania (Figure 1). An eighth spe­
cies has been found only in  Hawaii. T h e  rem ain­
ing four species occur in  the western A tlantic from 
the la titude of Massachusetts to northern  Brazil 
near the m outh  of the Amazon River. Tw o of the 
species occurring in  the R ed Sea apparently  have 
invaded the eastern M editerranean, an d  another 
species wide ranging in  the western A tlantic has 
aeen taken in  the eastern Pacific near the south­
ern  tip of Baja California. I t seems apparen t that 
Leptochela  has a disjunct distribution . Except for 
three possible m igrants through man-made canals, 
the genus is unknow n until now from  the west 
coasts of N orth , Central, and South America; most 
of the east coast of South America; and the coasts 
of Europe and most of Africa. M ore intensive col-

F enner  A . Chace, Jr., D ep a rtm en t o f  In ve rteb ra te  Zoology, 
N a tio n a l M u s e u m  o f N a tu ra l H is to ry , S m ith so n ia n  I n s t i tu ­
tio n , W ash in g to n , D .C . 20560.

lecting in  some of these areas will alm ost certainly 
expand the know n range of Leptochela, bu t it is 
unlikely that the genus occurs naturally  in  the 
eastern A tlantic, where advanced collecting tech­
niques have been widely used for a long time.

Systematic D iscussion.—T h e  species of L epto­
chela are so consistently distinct from  the other 
genera of the Pasiphaeidae that they have some­
times been assigned to a separate family, the Lep- 
tochelidae Paulson, 1875. T here  is little  justifica­
tion  for such discrim ination, however, for the 
m outhparts and pereopods of Leptochela  are char­
acteristically pasiphaeid. O n the other hand, this 
study, the first worldwide survey of the genus, sug­
gested ra ther convincingly tha t one of the species 
is sufficiently distinct from the others to be ac­
corded subgeneric rank.

A nother clarification disclosed by the study is 
th a t the sexual dim orphism  first noticed by Kemp 
(1925:250) and  represented by a longitudinally 
tricarinate carapace in  breeding females only, oc­
curs in  the m ajority, bu t not all, of the species of 
Leptochela. In  two species, the carapace is tri­
carinate in  both sexes, while in  two other species 
it is not so modified in  either sex (see L. sydnien­
sis, Remarks).

T hanks to the rather extensive series of L ep to ­
chela in  the Sm ithsonian collections and  to  the 
kind cooperation of colleagues m entioned below, 
I have been able to exam ine specimens of all of

1
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F ig u re  1.— W orld  d is trib u tio n  o f th e  g e n u i L eptochela  as suggested by av a ilab le  reco rd i

the described species except L . hainanensis Yu, 
1936. 1 believed at first that this name was avail­
able for the Indo-Pacific species generally mis- 
identified as L. aculeocaudata, b u t certain of the 
characters ascribed to L. hainanensis disagree with 
those in m aterial tha t I  have seen of the misidenti- 
fied species. Only the comparison of specimens of 
L . hainanensis w ith those described below under 
the nam e L . sydniensis can decide whether these 
species are distinct or whether L . hainanensis 
should take precedence as a senior synonym of L. 
sydniensis.

T h e postorbital carapace lengths of the speci­
mens listed in  the “M aterial” section of each of the 
species descriptions are shown in  parentheses. T h e  
indicated magnifications of the illustrations are 
reasonably but not always precisely accurate.

A cknowledgments.— T his study was initially 
m otivated and  continuously nu rtu red  by John  C. 
Yaldwyn of the N ational Museum of New Zealand; 
his profound knowledge of the other pasiphaeid 
genera was espe< ially valuable during  the entire 
progress of the investigation. Also, I  take this op­
portun ity  to thank Keiji Baba of the Kumamoto 
University Faculty of Education for translating 
pertinen t Japanese literature; H aro ld  S. Feinberg 
of the American M useum of N atural History for

arranging the loan of study m aterial; T akahiro  
F u jino  of the Kyushu University Faculty of Medi­
cine for translating Japanese litera tu re  and for 
sending com parative m aterial of Leptochela sydn­
iensis on loan; D. J. G. Griffin of the A ustralian 
M useum for the loan of all Leptochela  specimens 
in  that institution; L. B. H olthu is of the Rijks­
museum van N atuurlijke H istorie, Leiden, for per­
m itting  the exam ination of more than  1800 speci­
mens from the R ed Sea; R ichard  L. W igley of the 
N ational M arine Fisheries Service, W oods Hole, 
for checking the docum entation of a un ique speci­
men; Austin B. W illiams of the Systematics Labo­
ratory of the N ational M arine Fisheries Service, 
W ashington, D.C., for m aking available m aterial 
in  the Institu te of M arine Science, M orehead City, 
N orth  Carolina; and my Sm ithsonian colleagues 
H orton H. Hobbs, Jr., and Raym ond B. M anning 
for reviewing the m anuscript.

Genus Leptochela  Stimpson

L ep toche la  S tim pson, 1860:42.

D efin itio n .— Pasiphaeid w ith conventional ros­
trum . Carapace and  rostrum  unarm ed dorsally. 
Branchiostegal tooth and  branchiostegal sinus ab­
sent. Sixth abdom inal somite w ith transverse cari-
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nate ridge near anterior end of dorsal surface and 
long fixed posteriorly directed spine near posterior 
end of ventrolateral margin. Telson with mesial 
pair of movable spines anteriorly, 1 or 2 pairs of 
dorsolateral movable spines, and 5 pairs of prom i­
nent posterior movable spines, all bu t lateral pair 
(perhaps actually belonging to dorsolateral series) 

of latter m inutely serrate on one or both lateral 
and mesial margins (m inute additional pa ir o f

spines sometimes present between bases of median 
pair). M andibular palp  broad, flattened, and un ­
divided. T h ird  m axilliped with 2 arthrobranchs. 
Fourth pereopod shorter than 3rd, longer than 
5th. Exopods of pleopods not unusually long. Both 
branches of uropod with series of movable lateral 
spines.

Type-Species (selected by Kemp, 1915:310).— 
Leptochela gracilis Stimpson.

Key to the Species

1. S ix th  ab d o m in a l so m ite  b earin g  m ovable la p p e t n e a r  a n te r io r  e n d  o f dorsal surface; te lson
w ith  a n te r io r  p a ir  o f  d o rso la te ra l spines nearly  in  lin e  w ith  a n te rio rly  p laced  m esial 
pa ir; a n te n n a l scale u sually  a t  least s /  as long  as carapace; 3 rd  pe reopod  w ith  exopod 
reach in g  nearly  o r q u ite  to  d is ta l en d  of isch ium ; 5 th  pe reo p o d  no ticeab ly  reduced ,
ab o u t 2/  as lo n g  as 4 th . Subgcnus P roboloura. O n e  species ................12. L. (P .)  carinata

S ixth  ab d o m in a l som ite  w ith o u t dorsal lap p e t; te lson  w ith  a n te r io r  p a ir  o f  do rso la te ra l 
sp ines aris ing  conside rab ly  p o s ter io r to  m esial pa ir; an te n n a l scale u sually  less th a n  2/  
as long  as carapace; 3rd p ereopod  w ith  exopod  n o t n early  reach ing  d is ta l e n d  o f 
ischium ; 5 th  p e reo p o d  a t  least as long  as 4 th . Subgenus L ep to ch e la  ...............................2

2.(1) T e lso n  arm ed  w ith  1 p a ir  o f dorsom esial a n d  2 pa irs  of do rso la te ra l sp ines in  ad d itio n
to  5 pa irs  of p ro m in e n t sp ines in  p o s te r io r series; o rb it a rm e d  w ith  m esially  d irec ted
to o th  on  v en tra l m arg in  o r  w ith  too th  a t  su b o rb ita l an g le  .......................................................... 3

T elson  a rm ed  w ith  1 p a ir  o f dorsom esial an d  1 p a ir  o f  do rso la te ra l sp ines in  a d d itio n  to  
posterio r series; v en tra l m arg in  o f o rb i t  a n d  su b o rb ita l an g le  u n a rm e d  (except in  L .  
pu g n a x )  .................................................................................................................................................................... 5

3.(2) S u b o rb ita l ang le  d e n ta te ; o rb ita l m a rg in  serra te  do rso la te ra lly ; telson u sually  w ith  p a ir
of m in u te  sp ines betw een  bases o f m ed ian  p a ir  o f large p o s te r io r sp ines ............................
..........................................................................................................................................10. L . (L .) serratorbita

S u b o rb ita l ang le  ro u n d e d , u n a rm e d ; o rb ita l m a rg in  usually  e n tire  do rso la te ra lly ; telson 
w ith o u t p a ir  of m in u te  sp ines betw een  bases o f m ed ian  p a ir  o f large p o s te r io r spines ... 4

4.(3) A p p e n d ix  m ascu lina  (not in c lu d in g  spines) on  second m ale p leopod  ra re ly  overreach ing
a p p en d ix  in te rn a ; size sm all, ovigerous fem ales w ith  p o s to rb ita l carapace le n g th  less
th a n  5 m m  .....................................................................................................................5. L . ( L .)  irrobusta

A p pend ix  m ascu lina  (n o t in c lu d in g  spines) fa r overreach ing  ap p en d ix  in te rn a ; size large, 
ovigerous fem ales w ith  po s to rb ita l carapace le n g th  m ore  th a n  6 m m  —.9. L . ( £ .)  robusta

5.(2) S u b o rb ita l ang le  d e n ta te  .................................................................................................8. L . (L .)  p u g n a x
S u b o rb ita l ang le  ro u n d e d  .................................................................................................................................. 6

6.(5) D orsal m a rg in  o f 5 th  a b d o m in a l som ite  s ligh tly  o r p ro m in en tly  uneven  in  la te ra l view .. .7 
D orsal m arg in  of 5 th  ab d o m in a l som ite  re g u la rly  convex o r nearly  s tra ig h t in  la te ra l

view ...........................................................................................................................................................................8
7.(6) F if th  ab d o m in a l so m ite  w ith  d o rsa l m a rg in  very uneven  in  la te ra l view; te lson  w ith o u t

p a ir  of m in u te  sp ines betw een  bases o f m ed ian  p a ir  o f la rge  po sterio r sp ines.....................
................................................................................................................................................ 6. L ,  (L .) japon ica

F if th  a b d o m in a l som ite  w ith  1 to  3 low prom inences on  do rsa l m arg in ; te lson  w ith  p a ir
o f m in u te  sp ines be tw een  bases o f m ed ian  p a ir  of la rg e  p o ste rio r sp ines ............................
................................................................................................................................................ 7. L .  (I* ) p a p u la ta

8.(6) F if th  ab dom inal som ite  a rm ed  w ith  p ro m in en t sh a rp  p o sterom ed ian  to o th ; size large,
ovigerous fem ales w ith  p o s to rb ita l carapace len g th  m ore  th a n  7 m m  ... 3. L . (L .)  gracilis 

F if th  ab d o m in a l som ite  w ith o u t poste ro m ed ian  too th ; size sm all, ovigerous fem ales w ith  
p o s to rb ita l carap ace  le n g th  less th a n  5 mm  ......................................................................................... 9

9.(8) T e lso n  w ith  p a ir  (som etim es fused) o f m in u te  sp ines betw een bases o f m ed ian  p a ir  o f
la rge  posterio r sp ines .....................................................................................................................................10

T e lso n  w ith o u t p a ir  o f  m in u te  spines betw een  bases o f m ed ian  p a ir  of large posterio r 
sp ines .......................................................................................................................................................................11
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10.(9) D orsal m arg in  of o rb it  en tire ; en d o p o d  of 1st m ale p leopod  w ith  d is to la te ra l ang le  p ro ­
duced ; a p p en d ix  m asculina (not in c lu d in g  spines) fa r overreach ing  ap p en d ix  in te rn a

.......................................................................................2. L. (L .) berm udensis
D orsal m arg in  of o rb it  finely serra te  u n d er h ig h  m agnification; en d o p o d  o f 1st m ale  

p leopod  subsym m etrically  ro u n d ed  d ista lly ; a p p en d ix  m ascu lina  (no t in c lu d in g  spines) 
n o t overreach ing  a p p en d ix  in te rn a  ..........................................................  4. L . (L .) haw aiiensis

11.(9) R o stru m  usually  r a th e r  b roadly  lanceo la te  in  la te ra l view; carapace  w ith  3 lo n g itu d in a l
dorsal ridges in  b o th  males an d  fem ales; basal a n te n n a l segm ents concealed by  carapace; 
m ovab le  finger o f 1st pereopod  b earin g  14-22 sp ines on  o pposab le  m arg in , th a t  of 2nd  
pe reo p o d  w ith  17-26 spines; ovigerous fem ales w ith  p o sto rb ita l carapace len g th  2.4-2.6
m m  .........................................................................................................................1. L. (L .) aculeocaudata

R o stru m  n arro w er in  la te ra l view, dorsal m arg in  usually  sinuous in la te ra l view ; carapace  
w ith  dorso la te ra l lo n g itu d in a l ridges on ly  in  b re e d in g  fem ales; basal a n te n n a l segm ents 
no t concealed by carapace; m ovab le  finger o f first pereopod  b ea rin g  20-44 spines ou 
opposab le  m a rg in , th a t of second pereopod  w ith  21-46 sp ines; ovigerous fem ales w ith  
p osto rb ita l carapace leng th  2.6—4.4 m m  .......................................................11. L . (*■•) sydniensis

Subgenus Leptochela  Stimpson

D efin itio n .—Sixth abdom inal somite w ithout 
dorsal lappet. Telson with origins of anterior pair 
of dorsolateral spines and of anterior dorsal pair 
separated by distance am ounting to at least x/5 
length of telson, not including posterior spines. 
A ntennal scale usually less than 2/ 3 as long as cara­
pace. T h ird  pereopod with exopod not reaching 
nearly so far as distal end of ischium. Fifth pair of 
pereopods at least s/4 as long as 4th pair.

1. Leptochela  (Leptochela) aculeocaudata  Paulson

F ig u res  2 -4

L ep to ch e la  aculeocaudata  Pau lson , 1875:100, pi. 16: figs. 1—Is 
[tran s la tio n , 1961:106, p i. 15: figs. 1-1*].— :N obili. 1906:28, 
fig. 4.— Balss, 1936:4, 57, 64, fig. 3.— G urney , 1939:428, 429, 
433.

L ep to ch e la  aculeocaudata  hainanensis.— A rm strong, 1941:1.

D iagnosis.— Rostrum  lanceolate, dorsal margin 
convex posteriorly, straight or slightly concave an­
teriorly. Carapace with 3 longitudinal dorsal ridges 
in both males and females. O rbital margin entire, 
not serrate, w ithout mesially directed tooth on ven­
tral portion; suborbital angle unarm ed. Fifth ab­
dom inal somite entire, w ithout dorsal elevations or 
posterior tooth. Telson with 1 pair of dorsolateral 
spines in  addition to anterior mesial pair; posterior 
m argin w ithout pair of m inute mesial spines in 
addition  to usual 5 pairs of prom inent spines. An­
tennal scale less than i/2 as long as carapace. First 
pereopod w ith 16 to 23 spines on opposable m ar­
gin of movable finger. Second pereopod with 17 to

26 spines on opposable m argin of movable finger. 
T h ird  pereopod with exopod not nearly reaching 
distal end of ischium. Endopod of 1st pleopod of 
male obliquely rounded distally, lateral margin 
slightly concave but not flared distally. Appendix 
masculina, excluding spines, usually not overreach­
ing appendix interna. M axim um  carapace length 
2.9 mm.

D escription.— Rostrum  (Figure 2a-c) lanceo­
late, rather high proximally, dorsal m argin straight 
or slightly concave anteriorly, usually overreaching 
basal segment of an tennular peduncle. Carapace 
with median carina extending posteriorly barely to 
m idlength and paired b lun t dorsolateral ridges ex­
tending to posterior 14 in males and nonbreeding 
females, both m edian carina and dorsolateral 
ridges extending at least to posterior % of cara­
pace length in breeding females; dorsolateral 
ridges elevated in  both sexes, characteristically 
concealing all of dorsal m idline except rostral crest 
from lateral view; carapace usually completely 
concealing basal segment of antennal peduncle 
from lateral view. O rbital m argin (Figure 2 b ,c )  

entire, not spinulose, w ithout mesially directed 
tooth on ventral portion; suborbital angle broadly 
rounded, unarm ed.

Abdominal terga (Figure 2d) usually rounded 
on all somites, sometimes w ith suggestion of b lunt 
carina on 5th somite. F ifth  somite entire, w ithout 
dorsal prominences or posterodorsal tooth . Sixth 
somite nearly twice as long as high, w ith  low trans­
verse carínate swelling at extreme an terior end 
usually concealed beneath posterior m argin of 5th 
somite; rather short, slightly curved spine on ven­
trolateral surface and distinct acute tooth on pos-
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F ig u re  2 .— L ep tochela  (L ep tochela) aculeocaudata ,  ov igerous fem ale  from  R ea  Sea off S inai 
P en in su la , carapace  le n g th  2.4 m m : a, carapace  a n d  a n te r io r  appendages; b, a n te r io r  p a r t  of 
:a rapace  a n d  ro s tru m , la te ra l aspect; c, a n te r io r  p a r t  of carapace  a n d  eyes, do rsa l aspect; 
d , ab d o m en ; e, p o s te r io r end  o f 6 th  a b d o m in a l som ite; f ,  te lson an d  u ro p o d s; g , p o s te r io r m arg in  
o f te lson; h ,  r ig h t a n te n n u le , do rsa l aspect; i, r ig h t  a n te n n a , v e n tra l aspect. (M agnifications: 
a, d , X 12; 6, c, e , f ,  ft, i ,  X 25; g , X 62.)

terouorsal m argin of posterolateral lobe (Figure 
2c). Telson (Figure 2ƒ) nearly H/2 times as long 
as 6th somite, about 3 times as long as wide, arm ed 
w ith 1 p a ir  of dorsolateral spines at abou t m id­
length, in  addition to anterior mesial pair; poste­
rio r m argin (Figure 2g) w ithout pair of m inute 
spines between bases of mesialmost of usual 5 pairs 
of p rom inent spines.

Eye (Figure 2c) w ith indistinct papilla on  me­
sial surface of stalk near junc tu re  w ith cornea, 
cornea little  swollen, barely w ider than stalk.

A ntennular peduncle (Figure 2h) w ith styloce- 
rite  reaching as far as distolateral m argin of basal 
segment; 2nd segment about as long as distal seg­
m ent in  ventromesial aspect, much shorter in  dor­
sal aspect.

A ntennal scale (Figure 2i) less than i/z as long 
as carapace, 3.0 to 4.0 times as long as wide, lateral

m argin distinctly concave near m idlength, blade 
form ing oblique shoulder at base of distal tooth. 
Distal segments of antennal peduncle less than 2/ 3 
as wide as scale, extending distinctly beyond m id­
length of scale; basal segment bluntly  produced 
distoventrally, w ithout acute tooth.

M outhparts as illustrated (Figure 3a-f). T h ird  
m axilliped (Figure 3ƒ) usually not overreaching 
antennal scale, distal segment nearly 3/4 as long as 
penultim ate segment.

First pereopod (Figure 3g) occasionally over­
reaching antennal scale by more than  length of 
fingers; fingers 1.8 to 2.0 times as long as palm; 
dactyl (Figure 3h) armed with 16 to 23 spines on 
opposable margin. Second pereopod (Figure 3i) 
overreaching antennal scale by at least ~/3 length 
of fingers; fingers 2.0 to 2.4 times as long as palm; 
dactyl (Figure 3ƒ) armed with 17 to 26 spines on
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m

F ig u re  3 .— L eptochela  (L eptochela ) aculeocaudata , ovigerous ¿em ail from  R ed  Sea off Sinai 
P en insu la , carapace len g th  2.4 m m : a, r ig h t  m a n d ib le ; b, r ig h t 1st m ax illa ; c, r ig h t  2 n d  m ax illa  
d ,  r ig h t  1st m ax illip ed ; e, r ig h t 2 n d  m ax illip ed ; f ,  r ig h t 3 rd  m ax illip ed ; g , r ig h t  1st p e reo p o d ; 
h, sam e, fingers; i, r ig h t  2nd pereo p o d ; j ,  sam e, fingers; k ,  r ig h t 3 rd  pereo p o d ; I, r ig h t 4 th  
pereopod ; m , r ig h t 5 th  pereopod . (M agnifications: ƒ, g , i, k -m , X 25; a-e, h , j ,  X 62.)

opposable margin. T h ird  pereopod (Figure Sk) 
overreaching extreme anterior margin of carapace 
by length  of dactyl and abou t l/2 of propodus; 
exopod not nearly reaching distal end of ischium; 
ischium bearing 2 spines near flexor margin; merus 
w ith 3 spines; carpus w ith 1 spine; dactyl much 
shorter than propodus. Fourth  pereopod (Figure 
SI) reaching to about distal end of ischium of 2nd

pereopod when both extended anteriorly; dactyl 
longer than propodus. F ifth  pereopod (Figure 
3m) sim ilar to and little shorter than 4th, reach­
ing about m idlength of ischium of 2nd pereopod 
when both extended anteriorly; dactyl fully as long 
as propodus.

Endopod of 1st pleopod of male (Figure 4a,b) 
obliquely rounded distally, la teral m argin slightly
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concave b u t not flared distally. A ppendix  mascu­
lina (Figure 4c,d) bearing 6 long spines and, ex­
cluding latter, usually n o t overreaching appendix  
in terna. Lateral branch of uropod (Figure 2ƒ) 
arm ed w ith 10 to 14 movable spines.

S i z e .— Carapace lengths of males, 2.0-2.9 mm; 
of females w ithout eggs, 2.0-2.6 mm; of ovigerous 
females, 2.4, 2.6 mm; of juvenile, 1.4 mm.

M a te r i a l .—R E D  SEA. S inai P en in su la : 1 $  (2.8) 1 ovig. 
9  (2.4) (R ijk sm useum  van  N a tu u rlijk e  H is to rie , Leiden).

Q U E E N S L A N D , A U S T R A L IA . B u sta rd  Bay (24 '05 'S , 
15I°48 'E ); 19 S ep tem ber 1938; H a u l 46 /38  (old nu m b er), 
N e t 200; K. S heard : I á  (2.9) 2 9  (2 .1 + , 2.6) (I o v ig .(2.6)) 
(A u stra lian  M useum ).

SAM OA ISLANDS. A pia  H a rb o u r ,  U p o lu ; 12 O ctober 
1936: subm erg ed  l ig h t; Second T e m p le to n  C rocker-A m crican  
M useum  E x p ed itio n : 24 $  (2.0-2.6) 2 9  (2-4, 2.6) 1 ju v . (1.4) 
(A m erican  M useum  o f N a tu ra l  H isto ry).

H abitat.— Balss (1936:5) recorded L . (L.) 
aculeocaudata from off A lexandria, Egypt, in  
depths of 51 to 88 meters on m uddy bottom s with 
and w ithout vegetation. T h e  Samoan collection 
was m ade at the surface over a submerged light.

T ype-Locality .— R ed Sea.
D istribution .— Known with reasonable certainty 

only from the R ed Sea and the two regions re­
corded here: Q ueensland, A ustralia, and the Sa­
moa Islands. Also, there is little  doub t that the 
specimens recorded by Balss (1936:5) from  off 
A lexandria, Egypt, in  51 to 88 meters were cor­
rectly identified as belonging to this species.

R emarks.— A lthough only one pair—a m ale and 
an  ovigerous female—of the species described above 
was found in  the m ore than  1800 specimens of 
Leptochela  kindly m ade available by L. B. H olt­
huis in  advance of the preparation  of his report 
on R ed Sea collections in  his custody, I  have little 
hesitation in  identifying this pair as L . (L.) acu­
leocaudata. T h e  elevated dorsolateral ridges that 
conceal the m idline of the carapace, except for 
the rostral crest, from  lateral view (well illustrated 
in  Paulson’s Figure la) and the small size of 
adu lt specimens seem to characterize the species 
sufficiently.

T h e  specimens from  the Samoa Islands identi­
fied as L. aculeocaudata hainanensis by Arm strong 
(1941) and made available by H . S. Feinberg of 
the American M useum of N atural H istory are so 
poorly preserved th a t positive identification is dif­
ficult, b u t the presence of highly elevated dorso-

7

Figu re  4.— L ep tochela  (Leptochela ) acu leocaudata , raa ie  from  
R ed  Sea oft S inai P en in su la , carapace  le n g th  2.8 m m : a, 
r ig h t 1st p leo p o d ; b , sam e, en d o p o d ; c, r ig h t  2 nd  p leopod ; 
d ,  sam e, ap p en d ix  m ascu lina  a n d  ap p en d ix  in te rn a . (M agn i­
fications: a, c, X  12; b, d ,  X 62.)

lateral ridges on the carapace in  both males and 
females seems to establish their identity  w ith this 
species. T h e  only noticeable difference between 
these specimens and those from the R ed Sea and 
Queensland is that the basal segment of the an­
tenna is no t concealed by the carapace in  the 
Samoan m aterial, bu t I am  inclined to believe that 
this is an artifact resulting from the skeletonized 
condition of the latter specimens, in  which all of 
the appendages are very loosely articulated.

See L. (L .) sydniensis for discussion of m aterial 
that I believe to have been misidentified with L. 
(L.) aculeocaudata.

2. Leptochela  (Leptochela) bermudensis Gurney

F igu res 5-7

, L ep to ch e la  carinata  O rtm an n , 1893:41 [p a rt, n o t  p i. 4: fig. 1], 
L ep to ch e la  carinata.—S chm itt, 1924:69.— G urney , 1936:786, 

p i. I: figs. 1-5, p i. 2: figs. 7-12, p i. 3: figs. 14-18, p i. 4: 
figs. 19-30, p i .  5: figs. 33-34. [N ot L . carinata  O rtm an n , 
1893, p i .  4: fig. I.]

•L ep tochela  berm udensis  G urney , 1939:427, figs. 1-10.— Thace, 
1940:131, fig. 10.— H o lth u is , 1955: fig. 15b.— S p rin g er an d  
B ullis, 1956:10.— Çhace, 1972:16.

D i a g n o s is .— Rostrum  with dorsal m argin usually 
straight or concave, occasionally sinuous or even 
convex throughout. Carapace w ith 3 longitudinal 
dorsal ridges in  breeding females only. O rbital 
m argin entire, not serrate, w ithout mesially d i­
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rected too th  on ventral portion; suborbital angle 
rounded, rarely w ith m inute denticle. Fifth abdom ­
inal somite entire, w ithout dorsal elevations or pos­
terior tooth. Telson w ith 1 pair of dorsolateral 
spines in  addition to anterior mesial pair; poste­
rio r m argin with pa ir (rarely fused) of m inute 
mesial spines in addition  to usual 5 pairs of prom i­
nen t spines. A ntennal scale little more than y s as 
long as carapace. First pereopod with 11 to 30 
spines on opposable m argin of movable finger. Sec­
ond pereopod w ith 18 to 37 spines on opposable 
m argin of movable finger. T h ird  pereopod w ith 
exopod not nearly reaching distal end of ischium. 
Endopod of 1st pleopod of male flared distolater- 
ally. A ppendix masculina, not including spines.

distinctly overreaching appendix  in terna. Maxi­
m um  carapace length 4.5 mm.

D escription .—Rostrum  (Figure 5a) w ith dorsal 
m argin somewhat variable, usually nearly straight 
or concave, occasionally sinuous or even slightly 
convex from base to tip, rarely overreaching basal 
segment of an tennu lar peduncle. Carapace w ith 
m edian dorsal carina on an terio r i¡j to i/2 of length 
b u t w ithout paired dorsolateral carinae in  males 
and nonbreeding females, dorsally tricarinate over 
most of length in  breeding females. O rbital m ar­
gin (Figure 55) entire, no t serrate, ventral por­
tion w ithout mesially direi ted tooth; suborbital 
angle rounded, rarely w ith  m inute marginal 
denticle.

F ic u re  5.— Leptochela  (L eptochela ) berm udensis, ov igerous fem ale  from  B arb u d a , L eew ard  
Islands, carapace len g th  3.0 m m : a, carapace  a n d  a n te r io r  appendages; b , a n te r io r  p a r t  o f c a ra ­
pace a n d  eyes, dorsal aspect; c, abdom en ; d ,  p o ste rio r en d  o f 6 th  ab d o m in a l so m ite : e, telson 
and  u ropods; f ,  p o s te r io r m arg in  o f te lson; g, sam e, m esial sp ines; h ,  r ig h t  a n te n n u le ,  d o rsa1 
aspect; i, r igh t an te n n a , v e n tra l aspect. (M agnifications: a , c, e , X 12; b , d ,  1 h i X  25- e  
X 260.) '  ’
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A bdom inal terga (Figure 5c) regularly rounded 
on 3 an terior somites and all b u t posterior p a rt of 
4th. F ifth  somite bluntly , sometimes obscurely, 
carínate dorsally, entire, w ithout dorsal prom i­
nences of any kind and w ithout posterodorsal 
tooth. Sixth somite nearly twice as long as high, 
w ith usual transverse swelling and carina near an­
terior end of dorsal surface, long slender spine on 
ventrolateral surface and usually distinct, rarely 
obscure, acute tooth (Figure 5d) on posterodorsal 
m argin of posterolateral lobe. Telson (Figure 5c), 
no t including posterior spines, about 1.6 times as 
long as 6th somite, little  more than  3 times as long 
as wide, arm ed with 1 pair of dorsolateral spines 
a t about m idlength, in  addition  to  anterior mesial 
pair; posterior m argin (Figure 5/) bearing pair 
(rarely fused) of m inute mesial spines (Figure 
5g) between bases of mesial pair of usual 5 pairs 
of p rom inent spines.

Eye (Figure 55) with papilla on mesial surface 
of stalk proxim al to  cornea, cornea little if a t all 
w ider than stalk.

A ntennu lar peduncle (Figure 5h) w ith styloce- 
rite  reaching nearly as far as distolateral m argin 
of basal segment; 2nd segment longer than distal 
segment in  mesial aspect but distinctly shorter in 
dorsal aspect.

A ntennal scale (Figure bí) little  more than  i/2 
as long as carapace, 2.8 to  3.7 times as long as wide, 
la teral m argin slightly sinuous, blade form ing 
ra ther d istinct shoulder at base of distal tooth. Dis­
tal segments of an tennal peduncle about 2/ 3 as 
wide as scale, not reaching m idlength of scale.

M outhparts as illustrated  (Figure 6a-f). T h ird  
m axilliped (Figure 6ƒ) rarely overreaching an­
tennal scale, distal segment about V4 as long as 
penultim ate segment.

First pereopod (Figure 6g) overreaching anten­
nal scale by slightly more or slightly less than 
length of fingers; fingers 1.2 to 1.7 times as long as 
palm ; dactyl (Figure 6h) arm ed w ith 11 to 30 
spines on opposable m argin. Second pereopod 
(Figure 6i) rarely overreaching antennal scale by 
as much as length of fingers; fingers 1.7 to  2.2 times 
as long as palm ; dactyl (Figure 6j) arm ed with 
18 to 37 spines on opposable margin. T h ird  pereo­
pod (Figure 6k) overreaching extreme an terior 
m argin of carapace by about i/2 length  of dactyl; 
exopod falling considerably short of distal end of 
ischium; ischium armed w ith row of about 6 slen­

der spines near extensor m argin and 4 subequally 
spaced stouter spines on lateral surface; merus w ith 5 
b lu n t spines on lateral surface; dactyl shorter than 
propodus. Fourth pereopod (Figure 61) reaching 
to about m idlength of ischium of 2nd pereopod 
when both extended anteriorly; dactyl usually 
shorter than propodus. Fifth pereopod (Figure 
6m) sim ilar to and little shorter than  4th, reach­
ing nearly to m idlength of ischium of 2nd pereo­
pod when both  extended anteriorly; dactyl shorter 
than  propodus.

Endopod of 1st pleopod of male (Figure 7a,b) 
w ith lateral m argin distinctly flared distally. Ap­
pendix masculina (Figure 7r,d) bearing 9 long 
spines, far overreaching appendix in terna, w ith­
o u t including spines. Lateral branch of uropod 
(Figure be) arm ed with 8 to 15 movable spines, 
in  addition to  setae.

Size.—Carapace lengths of males, 2.1-3.0 mm; 
of nonbreeding females, 2.1-3.0 mm; of nonoviger- 
ous breeding female, 2.7 mm; of ovigerous fe­
males, 2.4-3.0 mm; of juveniles, 1.6-1.9 mm. In  
contrast, Chace (1940) recorded males w ith a m axi­
m um  carapace length of 4.5 mm and ovigerous 
females of 3.2 m m  from off Bermuda.

M a te r i a l .— G U L F  O F  M EX IC O . Cayos Arcas, B ah ia  de 
C am peche; 18 m ; 11 D ecem ber 1952; from  boncfish  stom ach; 
O regon: 1 9  (2.2) 2 juv . (1.6, 1.8). Cayos Arcas, B ah ia  de  
C am peche; 20"12 'N , 91'59TV ; 11 m ; 18 J u ly  1957; tra p lif t  
n e t  w ith  lig h t; O regon Sta. 1848; 2 ju v . (1.6, 1.9).

P U E R T O  R IC O . P laya de  F a ja rd o ; 23 F eb ru a ry  1933: 8- 
foo t c ircu la r n e t u n d e r  cargo  lig h t; Johnson -S m ithson ian  
D eep  sea E x p e d itio n ; 1 9  (2-5). C avo Icacos; 24 F eb ru a ry
1933; 8-foot c ircu la r n e t w ith  cargo lig h t a n d  su b m arin e  
lig h t; Jo hnson -S m ithson ian  D eep-sea E x p ed itio n ; 9 * (2 .1-
2.5) 2 9 (2.1-2.4). C anal de  L u is  P eñ a , Isla d e  C u lebra; 25 
F e b ru a ry  1933; 8-foo t c ircu la r n e t u n d e r  cargo lig h t; Jo h n so n - 
S m ith son ian  D eep-sea E x p ed itio n : 3 á  (2 .3 -2 5 ). Sam e; 3-foot 
n e t tow ed fro m  p o r t  lau n ch : 21 á  (2.3- 2.6).

V IR G IN  ISLANDS. B rew ers Bay, S a in t T h o m as; 1 M arch 
1933: 8-foot c ircu la r n e t u n d e r  cargo lig h t; Johnson - 
S m ith son ian  D eep-sea E x p ed itio n : 10 J  (2.4-2.7) 5 9 (2 .6-
3.0).

L E E W A R D  ISLANDS. Off O yster Pond  L an d in g , B arb u d a: 
5 A p ril 1956; 7:00-8:30 p.m.; lig h t over side a t  ancho rage  in 
5.5 m ; S m ith son ian -B red in  C aribbean  E x ped itions  Sta. 84-56: 
2 $  (3.0) 1 ovig. 9  (3.0). P rince  R u p e r t  Bay, D om in ica: 28 
M arch  1956; 8:45-9:30 p.m.; lig h t over side a t an cho rage  in 
7 m ; S m ith son ian -B red in  C arib b ean  E x p ed itio n s  Sta. 64-56: 
l á  (2.5).

W IN D W A R D  ISLANDS. W est by  n o rth  o f te leg raph  s ta ­
tio n , B arbados, l i t t le  m ore  th a n  \A  m ile  off; 55-119 m ; rocks 
a n d  sand ; 5 J u n e  1918; U niversity  o f Iow a B arbados-A ntigua
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F ig u re  6.— L eptochela  (L eptochela) berm udensis> ovigerous fem ale from  B a rb u d a , L eew ard  
Islands, carapace len g th  3.0 m m : a , r ig h t m an d ib le ; b, r ig h t 1st m ax illa ; c, r ig h t  2 n d  m ax illa ; 
d ,  r ig h t  1st m ax illip ed ; e, rig h t 2n d  m ax illip ed ; ƒ, r ig h t 3 rd  m a x illip ed ; g , r ig h t  1st p e reo p o d ; 
h, sam e, fingers; i,  r ig h t 2nd pereopod ; j ,  sam e, fingers; k ,  r ig h t 3 rd  pereopod; I, r ig h t 4 th  
pereopod; m , r ig h t 5 th  pereopod. (M agnifications: c-g, i, k -m ,  X 25; a , b, h , j , X 62.)



NUMBER 222 11

C

F ic i r e  7.— l.ep tocnela  (L eptochela) berm udensis , m a le  from  
B arb u d a , L eew ard  Islands, carapace Icn g m  3.0 m m : a , r ig h t 
1st p leo p o d ; b, sam e, en d o p o d ; c, r ig h t  2 n d  p leopod ; d , 
sam e, a p p e n d ix  m ascu lin a  an d  a p p e n d ix  in te rn a . (M agnifica­
tions: a, c, X 12; b , c, X  62.)

E x p ed itio n  Sta. 79: 1 ovig. 9  (2.5). O ff L azare tto , B arbados; 
37 m; b o tto m  ro u g h ; 6 J u n e  1918; U n iv e rs ity  o f Iow a 
B arbados-A n tigua  E x p e d itio n  Sta. 87: 1 ovig. 9  (2.4).

H abitat.— A lthough most of the specimens 
listed above were taken in  relatively shallow 
water (5.5-18 m), the type-series (Gurney, 1939) 
and m aterial subsequently collected off Berm uda 
(Chace, 1940) were taken in  the open ocean be­
tween the surface and 1200m.

Seven of the 11 lots currently available to  me 
were obtained at n igh t under a light, yet there is 
some evidence that L. (L.) bermudensis may be 
less strongly photopositive than is L. (L .) serrat­
orbita, which is sympatric with it over m uch of 
its range. At five stations where a light was used 
and both  species were collected, L . (L .) serrat­
orbita outnum bered L. (L .) bermudensis 676 to 
33. A t only one station (Cayo Icacos, Puerto Rico) 
was the la tter more num erous (11 to 8), w hile at 
two stations (Playa de Fajardo, Puerto  Rico, and 
Barbuda) L. (L.) serratorbita outnum bered  L. 
(L .) bermudensis by about 150 to 1. O n the other 
hand, the lot collected w ith a townet in Canai de 
Luis Peña, Puerto Rico, contained 21 L. (L .) ber­
mudensis and only 4 L. (L.) serratorbita, whereas 
a light station at tha t locality on the same night 
produced 27 L. (L .) serratorbita and only 3 L.

(L.) bermudensis. Such evidence must be treated 
w ith caution, however, because of the probability 
tha t swarming occurs in both spet ies.

T ype-Locality .—Seven miles south of Berm uda 
between 1000 meters and the surface.

D istribution .—Berm uda to Barbados and south­
western G ulf o f Mexico, between 1000 meters or 
more and the surface in  the open ocean and in 
inshore depths as shallow as 5.5 meters.

R emarks.— Differences and sim ilarities between 
this species and L. (L .) papulata  are discussed 
under the la tter species.

I t seems apparen t from O rtm ann’s (1893) de­
scription of L . carinata tha t two species were 
represented in  the type-series collected by the 
Plankton-Expedition off Baía de M arajó, Estado 
do Pará, Brazil, in 50-100 meters. O rtm ann’s name 
should certainly be assigned to the species repre­
sented by the largest, figured specimen. T h e  iden­
tity of the three smaller specimens w ithout dorsal 
teeth on  the fifth abdom inal somite and w ithout a 
lappet on  the sixth (which O rtm ann believed to 
be characters associated w ith sex or age) is uncer­
tain, bu t the description is applicable to L. (L .) 
bermudensis.

3. Leptochela  (Leptochela) gracilis Stimpson

FlGCRES 8-10

L ep to ch e la  gracilis  S tim pson, 1860:42.— B ate, 1888:860, p i. 
139: fig. 2.— Balss, 1914:19.— K em p, 1915: 3 10— U rita , 
1921:216.— K em p, 1925:251.— U rita , 1926:424.— Yokoya,
1933:13, 212.— Y u, 1936:86, 99.— Y okoja , 1939:263— M iyadi, 
1940a:7, 8, 11.— Y oshida, 1941:21, p i. 4: fig. 4.— K ubo, 
1955:99, figs. 1-3.— L iu , 1955:23, p i. 8: figs. 6-14.—F u jin o  
a n a  M iyake, 1970:242.

L ep to ch e la  pe lluc ida  B oone, 1935:105, pis. 26, 27.

D iagnosis.— Rostrum  w ith dorsal m argin straight 
or sinuous, rarely convex throughout. Carapace 
w ithout dorsolateral ridges in  either males o r fe­
males. O rbital margin entire, not serrate, w ithout 
mesially directed tooth on ventral portion; sub­
orbital angle unarm ed. F ifth  abdom inal somite en­
tire, w ithout dorsal elevations but w ith sharp pos­
terior tooth. T elson with 1 pair of dorsolateral 
spines in addition  to an terior mesial pair; poste­
rio r margin w ithout pair of m inute mesial spines 
in  addition  to usual 5 pairs of prom inent spines. 
Antenna] scale about as long as carapace. First 
pereopod with 47 to 60 spines on opposable m ar­
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F ig u r e  8 .— L eptochela  (Leptochela) gracilis, ov igerous tem ale  fro m  F u k ien , C h in a , c a ra p a «  
len g th  9.6 m m : a, carapace  a n d  a n te r io r  appendages: b, abdom en ; c, p o s te r io r en d  o f 6 th  
a b d o m in a l som ite; d , te lson  a n d  u ropods; e, p o s te rio r m arg in  o f telson; ƒ, sam e, m esial p a rt;
g , r ig h t  an te n n u le , dorsa l aspect; h ,  r ig h t  a n te n n a , v en tra l aspect. (M agnifications: a, b, d , g,
h , X 6; c , X 12; e , X 25; ƒ, X 260.)

gin of movable finger. Second pereopod w ith 48 
to  76 spines on opposable m argin of movable fin­
ger. T h ird  pereopod with exopod not nearly 
reaching distal end of ischium. Endopod of 1st 
pleopod of male rounded distally, not flared distó­
la terally. A ppendix masculina, not including 
spines, not overreaching appendix interna. M axi­
m um  carapace length 9.6 mm.

D escription .— R ostrum  (Figure 8a) with dorsal 
m argin straight o r sinuous, rarely convex through­
out, usually reaching to or beyond level of distal end 
o f basal segment o f an tennular peduncle. Carapace 
w ith  m edian dorsal carina on anterior k o  to 2/s of 
length, no t tricarinate in either males or females.

O rbital m argin entire, no t serrate, w ithout mesi­
ally directed tooth on ventral portion; suborbital 
angle rounded.

Abdomen (Figure 8&) regularly rounded  dorsally 
on 3 anterior somites, usually carínate on  posterior 
p a rt of 4th. F ifth somite carínate, w ithout dorsal 
prominences bu t with sharp m edian tooth  pro­
jecting from posterior m argin. S ixth somite with 
dorsal tranverse swelling near an terio r end pro­
nounced and produced slightly posteriorly, postero­
lateral lobe (Figure 8c) w ith  distinct acute tooth 
on posterodorsal margin. T elson (Figure 8d), not 
including posterior spines, about 1.4 times as long 
as 6th somite, about 3.3 times as long as wide,
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F ig u re  9 .— L ep tochela  (Lep to ch e la ) gracilis, ov igerous fem ale  fro m  Fuk ien , C h in a , carapace 
leng th  9.6 m m : a, r ig h t  m a n d ib le ; b , r ig h t 1st m ax illa ; c, r ig h t  2 n d  m ax illa ; d , r ig h t 1st m axil-i 
iped ; e, r ig h t 2 n d  m ax illip ed ; ƒ, r ig h t  3 rd  m ax illip ed ; g, r ig h t 1st pereopod ; h, sam e, fingers 

i, r ig h t  2n d  pereo p o d ; j ,  sam e, fingers; k ,  r ig h t  3 rd  p e reo p o d ; I, r ig h t  4 th  pereopod ; m ,  r ig h t 5 th  
pereopod. (M agnifications: ƒ, g , i, k - m ,  X 6; c -e ,  X 12; a, b , h , ;, X 25.)

margins somewhat sinuous anteriorly, arm ed with 
1 pair of dorsolateral spines near m idlength, in 
addition  to anterior mesial pair; posterior m argin 
(Figure 8e) w ithout pair of m inute spines be­
tween bases of mesial pair of usual 5 pairs of prom ­
inent spines (Figure 8ƒ).

Eye w ith ra ther slender papilla on mesial sur­
face of stalk proxim al to cornea, cornea slightly 
wider than  stalk.

A ntennular peduncle (Figure 8g) w ith stylocer- 
ite reaching nearly as far as distolateral m argin of 
basal segment; 2nd segment nearly as long as dis­
tal segment in  mesial aspect bu t distinctly shorter

in  dorsal aspect in  spite of pronounced lobe on 
distal margin.

Antennal scale (Figure 8h) 0.6 to 0.7 as long as 
carapace, 4.4 to  5.0 times as long as wide; lateral 
m argin noticeably sinuous, distal tooth continu­
ous w ith mesial m argin of blade, w ith barely dis­
cernible convexity suggesting subdistal shoulder 
in  latter. D istal segments of antennal peduncle 
slightly more than  ]/2 as wide as scale, reaching to 
m iddle i/s of scale; basal segment w ith distinct 
ventral spine.

M outhparts as illustrated (Figure 9a-f). T h ird  
m axilliped (Figure 9ƒ) not overreaching antennal
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scale, d is ta l segm ent ab o u t 2.3 tim es as lo n g  as 
p en u ltim a te  segm ent.

First pereopod (Figure 9g) overreaching anten­
nal scale by no  more than  length of fingers; fin­
gers 0.9 to  1.3 times as long as palm ; dactyl (Fig­
ure 9/¡) armed w ith 47 to  60 spines on opposable 
m argin. Second pereopod (Figure 9i) overreach­
ing an tennal scale by no more than  length of fin­
gers; fingers 1.1 to 1.4 times as long as palm; dactyl 
(Figure 9j) armed with 48 to 76 spines on oppos­

able m argin. T h ird  pereopod (Figure 9A) over­
reaching extreme anterior m argin of carapace by 
ibout length of dactyl; exopod falling considerably 
short of distal end of ischium; ischium with row 
of setae b u t no spines near extensor m argin but 
with abou t 5 spines near flexor margin; merus 
w ith row of about 6 sim ilar spines near flexor m ar­
gin; dactyl shorter than propodus. Fourth pereo­
pod (Figure 9/) reaching nearly to distal end of 
ischium of 2nd pereopod when both  extended an­
teriorly; dactyl longer than  propodus. Fifth pereo­
pod (Figure 9m) similar to and little shorter than 
4th, reaching nearly to m idlength of ischium of 
2nd pereopod when both extended anteriorly; 
dactyl longer than propodus.

Endopoa of 1st pleopod of m ale (Figure 10a,b) 
subsymmetrically rounded distally, lateral m argin 
slightly concave bu t not flared distally. A ppendix 
m asculina (Figure 10c,d) bearing 7 long spines,

F ig u re  IO.— L eptochela  (L eptochela ) gracilis,  m a le  from  
F u k ien , C h in a , carapace  le n g th  8.8 m m : a, rig h t 1st p leopod ; 
b, sam e, en d o p o d ; c, r ig h t 2 n d  p leopod; d, same, a p p en d ix  
m ascu lina  a n d  a p p en d ix  in te rn a . (M agnifications: a, c, X 6; 
b, d , X 25.)

no t overreaching appendix interna, not including 
spines. Lateral branch of uropod (Figure M ) 
arm ed with 8 to 15 movable spines (some not visi­
ble in figure).

S i z e .— Carapace lengths of males, 7.1-8.8 mm; 
of nonovigerous females, 8.6, 8.8 mm; of ovigerous 
females, 8.0-9.6 mm.

M a te r i a l .— C H IN A . C h 'in g tao , S h an tu n g : 1924; C. T .  
U rita : l á  (7.1). F uk ien ; S. F . l i g h t :  4 á  (7.8-8.8) 17 $  
(8.0-9.6) (15 ovig. (8.0-9.6)).

H abitat.—Although L. (L.) gracilis is of eco­
nomic im portance in parts of its range and has 
been m entioned in the literature m ore frequently 
than  any of the other species of the genus, I am 
unaw are of any discussion of its habits or ecologi­
cal relationships. This may be due to the fact that 
m uch of the im portant literature is in Japanese or 
Chinese. It seems to have been taken most com­
monly on or near the bottom  in depths of about 
30 to 194 meters, and no record of its occurrence 
at the surface is known to me.

T ype-Locality .— Kagoshima W an, Kyushu, Ja ­
pan.

D istribution.— O ff the coasts of China, Korea, 
and the Japanese islands of Kyushu, Shikoku, and 
Honshu, except northern  end of latter, to a depth  
of 194 meters. T h e  occurrence of this species in  25 
meters southeast of Singapore (Boone, 1935) 
seems to be considerably beyond its usual range.

R e m a r k s .— T here  is no reason to believe that 
what m ight be construed as a dorsal lappet near 
the anterior end of the sixth abdom inal somite 
in  the illustration given by Bate (1888) is other 
than  an artist’s error. In  his description. Bate re­
ferred to  this structure only as "a small tooth or. 
tubercle,” and the specimen came from  Osaka 
W an, where L . (L.) gracilis should be expected.

A lthough the type-locality of L . pellucida  is 
well beyond the lim its of the recorded range of 
L . (L.) gracilis, there is little  doubt tha t it is a 
synonym of the latter species. Boone (1935) does 
not compare her unique ovigerous female w ith 
any other species, and her description and figures 
do not reveal any characters th a t m ight distin­
guish it from L. (L.) gracilis, which is one of only 
two known species in  which the carapace is not 
tricarinate in breeding females and the only spe­
cies having a posterior spine and an otherwise en­
tire dorsal m argin on the fifth abdom inal somite.
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4. Leptochela  (Leptochela) hawaiiensis, 
new species

F icu re s  11-13

L e p to c h e la  robusta .—R a th b u n , 1906:929. [N ot L . robusta  
S tim pson , I860.]

D ia g n o s is .—R ostrum  with dorsal m argin vari­
able, straight, convex, concave, or sinuous. Cara­
pace w ith 3 longitudinal dorsal ridges in  breeding 
females only. O rb ital m argin m inutely serrate 
dorsolaterally, w ithout mesially directed tooth  on 
ventral portion; suborbital angle unarm ed. F ifth 
abdom inal somite entire, w ithout dorsal elevations 
or posterior tooth. Telson w ith 1 pair of dorso­
lateral spines in addition  to an terior mesial pair; 
posterior m argin usually with pair (frequently 
fused) of m inute mesial spines in addition to 
usual 5 pairs of p rom inent spines. A ntennal scale 
more than  i/¡> but less than z/3 as long as carapace. 
First pereopod w ith 21 to 30 spines on  opposable 
m argin of movable finger. Second pereopod w ith 
25 to 36 spines on opposable m argin of movable

finger. T h ird  pereopod with exopod not nearly 
reaching distal end of ischium. Endopod of 1st 
p leopod of m ale faintly obtuse but not flared dis- 
tolaterally. A ppendix masculina, not including 
spines, not overreaching appendix interna. M axi­
m um  carapace length 3.0 mm.

D e s c r i p t i o n .— Rostrum  (Figure l i a , 6 ) with 
dorsal m argin variable, straight, convex, concave, 
or sinuous, rarely overreaching eyes. Carapace 
usually w ithout median or dorsolateral carinae in 
males and nonbreeding females, dorsally tricari- 
nate over most of length in  breeding females. 
O rbital m argin (Figure 13a,b) m inutely serrate 
dorsolaterally, ventral portion  w ithout mesially 
directed tooth; suborbital angle rounded.

Abdomen (Figure Ile) usually rounded dor­
sally on all somites, rarely w ith suggestion of b lun t 
carina on 5th somite. F ifth  somite entire, w ithout 
dorsal prom inences or posterodorsal tooth. Sixth 
somite fully twice as long as high, bearing usual 
transverse swelling near anterior end of dorsal 
surface, slender slightly curved spine on ventrol- 
la teral surface, and distinct acute tooth on pos-

F ig u re  11.—L ep to ch e la  (L ep tochela) haw aiiensis, h o lo ty p e , fem ale: a, carapace a n a  a n te r io r  
ap pendages; b , a n te r io r  p a r t  o f  carapace  a n d  ro s tru m , la te ra l aspeta , c, abdom en ; d , p o s te r io r 
e n d  o f 6 th  a b d o m in a l som ite ; e, te lson  a n d  u ro p o d s; ƒ, p o s te r io r m arg in  o f  te lson; g , sam e, 
m esial spines; h , le ft a n te n n u le ,  do rsa l aspect; i, le ft a n te n n a , v e n tra l aspect. (M agnifications: 
a , c, X 12; b , e, h , i, X 25; d , X 45; ƒ, X 62; g , X 2601
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F ig u re  12.— L ep to ch e la  (L eptochela ) haw aiiensis, ho lo type , fem ale: a, le ft a n d  r ig h t m an d ib le s, 
d o rsa l (oral) aspect; b, r ig h t 1st m a x illa ; c, r ig h t 2 n d  m ax illa ; d , r ig h t 1st m a x illip e d ; e, r ig h t
2 n d  m ax illip ed ; ƒ, r ig h t 3 rd  m ax illip ed ; g , r ig h t  1st pereo p o d ; ft, sam e, fingers; i, r ig h t 2n d
pereopod; ƒ, sam e, fingers; k ,  r ig h t  3 rd  pereopod ; I, r ig h t  4 th  p e reo p o d ; m , r ig h t 5 th  p e reo p o d .
(M agnifications: ƒ, g , i, k -m ,  X 25: a -e , ft, ; ,  X 62.)

teroaorsal m argin of posterolateral lobe (Figure 
lid ) .  Telson (Figure lie )  about I 14 times as 
long as 6th somite, about 2% times as long as 
wide, arm ed with 1 pair of dorsolateral spines 
slightly posterior to m idlength, in  addition  to an ­
terior mesial pair; posterior margin (Figures 1 I f ,  

13c) bearing pair (frequently fused, very rarely 
absent) of m inute mesial spines (Figures llg , 
13d, 1) between bases of mesial pair of usual 5

pairs of prom inent spines.
Eye (Figure 13a) w ith papilla on  mesial surface 

of stalk a t juncture w ith cornea, cornea little if 
at all wider than  stalk.

A ntennular peduncle (Figure l l / i)  w ith stylo- 
cerite not reaching so far as distóla teral m argin 
of basal segment; 2 nd segment abou t as long as 
distal segment in ventromesial aspect bu t much 
shorter in  dorsal aspect.
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F ig u r e  13.—L ep to ch e la  (L ep tocnelà ) haw aiiensis, p a ra ty p e , 
m ale fro m  A lba tross  S ta. 3921, carapace  le n g th  2.9 m m : a, 
a n te r io r  p a r t  o f carapace  a n d  eyes, do rsa l aspec t; b , ro s tru m  
and o rb ita l  m a rg in , do rsa l aspect; c, p o s te r io r m a rg in  o f 
:elson; d ,  sam e, m esial sp ine; e, r ig h t  1st p leo p o d ; ƒ, sam e, 
en d o p o d ; g , r ig h t  2 n d  p leopod; h ,  sam e, a p p e n d ix  m ascu lina  
a n d  a p p e n d ix  in te rn a . P a ra ty p e , m a le  from  A lba tross  Sta. 
3921, carapace  le n g th  2.8 m m : i, m esial p o s te r io r sp ine  o f 
telson . (M agnifications: e, g , X 12; a, X 25; b , c, f ,  h , X 62; 
d , i,  X 260.

A ntennal scale (Figure I i i)  0.5 to 0.6 as long as 
carapace, 3.6 to 4.6 times as long as wide, lateral 
m argin concave a t about m idlength, blade form­
ing ra th e r distinct shoulder at base of distal tooth. 
Distal segments of antennal peduncle abou t % as 
wide as scale, falling considerably short of mid- 
length of scale; ventral tooth  on basal segment 
neither prom inent nor very sharp.

M outhparts as illustrated (Figure 12a-f). T h ird  
m axilliped (Figure 12/) rarely reaching as far as

distal end of antennal scale, distal segment nearly 
yA as long as penultim ate segment.

First pereopod (Figure 12g) rarely overreach­
ing an tennal scale by more than length of fingers; 
fingers 1.2 to 1.5 times as long as palm; dactyl 
(Figure 12h) armed w ith 21 to  30 spines on op­
posable m argin. Second pereopod (Figure 12i) 
rarely overreaching antennal scale by as much 
as length of fingers; fingers 1.4 to 2.0 times as long 
as palm ; dactyl (Figure 12j) arm ed with 25 to  36 
spines on opposable m argin. T h ird  pereopod 
(Figure 12k) overreaching extreme anterior m ar­

gin of carapace by length of dactyl and about 
of propodus; exopod not nearly reaching distal 
end of ischium; ischium bearing row of stout setae 
near extensor m argin and 3 slender spines near 
flexor m argin; merus armed w ith about 5 slender 
spines near flexor m argin; dactyl distinctly shorter 
than propodus. Fourth pereopod (Figure 12/) 
reaching nearly to distal end of ischium of 2 nd 
pereopod when both extended anteriorly; dactyl 
usually shorter than propodus. Fifth pereopod 
(Figure 12m) similar to and little shorter than 
1th, reaching to about m idlength of ischium of 
2 nd pereopod when both extended anteriorly; 
dactyl usually shorter than propodus.

Endopod of 1st pleopod of m ale (Figure 13e,f) 
faintly obtuse but not flared distolaterally. A ppen­
d ix  m asculina (Figure 13g,A) bearing 5 long 
spines and not overreaching appendix interna, 
w ithout including spines. Lateral branch of upo- 
pod (Figure Ile) armed w ith 5 to 11 movable 
spines, in  addition to setae.

Size.— C arapace lengths o f males, 2.6-3.0 mm; 
o f n o n b reed in g  females, 2.5-2.8 m m ; of nonovig- 
erous b reed in g  females, 2.2, 2.4 m m ; of ovigerous 
females, 2.4, 2.7 m m .

M a te r i a l .— H A W A II. S ou th  coast o f O ah u ; D iam ond  H ead  
L igh t, S 6 3°, E  1.3'; 12 m ; co ra l a n d  co ra l sand ; 23.3°C  (su r­
face); 27 M arch  1902; 7:30 p .m .;  electric  l ig h t a n d  d ip  n e t a t 
surface a t  n ig h t  anchorage; A lba tross  Sta. 3812: 4 $  (2.6-2.8) 
1 $  (2.7). Sam e; D iam o n d  H ead  L ig h t, S 62°, E  3.9'; 24 m; 
coral san d  a n d  b roken  shell; 24° C (surface); 6 M ay 1902; 
8:45 p .m .; e lectrica l l ig h t a n d  d ip  n e t a t  surface; A lbatross  
Sta. 3921: 3 6 3  (2.6-S.O) 1 7 2  (25 -2 .8 ) (2 ovig. (2.4-2.T)), 
1 2  (2.2) is h o lo type . S ou th  coast o f M olokai; A valu P o in t, 
L an a i, S 3 /4 ’; 37 m ; h a rd  sand ; 24°C  (surface); 1 A pril 1902: 
7 :40-8:10 p . m .; electric  lig h t a n d  d ip  n e t  o r  surface tow  net: 
A lbatross  Sta. 3829: 2 $  (2.6, 2.7).

H abitat.—All ot the specimens were taken at 
the surface in  early evening over bottom s of coral,
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coral sand, broken shell, or hard  sand in depths of 
12 to 37 meters.

T y p e - L o c a l i t y .— Off H onolulu  H arbor en­
trance, O ahu, Hawaii; surface a t night over 24 
meters.

D i s p o s i t i o n  o f  T y p e s .— T h e female holotype 
(USNM 30750) and the rest of the type-series are 

deposited in  the N ational M useum of N atural 
History, Sm ithsonian Institu tion , under the cata­
log num bers of the U nited States National M u­
seum (USNM).

D i s t r i b u t i o n .— Known only from the type-series

collected at the surface at night south of Oahu 
and south of Molokai, Hawaii, over depths of 12 
to  37 meters.

Etymology.—From Hawaii +  -ensis (L., denot­
ing locality).

R emarks.—T his species bears a close resem­
blance to L. (L .) bermudensis from  the western 
A tlantic. Males are readily distinguished from that 
species by the different shape of the endopod of 
the first pleopod and by the m uch shorter and 
less spinose appendix masculina on the second 
pleopod. Females differ from those of L. (L .) ber-

F ig u re  14. L eptochela  (Leptochela) irrobusta , h o lo type , ovigerous fem ale: a, carapace  a n d  
a n te n o r  appendages; b , ro s tru m  a n d  o rb it ,  la te ra l aspect; c, sam e, d o rso la te ra l aspect; d ,  a b d o ­
m en; e, p o s te r io r en d  o f 6 th  abdom inal som ite ; ƒ, telson and  u ro p o d s; g, p o s te r io r m a rg in  o f  
te lson; h , r ig h t an tc n n u le , dorsal aspect; i, r ig h t a n ten n a , v e n tra l aspect. (M agnifications: 
a, d , X 12; b , c, e, f ,  h , i, X 25; g , X 62.
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raudensis only in  the more slender rostrum  (in 
dorsal aspect) and the extremely m inute serrations 
on the dorsolateral m argin of the orbit.

Leptochela  (L .) hawaiiensis superficially resem­
bles L . (L.) irrobusta, which is common through­
out the Indo-Pacific region westward from the 
M arshall and Samoa islands, bu t the la tte r species 
is differentiated by the extra pair o f dorsolateral 
spines on the telson, as well as by the mesially 
directed tooth on  the ventral po rtion  of the or­
bital m argin.

5. Leptochela  (Leptochela) irrobusta, new  species 

Figu res 14-18

L ep to ch e la  robusta .— Balss, 1915:17.— D e M an , 1916:148 
[p a n ] ;  1920:19 [p a rt] , p i .  4: fig. 7*.— Balss, 1921:7.— K em p, 
1925:252—  E stam p ad o r, 1937:491— H o lth u is , 1953:52.—  
C hace, 1955:5. [N ot L . robusta  S tim pson , I860.] 

/L ep to ch e la  robusta .— De M an, 1902:902.— B orrada ile , 1917: 
398.— C aim an , 1939:188.— A rm strong , 1941:1.— G eorge a n d  
I’au linose , 1973:196, figs. 1-5.

D iagnosis.—R ostrum  with dorsal m argin usu­
ally straight or concave. Carapace w ith 3 longitu­
dinal dorsal ridges in breeding females only. O r­
bital m argin entire, rarely m inutely serrate, w ith 
mesially directed tooth on ventral portion; sub­
orbital angle unarm ed. F ifth  abdom inal somite 
entire, w ithout dorsal elevations or posterior 
tooth. Telson w ith 2 pairs o f dorsolateral spines 
in  addition  to an terio r mesial pair; posterior m ar­
gin w ithout pair of m inute mesial spines in  addi­
tion to usual 5 pairs o f prom inent spines in  adults. 
A ntennal scale nearly y 3 as long as carapace. 
First pereopod w ith 12 to 40 spines on opposable 
m argin of movable finger. Second pereopod w ith 
16 to 45 spines on opposable m argin of movable 
finger. T h ird  pereopod with exopod not nearly 
reaching distal end of ischium. Endopod of 1st 
p leopod of male rounded distolaterally, no t flared. 
A ppendix masculina, not including spines, falling 
slightly short of or barely overreaching appendix 
interna. M axim um  carapace- length  5.1 mm.

D escription .—R ostrum  (Figure 14a,b) variable, 
dorsal m argin usually straight or concave, rarely 
slightly sinuous o r convex, frequently overreach­
ing eyes, rarely extending to level o f distal m argin 
of basal segment of an tennu lar peduncle. Cara­
pace w ith  or w ithout obscure m edian dorsal ca­
rina on anterior y10 to i/3 of length in  males and

nonbreeding females, tricarinate in  breeding fe­
males, bu t lateral carinae often rounded in pos­
terior half o f length. O rbital m argin (Figure 17a) 
usually entire, rarely microscopically serrate, 
especially in  juveniles (Figure 16a); suborbital 
angle rounded, but ventral m argin of o rb it arm ed 
w ith mesially directed tooth visible only in dorso­
lateral view (Figure 14c).

Abdomen (Figure 14d) regularly rounded dor- 
sally on 4 an terior somites. Fifth somite rounded 
or obscurely carínate, rarely distinctly so; dorsal 
m argin entire, w ithout elevations of any kind; pos­
terior m argin unarm ed. Pleura of 5 anterior so­
mites rounded in adults, those of 3rd, 4th, and 
5th somites bearing small tooth in juveniles (Fig­
ure 166). Sixth somite about 1.9 times as long as 
high, w ith usual transverse swelling and carina 
near an terior end of dorsal surface, curved slender 
spine posteriorly on ventrolateral surface, and dis­
tinct acute tooth on posterodorsal margin of pos­
terolateral lobe (Figure 14e). Telson (Figure 
14ƒ), not including posterior spines, about l y 2 
times as long as 6 th  somite, about 3i/ 3 times as 
long as wide, normally arm ed w ith 2  pairs of 
dorsolateral spines varying slightly in size and 
position, in  addition to anterior dorsomesial pair; 
posterior m argin (Figure 14g) w ithout m inute 
p a ir o f mesial spines between bases of mesial pair 
of usual 5 pairs of prom inent spines, except occa­
sionally in  juveniles (Figure 16c,d).

Eye (Figure 17a) w ith  papilla on mesial sur­
face of stalk proximal to cornea, cornea slightly 
wider than stalk, increasing in  relative diam eter 
with size.

A ntennular peduncle (Figure 146) with stylo- 
cerite reaching nearly as far as distolateral m argin 
o f basal segment; 2nd segment subequal in length 
to distal segment in  mesial aspect, less than y2 as 
long in dorsal aspect. Dorsolateral flagellum at 
least 3 times as long as carapace; ventromesial 
flagellum about H/3 times as long as carapace.

A ntennal scale (Figure 14*) slightly more than  
0.6 as long as carapace, 3.5 to 4.6 times as long as 
wide, la teral m argin sinuous, distal tooth ob­
scurely separated from mesial m argin of blade. 
Distal segments of antennal peduncle about 2/3 as 
wide as scale, not reaching m idlength of scale. 
Flagellum at least 3 times as long as carapace.

M outhparts as illustrated (Figure 15a-f). T h ird  
m axilliped (Figure 15ƒ) very rarely overreaching



20 SMI THSONIAN CONTRIBUTIONS TO ZOOLOGY

F ig u re  15.— L ep tochela  tLeptochela) irrobusta , h o lo ty p e , ovigerous fem ale, a, r ig h i m an d ib le ; 
b, r ig h t  1st m ax illa ; c, r ig h t 2n d  m a x illa ; d ,  r ig h t 1st m ax illip ed ; e, r ig h t 2 n d  m ax illip ed ; 
f ,  r ig h t  3 rd  m ax illiped ; g, r ig h t 1st pereo p o d ; h ,  sam e, fingers; i, r ig h t  2n d  p e reo p o d ; ƒ, sam e, 
fingers; k , r ig h t 3 rd  pereopod; I, r ig h t 4 th  pereopod; m , r ig h t 5 th  pereopod . (M agnifications; 
c-g, i, k - m ,  X 25; a, b, h , j ,  X 62.)
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F ig u re  16.—L ep to c h e la  (L ep tochela ) irrobusta , p a ra ty p e , 
ju v en ile  Erom B ik in i lagoon , carapace  le n g th  1.7 m m : a, 
ro s tru m  a n d  d o rsa l o rb ita l  m a rg in ; b , a bdom en ; c, p o s te r io r 
m arg in  o f te lson ; d, sam e, m esial spines. (M agnifications: 
b, X 25; a , c, X 62; d , X 260.)

antennal scale, distal segment 7/10 to % as long 
as penultim ate segment.

F irst pereopod (Figure 15g) overreaching an­
tennal scale, occasionally by as m uch as length of 
fingers; fingers 1.3 to 2.0 times as long as palm; 
dactyl (Figure 155) arm ed w ith 12 to 40 spines 
on opposable margin. Second pereopod (Figure 
15i) rarely overreaching antennal scale by more 
than  length  of fingers; fingers 1.5 to 2.2 times as 
long as palm ; dactyl (Figure 15/) armed w ith 16 
to  45 spines on opposable m argin. T h ird  pereo­
pod (Figure 155) overreaching extreme anterior 
m argin of carapace by about length of dactyl; exo­
pod falling far short of distal end  of ischium; 
ischium arm ed w ith  row of about 4 stout spines 
near flexor m argin; merus w ith about 5 longer 
stout spines near flexor m argin; dactyl variable in  
length and shape, usually shorter than  propodus. 
Fourth  pereopod (Figure 15Z) reaching to about 
distal ys of ischium of second pereopod when 
both extended anteriorly; dactyl usually longer, 
occasionally slightly shorter than  propodus. Fifth 
pereopod (Figure 15m) sim ilar to and  nearly as 
long as 4th, reaching at least m idlength of isch­
ium  of 2 nd  pereopod when bo th  extended ante­

F ic u re  17.— Lep to ch e la  (L epiocnela) irrobusta, p a ra ty p e , 
m a le  Erom B ik in i lagoon, carapace len g th  5.6 m m : a, a n te r io r  
p a r t  o f carapace a n d  eyes, do rsa l aspect; b, r ig h t 1st p leo- 
p o d ; c, sam e, e ndopod ; d, r ig h t 2 n d  p leopod; e, sam e, 
ap p en d ix  m ascu lina  a n d  a p p en d ix  in te rn a . (M agnifications: 
b , d , X 12; a, X 25; c, e, X 62.)

riorly; dactyl usually slightly shorter than pro­
podus.

Endopod of first pleopod of male (Figure 175, 
c) subelliptical, fully 3 times as long as wide. Ap­
pendix masculina (Figures 17d,e, 18a,5) bearing 
3 to 7 long spines, usually in distal half, falling 
slightly short of or extending very little beyond 
end of appendix interna, not including spines. 
Lateral branch of uropod (Figure 14/) armed 
w ith 8  to 16 movable spines, in  addition to setae.

S iz e .—Carapace lengths of males, 1.8-5.1 mm; 
of nonbreeding females, 2.0-5.1 mm; of nonovig- 
erous breeding females, 3.2—4.3 mm; of ovigerous 
females, 2.7—4.6 mm. T h e  smallest m ale has a rud i­
m entary appendix masculina, bu t appendices 
masculinae may be less than  fully developed in 
some males w ith a carapace length u p  to 3.0 mm.

M a te r i a l .— PE R S IA N  G U L F. A b o u t 200 m  off southw est 
e n d  o f J u ra id  Is lan d ; 27°10 'N , 49°51 'E ; 9 m ; m assive coral 
fo rm ations  in te rsp e rsed  w ith  pa tch es  o f co ra l sand ; 5 O cto­
b e r  1956; 7:45 a.m .; P etersen  sam ple; C. E. D awson Sta. 7: 
l á  (2.9).
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2.82.8

3 .5
3.03 .0

F ig u re  18.— L eptochela  (L eptochela) irrobusta: a, append ices 
m ascu linae of m ale  para typcs selected a t ran d o m  from  
B ikini lagoon, w ith  carapace leng ths (mm ) as ind ica ted ; 
b, a p p en d ix  m ascu lin a  o f m ale  pa ra ty p e , carapace leng th  
5.0 m m , from  Albatross  Sta. 5134. (M agnifications; a, b, 
X 62.)

V IE T N A M . Bay o f N h a  T ra n g ; 1 Jan u a ry  to  10 A pril 
1960; A rie l G a lla rd o  Sta. 220a: 1 $  (4.3). Same; Sta. 317:
1 9  (3.6).

P H IL IP P IN E  ISLANDS. Sablayan A nchorage, M indoro; 
e lectric  lig h t; 13 D ecem ber 1908; A lba tross: 1 9  (3.1). B atan  
Island , L agonoy G u lf; e lectric  lig h t; 5 J u n e  1909; A lbatross: 
1 ovig. 9 (4 0). P o rt C ataingan , M asbate; electric  lig h t; 19 
A p ril 1908; A lbatross: l á  (2.8). N ogas P o in t, P anay ; e lectric  
ligh t; 3 F eb ru a ry  1908; A lbatross: 1 0 $  (3.1-3.7) 9 9 (2 .8- 
3.8) 4 juv . (1.7-2.3). M ah inog  A nchorage, C am igu in  Island ; 
e lectric  lig h t; 3 A ugust 1909; A lba tross: 2<5 (2.5, 2.6) 9 9 
(3.0-3.9). Sulu  Sea off P a n a b u ta n  P o in t, M indanao ; 49 m; 

green m u d , coral sand ; 6 F eb ru a ry  1908; 9:27 a.m .; 9-foot 
T a n n e r  b eam  traw l, m u d  bag; A lbatross  Sta. 5131: 1 9 (5.0). 
Sam e; 70 m ; g reen  m u d , sand ; 6 F e b ru a ry  1908; 10:40 a.m.; 
9-foot T a n n e r  b eam  traw l, m u d  bag; Albatross Sta. 5133: 

(4.7-5.1) 10 9 (4.2-5.1) (7 ovig. (4.2-4.6)). O ff B aluk-
b a lu k  Is lan d , n e a r  B asilan  Island , Sulu  A rchipelago; 6°44'45" 
N, 121 °48 ' E; 46 m ; fine sand : 7 F e b ru a ry  1908; 7:22 a.m.; 
9-foot T a n n e r  b eam  traw l, m u d  bag; Albatross  Sta. 5134: 1 ¡  
(5.0). O ff Jo lo  Is lan d , Sulu  A rchipelago; 6°06 'N , 120°58'50" 
E; 35 m; sand , coral; 14 F eb ru a ry  1908; 10:55 A.M.; 12-foot 
Agassiz b eam  traw l tw o m u d  bags; A lbatross  Sta. 5138: 1 
ovig. 9 (4.4).

IN D O N E S IA . L a b u a n  B landa  Island , Selat B u tu n g , C ele­
bes; e lectric  lig h t; 13 D ecem ber 1909; Albatross: l á  (3.6) 
2 9  (3.6, 3-7).
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M A R SH A L L ISLANDS. E n iw ctok  A toll; lagoon; sub tida l; 
6 J u n e  1946; M. W . Jo h n so n : 1 9 (3.5). F.niwctok A toll;
lagoon off E n iw ctok  Island  a t  R ow dilch  anchorage ; surface 
lig h t a t n ig h t; 23 M ay 1946; L. P . Schultz: 2 á  (2-3) 3 9 
(2.2-2.3) 4 ju v . (1.8-2.0). E n iw ctok  A toll: Southw est Passage, 

leew ard  side o f ree f 3.7 km  so u th  o f R ig ili Island; surface 
l ig h t a t  n ig h t; 24 M ay 1946; L. P. Schultz : 10 á (2.1—3.1) 
I 8 9  (2.0—3.3) 10 juv . (1.6-1.9). B ik in i A toll; n o rth e a s t end  
o f lagoon a t llo w d itch  ancho rage ; su ifacc  l ig h t a t n ig h t; 30 
M arch 1946; L. P. Schultz a n d  V. E. B rock: 42 á  (2.0-S.2) 
83 9  (2.0-S.4) (8 ovig. (2.7-3.2)) 16 juv . (1.7-2.0). Same; 23 
A pril 1946; L. I’. Schultz an d  J . P . E. M orrison : 4 6 á  (2.0- 
3.1) 4 6 9  (2.1-3.7) 8 ju v . (1.8-2.0) 4- 4 5 2 á .  9 ,  & juv . (1 
ovig.). Same; 24 A pril 1946; I.. P. Schultz: 47 á  (1.8-3.4) 46 9 
(2.2-3.4) (5 ovig. (2.9—3.2)) 7 juv . (1.7-2.1) +  1,731 á .  9 .  
8: juv . (13 ovig.), 1 ovig. 9 (3.0) is h o lo ty p c . Same; 25
A pril 1946; L . P. Schultz: 40 á  (2.0-3.4) 51 9 (2 .0 -35) 9 juv. 
(1.4-1.9) +  1,005á , 9 ,  & juv . (4 ovig.). B ik in i A toll; la ­
goon, 7.4 km  so u th  o f w est e n d  o f  B ikin i Is lan d ; ab o u t 45 m; 
sand  and  H alim eda;  26 A ugust 1947; J . P. F.. M orrison: 1 g 
(2.8). R ongelap  A toll; lagoon, 0.9 km  off Y ugu i Is land ; 24 m; 

surface ligh t a t n ig h t; 30 J u ly  1946; F.. S. H e ra ld : 2 0 á  (2.0-
3.0) 36 9  (2.0-3.O) 74 ju v . (1.4-2.0). R o n g e lap  A toll; lagoon, 
0.9 km  off I o m u ila l Is land ; 24 m ; surface lig h t at n ig h t; 31 
J u ly  1946; E. S. H era ld : 2 á  (2.3) 3 9 (2 .1 -2 .9 ) . R ongerik  
A toll; lagoon, 183 m  olf F.niwctak Is land ; su rface ligh t a t 
n igh t; 28 J u n e  1946; I,. P . Schultz and  E. S. H era ld : 12 á  
(2.4-S.4) 5 9 (2.5-3.1). IJjne A toll; 60 m  o u ts id e  U jae  P as­

sage; surface a t s tern  o f sh ip  u n d e r  ligh ts; 1951-1952; F. S. 
M acN eil: 5 á  (2.7-3.0) 3 9 (2.0-3.1).

H abitat.— It will he noted that 2/3 of the lots 
and all but 24 of the 3876 specimens listed above 
were taken at surface lights at night. T h a t the spe­
cies sometimes occurs on or near the bottom , how­
ever, is indicated by the 14 specimens trawled at 
Albatross station 5133 and , especially, by the sin­
gle male taken in a Petersen grab in  the Persian 
Gulf. T h e  trawled specimens were found in depths 
of 35 to 70 meters on  bottom s of m ud or sand, 
sometimes with fragments of coral o r calcareous 
algae.

T ype-Locality .— Lagoon of Bikini Atoll, Mar­
shall Islands; surface at night.

D isposition of  T ypes.— T h e ovigerous female 
liolotype (USNM 94729) and the rest of the type- 
series are deposited in  the N ational Museum of 
N atural History, Sm ithsonian Institu tion , under 
the catalog num bers of the U nited States National 
Museum (USNM).

D istribution.—Red Sea and Persian Gulf, Lac­
cadive, Maldive, Andam an, and N icobar islands, 
Burma, W estern Australia, Indonesia, and P hilip ­
pine Islands eastward to the M arshall and Samoa 
islands, at the surface an d  to depths of 118 and
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possibly 275 meiers. (See L . (L.) robusta.)
E tymology .— From  ir- (L., =  not) +  robusta.
R e m a r k s .—Q uite understandably, this abundant 

wide-ranging, and  variable little species has been 
confused heretofore with L . (L .) robusta. Im m a­
ture females of the la tte r species can seldom be 
distinguished from L. (L.) irrobusta w ith confi­
dence. In  general, L. (L .) irrobusta has the ros­
trum  proportionately longer, the spine on the ven­
trolateral surface of the posterior part of the 
sixth abdom inal somite curved ra the r than  nearly 
straight, and  the posterior pair of dorsolateral 
spines arising near the m idlength of the telson 
ra th e r than more posteriorly, but the species is so 
variable that these characters are not always reli­
able. T h e  size of sexually m ature individuals— 
carapace lengths of 2.7 to 4.6 mm in L . (L .) ir­
robusta and more than  6 mm  in  L. (L .) robusta— 
is im portant, bu t it is useful only for tricarinate 
females, because nonbreeding females may be 
larger than  ovigerous ones. T h e  only really defini­
tive character lies in  the length, form, and spina­
tum  of the male appendix masculina (compare 
Figures 18 and 28e-h). T h a t this character is 
m eaningful is confirmed by com paring Figure 28ƒ 
showing the form of the appendix  masculina in 
a male L. (L .) robusta w ith a carapace length of 
3.0 mm, with Figure 185, which illustrates the ap­
pendix in a considerably larger male of L. (L .) 
irrobusta.

M ost of the Red Sea specimens examined 
through the k ind  cooperation of L. B. H olthuis 
and m entioned in  the Rem arks section under L. 
aculeocaudata belong to L . irrobusta, bu t they 
are not otherwise treated as part of this report nor 
are they included in  the type-series of this species.

6. Leptochela (Leptochela) japonica 
Hayashi and Miyake

F ic u s e s  19-21

L eptochela  japon ica  H ayash i an d  M iyake, 1969:1, figs. 1, 2.—
F u jin o  a n d  M iyake, 1970:242.

D iagnosis.— R ostrum  with dorsal m argin slightly 
sinuous. Carapace with 3 longitudinal dorsal 
ridges in  both males an d  females. O rbital margin 
entire, not serrate, w ithout mesially directed tooth 
on ventral portion; suborbital angle unarm ed. 
F ifth abdom inal somite with 3 distinct elevations

in dorsal midline, posterior m argin b luntly  pro­
duced mesially. Telson with 1 pair of dorsolateral 
spines in addition  to anterior mesial pair; poste­
rior m argin w ithout pair of m inute mesial spines 
in addition to usual 5 pairs of prom inent spines. 
A ntennal scale slightly more than y2 as long as 
carapace. First pereopod with about 48 spines on 
opposable m argin of movable finger. Second pereo­
pod with about 60 spines on opposable m argin of 
movable finger. T h ird  pereopod w ith exopod not 
nearly reaching distal end of ischium. Endopod 
of 1st pleopod of male not flared distolaterally. 
Appendix masculina, not including spines, slightly 
overreaching appendix interna. M axim um  cara­
pace length 6 .2  mm.

D e s c r i p t i o n  o f  M a l e .—Rostrum  (Figure 19a) 
with dorsal margin faintly sinuous, not overreach­
ing eyes. Carapace with distinct m edian carina 
extending posteriorly slightly beyond m idlength 
and w ith well-marked pair of dorsolateral carinae 
extending to about posterior 1.3 of carapace. O r­
bital m argin entire, not serrate, ventral portion 
w ithout mesially directed tooth; suborbital angle 
broadly rounded, unarm ed.

Abdomen (Figure 195) rounded dorsally on 3 
an terior somites, distinctly carínate in m idline on 
4th an d  5th, latter surm ounted by 3 low bu t dis­
tinct elevations and projecting posteriorly as b lun t 
tooth. Sixth somite about 1y2 times as long as 
high, transverse swelling near anterior end of dor­
sal surface bearing high sharp carina trending 
slightly anteriorly; spine on ventrolateral surface 
slightly curved; posterolateral lobe (Figure 19c) 
w ithout tooth on posterodorsal margin. Telson 
(Figure 19d) less than 1 y2 times as long as 6 th 

somite, about 2y2 times as long as wide, armed 
w ith 1 pair of dorsolateral spines arising at about 
m idlength, in  addition to anterior mesial pair; 
posterior m argin w ithout pair of m inute spines 
between bases of mesial pair of usual 5 pairs of 
prom inent spines.

Eye w ith papilla on mesial surface of stalk prox­
imal to juncture with cornea, cornea unusually 
inflated, much wider and longer than stalk.

A ntennular peduncle (Figure 19e) with stylo- 
cerite reaching about as far as distolateral margin 
of basal segment; 2 nd segment about as long as 
distal segment in  ventromesial aspect, much 
shorter in  dorsal aspect.

Antennal scale (Figure 19/) nearly 0.6 as long
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F ig u re  19.—i^epiochela  (L ep tochela ) japonica , m a le  from  G u lf  o f T h a i ia n u , carapace  le n g th  
5.8 m m : a, carapace  a n d  a n te r io r  appendages; b, abdom en ; c, p o s te r io r end  o f 6 th  ab d o m in a l 
som ite ; d , te lson  a n d  uropods; e, r ig h t  a n te n n u le , do rsa l aspect; ƒ, r ig h t  a n te n n a , v e n tra l aspect. 
(M agnifications: a, b, X 6; d - f ,  X 12; c, X 25.)

as carapace, 3.4 times as long as wide, la teral mar­
gin convex distally, nearly straight on  proximal 
2/ s o f length, blade forming slight shoulder at base 
of distal tooth. Distal segments of an tennal pe­
duncle about % 0 as wide as scale, reaching nearly 
to m idlength of scale; ventral tooth on basal seg­
m ent blunt, rather indistinct.

M outhparts as illustrated (Figure 20a-/). M an­
dible (Figure 20a) with ra ther distinct angle in 
distal m argin of incisor process. T h ird  maxilliped 
(Figure 20ƒ) not reaching as far as distal end of 

an tennal scale, distal segment nearly */5 as long as 
penultim ate segment.

First pereopod (Figure 20g) overreaching an­
tennal scale by little  m ore than length of fingers; 
'ingers about as long as palm ; dactyl (Figure 20h) 
arm ed w ith 48 spines on opposable m argin. Sec­

ond pereopod (Figure 20i) overreaching antennal 
scale by nearly length of fingers; fingers 1.3 times 
as long as palm ; dactyl (Figure 20;) arm ed with 
60 spines on opposable margin. T h ird  pereopod 
(Figure 20/¡) overreaching extrem e anterior m ar­

gin of carapace by nearly i/i> leng th  of dactyl; 
exopod not nearly reaching distal end  of ischium; 
ischium w ith row of about 6  slender spines near 
middle of lateral surface and 3 oblique rows of 3, 
8 , and 7 stouter spines near flexor m argin; merus 
w ith row of 10 stout spines, increasing in  length 
distally, near flexor m argin; dactyl subequal in  
length of propodus. F ou rth  pereopod (Figure 20Z) 
reaching at least to m idlength  of 2 nd pereopod 
when both  extended anteriorly; m erus w ith rather 
d i , :rete subrectangular lobe bearing 2 stout spines 
on flexor m argin; dactyl shorter than  propodus.
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F ig u re  20 .— L ep to ch e la  (L ep to ch e la ) japon ica , m a le  from  G u lf  o f T h a ila n d , carapace lengtn  
5.8 m m : a , r ig h t m a n d ib le ; b , r ig h t 1st m ax illa ; c, r ig h t 2n d  m ax illa ; d , r ig h t 1st m a x illip e '
e, r ig h t 2 n d  m a x illip ed ; f ,  r ig h t 3 rd  m ax illip e d ; g , r ig h t 1st pereopod ; h ,  sam e fingers; i, left
2 n d  pereo p o d ; j ,  sam e, fingers; k ,  r ig h t 3Td p e reo p o d ;1 I, r ig h t  4 th  p ereopod ; m , r ig h t 5 th
aereo  pod . (M agnifications: ƒ, g , i, k - m ,  X 12; a -e , h , j ,  X 25.)
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Fifth pereopoti (Figure 20m) reaching to about 
distal y3 of iscnium of 3rd pereopod when both 
extended anteriorly; similar to 4th, especially in 
form of merus, b u t distinctly shorter; dactyl much 
shorter than  propodus.

Endopod of first pleopod (Figure 21 a,b) long 
and com paratively narrow, nearly 3 times as long 
as wide, broadly and obscurely obtuse, b u t not 
flared, distolaterally. A ppendix masculina (Fig­
u re  21c,d) bearing 7 long spines and slightly 
overreaching appendix  interna, not including 
spines. Lateral branch of uropod (Figure 19d) 
arm ed w ith about 2 0  movable spines increasing 
in length distally.

Size.— Carapace lengths of males, 4.0 and 5.8 
mm. Hayashi and Miyake (1969:5) noted tha t the 
four ovigerous females in the type-series have cara­
pace lengths of 5.5-6.2 mm, and the single female 
w ithout eggs has a carapace length of 4.2 mm.

M a t e r ia l .— G U L F O F T H A IL A N D . Shore reef reg ion  on 
east side o f G oh  K ram  Is land ; 12°41'35"N , I00°48'28"E; 25 
O c to b er 1957; G eorge V an d erb ilt F o u n d a tio n  Sta. 8 : 1 $  (5.8).

Q U EE N SLA N D , A U ST R A L IA . B u sta rd  Bay (24°05'S, 
151°48'E); 19 S ep tem ber 1938; H a u l 46 '3 8  (o ld  n u m b er, 
N e t 200; K . Sheard: 1 $  fresh ly  m o lted  (4.0) (A ustra lian  
M useum ).

H abitat.— T h e four ovigerous females in  the 
iype-series were dredged in  45 and 65-66 meters;

F ic u re  21 .— L ep tochela  (Leptochela) japonica , m a le  from  
G u lf of T h a ila n d , carap ace  le n g th  5.8 m m : a , r ig h t 1st 
p leopod ; b, sam e, en d o p o d ; c, rig h t 2 nd  pleopod; d ,  same, 
a p p e n d ix  m ascu lina  a n d  ap p en d ix  in te rn a . (M agnifications: 
a, c, X 12; b, X 25; d , X 62.)

the single female w ithout eggs was taken in a sur­
face p lankton net at night.

T ype-Locality .—Tacliibana-wan (Chijiwa Bay 
northwestern Kyushu, Japan ; 65-66 meters.

D istribution.— Korea Strait; northeast of Twi- 
wan; G ulf of T hailand; and Queensland, Austra­
lia; 45-111 meters.

R emarks.— Proof of the identity of the male 
from the G ulf of T h a ilan d  with L. (L .) japonica 
must be deferred until additional m aterial becomes 
available. T h e  T hailand  specimen has the dorsal 
projections on the fifth abdom inal somite less 
prom inent, and there seem to be subtle and un­
expected differences in some of the m outhparts, 
bu t the specimen agrees in most o ther particulars 
w ith the description of L. (/..) japonica, even to 
the spination on the th ird  pereopod and the char­
acteristic shape of the merus of the fourth and 
fifth pereopods. C ertainly the most interesting 
feature of the specimen is the dorsally tricarinate 
carapace, a development that was previously be­
lieved to be restricted to breeding females in 
Leptochela.

In  the freshly m olted male from Queensland, 
the projections of the fifth abdom inal somite are 
stronger, much as depicted by Hayashi and M i­
yake (1969: fig. la), and the carapace— as well as 
can be determ ined from the soft and misshapen 
integum ent—seems to be tricarinate to  the same 
extent as in the male from  T hailand .

T here is little doubt th a t L . (L .) japonica is 
related to L . (P.) carinata from the western A t­
lantic. Both species have dorsal projections on 
the fifth abdom inal somite, unusually num erous 
spines on the opposable margins of the fingers of 
the two anterior pairs of pereopods, and  reduced 
fifth pereopods. Leptochela (L.) japonica  differs 
ra ther strikingly from L . (P.) carinata, however, 
in  lacking the hinged dorsal lappet on the sixth 
abdom inal somite, in  the form of the telson, and 
in  the much shorter and broader antennal scale. 
T h e  former species therefore seems to  represent 
a link between the two subgenera proposed above.

7. Leptochela  (Leptochela) papulata, new  species

Figu res 22-24

D iagnosis.— Rostrum  with dorsal m argin con­
vex or slightly sinuous. Carapace w ith 3 longitudi-
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F I c l !Ri- 22 .— L e p to ch e la  (L ep tochela ) p a p u la ta ,  h o lo type , ovigerous fem ale: a, carapace a n a  
a n te r io r  ap p endages; b , a n te r io r  p a r t  o f carap ace  a n d  eyes, do rsa l aspect; c, abdom en ; d , p o ste ­
r io r  e n d  of 6 th  a b d o m in a l som ite; e, r ig h t a n te n n u le , do rsa l aspect; ƒ, r ig h t a n te n n a , v en tra l 
aspect. P a ra ty p e , ovigerous fem ale  from  G ram pus  Sta. 5099, carapace  leng th  4.4 m m : g , 5 th  
a b d o m in a l som ite , la te ra l aspect. (M agnifications; a , c, g , X  12; b , d - f ,  X  25.)

nal dorsal ridges in  breeding females only. O rbital 
m argin entire, rarely m inutely serrate, w ithout 
mesially directed tooth  on ventral portion; sub­
orbital angle unarm ed. Fifth abdom inal somite 
with 1 to 3 more or less distinct pim plelike eleva­
tions in  posterior half of dorsal m idline, w ithout 
posterior tooth. Telson with 1 pair of dorsolateral 
spines in  addition  to anterior mesial pair; poste­
rior m argin with pair of m inute mesial spines in 
addition  to usual 5 pairs of p rom inent spines. An­
tennal scale barely yz as long as carapace. First 
pereopod with 16 to 28 spines on opposable m ar­
gin of movable finger. Second preopod w ith 22 to 
36 spines on opposable m argin of m ovable finger. 
T h ird  pereopod w ith exopod not nearly reaching

distal end of ischium. Endopod of 1st pleopod of 
male flared distolaterally. A ppendix masculina, 
not including spines, distinctly overreaching ap ­
pendix interna. M aximum carapace length 4.4 
mm.

D escription .— Rostrum  (Figure 22a) usually 
w ith dorsal margin regularly convex, rarely 
slightly concave in anterior half, usually falling 
short of distal surface of eye, rarely overreaching 
basal segment of an tennular peduncle. Carapace 
w ith m edian dorsal carina on anterior ys to t/2 of 
length in males and nonbreeding females, sharply 
tricarinate over most of length in  breeding fe­
males. O rbital m argin (Figure 226) entire, rarely 
m inutely serrate, ventral portion w ithout mesially
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m

F ig u re  23.— L eptochela  (L eptochela ) p a pu la ta , p a ra ty p e , carína te  fem ale from  A tla n tis  Sta. 
A -266-36, carapace len g th  2.7 m m : a, te lson  a n d  le f t u ro p o d ; b, p o ste rio r m arg in  o f  te lson; 
c, sam e, m esial spines; d , r ig h t  m an d ib le ; e, r ig h t  1st m ax illa ; ƒ, r ig h t 2n d  m ax illa ; g, r ig h t  1st 
m ax illiped ; h ,  r ig h t 2 n d  m ax illip ed ; i, r ig h t  3 rd  m ax illip ed ; j ,  r ig h t 1st pereo p o d ; k ,  sam e, 
fingers; I, r ig h t  2n d  pereopod ; m , sam e, fingers; n , r ig h t  3rd  pereopod; o, r ig h t 4 th  pereopod ; 
p , r ig h t 5 th  pereopod . (M agnifications: a , f - j ,  I, n - p ,  X 25; b, d , e, k , m , X 62; c, X 260.)
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directed tooth; suborbital angle rounded, not 
dentate.

Abdomen (Figure 22c) regularly  rounded  dor- 
sally on 4 an terio r somites. F ifth  somite (Figure 
2 2 c,g) b lun tly  carínate dorsally, carina usually 
surm ounted in posterior half by 1 to 3 (usually 
3) pim plelike elevations, rarely with barely visible 
vestiges thereof; posterior m argin unarm ed. Sixth 
somite about 1.6 times as long as high, w ith usual 
transverse swelling and carina near an terior end 
of dorsal surface, long slender spine on ventro­
lateral surface, and  usually with m inute b lun t 
looth (Figure 22d) on posterodorsal margin 
of posterolateral lobe (tooth sometime lacking, 
rarely prom inent and acute). Telson (Figure 
23a), no t including posterior spines, abou t 1.8 
times as long as 6 th somite, about 3.4 times as long 
as wide, arm ed w ith 1 pair of dorsolateral spines 
a t abou t m idlength, in addition  to an terio r mesial 
pair; posterior m argin (Figure 236) bearing pair 
of m inute spines (Figure 23c) between bases of 
mesial pair o f usual 5 pairs of prom inent spines.

Eye (Figure 226) with papilla on mesial sur­
face of stalk proxim al to cornea, cornea slightly 
wider than  stalk.

A ntennular peduncle (Figure 22e) with stylo- 
certie reaching nearly as far as distolateral m argin 
of basal segment; 2 nd segment longer than distal 
¡egment in  mesial aspect b u t distinctly shorter in  
dorsal aspect.

A ntennal scale (Figure 22ƒ) barely 0.5 as long 
as carapace, 2.8 to 3.5 times as long as wide, lateral 
m argin sinuous, blade form ing ra the r distinct 
shoulder a t base of distal tooth. Distal segments 
of an tennal peduncle about 2/ 3 as wide as scale 
and nearly reaching m idlength of scale.

M outhparts as illustrated  (Figure 23d-i). T h ird  
m axilliped (Figure 23t) rarely overreaching an­
tennal scale, distal segment about % as long as 
penultim ate segment.

F irst pereopod (Figure 23j) usually overreach­
ing an tennal scale by little  m ore than  length of 
.ingers; fingers 1.2 to 1.5 times as long as palm ; 
dactyl (Figure 23£) arm ed with 16 to 28 spines 
on  opposable margin. Second pereopod (Figure 
231) sometimes overreaching an tennal scale by 
more than  length of fingers; fingers 1 .6  to 2 .0  times 
as long as palm ; dactyl (Figure 23m) arm ed w ith 
22 to 36 spines on opposable m argin. T h ird  pereo­
pod (Figure 23n) overreaching extrem e an terior

I

F ig u re  24 .— L ep to ch e la  (L ep tochela) p a p u la ta , p a ra ty p e , 
m a le  from  B everidge  Sta. B ST. 271, V, carapace  len g th  
2.6 m m : a, r ig h t 1st p leopod ; b, sam e, en d o p o d ; c, r ig h t 
2n d  p leopod ; d , sam e, a p p en d ix  m ascu lina  a n d  ap p en d ix  
in te rn a . (M agnifications: a, c, X 12; b , d , X 62.)

m argin of carapace by abou t length of dactyl; 
exopod falling far short o f distal end of ischium; 
ischium arm ed with row of about 9 slender sharp 
spines near extensor m argin and 3 subequally 
spaced stou t spines on lateral surface; merus with 
4 longer b lun t spines on lateral surface; dactyl 
slightly shorter than propodus. Fourth  pereopod 
(Figure 23o) overreaching ischium of 2nd pereo­
pod by about length of dactyl when both  extended 
anteriorly; dactyl shorter than propodus. F ifth 
pereopod (Figure 23p) sim ilar to and  only slightly 
shorter than  4th, reaching to about distal ]/3 of 
ischium of 2 nd pereopod when both extended an ­
teriorly; dactyl nearly as long as propodus.

Endopod of 1st pleopod of male (Figure 24a,6) 
w ith lateral m argin flared distally. A ppendix mas­
culina (Figure 24r.d) bearing 7 long spines, dis­
tinctly overreaching appendix interna, w ithout 
including spines. Lateral branch of uropod (Fig­
ure 23a) arm ed w ith 10 to 17 movable spines, in  
addition to  setae.

S i z e .—Carapace lengths of males, 2.1-3.9 mm; 
of nonbreeding females, 2.2-3.6 mm; of nonoviger- 
ous breeding females, 2.7, 3.9 mm; of ovigerous 
females, 3.2-4.4 mm; of juveniles, 1.6-2.0 mm. T h e  
smallest m ale has a barely discernible appendix 
masculina; the smallest male with a fully devel­
oped appendix  masculina has a carapace length 
of 2 .6  mm.
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M a t e r ia l .— N O R T H  C A R O L IN A . E ast o f C ape L ookout; 
34°35 '30"N , 7 5 o45'30'TV; 59 m ; w h ite  san d  w ith  b lack  specks; 
18 O c tober 1885; la rg e  b eam  traw l; A lbatross  Sta. 2G05: 1 
ovig. 9  (3.8) h o lo type . S ou theast o f C ape  L ookout; 34°34.5 'N , 
7 6 °2 5 5 'W ; 20 m ; san d  and  b roken  shell; 9°C ; 19 Jan u a ry  
'966; d red g e ; B everidge  (J. H . D ay Sta. BST. 271. V.): I S
(2.6) 1 9  (2.5). Sam e loca lity  and  da te ; 0 2 m 2 V an  Veen

g rab ; B everidge  (J. H . D ay Sta. B S T  274. E.): 1 9  (2.2).
34°28.5 'N , 76° 13.1 TV’; 33 m ; 15 F eb ru a ry  1965; V an Veen 
g rab ; E astw ard  Sta. 489: 1 juv . (2.0). 34°28.1'N , 76°20.0TV; 
27 m ; 15 F e b ru a ry  1965; sm all b io log ical traw l; Eastw ard  
Sta. 497: 1 9 (2.7) 1 ju v . (2.0). 34°24.8 'N , 75°59.5 'W ; 40 m ; 
coarse san d  a n d  m u d ; 20.6°C; 30 N ovem ber 1965; d redge; 
E astw ard  Sta. 3464 (J. H . D ay Sta. B ST. 236. P.): I y £  (2.1). 
34°20.0 'N , 75°54.5TV; 202 m ; h a rd  packed; 8 J a n u a ry  1966; 
dredge; Eastw ard  Sta. 3538 (J. H . D ay  Sta. B ST. 289, M .): 
1 ju v . (1 .6 + ). S ou th  o f C ape  L ookout; 34°04.5'N , 75°25.5 'W ; 
20 m ; coarse sand ; 20 0C; 24 N ovem ber 1965; 0.2m2 V an Veen
grab; B everidge  (J. H . D ay Sta. B ST . 233. N.): 1 ovig. 9
Í3.5).

S O U T H  C A R O L IN A . Southeast o f C harleston ; 3 2 012'X , 
79°15TV; 46 m ; te rigcnous sand , shell debris; 12 J u ly  1961 
(1730-17321; V an Veen g rab ; A tla n tis  Sta. A -266-36: 1 9
(2.7).

G E O R G IA . Sapelo W h istle  335°-5i/ 2 km ; 21 m ; 28 F e b ru ­
a ry  1962; M. G ray: 1 9  (3.6). E ast o f D oboy Sound Sea B uoy 
13-46 k m ; 16-22 m ; 4  D ecem ber 1962; M . Gray: 1 9  (2.9).

G U L F  O F M E X IC O . S ou th  o f C ape  San Bias, F lo rida ; 
29°15!30"N, 85°29'30'TV; 49 m ; gravel; 7 F eb ru a ry  1885; 
large b eam  traw l; A lba tross  Sta. 2372: 1 9  (3.6). A nclo te  
L igh t, F lo rid a , E  7 /8  N -39.8  km ; 23 m ; rock, coral, a n d  sand; 
17.2°C; 28 M arch  1901 (10:30 a .m .); d redge; Fish H a w k  Sta. 
7106: 1 $  (3.2). Sou thw est o f Sarasota, Florida; 27°04'00"N , 
83°21'I5 'TV; 48 m; coarse gray sand  a n d  broken  shell; 18 
M arch  1885; la rge  b eam  traw l; A lbatross  Sta. 2409: 1 $  (3.9). 
W est o f C ap tiva  Is lan d , F lo rid a ; 26°33 'N , 83°10 'W ; 51 m; 
sandy; 19.1 °C ; 2 A p ril 1901 (6.30 a .m .); 7-ft beam  traw l; 
Fish H a w k  Sta. 7123: 1 ovig. 9  (3.9). W est o f M arco F lo rid a ; 
26°04 '00"N , 82°49'00"W ; 39 m ; san d  a n d  b roken shell; 17 
M arch  1889; h a n d  d redge; G ram pus  Sta. 5099: 1 ovig. 9
(4.4). 25°54 '00"N , 83°20'00,TV; 57 m ; g ray  sand  w ith  black 
specks a n d  b roken  shell; 15 M arch  1889; h a n d  d redge; 
G ram pus  Sta. 5092; 2 9  (3.2, 3.9) (1 ovig. (32)). N orthw est 
of D ry  T o r tu g a s ; 25°34'00"N , 83°28'00'T \’; 71 m ; g ray  coral 
a n d  fine shell; 1 M arch  1889; h a n d  dredge; G ram pus  Sta. 
5076: 1 3  (3.8).

H a b i t a t .— In  depths of 20 to 202 meters, usually 
less than 70 meters, commonly on bottom s of sand, 
frequently w ith shell fragments, occasionally on 
gravel, rock, and coral, at bottom  temperatures 
ranging from 9° to 20.6°C.

T here  is no evidence from the m aterial avail­
able th a t L. (L.) papulata approaches the surface 
at night, as do L. (L .) bermudensis and L . (L.) 
serratorbita, but additional surface or subsurface 
collections in the region inhabited by the former

species may refute this assumption; the fact that, 
on four different occasions, specimens of L. (L .) 
papulata  were found in grab samples indicates 
tha t the species must spend some tim e in actual 
contact with the bottom.

T ype-Loc.ai.ity .—East of Cape Lookout, N orth  
Carolina; 34°35'30"N, 75°45'30"W; 59 meters.

D isposition of T ypes.— T h e ovigerous female 
holotype (USNM 23375) and  the rest of the type- 
series are deposited in the N ational Museum of 
N atural History, Smithsonian Institu tion , under 
the catalog numbers of the U nited States N ational 
Museum (USNM).

D istribution.— Off N orth  Carolina to Georgia 
and the eastern G ulf of Mexico, in depths of 20 
to 202  meters.

E tymology.—From papula  (L., =  pimple) +  
atus (L., =  provided with), in reference to the 
one to three elevations usually present in the dor­
sal m idline of the fifth abdom inal somite.

R emarks.—Apparently this species is closely re­
la ted  to L. (L .) bermudensis, as indicated by the 
form of the endopod of the first pleopod in males 
and the length of the appendix masculina, as well 
as by most other characters. I t may be a slightly 
larger species, the smallest ovigerous female hav­
ing a carapace length of 3.2 mm, whereas the larg­
est specimens of L. (L .) bermudensis currently 
available have a carapace length of only 3.0 mm, 
and females of that species may be ovigerous at a 
carapace length of 2.4 mm. Most specimens of 
L. papulata  may be distinguished by the one to 
three (usually three) elevations in  the dorsal 
m idline of the fifth abdom inal somite; occasion­
ally, even in  m ature individuals, these elevations 
are so obscure as to be barely discernible, but the 
dorsal m argin of the fifth somite is always faintly 
sinuous in lateral view, ra ther than regularly con­
vex as in L. (L .) bermudensis. Also, the postero­
lateral extension of the sixth abdom inal somite 
is usually unarm ed or bears an obscure b lun t or 
subacute tooth, rather than the prom inent acute 
tooth usually present in L . (f..) bermudensis; 
however, occasional specimens of L. (L.) papulata 
have a tooth nearly as prom inent and sharp as 
in L. (L .) bermudensis. Finally, the anterior m ar­
gin of the carapace is usually convex in  L. (L.) 
papulata, whereas it is often concave in  L. (L .) 
bermudensis. A few of the specimens of I.. (L.) 
papulata  examined have the dorsolateral margin
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of the orb it m inutely serrate, b u t these serrations 
are even m ore obscure than in  L . (L .) hawaiien­
sis and m uch less prom inent than  in  L. (L .) ser­
ratorbita.

8. Leptochela  (Leptochela) pugnax D e Man

F ig u r e s  25-27

L ep tochela  p u g n a x  D e  M an, 1916:148; 1920:26, p i. 4: fig. 8.—  
K em p, 1925:255.— A rm strong , 1941:3.— K ubo, 1955:101, figs. 
4, 5.— H o lth u is  a n d  G o ttlieb , 1958:22.

?L ep to ch e la  sp . De M an , 1920:30.
Leptochela robusta .—M iyadi, 1940b:141; 1941:180. [N ot Ir­

robusta  S tim pson , I860.]

D ia g n o s is .— R ostrum  w ith dorsal m argin con­
cave. Carapace w ith 3 longitudinal dorsal ridges 
in breeding females only. O rbital m argin entire, 
not serrate, w ithout mesially directed tooth  on 
ventral portion; suborbital angle distinctly dentate. 
F ifth abdom inal somite entire, w ithout dorsal ele­
vations or posterior tooth. Telson w ith 1 pair of 
dorsolateral spines in addition  to an terior mesial 
pair; posterior m argin w ithout pair of m inute 
mesial spines in addition  to usual 5 pairs of prom i­
nent spines. A ntennal scale m ore than i/ 2 b u t 
usually less than y3 as long as carapace. F irst pere­
opod w ith 16 to 21 spines on opposable m argin 
of m ovable finger. Second pereopod w ith 17 to 26 
spines on opposable margin of m ovable finger. 
T h ird  pereopod w ith exopod n o t nearly reaching 
distal end of ischium. Endopod of first pleopod of 
m ale slightly b u t no t conspicuously flared disto- 
laterally. A ppendix masculina, not including 
spines, no t overreaching appendix interna. M axi­
m um  carapace length  3.4 mm.

D escription .—Rostrum  (Figure 25a,b) distinctly 
up turned , dorsal m argin concave, rarely reaching 
as far as distal end of basal segment of anten- 
nular peduncle. Carapace w ith sometimes obscure 
m edian dorsal carina on an terior '/i to i/j of 
length  b u t w ithout paired dorsolateral ridges in 
males and nonbreeding females, m edian carina 
on %  to % 0 o f length and paired  dorsolateral 
ridges on i/2 to % of length in  breeding females. 
O rbital m argin (Figure 256) entire, not serrate, 
ventral portion  w ithout mesially directed tooth; 
suborbital angle distinctly dentate.

Abdom en (Figure 25c) regularly rounded dor- 
sally on 3 anterior somites, occasionally b luntly

F ig u re  25 .— L ep to ch e la  (L ep tochela ) p u g n a x ,  ovigerou. fe ­
m a le  from  N ico b ar Islands, carapace len g th  2.5 m m : a, c a ra ­
pace a n d  a n te r io r  appendages; 6, ro s tru m  a n d  o rb it ,  la te ra l 
aspect; c, ab d o m en ; d , p o s te r io r e n d  o f 6th  ab d o m in a l 
som ite ; e, telson a n d  u ropods; ƒ, p o s ter io r m arg in  o f telson; 
g , sam e, m esial p a r t .  (M agnifications: a, c, X  12; b, d , e, 
X  25; ƒ, X 62; g , X 260.)

and inconspicuously carínate on 4 th  and 5th. 
F ifth  somite w ithout dorsal prom inences and 
w ithout posterodorsal tooth. Sixth somite about
1.8 times as long as high, anterodorsal transverse 
swelling not prom inent, spine on ventrolateral sur­
face curved and distinct bu t not very long, postero­
lateral lobe bearing distinct acute tooth on pos­
terodorsal m argin (Figure 25d). Telson (Figure 
25c), not including posterior spines, about 1.3 
times as long as 6 th  somite, slightly less than 3
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m
F ig u re  ¿6.— L ep tochela  (L eptochela ) pu g n a x , m a le  from  N icobai Islands, carapace  len g th  
2.8 m m : a, r ig h t a n te n n u lc , dorsal aspect; b , r ig h t  a n te n n a , do rsa l aspect; c, r ig h t  m an d ib le ; 
d, r ig h t  1st m ax illa ; e , r ig h t 2nd  m ax illa ; ƒ, r ig h t 1s t m ax illip ed ; g , r ig h t  2n d  m ax illip ed ; 
h ,  r ig h t  3 rd  m ax illip e d ; i ,  r ig h t 1st pereo p o d ; j ,  sam e, fingers; k ,  r ig h t 2n d  pereo p o d ; I, sam e, 
fingers; m ,  r ig h t  3 rd  pereopod; n ,  r ig h t  4 th  pereo p o d ; o, r ig h t 5 th  p e reopod . (M agnifications: 
a, b , h , i ,  k ,  m -o ,  X 25; c-g , j ,  I, X 62.)
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times as long as wide, arm ed w ith 1 pair of dorso­
lateral spines slightly an terio r to  m idlength, in  
addition  to anterior mesial pair; posterior m argin 
(Figure 25f,g) w ithout pair of m inute spines be­
tween bases of mesial pair of usual 5 pairs of 
prom inent spines.

Eye w ith rather prom inent papilla on mesial 
surface of stalk proxim al to cornea, cornea little  
wider than stalk.

A ntennular peduncle (Figure 26a) w ith stylo- 
cerite reaching nearly as far as distolateral m argin 
of basal segment; 2 nd  segment about as long as 
distal segment in mesial aspect, distinctly shorter 
in dorsal aspect.

A ntennal scale (Figure 266) 3.7 to  4.6 times as 
long as wide, la teral m argin concave, blade only 
occasionally form ing suggestion of subdistal shoul­
der, distal tooth usually continuous w ith mesial 
m argin of blade. Distal segments of an tennal pe­
duncle nearly as wide as scale, reaching nearly to 
m idlength of scale; basal segment w ithout ventral 
tooth.

M outhparts as illustrated (Figure 26c-h). T h ird  
m axilliped (Figure 266) no t reaching as far as 
distal end of an tennal scale, distal segment at least 
% as long as penultim ate segment.

First pereopod (Figure 26*) rarely overreach­
ing an tennal scale by as m uch as length of fingers; 
fingers 1.5 to  2.0 times as long as palm ; dactyl 
(Figure 26j) arm ed w ith 16 to 21 spines on  oppos­
able m argin. Second pereopod (Figure 266) over­
reaching an tennal scale by less th an  length  of fin­
gers; fingers 1.9 to 2.6 times as long as palm ; dactyl 
(Figure 261) arm ed w ith 17 to 26 spines on opposa­

ble m argin. T h ird  pereopod (Figure 26m) over­
reaching extrem e anterior m argin of carapace by 
lengths of dactyl, propodus, and carpus; exopod 
not nearly reaching distal end of ischium; ischium 
and m erus each bearing 2 strong spines near flexor 
margins, carpus w ith  1 ; dactyl m uch shorter than 
propodus. F ourth  pereopod (Figure 26n) reaching 
to about distal end of ischium of 2 nd  pereopod 
w hen bo th  extended anteriorly; dactyl longer 
than propodus. F ifth  pereopod (Figure 26o) simi­
lar to  and more than % as long as 4th, reaching 
to about m iddle l/s of ischium of 2 nd pereopod 
when bo th  extended anteriorly; dactyl longer 
than propodus.

Endopod of 1st pleopod of m ale (Figure 27a,6) 
concave in distal portion of lateral m argin, caus­

F ig u re  27.— Leptochela  (L ep to cn e la ) p u g n a x ,  m a le  tro m  
N icobar Islands, carapace le n g th  2.8 m m : a, r ig h t 1st p le o ­
pod; b, sam e, endopod ; c, r ig h t 2n d  p leopod ; d , sam e, 
a p p en d ix  m ascu lin a  an d  a p p en d ix  in te rn a . (M agnifications: 
a, c, X  12; b, d , X 62.)

ing slight flaring of disolateral angle. A ppendix 
masculina (Figure 27c,d) bearing 6  long spines, 
not overreaching appendix interna, not including 
spines. Lateral branch of uropod (Figure 25e) 
armed w ith 8 to 11 spines, in  addition  to setae.

Size.— Carapace lengths of males, 2.5-3.0 mm; 
of nonbreeding females, 2.4-3.4 mm; of nonoviger- 
ous breeding females, 2.2-3.1 mm; of ovigerous fe­
males, 2.4-2.8 mm.

M a t e r ia l .—BAY O F B E N G A L . N icobar Islands; In v e s ti­
gator; received  from  S tan ley  W . K em p: 11 $  (2.5-2.8) 139  
(2.2-3.1) (3 ovig. (2.4-2.8)).

TH A IL A N D . A nchorage in  M ae N am  C h an tab u r i R iver 
a t T h a  C h a lae p  H a rb o r, C h an tab u r i Province; 24 D ecem ber 
1957; G eorge V a n d erb ilt F o u n d a tio n  Sta. 134: 1 J  (3.0) I 9 
(2 .8).

V IE T  N A M . Bay o f  N h a  T ra n g ; 1 Ja n u a ry  to  10 A pril 
1960; A rie l G a lla rd o  St. 77: 1 9  (3.4).

P H IL IP P IN E  ISLANDS. C agm anaba  Bay, L uzon  (13°02'N , 
123°17'E); co ra l a n d  sand ; 11 M arch  1909; 8:00 a .m .; d y n a ­
m ite  (8 sho ts  in  1-9 m ); A lba tross:  1 ¿  (2.8). M ansalay, M in ­
d o ro  (anchorage); electric  l ig h t a t su rface  over 16.5 m ; 3 
J u n e  1908; 9:00  p .m .; A lba tross: 2 $  ( 2 .8 ,2 .9 ) 2  9  (2.8, 2.9).

H a b i t a t .— Little is known of the ecological re­
quirem ents of L. pugnax. All of the docum ented 
specimens have been taken in  inshore waters rang­
ing in  dep th  from 8 to 140 meters on both sand 
and m ud bottoms, and they have been attracted 
to lights at the surface on a few occasions.

T yFE-Locality .—Five Indonesian localities be­
tween Java and the Moluccas; 9-55 meters.
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D istribution .—Leptochela  (L .) pugnax  is known 
w ith  reasonable certainty from the M aldive Is­
lands eastw ard to  eastern Indonesia and north ­
ward to the south coast of H onshu, Japan (see 
discussion of distribution  of L. (L .) robusta), in 
depths of 8  to  55 meters. A few specimens from the 
Red Sea th a t I have been able to examine through 
the courtesy of L. B. H olthuis seem to differ 
slightly from  the typical form. W hether they, and 
possibly those recorded as L. pugnax from the 
Eastern M editerranean by H olthuis and G ottlieb 
(1958:22), represent a distinct taxon can be deter­

m ined only by further study tha t is beyond the 
scope of this review.

R em arks.— A pparently only two described spe­
cies of Leptochela, L . (L.) pugnax  and the Ameri­
can L. (L.) serratorbita, invariably have the ven­
tral angle of the orbit armed w ith a distinct tooth. 
It seems probable, therefore, tha t the three young 
specimens recorded by De Man (1920:30) as L ep­
tochela sp. from as many additional Indonesian 
localities are identifiable with L. (L.) pugnax, for 
all of them  are described as having the ventral 
angle of the orbit dentate.

9. Leptochela (Leptochela) robusta Stimpson

F igure 28

L ep to ch e la  robusta  S tim pson , 1860:43.— De M an, 1916:148
[p a rt] ; 1920:20 [p a rt] , p is. 3, 4 [except fig. 7*].

D iagnosis.— Rostrum  variable, dorsal m argin 
usually straight, concave, or sinuous. Carapace 
wits 3 longitud inal dorsal ridges in breeding fe­
males only. O rbital m argin entire, not serrate, 
svith m esially directed tooth on ventral portion; 
suborbital angle unarm ed. F ifth  abdom inal somite 
entire, w ithout dorsal elevations or posterior 
tooth. T elson  w ith 2 pairs of dorsolateral spines 
in  addition  to  anterior mesial pair; posterior m ar­
gin w ithout pair of m inute mesial spines in addi­
tion to usual 5 pairs of prom inent spines. A nten­
nal scale abou t %  as long as carapace. First pereo­
pod with 25 to 44 spines on opposable m argin of 
m ovable finger. Second pereopod with 28 to 47 
spines on opposable margin of movable finger. 
T h ird  pereopod w ith exopod not nearly reaching 
distal end of ischium. Endopod of 1st pleopod of 
m ale not flared distolaterally. Appendix mascu­
lina, not including spines, distinctly overreaching

appendix interna. M axim um  carapace length 6.4 
mm.

D e s c r i p t i o n .— Rostrum  variable, dorsal margin 
usually straight, concave, o r sinuous, rarely over­
reaching eyes. Carapace w ithout m edian dorsal 
carina in  males and nonbreeding females, tricari­
nate in  breeding females. O rbital m argin entire, 
not m inutely serrate; suborbital angle rounded, 
but ventral m argin of orbit arm ed w ith  mesially 
directed tooth visible only in dorsolateral view 
(Figure 28a).

F ig u re  28.—L ep tochela  (L ep tochela ) robusta , m a le  from  
A lbatross  Sta. 5596, carapace le n g th  6.0 m m : a, o rb ita l 
reg ion , do rso la te ra l aspect; b , r ig h t  1st p leo p o d ; c, sam e, 
en d o p o d ; d , r ig h t 2 n d  p leopod ; e, sam e, a p p en d ix  m ascu lina  
an d  a p p en d ix  in te rn a . M ale from  sam e s ta tio n , carapace 
le n g th  3.0 m m : f ,  r ig h t a p p en d ix  m ascu lina  a n d  a p p en d ix  
in te rn a . M ale from  A lbatross  S ta. 5159, carapace  len g th  
4.8 m m : g, le ft a p p en d ix  m ascu lina  an d  a p p e n d ix  in te rn a . 
M ale from  Albatross  Sta. 5169, carapace le n g th  5.1 m m : 
h ,  r ig h t  a p p en d ix  m ascu lina  an d  ap p en d ix  in te m a . (M agni­
fications: b, d , X 6 ; a , X 12; c, X 25; e -h ,  X 62.)
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Abdom en regularly rounded dorsally on 3 an­
terior somites and usually on 4th. Fifth somite 
rounded or obscurely carínate, rarely distinctly 
so; dorsal m argin entire, w ithout elevations of any 
kind; posterior m argin unarm ed. Sixth somite 
about 1.8 times as long as high, w ith usual tran- 
verse swelling and carina near an terior end of dor­
sal surface, relatively short and obscure sharp 
spine on ventrolateral surface, and  distinct acute 
tooth on posterodorsal m argin of posterolateral 
lobe. Telson, not including posterior spines, less 
than H/ 2 times as long as 6 th  somite, about 3!/3 
times as long as wide, armed w ith 2 pairs of dorso­
lateral, spines, spaced almost equidistantly, in ad­
dition to an terior mesial pair; posterior m argin 
w ithout m inute pair of spines between bases of 
mesial pair of usual 5 pairs of prom inent spines.

Eye w ith papilla on mesial surface of stalk prox­
imal to cornea, cornea distinctly w ider than stalk.

A ntennular peduncle with stylocerite reaching 
nearly as far as distolateral m argin of basal seg­
ment; 2 nd segment subequal in  length to  distal 
segment in mesial aspect, no more than i/> as long 
in dorsal aspect. Dorsolateral flagellum about 3| / 3 
times as long as carapace; ventromesial flagellum 
fully 11/3 times as long as carapace.

A ntennal scale 0.5 to 0.7 as long as carapace,
2.8 to 4.2 times as long as wide, lateral m argin 
faintly sinuous, distal tooth obscurely separated 
from mesial m argin of blade. Distal segments of 
antennal peduncle nearly 24  as wide as scale, 
reaching to  about m idlength of scale. Flagellum 
slightly m ore than 3 times as long as carapace.

M outhparts typical of genus. T h ird  m axilliped 
not nearly reaching distal end of antennal scale, 
distal segment about *4 as l° ng as penultim ate 
segment.

First pereopod overreaching antennal scale by 
less than  length of fingers; fingers 1.5 to 1.7 times 
as long as palm; dactyl arm ed w ith 25 to 44 spines 
on opposable margin. Second pereopod overreach­
ing an tennal scale by less than length of fingers; 
fingers 1.8 to 2.1 times as long as palm; dactyl 
arm ed w ith 28 to  47 spines on opposable m argin. 
T h ird  pereopod overreaching extrem e anterior 
m argin of carapace by about length of dactyl; exo­
pod falling far short of distal end of ischium; 
ischium arm ed w ith row of 4 stout spines near 
flexor m argin; merus w ith 6  or 7 longer stout 
spines near flexor m argin; dactyl variable, usually

longer than propodus. Fourth  pereopod reaching 
nearly to distal end of ischium of 2 nd pereopod 
when both extended anteriorly; dactyl usually 
longer, occasionally slightly shorter than propo­
dus. F ifth pereopod similar to and about as long 
as 4th, reaching at least to m idlength of ischium 
of 2 nd pereopod when both extended anteriorly; 
dactyl slightly shorter than propodus.

Endopod of 1st pleopod of male (Figure 28 b,c) 
subelliptical, little  more than 2y% times as long 
as wide. A ppendix masculina (Figure 28tf-/i) 
bearing 8 to 11 long spines, longest arising from 
proxim al half of length, distinctly overreaching 
appendix interna, not including spines. Lateral 
branch of u ropod armed with 9 to 13 movable 
spines, in addition to setae.

S i z e .— Carapace lengths of males, 3.0-6.0 mm; 
of nonbreeding females, 3.7-6.2 mm. De M an’s 
(1920) description of the Siboga m aterial ind i­

cates that ovigerous females have a carapace 
length of about 6.4 mm.

M a t e r ia l .— P H IL IP P IN E  ISLANDS. C ebu; s tom ach  o f 
c a rd in a l fish, A rcham ia  lineola ta; 26 J u n e  1970; Y H an ed a  
a n d  F. T su ji:  1 $  (4.4) 1 9  (4.5). O ff Zam boanga, M indanao ; 
6°54 '00"N , 122°04'30"E; su rface  over d e p th  o f 17 m ; 10 
O c to b er 1909; 6:00 p .m .; 10-foot p la n k to n  n e t (sh ip  a t 
ancho r); A lba tross  Sta. 5596: 2 $  13.0, 6.0) 4 5  13.7-6.2). Off 
T in a g ta  Is lan d , T aw itaw i G ro u p , S u lu  A rchipelago; 
5 °11 '50"N , 1 19°54'E; 18 m ; coral sand ; 21 F eb ru a ry  1908; 
10:08 a .m .; 9-foot Jo h n sto n  oyster d redge; Albatross  Sta. 
5159: 1 ¿  (4-8). O ff S ib u tu  Island . S u lu  A rchipelago;
4 “ 32'15"N , 119°22'45"E; 18 m ; coral sand ; 27 F eb ru a ry  1908; 
8:36 a .m .; 9-foot Jo h n sto n  oyster d redge; A lba tross  Sta. 5169: 
l á  (5.1).

H abitat.— Six of the 10 specimens examined 
were taken at the surface over a depth  of 17 me­
ters. Tw o were found in the stomach of a cardinal 
fish, and the rem aining two were taken on coral 
sand in 18 meters with a dredge modified from a 
beam trawl by bolting a rake bar to the heel. T h e  
lot of 61 Siboga specimens (De Man, 1920) that 
almost certainly belong to this species were taken 
on a bottom of fine and coarse sand with dead 
shells in  141 meters.

T y p f Loo.ATUY.— “M ari Sinensi, prof. 20 org.” 
It seems reasonably safe to assume that Stimpson’s 
“M ari Sinensi” refers to w hat is currently called 
the South China Sea, because of references in 
parts of his “Prodrom us descriptionis” to “In  m ari 
Sinensi Boreali, lat. bor. 23°.” On the same page 
w ith his prelim inary description of L. (L.) ro-
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basta, however, Stimpson records specimens of 
Sicyonia ocellata " In  m ari Sinensi quoque, lat. 
bor. 24°,” a locality in  Formosa Strait which con­
nects the South C hina Sea and  the East China 
Sea, so a shadow of doubt m ust remain.

D istribution .— Known w ith  reasonable cer­
tainty only from the “China Sea”; off Cebu and 
the Sulu Archipelago in the Philippine Islands; 
and north  of Pulau Waigeo, Indonesia; at the sur­
face and to a dep th  of 141 meters.

W hether either L. (L .) robusta or L. (L.) ir­
robusta  live in  Japanese waters is uncertain at 
the present time. T h e  following passage is ex­
tracted from  remarks kindly translated by Keiji 
Baba from Kubo (1955:98):

F o u r species o f th is  genus occu r in  J a p a n , in c lud ing  th e  two 
re p o rte d  h e re  fo r th e  first tim e , b u t o n e  o f them , L . robusta , 
is u n av ailab le  to m e. Leptochela  robusta  was first rep o rted  
by  S tim pson  (1860) from  th e  East C h in a  Sea an d  it has been  
reco rded  su b seq u en tly  from  various localities in  th e  Pacific 
a n d  In d ia n  oceans, From  Jap an ese  w aters, i t  was collected 
from  T oyam a-w an  by  K ikuch i (1932) a n d  from  T an ab e-w an  
(7-27 m ), M atoya-w an (7 m ). G okasho-w an (13 m ), Ago- 
w an (10-21 m ), a n d  N anao-w an  by M iyad i (1940, 1941). All 
o f M iy ad i’s specim ens w ere iden tified  by  m e a t P ro f. M iyad i’s 
req u est, b u t  recen tly  a q uestion  arose abou t th a t iden tifica ­
tion , an d  1 again  e x am in ed  those fro m  T an ab e-w an  an d  
Ago-w an. T h is  ex am in atio n  verified th a t  those re p o rte d  as 
L . robusta  a re  L . p u g n a x . T h o se  fro m  M atoya-w an, G okasho- 
w an, a n d  N anao -w an  h ave  n o t b een  re -exam ined  as yet. T h e  
T oyam a-w an  reco rd  by  K ikuch i was m ere ly  ex trac ted  from  a 
list, so  it c an n o t be  accepted  as a re liab le  reco rd  o f L . 
robusta.

R emarks.— Because of the brevity of Stim pson's 
prelim inary description, his failure to deposit any 
m aterial of the species in the British Museum, 
and the subsequent loss of the invertebrates col­
lected by the N orth  Pacific Exploring Expedition 
in the Chicago fire of 1871, the true identity of L. 
(L .) robusta  may never be known. W e are in­
clined to  believe, however, th a t it is identical 
with the larger of the two forms so fully described 
and figured by De M an (1920). Stimpson ind i­
cated th a t the species is one inch long, he stressed 
its robust form, and  he com pared it with L . (L .) 
gracilis, another of the larger species of the genus. 
Such statem ents would hardly be applicable to 
L. (/„.) aculeocaudata, L . (L.) irrobusta, or L. 
(L.) pugnax, the only other species known from 

the region to  which Stimpson’s description might 
otherwise apply.

T here seemed to be no need to  duplicate De 
M an’s excellent figures of this species. For a com­
parison of L. (L .) robusta and L. (L .) irrobusta, 
see "R em arks” Inder the la tter species.

10. Leptochela  (Leptochela) serratorbita Bate

F icurfs 29-31

L eptochela  serratorbita  B ate, 1888:859, p i. 139: fig. 1.— Y oung, 
1900:497— R a th b u n , 1901:127— S chm itt, 1935:134, fig. 7.— 
I u ii/, 1939:335.—S pringer a n d  B ullis , 1956:10.—W illiam s, 
1965:41, figs. 33, 34.—C hace, 1972:16.

L eptochela  serratorbitaT .—C hace, 1937:111.

D ia g n o s is .— Rostrum  with dorsal m argin
straight, concave, or sinuous, rarely convex. Cara­
pace w ithout longitudinal dorsal ridges in  either 
males or females. O rbital margin m inutely spinu- 
lose dorsolaterally, with mesially directed rectan­
gular or obtuse tooth on ventral portion; subor­
bital angle dentate. F ifth abdom inal somite entire, 
w ithout dorsal elevations or posterior tooth. T e l­
son with 2 pairs of dorsolateral spines in  addition  
to anterior mesial pair; posterior m argin w ith pair 
(frequently fused, rarely absent) of m inute mesial 
spines in addition  to usual 5 pairs of prom inent 
spines. A ntennal scale more than t / ,  b u t less than 
2/s  as long as carapace. First pereopod w ith  9 to 29 
spines on opposable m argin of m ovable finger. 
Second pereopod with 13 to  37 spines on oppos­
able margin of movable finger. T h ird  pereopod 
w ith exopod not nearly reaching distal end of 
ischium. Endopod of 1st pleopod of m ale rather 
narrowly rounded distally. A ppendix masculina, 
not including spines, occasionally reaching to  or 
slightly beyond distal end of appendix interna. 
M aximum carapace length 4.1 mm.

D e s c r i p t i o n .— Rostrum  (Figure 29a,b) w ith 
dorsal margin variable, straight, concave, sinuous, 
or rarely convex, falling slightly short of or reach­
ing slightly beyond level of distal m argin of basal 
segment of antennular peduncle. Carapace w ith­
out median or dorsolateral carinae o r ridges in 
either males o r females. O rbital m argin (Figure 
295, c) m inutely spinulose dorsolaterally, with 
mesially directed rectangular or obtuse tooth on 
ventral portion; suborbital angle dentate.

Abdomen (Figure 29d) rounded dorsally on 3 
anterior somites, usually b lun tly  carínate on at 
least jjosterior part of 4 th  and all of 5th. F ifth
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F ig u re  2 9 .- -L eptochela  (L ep toche la ) serra torb ita , ovigerous fem ale  trom  Key W est, F lo rida , 
carapace  le n g th  3.0 m m : a, carap ace  a n d  a n te r io r  ap p endages; b, o rb ita l region , la te ra l aspect; 
c, a n te r io r  p a r t  of carapace  a n d  eyes, do rsa l aspect; d , abd o m en ; e, p o s te r io r e n d  o f 6 th  
a b d o m in a l som ite ; ƒ, te lson  a n d  u ro p o d s ; g , p o s te r io r m a rg in  o f te lson ; h , sam e, m esial spines; 
i, r ig h t a n te n n u le , do rsa l aspect; ƒ, r ig h t a n te n n a , v en tra l aspect. (M agnifications: a, d ,  ƒ, 
X 12; b , c, e, i, j ,  X 25; g , X 62; h ,  X 260.)

somite entire, w ithout dorsal prom inences or pos- 
,erodorsal tooth. Sixth somite nearly  twice as 
long as high, with usual transverse swelling near 
anterior end of dorsal surface, relatively short 
slender spine on ventrolateral surface, and ra the r 
strong acute too th  on  posterodorsal m argin of pos­
terolateral lobe (Figure 29c). Telson (Figure 
29/) nearly 1 i/2 times as long as 6 th  somite, fully 
3 times as long as wide, arm ed w ith 2  pairs of 
dorsolateral spines, posterior pair near m idlength, 
in addition  to an terio r mesial pair; posterior m ar­
gin (Figure 29g) bearing pair (frequently fused, 
rarely absent) of m inute spines (Figure 29k) be­
tween bases of mesial pair of usual 5 pairs of 
prom inent spines.

Eye (Figure 29c) w ith papilla (visible only in  
oblique view) on  dorsomesial surface of stalk at 
junc tu re  w ith cornea, cornea slightly w ider than 
stalk.

A ntennular peduncle (Figure 29i) w ith stylo- 
eeri te reaching about as far as dist d a te ra i m argin 
of basal segment; 2 nd segment about as long as 
distal segment in ventromesial aspect, much 
shorter in  dorsal aspect.

A ntennal scale (Figure 29ƒ) 0.5 to  0.6 as long 
as carapace, 2.9 to 4.4 times as long as wide, la t­
eral m argin noticeably concave at about m id­
length, distal tooth  usually continuous with mesial 
m argin of blade, la tter rarely with suggestion of 
subdistal shoulder. Distal segments of antennal
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F i g u r e  30.— Leptochela (Leptochela) serratorbita, ovigerous female from Key W est, Florida, 
carapace length 3.0 mm: a, right m andible; b, right 1st m axilla; c, right 2nd m axilla; d , right 
1st m axilliped; e, right 2nd m axilliped; f ,  right 3rd m axilliped; g, r igh t 1st pereopod; h , same, 
fingers; i, r igh t 2nd pereopod; j , same, fingers; k , right 3rd pereopod; I, righ t 4 th pereopod; 
•m, r igh t 5th pereopod. (Magnifications: c-g, i, k-rn, X 25; a, b, h , j , X  62.)
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peduncle about s/4 as wide as scale, not nearly 
reaching m idlength of scale; ventral too th  on 
basal segment neither prom inent nor very sharp.

M outhparts as illustrated (Figure 30a-f). M an­
dible (Figure 30a) with distal m argin faintly 
concave. T h ird  m axilliped (Figure 30/) rarely 
reaching as far as distal end of an tennal scale, dis­
tal segment m ore than % as long as penultim ate 
segment.

First pereopod (Figure 30g) usually overreach­
ing an tennal scale by less than  length of fingers; 
fingers 1.4 to 2.1 times as long as palm ; dactyl 
(Figure 30h) armed w ith 9 to 29 spines on oppos­
able margin. Second pereopod (Figure 30i) over­
reaching an tennal scale by less than length of 
fingers; fingers 1.5 to 2.4 times as long as palm; 
dactyl (Figure 30;) arm ed with 13 to 37 spines on 
opposable margin. T h ird  pereopod (Figure 30A) 
overreaching an terior m argin of carapace by com­
bined lengths of dactyl and propodus; exopod 
not nearly reaching distal end of ischium; ischium 
bearing row of 3 long spines near flexor m argin 
and subdistal spine on extensor m argin; merus 
armed w ith 5 or m ore sim ilar spines near flexor 
margin; dactyl distinctly shorter than  propodus. 
Fourth  pereopod (Figure 301) reaching nearly to 
m idlength of ischium of 2 nd pereopod when both 
extended anteriorly; dactyl usually longer than 
propodus. F ifth pereopod (Figure 30m) similar 
to and  little shorter than 4th, reaching to about 
m idlength of ischium of 3rd pereopod when both 
extended anteriorly; dactyl usually longer than 
propodus.

Endopod of 1st pleopod of m ale (Figures 31a, 
b) ra the r narrowly rounded distally, la teral m ar­
gin convex, not flared distally. A ppendix mascu­
lina (Figure 3lc,d) bearing 6  long spines and 
occasionally reaching to end of or slightly beyond 
appendix interna, n o t including spines. Lateral 
branch of u ropod (Figure 29f) arm ed w ith 7 to 
13 spines.

Size.— C arapace len g th  of m ales, 1.5-3.7 m m ; 
o f fem ales w ith o u t eggs, 1.6—4.1 m m ; of ovigerous 
fem ales, 2 .7-3 .9  m m .

M a t e r ia l .— N O R T H  C A R O L IN A . B eau fo rt; 6 N ovem ber 
1929; J . S. G u tsell: 1 2  (4.1).

G U L F  O F  M E X IC O : Cavos Arcas. B ah ia  d e  C am peche; 
18 m ; I I  D ecem ber 1952; from  bonefísh  stom ach ; O regon ; 
• 3  (2 .8 ).

F L O R ID A  KEYS. K ey W est; 1884; e lectric  l ig h t a t  surface;

A lba tross  (W . Nye): 81 g  (25 -3 .4 ) 43 2  (2.0-3.6) (4 ovig. 
(2.9-3.0)).

P U E R T O  R IC O . P laya de F a ja rd o ; 23 F e b ru a ry  1933; 
8 -foot c ircu la r n e t  u n d e r  cargo lig h t; Johnson -S m ithson ian  
Deep-sea E x p ed itio n : 115^ (2.0-3.7) 3 5 2  (1.7-3.6) (1 ovig.
(3.4)) 1?. Cayo Icacos; 24 F e b ru a ry  1933; 8-foot c ircu lar n e t 
w ith  c a r ro  lig h t a n d  su b m arin e  lig h t; Jo h nson -S m ith son ian  
D eep-sea E x p ed itio n : 3 $  (1.8-2.6) 5 2 (2.2-3.0). Off Isla  de 
V ieques; C u leb rita s  ligh thouse  N E  1/2  N  185  km ; 27 m ; 
cora l; 8 F e b ru a ry  1899; tang le ; f i s h  H aw k  Sta. 6091: 1 ovig. 
2  (2.7). O ff Isla  de  C u leb ra ; C u leb rita s  lig h th o u se  N E  9.7 

km ; 27 m ; cora l; 8 F eb ru a ry  1899; tangle; f i s h  H a w k  Sta. 
6093: 4 g  (2.5-3.0). C anal de  L u is P eña , Isla  de  C u leb ra ; 25 
F e b ru a ry  1938; 8-foot c ircu la r n e t u n d e r  cargo lig h t; Jo h n so n - 
S m ith so n ian  D eep-sea E x p ed itio n : 25 g  (2.1-3.3) 2 2 (2.6, 
2.8). Same; 3-foot n e t tow ed from  p o rt lau n ch : 4 g  (2 .3 -25).

V IR G IN  ISLANDS. Brewers Bay, Sain t T h o m as; 1 M arch  
1933; 8-foot c ircu la r n e t u n d e r cargo lig h t; John so n -S m ith ­
so n ian  D eep-sea E x ped ition ; 15 g  (15 -2 .4 ) 53 2 (1.6-2.8).
S a in t T h o m as; 17-24 J a n u a ry  1884; Albatross: 8 <5 (1.9-3.0) 
2 2 (2.6) 1 ? (2.31. Sopers H o le , T o r to la ; 5-11 m ; shells an d  
com pact sand ; 1 A p ril 1958; dredge; S m ith son ian -B red in  
C arib b ean  E x p ed itio n s  Sta. 25-58; 2 g  (2.6, 2.7). O ff V ixen 
P o in t, P rick ly  P ea r Is land , V irg in  G orda ; 6 A p ril 1958; 9:00 
p .m .; l ig h t a t  b o tto m  a t  an cho rage  in  20 m ; Sm ithson ian- 
B red in  C arib b ean  E xped itions  Sta. 36b-58: 1 juv . (0.8).

L E E W A R D  ISLANDS. Off O yster P o n d  L a n d in g , w est side 
o f  B arb u d a; 5 A pril 1956; 7:00-8:30 p .m .; l ig h t over s ide  a t 
ancho rage  in  5 :/¿ m ; S m ithson ian-B red in  C arib b e an  E x p ed i­
tions  S ta. 84-56: 222 g  (2.S-3.6) 200 2 (2.6-4.0) (8 ovig.
(3.0-3.9)). S o u th  o f B ird  Island , N onsuch  Bay, A n tig u a  Is­

la n d ; 23 A p ril 1958; lig h t over s ide  a t  an cho rage  in  7 m ; 
S m ith so n ian -B red in  C aribbean  E xped itions  Sta. 93-58: 1 g
(3.4).

Hc

d
F igure 31.—Leptochela (Leptochela) serratorbita, m ale from 
Key West, Florida, carapace length 3.1 m m: a, righ t 1st 
pleopod; b, same, endopod; c, right 2nd pleopod; d , same, 
appendix m asculina and appendix interna. (Magnifications: 
a, c, X 12; b, d, X 62.)
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H a b i t a t . — In or over depths of by2 to 27 meters. 
It may be noted  tha t 8 of the 15 lots and all but 
25 of the 826 specimens studied were taken under 
a light a t the surface a t night. See discussion of 
the hab ita t of L. (L .) bermudensis and remarks 
under L . (P.) carinata.

T ype-Locality .— Saint Thom as, Virgin Islands. 
D istribution .— N orth  Carolina and western 

G ulf of Mexico to the Leeward Islands, in  and 
over depths of 5i/ 2 to 27 meters.

R eexam ination of the m aterial collected a t the 
surface beneath a light and dredged in 15-29 
meters on  a sandy bottom  at San Lucas, Baja 
California, tentatively assigned to L. (L .) serrat­
orbita by Chace (1937) has revealed no obvious 
diflerences from western A tlantic populations, 
but a more thorough com parison would be desir­
able when additional adult specimens become 
available from the eastern Pacific.

R emarks.—T h e available evidence would seem 
to indicate that L. (L .) serratorbita has a more 
restricted range in  the western A tlantic, both  geo­
graphically and bathymetrically, than  L . (L .) ber­
mudensis, bu t that it is by far the commonest spe­
cies of Leptochela  w ithin the lim its of its range.

11. Leptochela  (Leptochela) sydniensis 
D  akin and Colefax

F ig u r e s  32-34

L ep to ch e la  aculeocaudata .— K em p, 1915:311 [part], figs. 34, 
35, p i. 13: fig. 14; 1925:254.— M enon, 1937:6, pis. 1, 2: figs. 
15-45.— K ubo, 1955:103, fig. 6.— P illa i, 1955:48, fig. 1.—  
F u jin o  a n d  M iyake, 1970:239. [N ot L . aculeocaudata  P a u l­
son, 1875.]

?I .e p to d íe la  ha inanensis  Yu, 1936:87, figs. 1-3.
L eptochela  sydniensis  D ak in  a n d  Colefax, 1940:153, figs. 245, 

246.

D iagnosis.— Rostrum  w ith dorsal margin nearly 
straight o r sinuous. Carapace w ith  3 longitudinal 
dorsal ridges in breeding females only. O rbital 
m argin entire, not serrate, w ithout mesially di­
rected tooth on ventral portion; suborbital angle 
unarm ed. F ifth  abdom inal somite entire, w ithout 
dorsal elevations or posterior tooth. Telson with 
1 pair of dorsolateral spines in addition to anterior 
mesial pair; posterior margin norm ally w ithout 
pair of m inute mesial spines in addition to usual 
5 pairs of prom inent spines. A ntennal scale about

i/ 2 as long as carapace. F irst pereopod w ith  20 to 
44 spines on opposable m argin of movable finger. 
Second pereopod with 21 to 46 spines on oppos­
able margin of movable finger. T h ird  pereopod 
w ith exopod nearly reaching distal end of is­
chium . Endopod of 1st pleopod of male obliquely 
rounded distally, lateral m argin slightly concave 
bu t not flared distally. A ppendix masculina, not 
including spines, usually not overreaching appen­
dix interna. M aximum carapace length  4.7 mm.

D e s c r i p t i o n .— Rostrum  (Figure 32a) w ith dor­
sal m argin nearly straight or sinuous, sometimes 
overreaching eyes bu t seldom reaching level of 
distal margin of basal segment of an tennu lar pe­
duncle. Carapace with m edian dorsal carina on 
anterior i/j or less of length in males and non ­
breeding females, extending to m idlength or be­
yond and with parallel bu t usually indistinct dorso­
lateral ridges in breeding females; ridges low, not 
concealing dorsal m idline from lateral view; an­
terior lobe of carapace not concealing basal seg­
m ent of antennal peduncle from lateral view. 
O rbital margin (Figure 325) entire, not spinu- 
lose, w ithout distinct mesially directed tooth  on 
ventral portion; suborbital angle rounded, un ­
armed.

Abdomen (Figure 32c) rounded dorsally on 3 
anterior somites, often partially  carínate on 4th, 
usually distinctly carínate on 5th. F ifth  somite 
entire, w ithout dorsal prominences or posterodor- 
sal tooth. Sixth somite nearly twice as long as 
high, with transverse carínate swelling at anterior 
end; usual slightly curved spine on ventrolateral 
surface and distinct acute tooth on posterodorsal 
margin of posterolateral lobe (Figure 32d). T e l­
son (Figure 32c) nearly U/2 times as long as 6 th 
somite, about 3 i/ 2 times as long as wide, armed 
with 1 pair of dorsolateral spines at about m id­
length, in addition  to anterior mesial pair; poste­
rior margin (Figure 32ƒ) norm ally w ithout pair 
of m inute spines between bases of mesial pair of 
usual 5 pairs of prom inent spines.

Eye (Figure 326) w ith ra ther prom inent pap­
illa (best seen in dorsolateral view) on dorso- 
mesial surface of stalk at jucture w ith cornea, cor­
nea inflated, wider than stalk.

A ntennular peduncle (Figure 32g) w ith stylo- 
cerite reaching nearly as far as distolateral mar­
gin of basal segments; 2 nd segment nearly as long 
as distal segment in both  mesial and dorsal aspects.
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F ig u re  32 .— L ep tochela  (L ep tochela) sydniensis,  ov igerous fem ale from  P o rt A r th u r ,  T asm an ia , 
carapace len g th  4.4 m m : a ,  carapace  a n d  a n te r io r  appen d ag es; b , a n te r io r  p a r t  o f carapace  a n d  
eyes, do rsa l aspect; c, ab d o m en ; d , p o s te r io r en d  o f 6th  ab d o m in a l som ite; e, te lson  a n d  
u ropods; f ,  p o s te r io r m a rg in  o f te lson ; g , left an te n n u le , do rsa l aspect; h ,  le ft a n te n n a , v en tra l 
aspect. (M agn i6cations: a ,  c, e , X 12; b ,  d , g t h ,  X 25; f ,  X 62.)
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F ig u re  33 .— L eptochela  (L eptochela ) sydniensis, ovigerous fem ale from  P o r t  A r th u r ,  T a sm a n ia , 
carapace  len g th  4.4 m m : a, r ig h t m an d ib le ; b, r ig h t 1st m ax illa ; c,  r ig h t 2 n d  m ax illa ; d ,  r ig h t 
1st m ax illip e d ; e, le ft 2 n d  m axilliped ; j ,  r ig h t  3 rd  m ax illip ed ; g ,  le f t 1st pereopod ; h ,  sam e, 
fingers; i, le ft 2n d  p e reo p o d ; ƒ, same, fingers; k ,  le ft 3rd  pereo p o d ; I, r ig h t 4 th  pereo p o d ; 
m , r ig h t  5 th  p e reo p o d . (M agnifications: ƒ, g , *, k - m ,  X 12; c - t ,  X 25; a, b , h , j ,  X 62.)



NUMBER 222 43

A ntennal scale (Figure 32h) abou t i/2 as long 
as carapace, 3.1 to 3.9 times as long as wide, lateral 
m argin distinctly concave near m idlength, junc­
tion of mesial m argin of blade w ith distal tooth 
m arked only by fain t sinuosity, w ithou t distinct 
shoulder. D istal segments of an tennal peduncle 
nearly z/3 as wide as scale, extending to about 
m idlength of scale; basal segment b lun tly  pro­
duced distoventrally, w ithout acute tooth.

M outhparts as illustrated  (Figure 33a - f ) .  T h ird  
m axilliped (Figure 33/) rarely reaching level of 
tip  of an tennal scale, distal segment about y4 as 
long as penultim ate segment.

First pereopod (Figure 33g) occasionally over­
reaching an tennal scale by as m uch as length 
of fingers; fingers 1.3 to 1.9 times as long as palm; 
dactyl (Figure 33/i) arm ed w ith 20 to 44 spines 
on  opposable margin. Second pereopod (Figure 
33i) occasionally overreaching an tennal scale by 
more than length of fingers; fingers 1.4 to  2.3 
times as long as palm ; dactyl (Figure 33ƒ) armed 
w ith 21 to 46 spines on opposable m argin. T h ird  
pereopod (Figure 38A) overreaching extreme 
anterior m argin of carapace by about length of 
dactyl; exopod not nearly reaching distal end of 
ischium; ischium arm ed with 3 spines on  flexor 
m argin; m erus w ith 4 spines; carpus w ith 1 spine; 
dactyl distinctly shorter than propodus. F ourth  
pereopod (Figure 33Í) reaching distal end  of is­
chium  of 2 nd  pereopod when both  extended an­
teriorly; dactyl usually distinctly longer than  pro­
podus. F ifth  pereopod (Figure 33m) sim ilar and 
subequal in  length of 4th, barely overreaching 
m idlength of ischium of 2 nd pereopod when both  
extended anteriorly; dactyl about as long as pro­
podus.

Endopod of 1st pleopod of m ale (Figure 34a,b) 
obliquely rounded distally, lateral m argin slightly 
concave b u t no t flared distally. A ppendix mas­
culina (Figure 34c,d) bearing 5 to  7 long spines, 
usually no t overreaching appendix interna, not 
including spines. Lateral branch of uropod (Figure 
32e) arm ed w ith 10 to  15 movable spines.

Size.— Carapace lengths of males, 2.3—4.4 mm; 
of females w ithout eggs, 2.3-4.7 mm; of ovigerous 
females, 3.3-4.4 mm. T h e  smallest male, from the 
East China Sea, has the appendix m asculina no 
more than  i/2 as long as the appendix  interna.

M a te r i a l .— E A S T  C H IN A  SEA. N o rth ea st o f T a iw an ;

¿I

F ig u re  ^4.— L ep tochela  (L ep tochela ) sydniensis, m a le  from  
n o r th  o f C ape H ow e. V icto ria , A ustra lia , carapace  len g th  
4.4 m m : a, le ft 1st p leopod: b , sam e, endopod ; c, le ft 2n d  
p leo p o d ; d ,  sam e, a p p  :nd ix  m ascu lina  an d  a p p en d ix  in te rn a . 
(M agnifications: a , c, X 12; b , d , X 62.)

26 “05 'N , 122°55'E; 110-111 m ; K aiyo-M aru  Sta. 9: 3 á  (2 .3- 
3.4) 7 2 (3.2-4.1) (2 ovig. (3 5 , 4.1)) (Zoological L ab o ra to ry  
o f K yushu  U niversity).

N E W  S O U T H  W A LES. N o rth  H ead . Sydney; 66 m ; 27 
F e b ru a ry  1973; d redge; A u stra lian  M useum  Shelf B en th ic  
Survey Sta. 35: 3 2  (35-4 .3) (1 ovig. (?)) (A ustra lian  M u ­
seum ). 1.6 k m  E  o f M alab a r o u tle t, Sydney; 33058'15"S, 
150°17'E ; 66 m ; 26 J u n e  1973; d redge; AMSBS Sta. 3: 10 á  
(3.1-3.7) 25 2  (S.4-4.3) (8 ovig. (3.S-3.6)) (Aus. M us.). E  of 

M alab a r, Sydney; 83 m ; 29 M ay 1974; AMSBS Sta. 40: 3 2  
(3.7—4.0) (A us. M us.). 2 k m  E  o f L o n g  Bay; 35°58'50"S, 
150°17'E; 66 m ; 30 J an u a ry  1974; d redge; AMSBS Sta. 
4: 20 á  (2B-4J2) 8 2  (S.6-4.4) (1 ovig. (?)) (Aus. M us.). 2.3 
k m  E  o f M alabar, Sydney; 33°59'27"S, 15“ 16'48"E; 66 m ; 29 
J a n u a ry  1974; d redge; AMSBS Sta. 5: 5 g  (3.8-4.0) 3 2  (3.8- 
4.2) (A us. M us.).

V IC T O R IA . N  o f C ape H ow e; 37<126'S, 150” 15'E; 149 m ; 
19 J u n e  1962; C SIR O  F isheries Sta. G 2 /59 /62 : l á  (4.4) 
(Aus. M us.). N  o f  C ape H ow e; 37”265 'S , 150M 7'E; 300 m ; 
19 J u n e  1962; C SIR O  F isheries Sta. G 2/60 /62 : 1 $  (3.4) 1 2
(4.7) (Aus. M us.). W  o f C ape E verard ; 37°55'S , 149“00'E; 

77 m ; 20 J u n e  1962; CSIR O  Fisheries Sta. G 2/61 /62 : 2 2 
(2 .2 + , 4.2) (Aus. M us.).

S O U T H  A U ST R A L IA . S o f In v estig a to r G ro u p ; 34°S, 
134°32'E; 152 m ; 12 J u ly  1962; C SIR O  Fisheries Sta. G 2/ 
128/62: l á  (4.4) 2 2  (3.2. 3.6) (I ovig. (3.6)) (Aus. M us.).

W E S T E R N  A U ST R A L IA . G rea t A u stra lian  B ig h t; 35°43’S, 
I25°o4 'E ; 80 m ; 7 J u ly  1962: CSIR O  F isheries Sta. G 2/104 '62:
1 á  (3.4) (Aus. M us.).
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T A S M A N IA . In  P o r t  A r th u r ; C . T .  H arrison : 1 ovig 2
(4 .4) (Aus. M us.).

H a b i t a t .— Kemp (1915) recorded specimens 
from weeds in  shallow water on the extreme south 
coast of India, bu t most of the other records here 
attribu ted  to  this species perta in  to depths greater 
than two meters. F u jino  and Miyake (1970) listed 
m aterial from the East C hina and Yellow seas 
from depths of 28 to 110  meters, as well as from 
the surface. T h e  A ustralian specimens recorded 
above were taken in depths of 66  to 300 meters. 
Inasm uch as the larger lots from off New South 
W ales were taken w ith a dredge in  66  meters, it 
seems likely tha t the species lives on or near the 
bottom  at least part of the time. T h e  surface rec­
ords from the East China or Yellow seas, on the 
other hand, suggest tha t it is also pelagic at times.

T y p e -L o c a l i t y .— Off Sydney, New South Wales, 
Australia. No type-material of this species could 
be found in the A ustralian Museum or in  the U ni­
versity of Sydney.

D i s t r i b u t i o n .— If my conclusions are correct 
(see “Rem arks”), L. sydniensis is known from the 
A rabian Sea, the Bay of Bengal, the South China 
and Yellow seas, and Japanese waters, as well 
as off the southeastern and southern coasts of 
Australia.

R e m a r k s .— T h e  opportunity  to examine speci­
mens of L. aculeocaudata from the R ed Sea has 
convinced me tha t the concept of that species 
adopted by Kemp (1915, 1925) and subsequent 
authors is probably incorrect. Kemp (1925:250) 
was the first to  discover tha t the presence or ab­
sence of paired dorsolateral longitudinal ridges 
on the carapace was not a simple sexual character 
bu t tha t these ridges are developed only in  breed­
ing females of certain species of the genus. H e 
concluded his remarks on the subject as follows: 
“D im orphic forms of the female have been found 
in L . robusta, L . aculeocaudata and L . pugnax, 
and it is not unlikely that the phenom enon occurs 
th roughout the genus.” We now know tha t the 
so-called tricarinate carapace is restricted to 
breeding females in most, b u t not all, of the spe­
cies; it is found in  all specimens of both sexes of 
L. (L .) aculeocaudata and L. (L.) japonica and 
in  no specimens of either sex of L . (L.) gracilis 
and L. (L.) serratorbita. W hat, then, is the iden­
tity of the species that Kemp assigned to  L. 
aculeocaudata?

I at first believed that L. hainanensis Yu, 1936, 
was the earliest available nam e for this form. Yu’s 
species seems to agree w ith the one described by 
Kemp in most characters, as pointed out by Arm ­
strong (1941) and F ujino  and Miyake (1970), 
and its type-locality lies between the populations 
in the Indian  Ocean recorded by Kem p and those 
in the western N orth Pacific recorded by Kubo 
(1955) and  Fujion and Miyake. Reexam ination 
of m aterial from H ainan may reveal that this is 
the correct solution, bu t I am sufficiently disturbed 
by the figure of the antennal scale given by Yu 
(1936, fig. 1) and by his statem ent that "the outer 

margin is nearly straight, not concave behind the 
m iddle” to resist adopting the nam e L. hainanen­
sis for this species at this time. According to Yu’s 
figure, the antennal scale not only lacks the well- 
m arked concavity in the lateral m argin, bu t the 
blade seems to form a rather distinct shoulder at 
the base of the distal spine.

In  describing L. sydnirnsis, D akin and Colefax 
(1940:156) noted that the species was allied to 

L . robusta, L. aculeocaudata, and L . pugnax, ac­
cording to the key published by Kemp (1925: 
250). They proceeded to  note the differences be­
tween the Australian species and L . robusta  and 
L . pugnax, but they failed to distinguish it from 
Kemp’s in terpretation  of L. aculeocaudata. T h e  
suspicion that there m ight be no  differences has 
been supported by the opportun ity  afforded 
through the kind cooperation of Dr. Fujino  to 
examine part of the lo t from the southernm ost 
station in  the East China Sea recorded by Fujino 
and Miyake as L. aculeocaudata. N o obviously 
significant differences could be found between 
these specimens and those from Australia. In  the 
three females with a tricarinate carapace from  the 
East China Sea, the dorsolateral ridges are stronger 
and sharper than in  those from Australia, bu t the 
importance of this apparen t distinction could not 
be evaluated from the m aterial available to  me.

It is very possible that this in terpretation  does 
not represent the final taxonomic w ord on this 
rather complex problem , bu t I  hope that I  may 
have contributed to some extent toward such a 
solution.

Proboloura, new subgenus

D e f i n i t i o n .— Sixth abdom inal somite bearing
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movable lappet o r flap attached anteriorly to 
transverse carina te swelling on dorsal surface. T e l­
son w ith  an terior pa ir of dorsolateral spines nearly 
in  line w ith an terior dorsal pair. A ntennal scale 
usually at least 3/4 as long as carapace. T h ird  
pereopod w ith exopod reaching nearly o r qu ite 
as far as distal end of ischium. F ifth  pair of pereo- 
pods reduced, about as long as 4 th  pair.

T y p e -S p e c ie s .— Leptochela carinata O rtm ann.
E tymology .— From  probolos (G., =  projecting 

object or prominence) +  oura (G., =  tail), in 
reference to lappet on 6 th  abdom inal somite. 
G ender: Fem inine.

R emarks.—Leptochela carinata is so different 
from the other members of the genus, especially 
in  the presence of a dorsal lappet on the sixth 
abdom inal somite and the disposition of the dorso­
lateral spines on  the telson, tha t supraspecific dis­
tinction seems desirable. T h a t full generic status

is hardly justified at this tim e is indicated by the 
m uch greater sim ilarity between L . carinata and 
the other species of the genus than  between any 
species of Leptochela  and the species of other 
pasiphaeid genera. Also, the gap between L . cari­
nata and its congeners is partially  filled by L.

tponica Hayashi and Miyake, in  which the fifth 
abdom inal somite is similarly crested and the fifth 
pereopods are somewhat reduced.

12. Leptochela  (Proboloura) carinata Ortmann

F ic u re s  35-57

L ep tochela  carinata  O rtm a n n , 1893:41 [p a rt] , p i. 4: fig. 1.— 
R a th b u n , 1901:127.—S chm itt, 1935:134.— H ayash i a n d  
M iyake, 1969:6, fig. 3.— C hace, 1972:16.

D ia g n o s is .— Rostrum  with dorsal m argin usu­
ally convex, occasionally straight or even concave.

o -

F ig u r e  35 .— L ep to ch e la  (Proboloura ) carinata, ovigerous fem ale  from  G ram pus  Sta. 5084, 
carapace  len g th  6.7 m m : a , carapace  an d  a n te r io r  appendages; h,  ro s tru m  a n d  o rb it , d o rso ­
la te ra l aspect; c, abdom en ; d , an te r io r  en d  of 6 th  ab d o m in a l som ite, do rsa l aspect show ing 
la p p e t; e , p o s te r io r end  of 6 th  ab d o m in a l som ite. M ale  from  R um  C ay, B aham as, carapace 
len g th  5.7 m m : f ,  telson a n d  u ropods; g, p o s te r io r m arg in  o f telson; h ,  sam e, m esial p a r t .  
(M agnifications: a , c  ,X  6; b , d - f ,  X  12; g , X  25; h ,  X ¿60.)



46 SMITHSONIAN CONTRIBUTIONS TO ZOOLOG1

Carapace w ith 3 longitudinal dorsal ridges in  
breeding females only. O rbital m arg .a entire, not 
¡errate, w ith  mesially directed tooth on ventral 
m argin; suborbital angle unarmed. F ifth  abdom i­
nal somite w ith dorsal carina elevated into 4 teeth, 
an terior 2  very prom inent, posteriormost forming 
b lun t projection on posterior m arg l. Telson 
w ith  2  pairs of dorsolateral spines in addition to  
an terior mesial pair; posterior m argin w ithout 
p a ir of m inute mesial spines in  addition  to usual 
5 pairs of prom inent spines. A ntennal scale usu­
ally more than  3/4 as long as carapace. First pereo- 
pod w ith 41 to 58 spines on opposable m argin of 
m ovable finger. T h ird  pereopod w ith exopod 
reaching nearly or quite as far as distal end of 
ischium. E ndopod of 1st pleopod of m ale rounded 
distally, not produced distolaterally. Appendix 
masculina, not including spines, not overreaching 
appendix interna. M axim um  carapace length 7.7 
mm.

D escription .— R ostrum  (Figure 35a) w ith dor­
sal m argin usually somewhat convex, occasionally 
straight or even concave, short, not overreaching 
basal segment of an tennu lar peduncle. Carapace 
w ith m edian dorsal carina on an terior t/ 3 to y2 
of length b u t w ithout paired dorsolateral carinae 
in  males and nonbreeding females, dorsally tri- 
carinate over most of length in breeding females. 
O rbital m argin (Figure 356) entire, no t spinu- 
lose, bu t w ith  mesially directed tooth  on ventral 
portion; suborbital angle rounded.

Adbomen (Figure 35c) regularly rounded dor­
sally on 3 an terior somites and at least all b u t 
posterior i/ 3 of 4th. F ifth  somite sharply carínate, 
carina produced into 2  prom inent acute anterior 
teeth and 2 low b lun t teeth, posteriormost on pos­
terio r m argin of somite. Sixth somite about H/2 
times as long as high, w ith movable lappet sul> 
triangular (broadening distally) (Figure 35 d), 
com paratively short spine (Figure 35e) on ven­
trolateral m argin, and acute, sometimes rather ob­
scure tooth on posterodorsal m argin of postero­
lateral lobe. Telson (Figure 35ƒ), no t including 
posterior spines, about 1 .6  times as long as 6 th 
somite, less than  3 times as long as wide, margins 
noticeably sinuous, arm ed w ith 3 pairs of long 
spines, 1 pair anteromesial, 2  pairs dorsolateral, 
an terio r pair of la tte r nearly in  line w ith antero­
mesial pair, posterior pair arising a t about m id­
length  of telson; posterior m argin (Figure 35g)

w ith indistinct lobe (Figure 356) b u t w ithout 
pair of m inute spines between bases of mesial 
pair of usual 5 pairs of prom inent spines.

Eye with papilla on mesial surface of stalk prox­
imal to cornea, cornea distinctly wider than  stalk.

A ntennular peduncle (Figure 36a) w ith stylo- 
cerite considerably overreaching basal segment; 
2 nd segment subequal to distal segment in mesial 
aspect but distinctly shorter in  dorsal aspect.

Antennal scale (Figure 366) 0.7 to 0.9 times as 
long as carapace, 4.0 to 5.0 times as long as wide, 
both lateral and mesial m argins nearly straight, 
latter continuous w ith  distal spine w ithout any 
indication of subdistal shoulder. Distal segments 
of antennal peduncle little m ore than y2 as wide 
as scale, reaching to about m iddle t/ 3 of scale; 
basal segment with prom inent ventral spine.

M outhparts as illustrated (Figures 36c-6). 
T h ird  m axilliped (Figure 366) overreaching an­
tennal scale, distal segment about %  as long as 
penultim ate segment.

First pereopod (Figure 36i) overreaching an­
tennal scale by slightly more or, usually, less than 
length of fingers; fingers 1.0  to  1.2 times as long 
as palm; dactyl (Figure 36j) arm ed w ith 41 to 58 
spines on opposable margin. Second pereopod 
(Figure 366) rarely overreaching antennal scale 

by more than length of fingers; fingers 1.1 to  1.3 
times as long as palm ; dactyl (Figure 361) armed 
w ith 43 to 66  spines on opposable m argin. T h ird  
pereopod (Figure 36m) overreaching extreme 
anterior m argin of carapace by length of dactyl 
and about i/2 of propodus; exopod reaching nearly 
or quite as far as distal end of ischium; ischium 
arm ed w ith row of about 4 spines near extensor 
margin and about 6  on flexor m argin; m erus with 
5 spines near extensor m argin and  9 to 11 on flexor 
margin; dactyl shorter than propodus. Fourth  
pereopod (Figure 36n) reaching to  m iddle i/ 3 of 
ischium of 2 nd pereopod when bo th  are extended 
anteriorly; ischium armed w ith  several stout 
spines on semicircular an terior lobe; sim ilar 
spines on flexor margins of merus, carpus, and 
propodus; dactyl shorter than propodus. F ifth  
pereopod (Figure 36o) reduced, not more than 
2/3 as long as 4th pereopod, reaching barely to 
distal end of basis of 2nd pereopod when bo th  are 
extended anteriorly, ischium and merus especially 
short; ischium armed distally w ith several stout 
spines; sim ilar spines on flexor margins of merus,
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F ig u r e  36.— L ep tochela  (P roboloura) carinata , fem ale  from  G ram pus  Sta. 50fre, carapace tengu 
7.7 m m : a, r ig h t a n te n n u le , dorsa l aspect; b , r ig h t a n te n n a , v e n tra l aspect; c, r ig h t m and ib le ; 
d ,  r ig h t  1st m a x illa ; e, r ig h t  2 n d  m ax illa ; f ,  r ig h t  1st m ax illip ed ; g, r ig h t 2nd  m ax illiped ; 
h ,  r ig h t  3 rd  m a x illip e d ; i, r ig h t 1st pereo p o d ; ƒ, sam e, fingers; k , r ig h t 2 n d  pereopod ; I, same, 
fingers. M ale  from  R u m  C ay, B aham as, carap ace  le n g th  5.7 m m : m t  le ft 3 rd  pereopod; n , rig h t 
1th p e reo p o d ; o, r ig h t 5 th  pereopod . (M agnifications: a , b , h ,  i, k , X 6; e -g , m -o , X 12; 
c, d , j ,  I.)

carpus, and propodus; dactyl very small, cons er- 
ably shorter than  propodus.

Endopod of 1st pleopod of m ale (Figure 37a,b) 
truncately rounded distally,. lateral m argin not 
flared distally. A ppendix masculina (Figure 37c,d) 
bearing 7 long spines, not overreaching appendix 
in terna, not including spines. Lateral branch of 
u ropod (Figure 35ƒ) arm ed w ith 14 to 22 spines.

S i z e .— Carapace lengths of males, 3.0-5.7 mm; 
of nonbreeding females, 2.4-7.7 mm; of ovigerous 
females, 4.3 and 6.7 mm.

M a te r i a l .—G E O R G E S BANK. 4 1 '2 2 'N , 68°18 'W , 35 m; 
9 D ecem ber 1955; 1-m eter conical S tram in n e t m o u n ted  on 
steel sled  h a u le d  a lo n g  bo ttom ; A lba tross I I I  C ruise 70, C ol­
lec tion  17 (R . L. W igley): I ¿ (3.0) N ortheast F isheries C en­
te r, W oods H ole, M assachusetts).

G U L F  O F  M EX IC O . B etw een C ape  San Bias a n d  T am pa 
Bay, F lo rid a ; 28°47 'N , 83°42 'W ; 24 m ; 1 F eb ru ary  1970; 
d redge; L . G . A bele: 1 ¿  (5.7). Sam e; 28°31 'N , 8 4 ° lG'W; 
26 m ; co rra lin e  ru b b le ; 9  A p ril 1970; Peterson  g rab ; L . G. 
A bele: 1 2  (5.2). A nclo te L igh t, F lo rid a , E 7 /8  N , 39.8 km ; 
23 m ; rock , coral, a n d  san d ; 17.2°C; 28 M arch 1901 (10:30 
a .m .); d redge; Fish  H a w k  Sta. 7106: 2 2  (4-4. 6.2). B etw een 
M arco  a n d  D ry  T o rtu g as , F lo rida ; 25°44'52"N , 82°37'15"W ;
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F ig u r e  37 .— L ep to ch e la  (Proboloura) carinata, m ale  from  
n o rth e a s te rn  G u lf  o f M exico, carapace le n g th  5.7 m m : 
a, r ig h t 1st p leo p o d ; b, sam e, en d o p o d ; c, r ig h t 2nd  p ico  pod ; 
d ,  sam e, a p p en d ix  m ascu lina  a n d  a p p en d ix  in te rn a . (M agn i­
fications: a, c, X 6; b , X 25; d , X 62.)

35 m ; sand  a n d  co ra llin e  a lgae; 10 M arch  1889; h a n d  dredge; 
G ram pus  Sta. 5084: 2 $  (6.7, 7.7) (1 ovig. (6.7)).

BAHAM AS. R u m  Cay; surface; 1886; A lba tross: 2 $  (5.2, 
5 .7 ) 2 $  (5-3. 5.5).

P U E R T O  R IC O . O ff Isla  d e  V ieques; San J u a n  lig h th o u se  
N W  1/8  N  27.3 km ; 20 m ; coral, sand, a n d  shells; 8 F e b ru ­
a ry  1899; tan g le ; Fish H a w k  Sta. 6084: 1 $  (3.2). Same; P o in t 
M ula  lig h th o u se  SSW 3 /8  W  10.6 km ; 26 m ; cora l a n d  sand; 
8 F eb ru a ry  1899; 7-foot beam  traw l; Fish H a w k  Sta. 6085: 
l á  (4.0). Sam e; P o in t M ula  lig h th o u se  E  1 /2  N  20.8 km ; 11 
m ; cora l; 8 F e b ru a ry  1899; tang le ; Fish H a w k  Sta. 6096: 1 
° v'g- 9  (4.3). O ff Is la  de  C u leb ra ; C u leb ritas  lig h th o u se  N E  
9.7 k m ; 27 m ; cora l; 8 F e b ru a ry  1899; tangle; Fish H a w k  Sta. 
5093: I $  (4.3). Same; C ana l d e  L u is  P eña; 25 F e b ru a ry  1933; 
8-foo t c ircu la r n e t  u n d e r  cargo  lig h t; Johnson -S m ithson ian  
Oeep-sea E x p ed itio n : 1 9 (2.4).

H a b i t a t . — In  depths of 1 1 to 35 meters on bot­
toms of coral and sand, as well as coralline algae,

rocks, and shells. A lthough 11 of the 16 specimens 
examined were apparently  taken on or near the 
bottom  w ith dredges, a beam trawl, a p lankton 
net, a Peterson grab, and tangles, the lot of four 
specimens from the Bahamas was collected at the 
surface, as was the single specimen taken by the 
Johnson-Sm ithsonian Expedition in Canal de 
Luis Peña, Isla de Culebra. Also included am ong 
the m aterial collected under a ligh t a t the la tter 
station were three L. (L .) bermudensis and  27 
L. (L.) serratorbita, so it is possible th a t L . (P.) 
carinata, which was taken at three bottom  stations 
in  that general area, is not especially photopositive.

T y p e - L o c a l i t y .—Off Baía de M arajó ("Küs­
tenbank vor der Tocantins-M ündung"), Estado 
do Pará, Brazil, 50-100 meters.

D i s t r i b u t i o n .—Georges Bank; G ulf of Mexico; 
Bahamas to Estado do Pará, Brazil, in  depths of 
11 to more than 50 meters.

R e m a r k s .—See "Rem arks” under L. (L.) ber­
mudensis.

Although L. (P.) carinata has the most exten­
sive known distribution  of any of the four A tlan­
tic species of the genus, i t  is less well represented 
in  the collections available to  m e than any of the 
other three species. On the other hand, it is the 
only one of the four species th a t was taken one 
or m ore times w ith each of the other species: 
once with L. (L.) papulata, once w ith L. (L.) 
serratorbita, and once with both L. (L .) berm u­
densis and L. (L .) serratorbita. T h e  relative pau­
city of L. (P.) carinata in  collections may reflect 
the possibility, m entioned above in the hab itat 
discussion, that the species is less attracted  to  light 
than are either L. (L.) bermudensis o r L. (L .) 
serratorbita. An alternative explanation may be 
that L. (P.) carinata does not swarm as do the 
two la tte r species.



Literature Cited
A rm strong , J .  C.

1941. T h e  C arid ea  an d  S to m ato p o d a  o f  th e  Second T e m ­
p le to n  C rocker-A m erican  M useum  E x p ed itio n  to  
th e  Pacific O cean. A m erica n  M u se u m  N ovita tes , 
1137:1—14, figures 1-4.

Balss, H .
1914. O stasia tische D ecapoden , II :  D ie  N a tan tia  u n d  

R e p ta n tia . In  D ekapoden , p a r t  7 in  vo lum e 2 o f  
D oflein, B eiträge  zue N a tu rg esch ich te  O stasiens. 
A b h a n d lu n g en  d e r  B ayerischen  A k a d em ie  der W is­
senscha ften , M ü n c h e n ,  2 (supp lem en t) (I0 ) :1 -I0 I , 50 
figures, 1 p la te .

1915. D ie D ecapoden  des R o ten  M eeres, I: D ie M acru ren . 
E x p ed itio n en  S. M. Schilf “P o la ” in  das R o te  M eer. 
N ö rd lich e  u n d  sü d lich e  H ä lf te  1895/96— 1897/98. 
Zoologische E rgebnisse  X X X . B erich te  d e r  Komis- 
sion  fü r  ozeanograph ische F orschungen . D e n k ­
sch r iften  d e r  M athem atisch -N a turw issenscha ftlichen  
Klasse der K aiserlichen A kadi m ie  d er  IVissen- 
sch a ften , 91 (supp lem ent): 1-38, figures 1-30.

1921. S tom atopoda , M acru ra , P ag u rid ea  u n d  G a la th e id ea . 
P a r t  X X IX  in  R esu lts  o f  D r. E. M jöbergs Swedish 
Scientific E x p ed itio n s  to  A u stra lia  1910-13. K . 
Svenska  V elenskapsakadem ien  H a n d  Ungar, 61 (10): 
1-24, figures 1-12.

1936. D ecapoda  (w ith  an  a p p en d ix , Schizopoda, by  C. 
Z im m er). P a r t  V II in  T h e  F ishery  G ro u n d s  N ear 
A lex an d ria . Fisheries R esearch  D irec to ra te  N o tes  
a n d  M em o irs  (C airo), 15: 67 pages, 40 figures.

B ate , C . S.
1888. R e p o r t on  th e  C rustacea  M ac ru ra  C ollected  by

th e  C hallenger  d u r in g  th e  Y ears 1873-76. V o lum e 
24 in  R e p o r t on  th e  Scientific  R e su lts  o f  th e  Voyage 
o f H .  M . S. C h allen g er d u r in g  th e  Years 1873-76. 
x c  +  952 pages, 76 figures, 157 p la tes.

B oone, L.
1935. C rustacea: A n o m u ra , M acru ra , E uphausiacea , Iso ­

p o d a , A m p h ip o d a , a n d  E ch in o d erm ata : A stero idea 
an d  E ch ino idea . In  Scientific R esu lts  of th e  W o rld  
C ru ise  o f  th e  Y acht "A lva,”  1931, W illiam  K . V a n ­
d e rb ilt ,  C om m anding . B u lle tin  o f  th e  V anderb ilt 
M a rin e  M u se u m , 6: 264 pages, 13 figures, 96 p la tes.

■kuradaile, L. A.
1917. O n  C an d es  from  th e  W este rn  In d ia n  O cean. N u m ­

b e r  IX  in  vo lum e V I o f  T h e  Percy  S laden T ru s t  
E x p e d itio n  to  th e  In d ia n  O cean  in  1905, u n d e r  th e  
L ead ersh ip  o f M r. J .  S tanley  G a rd in e r , M .A. T h e  
T ransactions o f  th e  L in n e a n  Society o f  L o n d o n , 
series 2, Zoology, 17 (3):397-418, p la tes  58, 59.

C aim an , W . T .
1939. C rustacea: C aridea. T h e  J o h n  M u rra y  E x p ed itio n

1933-34 Scientific  R e p o r ts , 6 (4):183-224, figures 1-8.
C hace, F . A ., J r .

1937. C arid ean  D ecaped  C rustacea  from  th e  G u lf o f

C alifo rn ia  an d  th e  W est Coast o f L ow er C alifo r­
n ia . P a r t  V II in  T h e  T e m p le to n  C rocker E x p ed i­
tion . Zoologica  (New York), 22(2): 109-138, 9 figures

1940. T h e  B athypelag ic  C aridean  C rustacea. P a r t  IX  in  
P lan k to n  o f th e  B erm uda O ceanograph ic  E x p e d i­
tions. Zoologica  (New York), 25 (2):1 17-209, 64 
figures.

1955. N otes on  S h rim ps from  th e  M arsha ll Islands. P ro­
ceedings o f  th e  U nited  S tates N a tio n a l M u seu m , 
105 (3349): 1-22, figures 1-8.

1972. T h e  Shrim ps o f th e  S m ithson ian-B red in  C aribbean  
E x p ed itio n s  w ith  a  Sum m ary  o f th e  W est In d ian  
Shallow -w ater Species (C rustacea: D ecapoda: N a­
tan tia ). Sm ith son ian  C on trib u tio n s  to Zoology, 
98: X +  179 pages, 61 figures.

D ak in , W . J ., an d  A . N. Colefax
1940. T h e  P lan k to n  o f th e  A u stra lian  C oasta l W aters  o f 

New S outh  W ales, P a rt N o . I: W ith  Special R efer­
ence to  th e  Seasonal D is trib u tio n , th e  P hyto-  
P la n kto n , an d  th e  P lankton ic  Crustacea, an d  in  
P a rticu la r, th e  C opepoda  a n d  Crustacean Larvae, 
to g e th e r w ith  an  A ccount o f th e  M ore F req u en t 
M em bers o f th e  G roups M ysidacea, E uphausiacea, 
A m p h ip o d a , M ollusca, T u n ica ta , C haetognatha, 
a n d  Some R eference to  th e  Fish Eggs a n d  Fish  
Larvae. P ub lica tions o f  th e  U niversity  o f  Sydney  
D ep a rtm en t o f  Zoology, M onograph  1:1-215, 303 
figures, 4 p lates.

E stam p a d o r, E . P.
1937. A  Check L ist o f P h il ip p in e  C rustacean  Decapods. 

T h e  P h ilip p in e  Journa l o f  Science, 62 (4):465-559.
F u jin o , T .,  an d  S. M iyake

1970. C aridean  an d  S tenopodidean  Shrim ps from  th e  East 
C h in a  a n d  th e  Yellow Seas (C rustacea, D ecapoda, 
N a tan tia ) . Jo u rn a l o f  th e  Faculty o f  A g ricu ltu re , 
K yu sh u  U niversity , 16 (3):237—312, 25 figures.

G eorge, M . J .,  a n d  V. T .  Pau linose
1973. L ep tochela  robusta  S tim pson (D ecapoda, C aridea. 

P asiphaeidae) from  th e  Southw est C oast o f In d ia  
a n d  Its  L arv a l D evelopm ent. H a n d b o o k  lo  the  
In te rn a tio n a l Zoop lankton  Collections, 5 (14):196- 
210, 7 figures.

G urney , R .
1936. T h e  L arvae o f L eptochela  a n d  L atreu tes. P a r t  I in

N otes on  Some D ecapod  C rustacea o f B erm uda. 
Proceedings o f  th e  Zoological Society o f  L o n d o n , 
1935 (4)-.785-793; 6 p lates.

1939. A N ew  Species o f th e  D ecapod  G enus Leptochela
from  B erm uda . A nna ls  a n d  M agazine o f  N a tura l 
H is to ry ,  (11)3:426-433, 10 figures.

H ayash i, K -I. an d  S. M iyake
1969. A N ew  Species o f th e  G enus L eptochela  from

N o rth e rn  K yushu, J ap a n  (D ecapoda, C aridea, P asi­
phaeidae .) P ublica tions fro m  th e  A m akusa  M arine

49



50 S M I T H S O N I A N  C O N T R I B U T I O N S  T O  ZO OLO GY

Biological Laboratory, Kyushu University,  2 (1 )' 1-8;
3 figures.

H o lth u is , L . B .
1953. Enum eration of the Decapod and Stomatopod 

Crustacea from Pacific Coral Islands. A toll Research 
B ulletin , 24: 66 pages.

1955. T h e  Recent G enera of the Caridean and Stenopodi- 
dean Shrimps (Class Crustacea, O rder Decapoda, 
Su per-section N atantia) w ith Keys for T h e ir D eter­
m ination. Zoologische Verhandelingen Uitgegeven 
door het R ijksm useum  van N atuurlijke Historie te 
Leiden, 26: 157 pages, 105 figures.

H olthuis, L. B., and E. G ottlieb
1958. An A nnotated List of the Decapod Crustacea of the 

M editerranean Coast of Israel, with an A ppendix 
L isting the Decapoda of the Eastern M editerranean. 
B ulletin  o f the Research Council o f Israel, 7B (l-2 ): 
126 pages, 15 figures, 2 maps, 3 plates.

K em p, S.
1915. Crustacea Decapoda. Part 3 in Fauna of the Chilka 

Lake. M emoirs of the Indian Aluseum , 5:199-325, 
38 figures, plates 12, 13.

1925. On Various Caridea. P art XVII of Notes on C rus­
tacea Decapoda in the Indian Museum. Records of 
the Indian M useum , 27 (4):249-343, figures 1-24.

K ubo, I.
1955. On Leptochelan Shrim p in Japan. B ul latin o f the 

Biogeographical Society o f Japan, 16-19:98-106, 
7 figures. [In Japanese.]

Liu, J .
1955. Economic Shrimps and Prawns o f Northern C hina . 

73 +  iv pages, 3 figures, 24 plates. Peiping: M arine 
Biological Institute, Academy of Sciences. [In 
Chinese.]

Lunz, G. R., Jr.
1939. New Crustacean Records for the Carolinas and

Florida. Journal of the Elisha M itchell Scientific 
Society, 55 (2):335-338.

de M an, J. G.
1902. Die von H errn  Professor Kiikenthal im Indischen

Archipel gesammelten Dekapoden and Stomato­
poden. In  Kükenthal, Ergebnisse einer zoologischen 
Forschungsreise in den Molukken und Borneo. 
A bhandlungen der Senckenbergischen naturfor­
schenden Gesellschaft, 25 (3):467-929, plates 19-27.

1916. Diagnoses of New Species of M acrurous Decapod 
Crustacea from the Siboga-Expedition. Zoologische 
Mededeelingen Uitgegeven Vanwege ’sRijks M useum  
van N atuurlijke Historie te Leiden, 2:147-151.

1920. Families Pasiphaeidae, Stylodactylidae, Hoplophori-
dae, Nematocarcinidae, Thalassocaridae, Pandali­
dae, Psalidopodidae, G nathophyllidae, Processidae, 
Glyphocrangonidae, and Crangonidae. Part IV  of 
T he  Decapoda of the Siboga Expedition in Sihoga- 
E xpeditie , 39a3:1-318, plates 1-25.

M enon , M . K.
1937. Decapod Larvae from the M adras Plankton. B ulle­

tin  o f the Madras Government M useum  (new 
series, N atural H istory Section), 3 (5): 1—56, 9 plates.

Miyadi, D.
1940a. M arine Benthic Com m unities of the Osaka-wan.

Journal o f Oceanography, 12 (2): 1—15, 2 figures.
1940b. M arine Benthic Com m unities of the Tanabe-w an.

Annotationes Zoologicae Japonenses, 19 (2):136-l48, 
3 figures.

1941. Ecological Survey of the Benthos of the Ago-wan. 
Annotationes Zoologicae Japonenses, 20 (3): 169-180, 
3 figures.

Nobili, G.
1906. Faune Carcinologique de la Mer Rouge: Décapodes

et Stomatopodcs. Annales des Sciences naturelles, 
Zoologie, (9)4: 347 pages, 12 figures, 11 plates.

O rtm ann, A. E.
1893. Decapodeu und Schizopodcn der P lankton-Expedi­

tion. Part 2Gb in Ergebnisse der in dem A tlan ti­
schen Ocean von M itte  Ju li bis A nfang N ovem ber 
ISS9 atisgeführ ten P lankton-Expedition der H u m ­
boldt-Stiftung. 120 pages, 10 plates.

Paulson, O.
1875. Podophthalm ata i Edriophthalm ata (Cumacea).

Part I in Izsledovaniya Rakoobraznykh Krasnago 
M  or y a s Zarnetkami OtnositeVno Rakoobraznykh  
Drugikh Morie. xiv +  144 pages, 21 plates. Kiev. 
[English translation: Podophthalm ata and  E drioph­
thalm ata (Cumacea). Part I in Studies on Crustacea 
of the R ed Sea with Notes Regarding O ther Seas. 
134 pages, 21 plates. Jerusalem : Israel Program  for 
Scientific Translations, 1961. Published for the 
N ational Science Foundation and Smithsonian In sti­
tu tion , W ashington, D.C.]

Pillai, N. K.
1955. Decapod Larvae. Part 1 in  Pelagic Crustacea of 

Travancore. B ulletin of the  Central Research Insti­
tute, University o f Travancore, Trivandrum , 4C (I): 
47-101, 23 figures.

R athbun, M. J.
1901. T he Brachyura and Macrura of Porto Rico. [Pre­

prin t from] U.S. Fish Commission B ulletin  fo r 1900 
[1902], 20 (2): 1-127, 129*-137* [preprint index]; 
24 figures, 2 plates.

1906. T he Brachyura and M acrura of the H awaiian
Islands. B ulletin o f the U nited States Fish Comm is­
sion (1903), 23 (3):827-930 (reprin t w ith index 
pages i-v iii), 79 figures, 24 plates.

Schmitt, W. L.
1924. Report on the M acrura, A nom ura, and Stom ato­

poda Collected by the Barbados-Antigua Expedi­
tion from the University of Iowa in 1918. Univer­
sity of Iowa Studies in  N atural History, 10(4):65-99, 
plates 1-5.

1935. Crustacea M acrura and Anom ura of Porto Rico
and the Virgin Islands. P art 2 o f volume 15 in 
Scientific Survey of Porto Rico and the  Virgin 
Islands. Pages 125-227,, 255-262 [index]; 80 figures. 
New York, N. Y.: New York Academy o f Sciences.

Springer, S., and H. R. Bullis, Jr.
1956. Collections by the Oregon in the G ulf of Mexico.



NUMBER 222 51

[U.S.] Fish and W ildlife Service, Special Scientific 
R eport—-Fisheries, 196: 134 pages.

Stim pson, W .
I860. Crustacea M acrura. Pars V III of Prodrom us descrip- 

tionis anim alium  evertebratorum , quae in Expedi­
tione ad Occanum  Pacificum Septentrionalem , a 
República Federata missa, Cadwaladaro Ringgold 
e t Johanne Rodgers Ducibus, observavit et descrip- 
sit. Proceedings of the Academy of N atural Sciences 
o f Philadelphia  (1860):22-47.

U rita, T .
1921. Species and D istribution of N atantia Found in

Kagoshima Bay. D obulsugaku zasshi (Zoological 
Magazine), Tokyo, 33:214-220. [In Japanese.]

1926. On Decapods from Tsingtao, C hina. Dobutsugaku
zasshi (Zoological Magazine), Tokyo, 38:421—438, 
I figure. [In Japanese.]

W illiam s, A . B.
1965. M arine Decapod Crustaceans of the Carolinas.

Fishery Bulletin of the Fish and W ildlife Service, 
65 (I): xi +  298 pages, 252 figures.

Yokoya, Y.
1933. On the  D istribution of Decapod Crustaceans

Inhabiting  the C ontinental Shelf around Japan, 
Chiefly Based upon the Materials Collected by 
S. S. Sôyâ-Maru, during  the  Year 1923-1930. Jour­
nal o f the College of Agriculture, Tokyo Imperial 
University, 12(1): 1-226, 71 figures.

1939. Macrura and Anomura of Decapod Crustacea Found 
in the Neighbourhood of Onagawa, Miyagi-ken. 
Science Reports of the Tôhoku Im perial University, 
fourth  series, Biology, 14 (2-3):26I~289, 13 figures.

Yoshida, H .
1941. Im portan t Marine Shrimps and Lobsters of Työsen 

(Korea). Bulletin of the Fisheries Experiment Sta­
tion of the Government-General of Työsen, 7:1-36, 
15 figures, 13 plates. [In Japanese.]

Young, C. G.
1900. T he Stalk-eyed Crustacea of British Guiana, West 

Indies, and Bermuda, xix +  514 pages, 82 figures, 
7 plates. London: John M. Watkins.

Yu, S. C.
1936. Report on the Macrurous Crustacea Collected 

during  the “H ainan Biological Expedition” in 1934. 
T he Chinese Journal of Zoology, 2:85-99, 7 figures.

Ù  U .S .  G O V E R N M E N T  P R IN T IN G  O F F IC E ; 1 9 7 6 ------Î I 1 - 3 5 9 / I 2





Publication in Sm ithsonian C ontributions to  Zoology

M anuscripts fo r serial publications are accepted by the Sm ithsonian Institu tion  Press, sub­
jec t to substantive review, only through departm ents of the various Sm ithsonian museums. Non- 
Sm ithsonian authors should address inquiries to the appropria te  departm ent. I f  submission is 
invited, the following form at requirem ents of the Press will govern the  p reparation  of copy.

Copy  m ust be typew ritten, double-spaced, on one side of standard  w hite bond paper, w ith 
P/a" top  and  left m argins, subm itted in ribbon copy w ith a  carbon or duplicate, and accom pa­
nied by the  original artw ork. D uplicate copies of all m ateria l, including illustrations, should be 
re ta ined  by the au tho r. T h ere  m ay be several paragraphs to a  page, bu t each page should begin 
w ith a  new p arag raph . N um ber consecutively all pages, including title page, abstract, text, litera­
ture cited, legends, and tables. T h e  m inim um  length is 30 pages, including typescript and  illus­
trations.

T h e  title  should be com plete and clear fo r easy indexing by abstracting  services. Taxonom ic 
titles will carry  a final line indicating  the h igher categories to which the taxon is referable: 
“ (H ym enoptera: S p h ec id ae).” Include an abstract as an  in troductory  pa rt of the text. Identify  
the author  on th e  first page of text with an unnum bered footnote th a t includes his professional 
m ailing address. A table o f contents  is optional. An index, if required, m ay be supplied by the 
au tho r when he re tu rns page proof.

T w o headings are used: (1 ) text heads (boldface in p rin t) for m ajo r sections an d  chap­
ters and (2 ) parag rap h  sideheads (caps and small caps in p rin t) for subdivisions. F u rth e r 
headings m ay be w orked ou t with the  editor.

In taxonom ic keys, num ber only the  first item  of each couplet; if there  is only one couplet, 
omit the  num ber. For easy reference, num ber also the tax a  and  their corresponding headings 
th roughout the tex t; do not incorporate page references in  the  key.

In  synonym y, use the  short form  (taxon, au thor, d a te :p ag e ) w ith a  full reference a t the 
end of the  pap er under “L ite ra tu re  C ited .” Begin each taxon a t the left m argin  w ith subse­
quent lines indented  about three spaces. W ith in  an  entry , use a  period-dash (.— ) to separate 
each reference. Enclose w ith square brackets any anno ta tion  in, o r a t the end of, the  entry. 
For references w ith in  the text, use the au tho r-da te  system: “ (Jones, 1910)” and “Jones 
(1 9 1 0 ).” If the reference is expanded, abbreviate the d a ta : “Jones (1910: 122, pi. 20: fig. 1 ) .”

Sim ple tabulations in the  text (e.g., colum ns of d a ta )  m ay carry headings o r not, b u t they 
should not contain  rules. Form al tables m ust be subm itted  as pages separate from  the text, and 
each table, no m atte r  how large, should be pasted  up  as a  single sheet of copy.

Use the metric system  instead of, or in addition  to, the  English system.
Illustrations  (line drawings, m aps, photographs, shaded draw ings) can be interm ixed 

th roughout the p rin ted  text. T hey will be term ed Figures and  should be num bered consecu­
tively; however, if a  group of figures is trea ted  as a  single figure, the com ponents should be 
indicated  by lowercase italic letters on the illustration , in the legend, and in text references: 
“Figure 9b.” I f  illustrations (usually tone photographs) are prin ted  separately from  the text as 
full pages on a different stock of paper, they will be term ed Plates, and indiv idual com ponents 
should be lettered  (P la te  96) b u t may be num bered  (P la te  9: figure 2 ). N ever com bine the 
num bering  system of text illustrations w ith th a t of p late  illustrations. Subm it all legends on 
pages separate  from  the text and not a ttach ed  to  the artw ork. An instruction  booklet for the 
preparation  of illustrations is available from  the Press on request.

In  the bibliography  (usually called “L ite ratu re  C ited ” ) , spell out book, jo u rn a l, and 
article titles, using initial caps w ith all words except m inor term s such as “and, of, th e .” For 
capitalization  of titles in foreign languages, follow the national practice of each language. 
U nderscore (for italics) book and journal titles. U se the  colon-parentheses system for volume, 
num ber, and page citations: “ 10(2) :5-9 .” Spell ou t such words as “figures,” “plates,” “pages.”

F or free copies of his own paper, a  Sm ithsonian au th o r should indicate his requirem ents 
on “Form  36” (subm itted  to the Press with the m an u scrip t). A non-Sm ithsonian a u th o r will 
receive 50 free copies; o rder forms for quantities above this am ount w ith instructions fo r pay­
m ent will be supplied when page proof is forw arded.




