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The Species of Sand Crabs in the Genus Lepidopa 
(Decadopa: Albuneidae) 

By 

I w E. E i Foai)1 

W i l l i 12 F i g u r e s 

( K i n g e g a n g e n a m 10. b e b r u a r 1970) 

T h i s [taper e o n l a i n s a r e v i e w o f l i i e spec ies i n (fie g e n u s Lepidopa a n d d e s c r i p t i o n s 

of s ix n e w spec ies . T h e e v o l u t i o n a r y r e l a t i o n s h i p b e t w e e n t h e spec ies is d i s c u s s e d w i t h 

p a r t i c u l a r r e f e r ence to g e o g r a p h i c a l d i s t r i b u t i o n a n d to t he c l o s u r e o f t he sea c o n n e c t i o n 

across C e n t r a l A m e r i c a i n t he la te P l i o c e n e . 

1 P r o f . D r . I a n E . E f f o r d , I n s t i t u t e o f A n i m a l R e s o u r c e E c o l o g y , D e p a r t m e n t o f Zoo-

l o gy , U n i v e r s i t y of B r i t i s h C o l u m b i a , V a n c o u v e r 8, B r i t i s h C o l u m b i a ( C a n a d a ) . 
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TIOT.THUIS (19G.1, 19G2) h a s r e c e n t l y r e v i e w e d the e i g h t e e n t h a n d ea r l y n i n e l e e n l l i 

c e n t u r y l i t e r a t u r e d e a l i n g w i t h t h e g e n u s Lepidopa a n d h e c o n c l u d e d t ha t EAUIUCUTS (1793) 

a n d DKSMAREST (1825) i n t h e i r d e s c r i p t i o n s o f Albunca scutellala w e r e d e a l i n g w i t h l l ie 

h r a c h y u r a n c r ah , Th'ui scutellala a n d n o t w i t h a species [hat o t h e r a u t h o r s h a v e ass igned 

to the g e n u s Lepidopa. T h u s t h e first p u b l i s h e d d e s c r i p t i o n of a c r a b t h a t can d e f i n i l e l v 

be ass i gned to t h e g e n u s Lepidopa is I I . MII.NI: EDWAIIDS' (1837) d e s c r i p t i o n o f Albunca scu-

1 dial a. IIOLTIIUIS (1961) suggested t h a t t l i i s w a s p r o b a b l y a s p e c i m e n of T.epidopa rich-

niondi b u t r e c e n t l y I e x a m i n e d an i n d i v i d u a l o f Lepidopa hcnedicli in the Pa r i s M u s e u m 

t h a t is p r o b a b l y MILNE EDWARDS ' o r i g i n a l s p e c i m e n . T h e l abe l r eads ' L e p i d o p a sciitellata 

t y p e ? ' a n d , a c c o r d i n g to D r . J . FOREST, w a s w r i t t e n b y BOCVIKR; h o w e v e r , t he s p e c i m e n is 

m u c h o l de r t h a n t h i s l abe l a n d agrees c lose ly w i l h \ 111 \i KDWAHDS' o r i g i n a l f igure. 

STIMPSON (1858) w a s the first to use the n a m e Lepidopa a n d l ie desc r i bed the first 

species, Lej)idopa venusla, i n 1859. 1 IOI.TUIUS (19G2) d e s i g n a t e d th is species as the L.ypc o f 

t h e g e n u s (sec a lso CIIACE a n d I IAK ; 1962) , a n d s u b s e q u e n t l y h is v i ews were accep ted a n d 

t he gener i c n a m e Lepidopa a p p e a r e d in the of f ic ia l l ist o f g ene r i c n a m e s ( O p i n i o n 6 93 ; 

B u l l . Z o o I. No r n . 1964, 2 1 : 28) . 

I n t h e f o l l o w i n g a c c o u n t i n i t i a l s for t he v a r i o u s co l l ec t i ons are used . These are I S.\M 

— U n i t e d Sta tes N a t i o n a l M u s e u m , W a s h i n g t o n ; R M N I I — R i j k s m u s e u m v a n N a t u u r l i j k e 

H i s t o r i c , L e i d e n ; M C Z — M u s e u m of C o m p a r a t i v e Z o o l o g y , H a r v a r d U n i v e r s i t y , Cam-

b r i d g e ; Z M K — U n i v c r s i t e t e l s Z o o l o g i s k e M u s e u m , C o p e n h a g e n ; A H F — A l l a n H a n c o c k 

F o u n d a t i o n , U n i v e r s i t y of S o u t h e r n C a l i f o r n i a , Lo s A n g e l e s ; A M N I I — A m e r i c a n M u s e u m 

of N a t u r a l H i s t o r y , N e w Y o r k ; B M N H — B r i t i s h M u s e u m ( N a t u r a l H i s t o r y ) , L o n d o n ; 

T U — T u l a n e U n i v e r s i t y Co l l e c t i on , N e w O r l e a n s ; M N I I N — M u s e u m N a t i o n a l d ' H i s l o i r e 

N a t u r e l l e , P a r i s ; B L Y — B i n g h a m Labo r a t o r i e s , Y a l e U n i v e r s i t y , N e w J J a v c n ; P A N S — 

P h i l a d e l p h i a A c a d e m y of N a t u r a l Sc iences , P h i l a d e l p h i a ; L E E — m a t e r i a l i n m y o w n 

co l l ec t i on . W h e n e v e r poss i b l e t h e n u m b e r o f t h e co l l ec t i on is g i v e n . I f t h e r e is n o n u m b e r 

t h e n t h e access ion n u m b e r , t h e co l lec tor , t h e da t e , t h e s t a t i on n u m b e r a n d b o a t o r s o m e 

o t h e r re fe rence is g i v e n to i d e n t i f y t h e m a t e r i a l b e i n g d i s cussed . 

T w o o t h e r a b b r e v i a t i o n s are u s e d ; el. — c a r a p a c e l e n g t h a n d cw. — c a r a p a c e w i d t h . 

I n a d d i t i o n t h e w o r d " p a r t " is i n c l u d e d i n t h e re ferences . T h i s m e a n s t h a t o n l y s o m e o f 

t h e m a t e r i a l r e fe r red to i n t he re fe rence c a n b e a s s i gned to t h e species b e i n g d i s cussed . 

I t s h o u l d b e c lear f r o m t h e c o n t ex t w h i c h is w h i c h . 

Lepidopa Stimpson 1858 

S m i r s o x , 1858, P roc . A c a d . N a t u r . Sci . P h i l a d e l p h i a : 2 3 0 ; MIERS , 1878 , J . L i n n . Soc. , 

L o n d o n , Zoo l . , 1 4 : 331 (as L c p i d o p s ) ; HOLMES, 1900 , Occas . P a p . Ca l i f . A c a d . Sci . , 7 : 105 ; 

BENEDICT, 1903, P roc . U . S. N a t l . M u s . , 26 ( 1337 ) : 8 9 1 ; PORTER, 1915 , B o l . M u s . N a t l . Ch i l e , 

8 : 17 ; SCIIMITP, 1921, U n i v . Ca l i f . P u b l . Zoo l . , 2 3 : 172 ; GORDON, 1938 , B u l l . R a f f l e s M u s . , 

S i n g a p o r e , 14 : 188 ; MENDES, 1945 , A r q . M u s . P a r a n a e n s c , 4 : 119 ; IIOETITUIS, 19G1, P r o c . 

K . N e d e r l a n d A k a d . W e t . , Ser . C, 6 4 : 27 ; IIOETUUIS, 1962 , B u l l . Zoo l . N o m e n . , 19 (4 ) : 125 ; 

CLARKE, 19G2, C r u s t a c e ana , 2 : 251. 

I) i a g n o s t i c C h a r a c t e r s : Carapace squarish, anterior margin with 

median triangular or rounded rostrum flanked by ocular sinus, these sinuses 

llanked by two anterolateral lobes, each terminating in distinct spine (except 

in Lepidopa liaigae sp. no v.); anterior corners of carapace wi lh spine ly ing 

above linea anomurica; edge of anterior margin often completely or part ly 

lined with small teeth and usually l ined with long setae but without row of 

short spines found in many Albunea; posterior part broadly truncated, deeply 

concave in center; colour of carapace generally iridescent white or chalky 

while, convex from side to side while flat when viewed laterally. 
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Firsl abdomina l somite quite largo, about as long as broad, narrowing 

towards anterior edge; pleural expansion on second abdomina l segment very 

large; pleural expansion present on third, fourth and fifth segments; expansion 

011 fifth abdominal segment separating the genus from Albunea, Zijgopa and 

Slemouopa where this expansion is lacking. 

Anlennules very long, always longer than carapace, with two flagella. one 

very long and one very short. Antennae1 with short scaphocerile; flagelluni 

usually with eight (range 7—11) articles. 

Kyes on separate, lamell i form eye-plates that almost, touch; upper surface 

of pi ate smooth and shiny, setae around edge only, 111 contrast with Lcucolepi-

dopa, where plate is setose on upper surface; presence; of eye p igment very 

variable. 1 believe that this is because; yening animals always have' p igment but 

in many species this is le>sf with age* anel in aelelilion if sennelimes disappears 

with preservation. 

Mand ibu lar palp three-segmented. Secemd maxi l l ipcd with two-segmented 

exopexl. Basi-ischium of third maxillipeel unarmed, carpus strongly produced 

anterio-dorsally, reaching metre; than half way to distal end of propodus; 

exopexl of third maxillipe-el a single; slender article. 

First pereopod sub-chelale;, fifth chelate;; daclyla of second to fourth pereo-

pexls are flattened sickle-shaped digging segments. Pleopods of large' fejnales 

of egg laying size' very long but frequently reduced in smaller females. Pleo-

pods very small in some males, which, when known, are; usual ly much smaller 

than the females; furthermore', some specimens have both male and female; 

genital pores open at the; same time anel these specimens carry small pleopods. 

This suggests that pro laudry occurs. 

The genus is known only from along the coast of the; Americas and the 

associated off-shore islands, part icularly in the Caribbean and the Galapagos. 

A key separating Lepidopa f rom other genera in the Fam i l y Albune idae 

is given elsewhere (FitemD and HAH; .1968). Below is a key to separate' the 

species of Lepidopa anel an account of their distribution and the distinctive 

characters of each species. 

Kev to the' «e'iius Levi 

l a Eye-p la tes s q u a r i s h , d i s t a l edge c a r r y i n g teeth a n d l i n e d w i l l 1 l o n g setae, eye-spot 

u s u a l l y present, a n d s i t u a t e d 011 l a tera l edge of eye-plate; (F ig . ,'S a — g ) ; v e n t r a l sur-

face of p l a t e u s u a l l y s m o o t h a n d setae i f p resen t , nea r edges (F ig . -S h, i). C a r p u s of 

t h i r d m a x i l l i p c d e x t e n d e d h u t not r each i ng lo d i s l a l e n d of p r o p o d u s (F ig . 4 e). 

S u b r o s l r a l s p i n e s o m e t i m e s presen t . G r o o v e a l o n g pos te r i o r edge of c a r a p a c e ex tend-

ing f o r w a r d a l o n g edge of m e d i a l c o n c a v i t y so thaL i t reaches b e y o n d a n t e r i o r edge 

of c o n c a v i t y ; s o m e t i m e s it r u n s pa ra l l e l w i t h the edge (F ig . 2). A n t e n n a w i t h e ight 

ar t ic les benedieli g r o u p 2 

1 I) D i s l a l edge of eye-p la te r o u n d i s h a n d s m o o t h or l i n e d w i t h shorL setae a r i s i n g f r om 

u n d e r s i d e of p l a t e t 

2 a s u b r o s l r a l s p i ne p resen t •> 

2 b s u b r o s l r a l s p i ne a b sen t 

3 a G r o o v e a r o u n d pos t e r i o r edge of c a r a p a ce i n t e r r u p t e d m e d i a l l y (F ig . 2 b , c, d) . . . . 4 
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3 b G r o o v e a r o u n d pos t e r i o r edge of c a r a p a ce c o n t i n u o u s w i t h o u t i n t e r r u p t i o n a n d 

c a r r y i n g a f ew setae (E ig . 2 a) richmondi 

4 a A n t c r i o l a t e r a l l o b e on a n t e r i o r edge of c a r a p a c e t r u n c a t e d a n d l a c k i n g sp i nes 

(F ig . 2 c) haigae 

4 b A n t c r i o l a t e r a l l obes t r i a n g u l a r a n d c a r r y i n g d i s t i n c t sp i nes (b ig . 2 b) inearnsi 

5 a D i s t a l edge of eye-p la te e x t e n d e d l a t e r a l l y o ve r eye-spot i n l a rger a n i m a l s ; v e n t r a l 

s ide w i t h r o w of l o ng setae1 r u n n i n g pa r a l l e l to setae l i n i n g d i s t a l edge of p l a t e 

(F ig . 3 c, g, i) deainae 

5 b D i s t a l edge of p l a t e n o t e x t e n d e d o ve r e ye ; at m o s t a f ew scat tered setae on v e n t r a l 

su r face of plate; a n d n o l o n g r ows l i n i n g d i s t a l edge b e h i n d row on edge i tsel f . . . . (5 

(5 a Ven t r a l s ide of eye-p la te w i t h o u t setae excep t a r o u n d the a c t u a l e dge ; m a n y tee th 

l i n i n g d i s ta l edge of p l a t e (20 or m o r e i n l a rge i n d i v i d u a l s ) , t h e teeth close toge ther , 

a l m o s t t o u c h i n g (F ig . 3 a) benedicli 

(5b V e n t r a l s ide o f eye-p la te c a r r y i n g a shor t r o w of setae j u s t d i s t a l to eve-spo l ; teeth 

l i n i n g d i s ta l e n d of p l a t e few ( abou t 10) a n d we l l s paced , n o t n e a r l y t o u c h i n g 

(F ig . 3 f, h ) sorodeamae 

7 a Eve-p l a t e l o n g e r t h a n b r o a d w i t h s ides r e l a t i v e l y s t r a i gh t , eve-spol. t e r m i n a l (E ig . 

3 n — s ) ; d i s t a l edge of eye-p la te r o u n d e d a n d s m o o t h . N o ros t ra l s p i n e p r e sen t a n d 

r o s t r u m b r o a d l y r o u n d e d . A n t e n n a l l l a g e l l u m w i t h seven or e ight ar t ic les , i n c l u d e s 

al l s p e c i m e n s w i t h c a r p u s of t h i r d i n a x i l l i p e d l onge r t h a n p r o p o d u s (F ig . 4 d) a n d 

o n e species w h e r e i t is sho r te r (E ig . 4 h) calijornica a n d nuptps g r o u p . . . . 8 

7 b Eye-p la tes r o u n d i s h w i t h d i s t a l end u s u a l l y n a r r o w , eye-spot t e r m i n a l if present 

(F ig . 3 p ) ; d i s t a l edge of eye-p la te u s u a l l y s m o o t h , l i n ed w i l h r e l a t i v e l y shor t setae 

a r i s i n g o n v e n t r a l s ide of p l a l e r a t h e r t h a n a l o n g l l ie a c t u a l e dge ; v e n t r a l s ide o f 

p l a t e w i t h m a t of l o ng setae c o v e r i n g m u c h of d i s l a l h a l l . S u b r o s t r a l s p i n e a l w a y s 

presen t . C a r p u s of t h i r d i n a x i l l i p e d o v e r l a p p i n g p r o p o d u s hu t no t r e a ch i ng to d i s l a l 

e n d . G r o o v e a r o u n d pos te r i o r edge of c a r a p a ce s l o p p i n g a t m e d i a l c o n c a v i t y a n d 

no t f o l l o w i n g edge of c o n c a v i t y (E ig . 2 j ) . A n t e n n a w i t h e i gh t ar t i c les in l l a g e l l u m . . 

veiiusta g r o u p I I 

8 a C a r p u s o f t h i r d i n a x i l l i p e d e x t e n d i n g c lear o ve r p r o p o d u s a n d o v e r l a p p i n g d a c l y l u s 

(F ig . 4 d , f ) . G r o o v e a r o u n d pos te r i o r edge of c a r a p a ce e x t e n d i n g ha l f w a y u p side" 

of m e d i a l c o n c a v i t y (F ig . 2 f, g) . Eye-p l a t e l a c k i n g l o n g setae a r o u n d edge . D i s t i n c t 

se la l p a t t e r n o n c a r a p a ce b e h i n d cen t r a l l i ne (F ig . I p) . A n t e r i o r edge of the cara-

pace w i t h n o t i c e a b l e l ee lh , s o m e l o n g e r t h a n b r o a d . A n t e n n a w i t h seven ar t ic les i n 

l l a g e l l u m mifops g r o u p !) 

8 b C a r p u s of t h i r d i n a x i l l i p e d e x t e n d i n g ove r p r o p o d u s b u t not r each i ng to d i s l a l end 

(F ig . 4 b ) . G r o o v e a r o u n d pos t e r i o r edge of c a r a p a ce r u n n i n g p a r a l l e l w i t h edge b u t 

s t o p p i n g a t m e d i a l c o n c a v i t y (E ig . 2 i ) . Eye-p la tes w i l h a few shor t setae d o w n out-

s ide edge of p l a t e (F ig . 3 m ) . A n t e r i o r edge of c a r a p a ce w i t h s m a l l , shor t , r o u n d e d 

teeth calijornica 

!) a Eye-p l a tes n o t n a r r o w i n g a t d i s l a l end b u t t r u n c a t e d w i t h r o u n d e d corners . . . . 10 

!) b Eye-p la tes c l ea r ly n a r r o w t o w a r d s d i s l a l e n d (h ig . 3 k) dishncla 

10 a L i n e o f setae r u n n i n g b a c k w a r d s f r om l a t e r a l s p i n e s t r a i g h t a n d u n b r o k e n (F ig . 4 II) 

mijops 

10 b L i n e of setae r u n n i n g b a c k w a r d s f r om la tera l s p i n e b r o k e n i n t o s m a l l g r o u p s espe-

c i a l l y nea r pos te r i o r e n d (E ig . 4 v) pariainaensis 

11 a Eye-p l a t e as w i d e as l o n g or a l m o s t so 15 

.11 1) Eye-p l a t e l o nge r t h a n w i d e . P r o p o d u s no t great. lv e x p a n d e d a t a n l e r i o d o r s a l r eg ion 

' 12 

12 a E i i i a r g i u a t i o i i i n a n t e r i o r edge of second a b d o m i n a l s egmen t no m o r e i n w i d t h t h a n 

l e n g t h of s e g m e n t a l o n g c en t r a l l i ne 13 

12 b E m a r g i n a t i o n i n a n t e r i o r edge of second s e g m e n t w i d e r t h a n s e g m e n t is l o ng al 

c en t r a l l i n e 14 

13 a R o s t r u m l o n g , e x t e n d i n g f o r w a r d l eve l w i t h base of a n l e r i o l a l e r a l sp ines . E m a r g i -
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n a t i o n i n second s e g m e n t a b o u t two- th i rds as w i d e as s egmen t at cen t r a l l i n e 

(E ig . 2 j ) . A t l a n t i c a n d C a r i b b e a n websleri 

13 b R o s t r u m shor t , o n l y e x t e n d i n g f o r w a r d to jus t o v e r h a l f w a y u p s ide o f o c u l a r s i nus . 

E m a r g i n a t i o n i n second a b d o m i n a l s e g m e n t w i d e r t h a n i n websleri a n d a l m o s t 

e q u a l to w i d t h o f s e g m e n t in cen t r a l l i n e (Kig. 2 i) esposa 

14 a A n t e r i o r edge of second s egmen t ' s p l e u r a l e x p a n s i o n s s l o p i n g b a c k w a r d s t o w a r d s 

l a tera l edge. B u l g e i n b e t w e e n o c u l a r s i n u s a n d a n t e r o l a t e r a l l obes q u i t e c lear . Eye-

p l a t e w i t h s l i gh t n o t c h i n d i s t a l e n d (F ig . 3 p ) C a r i b b e a n vemisla 

14 b A n t e r i o r edge of p l e u r a l e x p a n s i o n o f second a b d o m i n a l s e g m e n t a l m o s t s t r a i gh t or 

Avith a v e r y s l i gh t b a c k w a r d s l an t . B u l g e b e t w e e n o c u l a r s i n u s a n d a n t e r i o l a l e r a l 

l o be v e r y s m a l l , edge a l m o s t s t r a i gh t (E ig . 2 k ) . N o no tch in d i s t a l e n d of eye-p la te 

(F ig . 3 s). Pac i J ie Coast mexicana 

If) a Eye-p l a t e a l m o s t r o u n d (F ig . 3 n , o) . P r o p o d u s e x p a n d e d a t a n t e r i o d o r s a l area a n d 

o v e r l a p p i n g d a e l y l u s (F ig . 4 i) cliitensis 

15 b Eve-p l a t e no t q u i t e as w i d e as l o n g (Kig. 8 a ) . P r o p o d u s o n l y s l i g h t l y e x p a n d e d to 

o v e r l a p d a c t y l us (Kig. 4 n ) . C o n c a v i t y i n a n t e r i o r edge of second a b d o m i n a l s e g m e n t 

has s l o p i n g s ides (Kig. l b ) wollebaehi 

Lepidopa my ops St impson 

(Kig. 1 e, j ) ; K ig . 2 f ; F ig . 3 j ; Kig. 4 <1, u : K ig . 5 q ; Kig. (> a, d ; Kig. 7 e) 

Lepidopa mijops STJMI>SO.\, 18(H), A n n . Lye . N a t u r . H i s t . N e w Y o r k , 7 : 2 4 1 ; MIKHS, 

1878, L i n n . Soe. L o u d o n , Zoo l . , 14: 333, p i . 14, fig. H i ; OHTMAXX. 1890, Zoo l . . l a h r b . A b t . 

Sys l . , 9 (2 ) : 2 20 ; IIOTMKS, 1900 , Occas . P ap . Ca l i f . A c a d . Sci . , 7 : 105 ( p a r t ) ; RATIIIHJ.N, 1904, 

I l a r r i m a n ' s A l a s k a Series (Crus taceans , J O ) : 1 (57 ( p a r t ) ; SCIIMHT, 1921, U n i v . Ca l i f . P u b l . 

Zoo l . , 2 3 : 172 ( p a r t ) ; Goivbox, 1938, B u l l . Ba f f les M u s . . S i n g a p o r e , 14: I 18 ( pa r t ) . 

T y p e s : STIMIVSOX d i d no t d e s i g n a t e a h o l o l y p e . SCIIMHT (1921) m e n t i o n e d a t y pe 

f e m a l e a n d g a v e its m e a s u r e m e n t s b u t i t seems p r o b a b l e t h a t h e w a s q u o t i n g the measu re-

m e n t s of a s i ng le f e m a l e t h a t STJ.UPSOX g a v e in h i s o r i g i n a l d e s c r i p t i o n (\V. ( ) . Sen.MITT, 

p e r s o n a l c o m m u n i c a t i o n ) . Three co l l ec t i ons ex is t t h a t were part o f the o r i g i n a l .1. XAXTLS 

co l l ec t i on a n d are there fore s y n t y p e s . The o n e in t he B M N J I (01.44) is l a be l l e d ' s y n l y p e ' 

a n d is l is ted b y EVANS (1907) as p a r t o f t h e o r i g i n a l STIMPSOX m a t e r i a l , a n o t h e r is in t in; 

M N 1 1 N (4.99) a n d t h e t h i r d is in the M C Z (1380) . 1 h a v e se lected the s p e c i m e n in the 

M C Z , w h i c h is a n o v i g e r o u s f e m a l e el. 9 m m ew. 11 m m , as the l e c t o t ype of th is species so 

t h a t the s p e c i m e n s i n t h e o t h e r two co l l ec t i ons b e c o m e p a r a l e c t o t y pe s . 'There is a n o t h e r 

co l l ec t i on , P A N S 947 , w h i c h is p r o b a b l y a lso f r o m the o r i g i n a l co l l e c t i on . I t was g i v e n to 

t he A c a d e m y b y the U S N M b u t t he a c t u a l l o c a l i t y f r o m w h i c h the m a t e r i a l c a m e is not 

k n o w n a n d t h e U S N M does n o t h a v e a n y m a t e r i a l of t h i s species a I the p resen t t ime . 

P r e s u m a b l y STIMPSON t o ok the o r i g i n a l m a t e r i a l to Ch i c ago w i t h h i m a n d it was lost in 

t he l ire. 

D i s t r i b u t i o n : This species lias only been recorded from the im-

mediate vicinity of Cape San Lucas, Ba ja California, Mexico — the type lo-

cality. Since the beginning of the century (JIOI.MKS 1900) it has been confused 

with Lepidopa California sp. now which is found along the coast of California 

from San Pedro to the Mexican border and in the head of the gulf. 

M e x i c o : Cape S a n Lucas , B a j a C a l i f o r n i a ( I v p e l o c a l i t y ; GOIIDO.N 1938 : 188; M C Z 

1380 ; I 5 M . M I 01 .44 ; M M IN 4.9!); A11K Ve lero I I I ' 1 7 2 4 - 4 9 ' a n d a second c o l l e c t i o n ) : 

S a n t a M a r i a B a y , B a j a C a l i f o r n i a (A 11 F Ve lero I I I 1 0 3 1 - 4 0 ) . 
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Fig . 1. Lepidopa. Dorsa l v i ew of first a iu l second a b d o m i n a l segments, a) bcncdicH (MCZ 13229); 1>) wclr 

sleri (MCZ 2869); c) richmondi ( IKK 91); (1) hiugae (ho lo type) ; e) myops ( lectotype); f) mcarnsi (TKK 117); 

S) panamaensis ( ho lo tvpc ) ; h) svolU'bachi (on ly u n d a m a g e d par t of ho l o t ype i l l ns l ra led ) ; i) dcamac ( IKK 54); 

j) californica. Second a n d base of first a n l e i m u l e i lagel la . k) websteri; I) haigac (ho lo tvpe) ; m) dcamat' 

( IEK 54); n) panamaensis (holotype) . Dorsa l v i ew of carapace a n d eye-plates, o) csposn (ho lo type) ; p) 

myops ( lectotype). a)—j) scale = 0.5 m m ; k)—n) scale = 1.0 n u n ; o) scale = 0.5 m m ; p) scale = 1.0 m m 

D e s c r i p t i o n : Carapace (Fig. I p) widest at anterior end, as long 

as broad, narrowing back to one-third front front, then widen ing before sides 

converge, from mid-line, straight hack to truncated posterior end; rostrum 

low, smoothly rounded; ocular sinus gently concave; edge runn ing out f rom 

base of sinus to anleriolaleral lobe with only slight bulge about half way 

along length; anleriolaleral lobes terminat ing in distinct spines; subrostral 

spine absent; edges runn ing backwards and outwards f rom tip of lobe in 

gentle sigmoid curve lo distinct lateral spines; edge l ined wi th small teeth 

from mid-point between lateral spine and anleriolaleral spine to rostrum; 
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R e f e r e n c e s 

CIIACE, F . A . , a n d J . HAK ; : C o m m e n t s 011 l l ie p r o p o s e d d e s i g n a t i o n o f a type-spec ies for 

Lepidopa S t i m p s o n , 1858. B u l l . Zoo l . N o m e n c l a t u r e 19 (1962) 344 . 

CEAKKE, AY. D . : P r o p o s a l o f a n e w n a m e , Lcpidomysis, f o r t he p r eo c cup i e d m y s i d a c e a n 

gene r i c n a m e Lepidops Z i m m e r , 1927. C r u s l a e e a n a 2 (1902) 2 5 1 — 2 5 2 . 

DESMAIIEST, A . G . : C o n s i d e r a t i o n s genera tes su r la elasse des Crus l aces , et d e s c r i p t i o n des 

especes de ces a n i m a u x , q u i v i v e n t d a n s la m e r , su r les coles , o i l d a n s les e a u x 

donees d e l a F r a n c e . 1825. p p . i — x i x : 1—440 . 

EFFORD, IAN E . : R e c r u i t m e n t to s e d e n t a r y m a r i n e p o p u l a t i o n s desp i t e d i s p e r s i v e d r i f t o f 

l a r v a l stages, as e x e m p l i f i e d b y t h e s a n d c r ab , Emerita analoga ( D e c a p o d a , H i p p i -

dae ) . C r u s l a e e a n a 18 (1970) 2 9 3 - 3 0 8 . 

—, a n d J . HA IC : T w o n e w gene r a a n d three n e w species o f s a n d c rabs ( D e c a p o d a , A n o m u r a , 

A l b u n e i d a e ) f r o m A u s t r a l i a . A u s t . ,T. Zoo l . 16 (1968) 8 9 7 - 9 1 4 , 

EVANS, A . C . : S y n t y p e s of D e c a p o d a de s c r i b ed b y W i l l i a m S t i m p s o n a n d J a m e s D a n a in 

t h e co l l ec t i ons o f t h e B r i t i s h M u s e u m ( N a t u r a l H i s t o r y ) . J . N a t , H i s t . 1 (1967) 3 9 9 — 

411. 

FARRICIUS, J . C . : E n t o m o l o g i a s y s t e m a t i c a e m e n d a t a et a u e l a . S e c u n d u m Classes, O r d i n e s , 

G e n e r a , Spec ies . A d j e e l i s S y n o n i m i s , Coeis, O b s e r v a t i o n i b u s , D e s e r i p t i o n i b u s . 2 

(1793) i - v i i i : 1 - 5 1 9 . 

G O M E S , M . M . : R c d e s c r i g a o de lA'jddojxi venusta ( S t i m p s o n ) e s ua oeo r r enc i a n o l i l o r a l 

su l d o B r a z i l ( D e c a p o d a - A l b u n e i d a e ) . R e v . B r a s i l . B i o l . 25 1 (1965) 9 7 - 1 0 3 . 

— Deser i ( ;ao de u n a espec ie n o v a d o gene ro l^epidopa S t i m p s o n , e s ua oeo r r enc i a n o l i t o r a l 

B r a s i l e i r o ( D e c a p o d a , A l b u n e i d a e ) . R e v . B r a s i l . B i o l . 2 8 1 (1968) 7 7 - 8 6 . 

l IoLTi iu is , L . B . : No tes o n A m e r i c a n A l b u n e i d a e (Crus tacea , D e c a p o d a , A n o m u r a ) w i t h the 

d e s c r i p t i o n of a n e w g e n u s a n d species. P roe . K . ned . A k a d . W e t . Ser . C. (54 1 (1961) 

2 1 - 3 6 . 

— Lepidopa S t i m p s o n 1858 (Class C rus t acea , O r d e r D e c a p o d a ) : P r o p o s e d use of the p l e n a r y 

powe r s to d e s i g n a t e a tvpe-speeies . Z . N . (S). 1495. B u l l . Zoo l . N o m e n c l a t u r e 19 2 

(1962) 1 2 5 - 1 2 8 . 

KNIGHT, M . I ) . : T h e l a r v a l d e v e l o p m e n t of Le]>idopa myops S t i m p s o n ( D e c a p o d a , A l b u n e i -

dae) r e a red i n l l i e l a b o r a t o r y , a n d t h e zoea l stages of a n o t h e r species of the g e n u s 

f r o m C a l i f o r n i a a n d l l ie Pac i f i c Coast of B a j a C a l i f o r n i a , M e x i c o . ( I n press.) 

MIT.NE EDWARDS, I I . : l i . isl .oire n a l u r e l l c des Crus l aces , e o m p r e n a n l r a n a l o m i e , l a p h y s i o -

l og i c et l a c lass i f i ca t ion de ces a n i m a u x . 1837, 2, 1—531 . (A l i a s , p p . 1—32 , p i s . 1 — 4 2 , 

w a s p u b l i s h e d i n 1840.) 

STIMPSON, W . : P r o d r o i n u s d e s c r i p t i o n is a n i i n a l i u m e v e r l e b r a l o r u m , q u a e in E x p e d i l i o n e ad 

O c e a n u j u P a c i f i c u m S e p l e i i t r i o i i a l e m , a R e p u b l i c a b e d e r a t a m i s s a , C a d w a l a d a r o 

R i n g g o l d et J o h a n n e R o d g e r s D u e i b u s , o h s e r v a v i t et desc r i ps i t , (Pars V I I . C rus t acea 

A n o m u r a . ) Proe . A c a d . iXa lu r . Sci . (Ph i l a . ) 1858, 2 2 5 - 2 5 2 . 
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one or two of these teelh on inside; edge of anleriolaleral lobes longer than 

broad; posterior concavity smoothly rounded, slightly more pointed than 

semicircular; setal pal lern (big. I p) characteristic, of mijops group in having 

extensive patterning behind central line; setae in lateral spine, groove forming 

unbroken line, differentiating mijops from paiuunaensis (Kig. \ u, v); groove 

running around posterior edge, turning forward just before reaching posterior 

concavity, slopping about half way up edge of concavity (Kig. I e). 

Kirsl abdomina l somite slightly shorter than wide, exposed area crescent-

shaped, lined with selae along anterior edge; second abdomina l segment with 

large wing-like pleural expansion, anterior edge slightly concave, posterior 

Fig. 2. Lepidopa. An ter io r edge of carapace showing lateral spines, an le r io l a le ra l spines, and where present , 

the sub-rostral spine. Posterior edge ot earapaee s how i ng the pos i t ion of the groove w h i c h para l le ls t he 

edge, a) richmondi ( I E E 9:1 $ ) ; b) mearnsi ( 5 ) ; c) haigae (ho lo type) ; d) deamae ( IKE 51 5 ) ; e) benedicli 

(MCZ 13229 5 ) ; f) my ops (A I IF ) ; g) panainavnsis (ho lo type) ; h) calif arnica (A11F i) esposa (ho lo type) ; 

j) websleri (MCZ 867); k) mexicana ( IKE 55 5)- Scale = 0.5 n u n 

Zool . Anz . 186 
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edge convex; anterior corner almost a right-angle, posterior corner gently 

rounded; concavity in anterior edge of segment broad, with central pari con-

vex, edges short and rounded; pleural expansion on third and fourth segments 

with concave anterior and convex posterior edges; third expansion with an-

terior edge, fourth with both edges, lined will) grooves containing selae; pleu-

ral expansions on fifth segment rather short and round in cross section whilst 

remaining stiff; sixth segment square, sides almost parallel. Telson widest one-

lhird from proximal end, narrowing with fairly straight sides to lop. 

Kye-plale (Fig. 3 j) longer lhan broad with outer edge fairly slraighl, 

inner edge convex, curved increasingly towards dislal end; dislal end rounded 

i) deamae (USiNM (>8(i0(i V' CL 24 nun ) , ventra l v iew showing pat tern of setal a t tachments ; j) myops; k) 
dislincla (AM.Ni l 10363); I) }>wi<uiiaen.iix (ho lotype) ; m ) California!; n) chilensis: o) chitensis ( I 'MN I l f rom 
A neon I 'eru ; : j>) venwla (LJSiNM 757.'!); <|) esposa (holol.vpe); r) websleri; s) mexieana ( IKK 55 9) . Scale = 

1 m m 
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Willi cornea near oulside corner; upper surface smooth and shiny, and a long 

Willi the edge;, lacking in setae except, for lliree or four setae right in proximal 

ouler corner of plale; the lack of setae separates this species from all other 

species of Lepidopa except panamaensis; ventral side wilh same small group 

of selae found in many oilier species, situated on proximal edge just lo one 

side of m idd le of plale. 

Basal segment of an lennule large, saddle-shaped, ils dorsal dislal corner 

possessing a hulge hut 110 distinct spine; second segment S-shaped, third widen-

ing evenly towards distal end; lirsl l lagellum long and llexihle wilh aboul 55 

Kig. 4. Lepidopa. Th i rd i nax i l l i ped . a) dcamae ( IKE 54); h) calijornica; c) esposn (ho lo type) ; d) mi/ops; 

e) Ix'ucdicli (MCZ 13220); f) panamaensis (ho lo type) ; g) mearnsi; li) webslcri (MCZ 807); i) chilcnsis ( l i iMXI l 

1038.4.4.15); j) liaigac (ho lo type) ; k) richmondi (JKK i l l ) ; n) wollcbaehi (ho lo type) ; o) ine.vicana (holotype) . 

Dorsal v iew of four th a b d o m i n a l segment . I) vennsla: m ) svoHebaehi. An ler ior edge of carapace of bene-

dict i. p") J KK 54 CI, I) n u n 9 ; q) MCZ 13257 el 2:! m m O, [Note (lie sha l low nolch in p) a n d I he much 

deeper notch in q).] r) chilcnsis (HM iM t 1!) 13.1 2.10.128, A neon, I V r u j : s) chilensh (MAI M l 1038.4.1.1 5). 

Dorsal v i ew of al l except the first a b d o m i n a l segnienls. I) ventislti (I SMJI 75/8 J ) . Laleral spine and 

lateral sp ine groove, u) myops; v) panamaensis. Scale = 1 m m 
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lo (50 articles; second llagelluni with one article reaching to end of first article 

of first flagelhun. Basal segment of anlenna large, one side1 forming extended 

iamellale expansion as in all oilier species: scaplioeerile short, just overlapp-

ing base of fourth segment. Klagelluni with seven articles, first small as always 

in the genus, next, four with distinctly wider dislal ends, last two more cylin-

drical will) seventh less lhan half as long as sixth. 

Mand ibu la r with three-segmented, palp and long fine cutting edge; prox-

imal end with two disli.net rounded teeth, one set back from edge; dislal end 

with one sharper tooth separated by short gap from similar loolh. Maxi l lu la 

(Kig. .")(]). maxi l la , lirsl and second maxi l l ipcds similar to others in genus. 

Anleriodorsal expansion of carpus of third maxi l l ipcd (Kig. 5 d) very long, 

extending over propodus and .hall' of daclylus; exopod considerably shorter 

than in most, other species being less lhan length of daclylus. 

Fig. 5. Lepidopa. M a n d i b l e a n d m a n d i b u l a r p a l p , a) benedicli; b) mearnsi; e) dislincla ( A M N I I 1030.')); 

d) calijornica; e) venusta ( I JSNM 7073 $ ) ; f) mexieana (AUK pa r a type ? ) ; g) websleri; h) cliilensis. First 

m a x i l l i p c d . i) mexieana (A1IF pa r a t ypc ) ; j) deamae. Second m a x i l l i p c d . k) venusta ( U S N M 7573); 1) chilen-

sis. An t e nna , m) haigae; n) panamaensis (ho lotype) . Last three segments of a n t e nna , o) deamae; p) soro-

deamae. Max i l l u l a . q) myops. Scale == 1 m m 
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First sub-chelale pereopod wi lh carpus hear ing some dis l inc l leelli on 

ouler edge ol' daclyJus and on dislal outer .bulge of carpus (Kig. G a). Dac ly l u s 

of second pereopod (Fig. 6 d) as in jxuiamaensis (Fig. G b). Carpus of third 

pereopod lyp ica l ly expanded , upper surface covered, wilh. seta! mat . dac ly lus 

very similar lo (hat in pauaniaciisis. Dac ly lus of fourll i pereopod as in dislincUi 

except, process near base more pointed in nujo\>s (Fig. 7 e). Fifth pereopod 

very long, extend ing forward between other pereopods a long wi lh long pleo-

pods. 

.11 e .in a j ' k s : This species has the features of the nujops g roup lisled in 

llie key and if can easily be separaled from oil ier species in the genus. Fven 

the oilier hvo known members have 11ni1dis l inc l eye-plales. 

T h e s p e c i e s h a s o n l y b o o n o o l l o o l o d f r o m l l i o i m m o d i a l o v i o i n i l y o f C a p o S a n L u c a s 

w h e r e i l h a s b e e n d r e d g e d o n t w o o c c a s i o n s b y i h o \ e l e r o I I I . O n e d r e d g e l o o k il. a l 2 0 in 

h) vcnusla; i) deamae (MCZ 13257); j) haigac; k) calijornica; J) richmondi. Third pereopod. 111) mc.ricana; 
II) henedicli; o) wehslcri; p) vcnusla; f|) }>anamacnsis (holotype); r) deamae (MCZ 13257): s) haigae (holo-

type); t) calijornica; u) richmondi. Scale = I n u n 



7 0 I . K. h ] f ' l ' o r d , T h e Species of S a n d Crabs i n llie G e n u s Lepidopa 

(11 Afar . 1040) a n d o n e a l lie I ween 3G to 50 in (1!) . I an . 15)40). T l i e o r i g i n a l d e s c r i p t i o n d i d 

n o t i n c l u d e a s ta tement , o f t h e a c t u a l c o l l e c t i ng site h u t p r o b a b l y t h e t y p e m a t e r i a l Mas 

taken f r om a s a n d y beach n e a r the Cape . 

i\olbing is known aboul the biology of [be species. 

Lepidopa distincla Gomes 

( F i g . : ! k ; F i g . 5 e; F i g . 7 f, n ) 

Lepidopa distincla GOMES, 10(58, H e v . B r a s i l . B i o l . 28 ( I ) : 77—8G. 

T y p e : GOMES (10(58) d i d n o t d e s i g n a t e a h o l o t y p e so t h e m a l e a n d f o u r f ema l e s 

m e n t i o n e d i n t h e o r i g i n a l p a p e r are s y n t y p e s . Th i s t y p e m a t e r i a l w a s n o t e x a m i n e d i n 

th is s t u d y . 

1) i s I f i b n I i o n : 

B r a z i l : l l l i a d o P u i , S t a t e o f B i o J a n e i r o ; 9 ° 5 3 ' 2 0 " S , 3 5 ° 5 1 . ' 2 0 " W a n d 1 0 ° 5 ' 2 0 " S 

S t a l e o f A l a g o a s (GOMES 1 068 ) ; n e a r F o r l a l c z a , 3 ° 3 4 ' 0 1 " S , 3 8 ° 3 2 ' 0 3 " W , S t a t e of Cca r u (D r . 

J o s e F a u s t o F i l h o Co l l . ) . 

u) distincla (AMNII lOISGl (3). Scale = 1 m m 
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D o m i n i c a n Hep lib l i e : Barabona Harbour. K !)32—33 Armslrong Sanla Do-

mingo Expedition. AM M l :I03()1 $ el. (i mm; A AIM I 1 ().*i(J2 $ el. 5 mm; I S.X.M 122(535 

$ el. 9mm; KMMI Crusl. I). 23!)8(i $ el. (5mm; I'.MMI l!)(iS-55 $ (?) cl. 4 mm.) 

I) e s c r i |> I i o n : The following description is based on the material 

from llie Dominican Republ ic . 

Carapace widest at level of lateral spines, narrowing to waisl one lliird 

from anterior end. llien bulging out lo second wide part at mid-line before; 

sides converge towards truncated posterior end; posterior concavity smoothly 

rounded; rostrum more triangular wi lh rounded end than in either mi/ops or 

panamaensis; ocular sinus shal lowly concave near rostrum, but then runn ing 

almost straight, wi lh slight concavity, out to anleriolaleral lobe, edge then fol-

lowing sigmoid curve out lo large, conspicuous lateral spine, ihesc spines ex-

lending forward level with anterior edge of carapace; anlerior edge with spine 

on each anleriolaleral lobe but subrosfral spine absent; entire anterior edge, 

including roslrum, with small leelh but none longer llian broad; between them, 

long line selae with a lew fine side setae; setal pallern on carapace as in the 

oilier two myopos group species, a pattern of setae occurring beh ind central l ine 

on carapace; malt; with second line runn ing along just in front of central line; 

line absenl in females except as scattered groups of selae; lateral spine groove 

lined wi lh unbroken row of setae, as in nujops (big. f\ u) but differing from 

panamaensis; groove along posterior edge of carapace paral lel ing edge of 

concavity a short way before stopping. 

First abdomina l somite shorter ll ian broad, narrowing at anlerior end, 

wi lh small crescent shaped exposed area lined wi lh selae at anlerior edge, 

pleural expansions of second abdomina l segment large with straight anterior 

edge; third and fourth expansions narrower, anterior edge distinctly concave; 

anlerior edge of third pleural expansion paralleled by setal groove; anterior 

and posterior edges of fourth expansion with similar groove; fifth segment 

short, narrowing towards posterior end. carrying short, slightly bent, thin 

pleural expansions; sides of sixth segment straight and parallel. Telson almost 

round, but with gentle concavity on either side near posterior end, g iv ing 

slight pear-shape. 

Eye-plate (Fig. 3 k) quite distinct as outside edge is almost straight, ex-

cept for slight concave section near tip; inner edge convex, forming one con-

tinuous smooth curve from near base lo rounded l ip; no eye-spot or cornea 

visible; outer edge wi lh row of longish line selae along middle section; upper 

surface smooth and shiny; lower surface wilh group of short setae similar to 

that in panamaensis on proximal edge near straight outer side. 

Rasal segment of an lennule large and broad, terminat ing in large spine 

jusl lo one side of attachment point of second segment; second and third seg-

ments as in other species; only specimen wilh an lennu le llagella unbroken is 

llie smallest one (cl. \ mm) , first l lagellum wilh 'if) articles and longer than 

carapace, second l lagellum wilh one (possibly I wo) articles, and reaching to 

end of First article of first l lagellum. An lenna l seaphocerite relatively long, 
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reaching almost hall" way lip edge of fourlli segment; fifth segment quite long 

and cylindrical, terminating in flagellum of seven articles; second to sixth seg-

ments enlarged at dislal end; terminal articles cylindrical, no longer than sixth 

article. 

Mand ibu l a r palp three-segnienled, cul l ing edge not d iv ided . i n half by 

tooth as in mexieana (Fig. 5 c). Third maxi l l ipcd typical of mijops group in 

hav ing carpus extended, right over propodus and over lapping first third of 

daclylus; daclylus relatively long, abnosl as long as propodus; exopod a long 

slender single segment; third maxi l l ipcd covered with very long stiff selae. 

First pereopod typical of those in genus but with more selae, particularly 

011 propodus, lhan in mosl species. Dacly lus of second pereopod. as in pana-

maensis except bulge near bast; slightly more rounded at outer end. Daclylus 

of third pereopod as in panamaensis (Fig. () g) but wi th bulge near base more 

pointed in disiinela: carpus of third pereopod greatly enlarged as in panamaen-

sis and equally setose on upper surface. Dacly lus of fourth pereopod unlike 

lhal in panamaensis and wil l i very long side process near distal end (Fig. 7 f). 

R e m a r k s : Lepidopa disiinela is the most distinctive of the mijops 

group because if has an eye-plate which narrows almost to a po in t at the 

distal end and which bears some setae around the edge of the plate, ft is the 

first species in the mijops group to have been found on the East Coast of the 

Americas. The presence of a long carpus, extending over llie propodus and 

overlapping the first third of tin; daclylus clearly places this species in the 

mijops group and shows that it is not closely related to L. vennsla as (lo.\n;s 

(1968) suggested. 

T h e species has b e e n r e co r ded d o w n to 20 jn off I lit; coast of B r a z i l , a n d in l l ie har-

b o u r a l B a r a h o n a i n the D o m i n i c a n R e p u b l i c . 

Lepidopa panamaensis sp. nov. 

(Kig. 1 g, n ; F i g . 2 g ; F i g . .'! 1; F i g . \ f, v ; F ig . 5 n ; F i g . (i b , g, q : Kig. 7 d , in) 

T y p e s : H o l o t y p e $ el. 8 m m a n d p a r a l y p e $ el. 8 m m b o t h i n Z M K . 

T h e speci f ic n a m e is an a d j e c t i v e a f te r t h e l o c a l i t y . 

1) i s I r i b u t i o n : 

T h e h o l o t y p e i f f r o m T a b o g i n i l l a , P a n a m a a n d was co l lec ted b y l l ie D r . T u . MOISTEX-

SEN'S Pac i f i c E x p e d i t i o n 1 9 1 4 — H i o n the 8 t h D e c e m b e r , 1915. T h e p a r a l y p e is f r o m the 

s o u t h w e s t c o r ne r of B e y I s l as I 'er las , co l lec ted d u r i n g the s a m e e x p e d i t i o n on the 2(ith 

J a n u a r y , 191(5. 

I) e s c r i p I i o n : Carapace (Fig. 2 g) resembling llial of mijops to which 

this species is most closely related, widest at anterior end, narrowing to slight 

waist about one-third from front, widening again before straight sides con-

verge; poslerior end truncated with fairly deep rounded medial concavity; 

rostrum gently rounded, edge of ocular sinus shal lowly emarginate near 

rostrum, then running with slight convex curve, straight oul to anleriolaleral 
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lobe; edge following gentle sigmoid curve from lobe out lo large, dislincl, 

lateral spine; anlerior edge of carapace toothed, some of leelh, particularly 

along inside edge of anleriolaleral lobes, longer llian broad; antcriolateral and 

subroslral spines absenl: edge with long selae: selal pallern on surface ol cara-

pace almost identical lo thai found in nujops (big. I p), distinguished, from 

latler species by groove from lateral spine hav ing selae broken up uilo small 

groups rallier llian forming unbroken line as in nujops (Kig. ^ u. v); along wi lh 

nujops and dislincla, differing from oilier Lepidopa, except liaigae, in bas ing 

pallern of selae behind line of selae which runs across central line; groove 

around posterior edge of carapace, fol lowing edge of medial concavity about 

h a l fway forward, then slopping (Kig. 2 g). 

First abdomina l somite broader llian long, slightly wider at posterior end 

(Kig. I g); exposed section forming crescent shaped area wi lh short selae lin-

ing anlerior edge; concavity in anlerior edge of second abdomina l segment 

very wide and shallow, central part, so convex lliat il reaches forward level 

with anterior edge of pleural expansion of ibis segment; second lo filth ab-

domina l somites inclusive with pleural expansions; expansions of second seg-

ment being largest; anlerior dislal corner almost a right-angle, posterior dislal 

corner rounded; anlerior edge of expansion straight; edges l ined along anterior 

and lateral sides wi lh forward projecting selae; posterior edge without selae 

except near junct ion wilh body; this selal pal lern repealed on much narrower 

pleural expansion of lliird segment; pleural expansion on fourlli segment 

resembling third, shorler, wi lh selae in groove all a long posterior and anterior 

edges. Tclson egg-shaped wilh sides running almost straight back, willi on ly 

slight bulge from widest part lo lip. 

Fye-plale (Kig. 3 1) longer ll ian wide, corners rounded; outer edge straight, 

inner edge convex with increasing curvature towards outer edge; dislal end 

slightly convex with cornea in noleh near ouler corner; inner proximal corner 

of plale wilh small process; upper and lower surfaces completely smooth, lack-

ing selae; edge of plale without selae except for a few on both upper and lower 

surfaces in ouler proximal corner. 

An lennu lar basal segment very broad, saddle-shaped, second segment 

shorter, lliird segment as long as second, widen ing marked ly towards dislal 

end; first l lagel lum missing from holotype; in para lype, flagellum longer than 

carapace, thin, flexible, with 53 arlicles; second flagellum very short, reaching 

only to end of first article of first f lagellum, wi lh Iwo articles (Kig. 1 n). An-

tenna (Fig. 5 n) wi lh very short, scaphoeerile; l lagel lum with seven arlicles, 

puts ibis species in nujops group as all oilier Lepidopa usual ly have eight; 

arlicles wider al dislal end; antenna wilh selae, particularly on l lagel lum, that 

are stronger than usual wi lh in the genus, al though typical of nujops group. 

Mand ib le wi lh ihree-segmenled pa lp and resembling others in fami ly . 

Maxi l lu lar palp very broad, terminal spines on lower lacinia longer and 

stronger than those of wider, upper lacinia. Maxi l la typical of others in fami ly. 

First and second maxi l l ipeds wi lh general form of those in fami ly . Third 

inaxi l l iped (Fig. ^ f) distinct in that anteriodorsal expansion of carpus projects 
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righl over propodus and over pari of daclylus. liiis being characteristic of 

mijops group; daclylus over half as long as propodus; lliird maxi l l ipcd wil l i 

areas of densely arranged, long selae, as in oilier members of mijops group. 

Pereopods lypical of ihose in genus (big. () and 7). Pleopods on holo lype 

long, exlending forward between pereopods. 

I\ e m a r k s : l^epidopa panamaensis is the second Pacific Coast member 

of llie mijops group and can clearly be separated from llie Caribbean species, 

disiinela by the presence of large truncated eye-plates in panamaensis. It has 

more distinct teeth along the anterior edge of the carapace than either mijops 

or disiinela and the rostral region, is smoothly rounded, unl ike mijops where 

the rostrum is slightly more triangular with a rounded lip. The broken line of 

selae on the corner of llie carapace (Kig. ^ u, v) separates llie Iwo Pacific 

species mijops and jnmamaensis. 

Th i s species has been recorded f rom l l ie Islas Per las g r o u p off the coasl o f P a n a m a . 

T h e h o l o l y p e w a s co l lected on a shel l-sand beach , at v e r y l o w wa te r , a n d the p a r a l y p e was 

d r edged in 20 to 30 in f r om a b o t t o m of she l l-sand . 

Lepidopa californica sp. nov. 

(Kig. 1 j ; F i g . 2 h ; F i g . IS i n ; Kig. 4 b ; F i g . 5 <1; F i g . 0 k , I ; F i g . 7 k) 

Lepidopa myops HOT.MES, 1900, Oceas . P a p . Calil". A c a d . Sci . , Ser . 4, .'52 (8 ) : 105 ( p a r t ) ; 

Bi:.\i:i)[<;r, 1903 , Proe . If . S. N a t l . M u s . , 2(5 (1337 ) : 892 , F ig . R.vimur.N, 1904, H a r r i m a n 

A l a s k a Series (Crus taceans , 10 ) : 1(57 ( p a r t ) ; IS \ i< i n . 19.1.2, F i rs t A n n . R e p t . L a g u n a M a r . 

L a b . ( P o m o n a Co l l ege ) : 102 ; SCUMITT, 1921, P u b l . Zoo l . U n i v . Ca l i f . , 2 3 : 172 ( p a r i ) ; (ioiino.\, 

1938, Hu l l . Ra f f l e s M u s . , S i n g a p o r e , 14 : 188, (ig. 1 1), 2 a a n d j ( p a r i ) ; .JOHNSON a n d LKWIS, 

1942, B i o l . B u l l . , 8 3 : 8(5 a n d p i . 8 ; f o l l o w i n g auc t . nec. STI.MI>SO.X 18(50. 

T y p e : J f o l o l y p e (5 cl. 7 m m , cw. 11 m m U S N M 42213 f r om L o n g Reach C a l i f o r n i a , 

co l lec ted b y J . E . I!i.M:IIHT on 24 l h J u n e , 1905. P a r a l y p e s ( U S N M 122(533) f r om the s a m e 

co l l ec t i on as h o l o t y p e a n d R.\l M l 1937.(5.1.4—5. 

T h e specif ic n a m e is a n o u n in a p p o s i t i o n . 

D i s t r i b u I i o n : 

U . S . A . C a l i f o r n i a , S a n D i e g o (JTOI.MKS. 1900 : 105 ; JJKNKIMCT, 1903, 892 ; U S N M 188(55; 

A U K , off P o i n t L o m a , Ve le ro 111 sta. 1 2 4 3 - 4 1 ) ; L a gu . . a Reach (BAKER, 1912 : 102) ; S a n 

P e d r o (SCMMI'IT, 1921 : 172 ; U S N M Ace. No . 41075 ) ; La J o l l a ( G o . m o x , 1938 : 188 ; I K E 5 1 ; 

I J S N M 5 3932 : B M N L I 4 924 ) ; L o n g Beach ( R A I N I I 1 9 5 0 . 8 . 5 . 7 3 - 7 4 a n d 1037. (5 .1 .4-5 

w h i c h is f r o m U S N M 14(538; A U K o n e d r y s p e c i m e n ) ; Co r on a de l M a r ( R M N l t 14(538; 

U S N M 80484 ) . 

M e x i c o : S o u l h of P o n d Id . , A n g e l de la ( i i i a r d i a . G u l f o f C a l i f o r n i a ( A I I K . Ve le ro 

111, sta. 1 0 8 0 - 4 0 ) . 

D e s c r i p t i o n : Carapace in californica lypical of those in venusla 

group, broader lhan long, widest at lateral spines, narrowing rather sharply 

behind lateral spines to about one-third back, then widen ing for another third 

before edges straighten and converge towards truncated posterior edge; emar-

ginal ion in posterior edge semicircular; rostrum relatively small and rounded 

bul sides slightly concave (Kig. 2 h), runn ing genl ly back into ocular sinuses; 

on other side of each sinus, edge curving more sharply forward and outward 
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lo anleriolaleral lobes, llien hack and out in one cont inuous c.urve, bending 

hack just before lateral s|)ine; lateral, spines large and conspicuous, extended 

lorward so lliey project beyond, nearest part of anterior edge of carapace; 

anleriolaleral spines long, very sharp but subroslral spine absent; edge of 

anleriolaleral lobes lined wilh very small leetli but these latter not occurring 

along edge of ocular sinus or roslrum; anlerior edge of carapace lined with 

very long selae, those in roslral region extending right over and beyond distal 

end of eye-plates; selal pallern on carapace the .min imum found in Lepidopa 

(cl. esposa Kig. I o) selae being very inconspicuous; ends of groove around 

posterior edge of carapace bending forward slightly when groove slops at 

cenlral emarginal ion. 

First abdomina l somite broader than long, narrowing lowards anlerior 

end (Fig. 1. j) ; exposed section crescent-shaped, anlerior edge fringed with 

selae; second abdomina l somile wilh very wide emarginal ion in anlerior edge, 

cenlral. pari of which is convex; sides sloping inward from pleural expansions; 

anlerior edge of pleural expansion almost completely Mat, sloping slightly 

backward; anlerior corner of expansion a rounded right-angle, posterior corner 

broadly rounded; lliird and fourth pleural expansions boll i emarginaled along 

anterior edge; fifth segment widest at anlerior end, narrowing to about half 

the width at posterior end; pleural expansions thin, leaf-like, curving back-

wards then outwards; sixth segment almost square. Tel son. pear-shaped, a 

little broader than long. 

Eye-plate (Fig. 3 m) almost rectangular, longer than broad, except for 

proximal outer corner which curves in towards base quite sharply; corners 

rounded, small corneal area present on dislal edge near outer corner; eve-pig-

ment not usually visible; dorsal surface of plale smoolh and shiny, wi th short 

setae l ining outer edge on ly ; ventral side of pla le differing from those in 

venusta group, being smoolh and shiny, llie only selae attached near outer 

edge of plale; in presence of setae along outer edge, this species is clearly 

separated from myops whose geographical distribution il appears to straddle 

but not overlap. 

Basal segment of an lennule huge, saddle-shaped, second segment w i lh 

dislincl rounded bulge to one side, third segment typical; first l lagel lum very 

long (over ihree limes as long as carapace), flexible, consisting of L̂O lo ar-

licles; second flagellum of an lennule wi lh Iwo (range 1—3) articles, reaching 

usually to second (range I—3) article of first f lagellum. Anlennal scaphoeerite 

very short; f lagellum wi lh eight arlicles; second lo sixth broadest at dislal ends 

but two terminal arlicles cylindrical, about equal in length. Mand ib l e (Fig. 5 d) 

with three-segmented pa lp and lacking long straight cul l ing edge and dislincl 

toolli found near dislal end in most species. This m a y be more a character of 

an old indiv idual , however, as other specimens examined had a fairly long 

slraighl cul l ing edge. Second segment of exopod of second inaxi l l iped short, 

about as long as carpus, thin and pointed. Carpal expansion of third inaxil l iped 

not, reaching lo end of propodus and exopod sliorl, reaching only one-lhird 

length of merus (Fig. \ b). 
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First pereopod sub-chelale. similar lo others in genus. Daely la ol. next 

three pereopods similar lo those in veiutsla group (Fig. () and 7). Process near 

base of third blunter lhan in other species, long relative to main blade of dac-

lylus and also nearer proximal end. Fourth pereopod with process near base 

of daclylus blunler lhan in other species in group. Fifth pereopod chelate with 

distinct selal fringed genital pore in male. 

II e in a r k s : Lepidopa calijornica. is the only species which does not 

fit elearly into one of llie three groups of species. The eye-plale fils inlo that 

of the mi/ops group but the third maxip i l led and carapace patterning are closer 

10 the venusta groups. The absence of a subroslral spine suggests it should be 

placed in llie benedieli group as all species in the vemisla group have a sub-

roslral spine. At llie present, l ime the, species must be left in a group of ils own 

and there is a strong suggestion from the avai lable data lha l the species m a y 

be more closely related lo a more generalised, ancestral form of Lepidopa than 

are any of llie other species we now know. 

A l m o s t a l l the records p u b l i s h e d on l l ie species are f r om Ca l i f o r n i a w h e r e u p lo now 

11 has been i d en t i f i e d as mijops. I t is c o m m o n on s a n d y beaches in s o u t h e r n C a l i l o r n i a 

whe r e it is u s u a l l y f o u n d we l l d o w n on l l ie beach a n d exposed o n l y at l ow l ide . S o m e l i m e s 

il occurs h i g h e r on l l ie beach nea r l l ie l op of the wash zone . 11 lias a lso been f o u n d in 

deepe r wa te r , for e x a m p l e off P o i n t Lo i n o , Sai l D i ego in a d r e d g e t aken be tween 18 a n d 

2(5 in (Ve lero I I I , 23rd F e b 1941. A11F a n d be tween 1 a n d 152 in off A n g e l de la Gt iar-

d i a Id . in the G u l f of C a l i f o r n i a (Ve lero I I I , 5 Feb 1940. AIM*'). T h e zoeae h a v e been de-

scr ibed in s o m e de ta i l b y JOHNSON a n d LEWIS (1942) a n d KNICUT ( in press) b u t l i t t le else is 

k n o w n a b o u t (lie b i o l o g y of l l ie species. I l r e semb l e s svebsleri in b e i n g o n e o f l l ie Iwo best 

co l lected species wh i ch m i g h t e x p l a i n w h y il is a lso o n e of the o n l y species w'here a l a i r 

n u m b e r o f m a l e s a re k n o w n . The fema les are c o n s i d e r a b l y l a rger l h a n l l ie ma l e s w i l l i the 

record b e i n g el. 17 m m for f ema l e s a n d el. 12 n u n for ma les . 

Lepidopa benedieli Schmilf 

(F ig . .1 a ; F i g . 2 e; F ig . .'! a ; F ig . 4 e, p. q ; F ig . 5 a ; F ig . (i e, 11; F ig . 7 a) 

Lepidopa benedieli SCU.MITT, 1035, Sci . S u r . Po r t o R i c o a n d V i r g i n Ids . , N e w Y o r k 

A c a d . Sci . . 15 (2 ) : 210 ; GORDON, 1938, Hu l l . Ra f f l es M u s . , S i n g a p o r e , 14 : 187, lig. 2 e. g - i ; 

I Io i .Ti i tas , 19(50, P roe . K . N e d e r l a n d A k a d . W e t . (Ser. C) , (54 (J.): 33, lig. 5. 

Lepidopa seulellala, BENEDICT, 1903, P roe . U . S . Na t l . M u s . , 2(5 (1337) : 894 . lig. (5; 

Scu.MRRR, 1935, (as a bove ) : 209 nee. STIMI'SOX 1858. 

Albunea seulellala, I I . MH.NE KDWAKDS. 1837, l l i s l . N ' a l u r . Crus l . , 2 : 204, p i . 21, fig. 9 

lo 13. 

T y p e : T h e l e c l o l y p e for benedieli w a s selected b y I IO IT IH IS (19(50) a n d is d e p o s i t e d 

in U S N M 104(55(5. I t was co l lec led f r o m the o u t e r beach of S a n t a Rosa I s l a n d , Pensaco l a , 

F l o r i d a in 1893 b y .1. K. BENEDICT. TWO p a r a l e c l o l v p e s were selected b y H o i / m i a s at the 

s a m e l ime , these were f r om l l ie s a m e l oca t i on as the l e c l o l y p e ( U S N M 29020) a n d f r om 

M o r r i s Cu t , off M i a m i , F l o r i d a ( U S N M 29019) a n o t h e r co l l ec t i on t aken b y .1. K. BENEDICT. 

I e x a m i n e d al l the t y p e m a t e r i a l . 

1) i s I r i b u 1 i o n : 

U. S. A . F l o r i d a S a n l a Rosa I s l a n d , Pen saco l a ( l y p e l oca l i t y of l e c l o l y p e U S N M 

104(55(5 a n d s y n t y p e U S N M 29020 selecled by I IOI.TIIITS,' 19(50: 34;' GORDON i 938 : 187) . 

Pens a co l a (BENEDICT, 1903 : 8 9 4 ; I l o j . rmr i s , .19(50: 34 ; I ' S . Y M 4(503 a n d (58(51.4); P a n a m a 



I. E. EKord , The Species ol S a n d (.Yal>s in (lie G e n u s he/Hdo/x i 77 

City ( I K K r,/i). A l l i g a t o r P o i n l , F r a n k l i n Co. ( H o i / r u n s , 19(50: .'54; U S N M !)r»r>!)2). P o m p a n o 

Beach f .VI IE col l . E. I',. Tj.NKIR.VM); P a l m Beach I ' S M I 159502; M C Z 1325/i). Ocean l ieacl i 

n o r t h of F o r i W o r t h I n l e l ( G o m m x , .1938: 187; I IOITUI is. 19(50: ; IJSIXLM (58(510). M o r r i s 

Cu l o ppos i t e M i a m i l!i \i nn i. 1903: 89 ' i : J l o i / n n is. 19(50: 3 / i p a r a l e c l o l ypes selected b y 

II US M l 2!)() 11)). M i a m i (GOKI.OX. 1938: 187: M C / 9 8 2 3 ; P A N S /i7(50). 

A I a J) a i n a : G u l f S t a l e I ' a rk ! I loi.i in is. I!)(i(): 3 4 ; I >.\ .\l 81028 ) . Petit. P.ois Id . 

(I l o l l in IS, I 9(50: 3 4 ; U S M I 95750) . D a u p h i n Id . . .Mob i l e Co.. (T l i 4303) . G u l f S ho r e . 

B a l d w i n Co. I I 4348) . 

M i s s i s s i p p i : S h i p i d . ( I l o i n i r i s . .19(50: 3 4 ; U S M I 92433 and. 90297J . 

L o u i s i a n a : ( Counox , l!).'!8: 187). G r a n d Id . , J e f f e rson Co. (I loi/ruLTS, 19(50: 3 4 : 

U S M I (53254; T U 5538 ; H M N l l 14(53.1). 

T e x a s : P a d r e I d . ( G o n n o x , i l 938 : 187 ; NOI.TUCIS, 19(50: 3 4 ; U S M I 505(58). Gal-

ves ton ( i l o i .T i i ns , 19(50: 34 ; U S A ' M 780(5(5). M n s t a n - Id . ( U o i i m . I S , 19(50: 3 4 ; T J S N M 72183 ) . 

X . E . of Port; B o l i v a r , C h a m b e r Co. (TU 4301) . 

M e x i c o : S. E. of V e r ac ru z , n e a r M o c a m b o (TU 4320) . 

D e s c r i p t i o n : Carapace just w ider l l ian Jong-, na r row ing beh ind 

lateral spines, w iden i ng again to a po int just beh ind middle; of carapace, then 

nar row ing towards truncated posterior end ; emarg i na l i on in posterior edge of 

carapace semicircular. R o s t r um tr iangular w i th end rounded, a n d resembl ing 

that in oil ier species in group (Fig. 2 e); anterior marg i n of carapace some-

times wi lh smoo lh sinusoidal curve in ocular sinus bu t in other specimens, 

ocular sinus d iv ided into two distinct parts, a concave med i a l ha l f and a con-

vex lateral ha l f (Fig. 4 p , q ) ; junc t ion between two ha lves f requent ly a distinct 

angle; short groove r u nn i ng backwards from edges somet imes present. Cara-

pace edge s loping in one smoo lh curve out f r om antcr io latera l lobe to lateral 

spine region, then turn ing poster ior ly rather sudden ly to base of sp ine; lateral 

spines large, pro ject ing outwards and forwards ; an ler ior edge ent irely l ined 

w i th r ound small teeth and very long selae extend ing wel l over eye-plates; 

two distinct antcr io lateral spines present bu t no subrostral sp ine; groove 

a round posterior edge of carapace turn ing fo rward u p o n reaching concavi ty , 

con t inu ing forward , not fo l lowing edge of concavi ty , b e y o n d mos t anter ior 

part of concavi ty , then s topp ing w i thou t meet ing groove on other side (Fig. 2 e); 

in this benedicli resembles deamae, a n d sorodeamae closely. 

First a bdom ina l somite shorter than wide, na r row ing towards an ler ior end 

(Fig. 1. a) ; exposed region no t very wide , a lmost straight, an ler ior edge l i ned 

w i lh spines; second segment w i lh fair ly deep, w ide emarg i na l i on in anter ior 

edge, sides a lmost para l le l ; p leura l expans ions on 1 his segment very wide , w i th 

sl ighl ly concave anler ior edge, anler ior and posterior lateral corners l o rm i ng 

near right-angles; in most species posterior corner much more r o unded ; th i rd 

and fourth segments resembl ing olhers in g roup w i lh an ler ior edge of p leura l 

expansion emarg ina led especially near m i dd l e ; l ifth segment widest at an-

terior end, pleural expansions bend i ng forwards towards their distal ends; 

sixth segment a lmost square w i lh posterior edges Haired. Telson a lmost r o und 

bu t w i th very slight emarg ina l ion on each side near tip. 

Fye-plale (Fig. 3 a) typical of benedieli g roup , a lmost square wi th eye-

spot and cornea just beh ind corner on outside edge, who le dislal edge l ined 

wi lh even ly spaced rounded leelh; long selae ar is ing between these leelh and 
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lining edge ol' dislal half of plate; upper and lower surfaces of plate smooth, 

shiny; selae only along edge of plale, never on plate surface. Anlennules 

.resembling others in genus; lirsl flagellum long and setose, consisting of 80 ar-

ticles. second (lagellum with two or three articles (I in small individuals), reach-

ing lo middle of second or beginning of third article of first llagellum. Anlennal 

scaphocerile almost twice as long as broad, reaching almost one-third, of length 

of fourth segment; (lagellum with eight articles (range 7—10), second lo fifth 

with distinctly broadened dislal ends, last one cylindrical, longer lhan penulti-

mate one. 

Mandible with three leelh at proximal end of cull ing edge, Iwo at dislal 

end separated by a ' V shaped cul (Kig. f>a); palp three segmented. Second, 

maxil l ipcd with very long second segment of exopod, almost half as long as 

first segment. Exopod of third maxi l l ipcd less lhan half as long as inerus, thin 

and round in cross section: carpus of this appendage not extending lo end of 

propodus (Kig. h e). 

Sub-chelale first, third (Kig. ()) and fifth pereopods resembling others in 

genus; OJI second pereopod, cleft in daclylus different in having rounded bot-

tom (Kig. (> e). Daclylus of fourth pereopod with terminal blade; not as long as 

in many oilier species (Kig. 7 a). 

R e m a r k s : Lepidopa benedieli possesses llie characteristics of the 

benedieli group of species. The absence of a subroslral spine and the shape of 

the groove around the posterior edge1 of llie carapace separates il from rich-

mondi, its relative in llie Caribbean, lis nearest relatives are, however, deamae 

and sorodeamae on the Pacific Coast from which il is more difficult lo separate 

(see under deamae). 

The largest, f e m a l e reco rded was 22 m m el. a n d the largest m a l e 4 m m . 1 h a v e o n l y 

seen two m a l e s in t h e co l l ec t i ons e x a m i n e d . Poss i b l y b e c au se t h e y are s m a l l the m a l e s a re 

less c o n s p i c u o u s a n d less f r e q u e n t l y co l lec ted . T h e species h a s b e e n co l l ec ted o n beaches , 

s o m e t i m e s nea r the w a t e r l i ne a t l ow t ide , buL i t h as n e v e r b e e n co l l ec ted i n d eep w a t e r . 

Nothing has been published on the reproduction or other aspects of the 

biology E X C E L ) ! B E N E D I C T ' S (1903) note that the gut contained '"the setae of 

annelids, llie skin of a very small Synapla with some anchor plates slill present, 

and parts of llie llagellae of SOUK; small Crustacea". 

Lepidopa deamae Benedict 

( b ig . :! i , m ; F i g . 2 d ; F i g . 3 e, g, i ; b ig . 4 a ; F i g . 5 j , o ; F i g . G c, i , r ; b ig . 7 i) 

Lepidopa deamae BENEDICT, 1903 , P roe . U. S. A'a l t . M us., 2G (1337 ) : 893 , lig. 5 f ; GOR-

DON, 1938 , B u l l . Ru f f l e s M u s . , S i n g a p o r e , .14: 187, lig. 2 ; IIOLTJIUXS, 1954 a, Zoo l . V e r h a n d . , 

23 : 15, p i . .1, l ig. 1 ; F l o i /m i n s , .1.9541), C o m u n . I n s t . 'Prop. I n v e s t . C i en l . , 3 (4 ) : 1 5 9 — 1 0 0 ; 

B o r r , 1955, Senek , b ioJ . , 3G (142) : 51, p i . 4, l ig . 5 a - b . 

T y p e : T h e h o l o t y p e is i n Llie U S l N M 2G170. I l w a s co l l ec ted f r o m S a l i n a C r u z , 

G u l f of T e h u a n t e p e c , M e x i c o . The re are no p a r a types . 

D i s I r i b u t i o n : 

M e x i c o : S a l i n a C r u z , G u l f of Tehua i i l epec , ( t ype l o c a l i t y , U S N M 2G170) ; A c a p u l c o 

( M C Z 13257 ) ; P i e r e M a r q u e s Beach , South , o f A c a p u l c o ( 1 E E 54) . 
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J'] I S a l v a d o r : P f a y a los B l a nches , Sou t l i of Z a e a l c eo l u e a . La Paz fI loi/rui is, a, 

:1i);Vi: 15 ; HOI.TTIUIS, 1>, 1<)M : 161) ; M e n d c z (Borr . I ! )55: 51) . 

C o s t a R i c a : P i m l a r e n a s ( C o u n o x , l<).')8: I S 7 ; P A N S 47.'5(); LS .XAI col l . A . Al-

fa ro) ; M a l a de U n i o n ( I K K .'>•'> a) . 

P a n a m a : B i o C h a m e , C.ull' of P a n a m a iLS.N.M Ac.'. .No. LV. iSVi: I t . M M F Ki(i'2!)). 

I) e1 s c r i [) I i o n : Carapace longer llian wider, widest at anlerior end. 

narrowing from lateral spines lo poinl about one-quarter front anlerior end. 

then widening lo about mid-point before straight edge's converge towards trun-

cated posterior end; rostrum a steep-sided triangle wilh quite a sharp point : 

concave sides sloping down from rostrum lo back of ocular sinus; dislincl, angle 

frequently present on edge in midd le of sinus, as in benedicli, edge then run-

ning sharply forward and curving outwards in sigmoid curve to anleriolaleral 

spine (Kig. 2 d ) ; groove1 frequenlly present runn ing short distance back from 

angle1 across surface of carapace; in oilier specimens, ibis angle1 and gretove h'ss 

conspicuous eir almost absenl; distinct spine present e>n each anleriolaleral. lobe 

bill, no subrostral spine1; anlerie)r edge lined with short blu.nl leelh; setal pallerti 

on carapace typical of genus wilh a liltle addit ional pa l lern ing behind cenlral 

line; groove1 around edge of carapace fol lowing semicircular posterior con-

cavity round for about half way ; groove then cont inuing forward and almost 

converging, whilst, edge of eoncavily lurns towards mid-line (Kig. 2 el); groove 

never meeting in middle. 

First abdomina l seg.inenl wider than long, narrowing towards truucaled 

anlerior edge1, exposed porliem relatively small, shaped, like a flattened cres-

cenl, anlerior edge lined wilh selae; pleural expansion on second abdomina l 

segment very large1 wi lh slightly concave anterior edge; anterior corner 

rounded, more acute than right-angle; posterior corner rounded; concavity in 

anlerior edge of segment broad, .not very deep; siele's rounded, central part 

slighlly convex (Fig. f i); third, and fourth pleural expansiems convex behind, 

concave in front; as in all species, ll i ird w i lh a groove of selae along anlerior 

edge, fourth along both edges; fifth segment broad at anterior end, narrowing 

noticeably; pleural expansions short and still', curving slightly forward; sixlli 

segment almost square. Telson nearly round. 

Fye-plale in younger animals almost square but. in older animals dislal 

outside corner expanded into distinct bulge1 (Fig. e, g); eye-spot present out-

side edge oneHliirel from dislal end; from eye-spot round lo same; position on 

oilier side of plale, edge lined wilh large1 leelh which are1 particularly large near 

inside; distal e.e>rner; almost en I ire edge; lineal with long se'lae1, upper surface 

smooth, selae-free and shiny; lower surface; with selae1 round the dislal and. 

inner edge;, arranged in distinct rows, and semie around prox ima l ouler corner, 

otherwise, sjnoot.li and. slimy like dorsal surface;. 

Basal segment of an lennule large1. saelelh;-shapeel but without, spine; oil 

distal entl; second segment with dislincl bulge1 to one1 side1, proximal end bulge; 

more1 acute than a right-angle1; third segment very narrow, widening sharply, 

sides parallel for dislal two-thirds of its length; l lagel lum longer than carapace 

but not as Jong as in other species; second flagellum of an lennule with 2 to 
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,'5 articles, reaching as far forward as fourth (range .'>—5) article of first 1 lagel-

lum. An tenna with wide flattened hasal segment and long scaphoceri le, ex-

lend ing forward almost, as far as m idd le of fourth segment ; ( lagel lum wi th 

eight articles. Iirsl. very short, next four expanded at their distal end and over-

lapp ing segment in front, last two cyl indr ica l , a hou l equal in length but eighth 

considerably th inner . 

Mand i b l e on large specimen examined had cu l l i ng surface worn Mat a n d 

looked as if it might soon have wo rn through in midd le . Fxopod of first maxi l-

l ipcd with two broad segments, second being a lmost as long as first. F x o p o d 

of second max i l l i pcd very long, consisting of two segments, second being long 

and thin. Third max i l l i pcd with expanded carpus extend ing over propodus to 

junct ion with dac ly lus bu t not over l app ing junct ion itself; exopod short, as in 

nujops (big. 4 a) and round in cross section. 

First pereopod with par t of p ropodus nearest dac ly lus na r row ing towards 

dislal end whereas in other species it is usua l ly b r oad (see mijops Fig. 6 a a n d 

jianamaensis Fig. 6 b). Second pereopod w i l h anter ior end of carpus extended 

to f o rm distinct po in t a lmost reaching to end of p r opodus ; dac ly lus (Fig. 6 c) 

w i th deep cleft in inside edge formed b y bulge near p rox ima l end ; six sma l l 

groups of setae l ine cutt ing edge in large spec imen i l lustrated (MCZ 13257, 

cl. 2/i m m ) . Dac ly lus of th ird pereopod with long na r row process near p rox ima l 

end. (Fig. 6 r) resembl ing that i n mexieana (Fig. 6 m ) ; carpus of pereopod 

greal ly expanded , dorsal surface of dis la l ha l f covered wi th a ma t of selae. 

Foil r ib pereopod w i th n o r m a l horn-shaped dac ly lus a nd p ropodus w i t h outside 

edge expanded cons iderably lo form plate-like segment m u c h wider than long 

(Fig. 7 i). 

R e in a r k s : Lep i dopa deamae is closely related to benedieli a n d is dif-

ficult to separate f rom the latter except using the difference i n the eve-plates. 

Bo th species are closely related lo sorodeamae which differs f r om deamae i n 

not h a v i n g the rows of selae; on the back of the eye-plate, f o u n d i n deamae, a n d 

differs even less f r om benedieli on ly being separable b y the n u m b e r of teeth 

l in ing the dislal edge of the eye-plate. 

S o m e of l l ie f ema l e s i n deamae a re l l ie largest k n o w n fo r l l ie g e n u s a n d o n e r e a d i e s 

34 n u n cl. JNo m a l e s a re k n o w n . A l l s p e c i m e n s h a v e been co l l ec ted f r o m the i n t e r t i d a l 

r eg i on o n t rop i ca l s a n d y beaches a n d n o t h i n g is k n o w n a b o u t t h e b i o l o g y of l l ie species. 

Lepidopa sorodeamae sp. n o v. 

(F ig . 3 f, h ; F i g . 5 p ) 

T y p e : H o l o t y p e $ 20 m m el. 22 m m ew. a t t h e l a te ra l sp i nes U S N M 106450 . 

Co l lec ted f r o m M a n e o r a , P e r u in t h e i n t e r t i d a l r e g i o n BV W . U. KI.AWE o n the 21st J u n e 

1960. 

D i s I r i b u t i o n : 

K e u a d o r : S a l a n g a I d . ( U S N M 08(508). 

P e r u : M a n e o r a ( U S N M 106450 ) . 
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I) c s c r i |) I, i o n : This now species is sufficiently similar lo deamae that 

for some l ime I believed il lo be jusl a var ian l . Here I will list just the differ-

ences that I have been able lo find between llie Iwo, in all oilier eharaclers it fits 

llie description jus l given for ils more common sisler species. 

Last article of anlennal f lagellum longer lhan sevcnlh article in sorodea-

mae but llie Iwo arlicles about equal, in length in deamae. Eye-plate more 

rounded ll ian in sorodeamae, especially llie inner edge; outer edge with rela-

tively few leelh (about 10), well spaced aparl , not almost touching; entire distal 

edge of p la le l ined .by dense row of selae; dorsal surface of plate smooth, 

lacking selae; except aleing outer half of p rox ima l edge1; ventra l surface; lacking 

se'lae except for a few scattered se'lae in fine just abeive; eye-spot (Eig. I) h), this 

last, character clearly separating deamae (big. .'J i) f rom sorodeamae be'cause in 

deamae, ventral surfac.e; of eye;-plale possesses Jong rows of setae l ining edge 

of plale. Even in largest specimens, no expansion of distal lateral corner of 

eye-plale occurs as it does in daemae; in this, the species resembles benedicti 

as i l elid in Jack of renvs of setae' l ining venlral siele of distal edge of plale. Jus t 

as in deamae and benedicli ibis new species is variable; in the ocular sinus; 

sonielimes if possesses a small notch which runs hack onto the carapae;e and 

sometimes nol . 

The; species is n amed from the latin worel socor lor sisler and refers to the 

relationship between il and deamae allhemgh, it should be noteel, that it is 

preibably more' e'h)sely related to benedicli. 

Lepidopa mearnsi Benedict 

(Ki- :l f; Ki- 2 I> ; Ki- 3 e ; Ki- 4 y ; I i-. T> l>) 

Lepidopa mearnsi BENEDICT, 1903, Proc. V. S. A'a l l . M u s . , 2(5 (1 .337): 895 , fig. 7. 

T y p e : l l i e h o l o t y p e is in the t ' S A ' M ( 2 ( i l 7 l ) a n d is in p oo r c o n d i t i o n . T h e t y p e 

l o c a l i t y is o n l y k n o w n as "west coast of Cen t ra l A m e r i c a " . 

D i s I r i b ti I i e> it : 

The t y p e l oca l i t y is W e s t Coast of Cen t r a l A m e r i c a . 

M e x i c o : P i e r e M a r q u e s Beach , S o u t h of A c a p u l c o (.IKK 100); i\orse Beach , 5 m i l e s 

n o r t h west of P u e r t o Benasco , S o n o r a (Col l . o f C. A . W e s t e r v e l l ) . 

A i c a r a (| u a : M a s a c h a p a , M a n a q u a I ) ep l . (TIJ 4(557). 

C o s t a B i c a : M a l a de K imo i i ( I K K 33) . 

1) e s c r i p I i o n : Carapace e>f mearnsi ve;ry similar lo that of richmondi, 

slighlly wider lhan Jong, with waist about eine-third back, then a wide part one-

third f rom posterior end; rostrum (big. 2 b) breiaelly tr iangular wi th rounded 

lip, slighlly concave sides curving arounel lo ouler edge of eicular sinus; con-

vex region present between sinus and anU'riolaleral lobes but not very pro-

nounced; edge runn ing out fremi anU 'riolaleral lobe lei lale;ral spine with slight 

concavity, then turning suddenly to meel lite' spine; lateral spines not large 

or protruding, not projecting beyemel anle'rior edge of carapace; both anlerio-

laleral lobe spine and subrostral spine prt;senl; groove' arenind posterior edge 

Zool. An/. 186 6 
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of carapace following edge of posterior concavity but never actual ly meet ing 

in midd le (big. 2 b); in this character the species resembles haigae but no other 

member of llie genus; posterior concavity deeper and narrower lhan semicir-

cular shape. 

First abdomina l somite (Fig. I f) just a little shorter lhan wide, will i very 

small crescent-shaped row of setae mark ing exposed region; second segment 

with narrow deep cmarginal ion in anterior edge with almost parallel sides; 

pleural expansions straight across anterior edge, very broad and with anterior 

corner a rounded right-angle but posterior corner a wider curve; third and 

fourth pleural expansions lypical of genus with their anterior edges emargiu-

aled; lil'lli segment widest at anterior edge, narrowing to about half the width , 

pleural expansions quite long and narrow, reaching more than three-quarters 

of way lo end of fourth expansions; sixth segment shorter than wide, with 

flaired anterior and posterior ends. Telson wider than long, almost round but 

sides nearest lip slightly flattened just before rounded end. 

Fye-plale (Fig. 3 e) squarish, proximal outer corner cul l ing in rather 

sharply and inner edge forming continuous curve; a long that side; corners 

rounded; eye-spot and cornea situated about one-lhird f rom dislal end on 

outside edge of plale; oulside edge l ined with evenly spaced rounded leelh; 

these teeth generally not as large as in other members of benedieli group; 

edges of dislal half of plate with selae about half as long as plale; both sides 

of plate' smoolli anel. shiny, lacking selae; e'xe'epl lounel e;elges. 

Seeonel llagvlluni e>f anl(;nnule; with one' lo three arlie;le;s cxleMiding as lar 

as be'ginning of sexonel or third article of Iirsl [lagellum. An lenna l se'aphoe'crile 

Iwie-e' as long as broael, e'xle'iieling one-lhird e>f way aleing lourlh se;gmen.l; filth 

segment Iwice; as le>ng as bretael. terminating in llage'llum of e'ighf arlie.le;s; se;-

cemel. lo sixth arlicle;s with e'xpaneh'el elislal e'nels; last Iwo e'\ linelrical, almost 

eepial in length. 

Manelibh' (Fig. 5 b) with ihree-segmenleMl pa lp ; elislal euiel of se'gineml 

with long Mat e;dge; running from palj) down to cul l ing eelge; this eelge more 

eurve'el in most speu'ie's; cul l ing e;dge; fairly long with Iwei leelh at eme' end, anel 

one al the olher (pioximal) end, p iox ima l leieith hav ing a row of three; large 

rounel le;e;lh be'hinel if. Secemd niaxillipeel willi seeonel segment of exeipoel about 

one;-thirel as long as Iirsl, se'gmevnl. Carpus of maxillipeel (Fig. \ g) e;xtenel.eel just 

lo eaiel of propoelus, e;xe)|>e)d half llie; leaigth e)f merus. 

Pere;e>pods ve;ry similar le> lliose1 of rielunondi e;xcepl. p i ox ima l proevss on 

se(;emel elae'lylus more; rouneleel in mearnsi. F i l th pereeipod in some; specinu;ns 

with opeai genital pore at same' lime; as partially eleve'lopeel pore em lliirel 

pere'opoel. This seems to be' gooel e;vielene,e; that the male's change lo lemah's al 

some' stage1 in ele'velopine'iil. In the' e-ase1 mcnlioncel the' an ima l carrieel small 

pleopoels whe;re;as larger specimeMis that only have; a levinale1 opeaiing have' lemg 

we'll ele've'lope-el ph'opoels. 

Il e> in a i k s : The; holeilype' has the' cmargina l ion in llie; anle'rior eelge of 

the' see'onel abelominal seimile' with elee;peM' siele's anel the; eulge's parallel com-

pare'el lo ollu'r specimens lhat I have' e;xainine;el, whe're llie eone'avily is not so 



i . K . KITord, T h e Species of S a n d Crabs in l l ie G e n u s Lepidopa 8 3 

deep and the sides slope inwards. Also llie holotype has the ocular sinus di-

vided into Iwo equal halves by a rounded projection. Other specimens differ 

in this character also in that llie more lateral half is less concave and the edges 

curve more gently forward and outward towards the lateral lobes. At; the 

present l ime, 1 have assumed that these differences between the holotype and 

oilier specimens are due lo within-species variation. 

iXothing is known about the biology of the species which has been col-

lected on sand beaches along the Pacific coast of ("(Mitral America. 

Lepidopa richmondi Benedict 

(F ig . I e: F i g . 2 a ; F ig . 3 d ; F ig . 4 k ; Kig. (J |, „ ; K ig . 7 I) 

Lepidopa richmondi BI:XKI>I<;T, .1903, I ' roc. V. S. A'a l l . M u s . , 2(5 (1X11): 895 , lig. 8 ; 

Go iu .ox , .1938, B u l l . Ba f f l e s M u s . , S i n g a p o r e , 14: 188, lig. 2 d ; I IOI.TUUIS, 19(50, I 'roc. K . 

A e d e r l a n d A k a d . W e i . , Ser. C, (54 (.1): 31. tin. / , : |)A COSTA. .19(52, C e n l r o K s l u d . Zoo l . . 14: 

9 - 1 0 . 

Lcpitlopa [ernandesi M i \m\ 1945. A r q . M e s e u P a r a n a e n a e , 4 : 120, p i . 1.3 (syn . 

I l o u u r i s . 19(51). 

Lepidopa sculellala Sn.virsox. 1859, A n n . Lye . A a l u r . I l i s l . N e w Y o r k , 7 : 79 (syn . 

SI 11 \I 111 I9.'55). 

T y p e : l l o l o l y p e of Lepidopa richmondi (cl. 8 n u n ) U S A M 29018 is f rom C r e y l o w n , 

A ica ragua . 

1) i s t r i b u I i o n : 

A i c a r a g u a : G r e y l o w n ( t ype l o c a l i t y ; I IOMULIS , J9(i(): .'il, U S A M 29018) . 

H a i t i : l i e de Ya che (Go iu .ox , 1 938 ; I l o i . n i n s , 19(50: 3 1 ; U S A M . (55 8 7 9) . 

B r a z i l : C a i o b a , F s t a d o d o P a r a n a a n d l l h a n h a e n , K s f a d o d o Sao P a u l o M i \m 

1945: 124). .11 io de J a n e i r o ( C U M col l . MI:IXIIAUI>T). B i o P a r a h y b a , F s t a d o d o B i o de Ja-

ne i ro ( M C Z 13229). I p a n e m a , F s l a d o d o B i o de J a n e i r o I >.\M 5(5(598). P r a i a G r a n d e , 

F s l a d o <Ie Sao F r a n c i s c o ( H o i / r u n s , 19(50: 31) . Y i l o r i a , F s l a d o de Sao a l e P a r a n a s (l).v COSTA: 

.1.9(52). 

P U E R t o R i c o : (HOI.TIU IS, J9(50: 3.1 ; I S A M Aec . A o . .1348(5!)). 

J a in a i c a : G reen B a y , S i . Ca the r i ne ' s , K i n g s t o n ( I K K 74) . 

P> a r I) a d o s : B c l l i p l a i n e ( I F F 91) , ( M o r g a n Lew is Beach I F F 201) . 

C o l u m b i a : Be a ch at Boca G r a n d e , Ca r l e gcna , Dep t . B o l i v a r (TU 4928 ) . 

S t . K u s l a l i u s : O t s n j i Baa i , off Z c e l a n d i a B a a i (MM M l J 4(53(5 a n d 14(534). 

V e n e z u e l a : B o r d o n e s Beach , nea r C u m a n a , S l a l e of Suc r e ( U S A M Ace . 

A o . 27 1794]. 

T r i il i d a d : K a s l of S an s Sou c i ( I F F 200) . 

S 1. L u c i a : A n s e de Sab les (I KK 202) . 

G o u n o x (1938 : J88 ) q u o t e d i n f o r m a t i o n p r o v i d e d by l)r . SCII.VIITT lo the effect t h a t 

richmondi o ccu r red i n co l l ec t i ons t aken f rom Pensaeo l a , F l o r i d a . In e x a m i n i n g the m a t e r i a l 

in the U S A M J c o u l d l i nd no m a t e r i a l t h a i w o u l d s u p p o r t th is record a n d it m u s t lie as-

s u m e d t h a t it was a m i s t a k e un less ma t e r i a l t u rns u p f rom l l i is s a m e area in 1.1 it* f u t u r e . 

I loi i in i> (19(50 : 33) sta les that. MEXDCS (.1945) r e co r ded jernandexi f r om bo th M a l i n h o s 

a n d G i i a r a l u b a i n B r a z i l b u t J can l ind no e v i d e n c e of these l o c a l i t y records in Mi :xm;s 

p a p e r a n d , a l t h o u g h the species does p r o b a b l y o c cu r i n those areas a t the m o m e n t , the 

l oca l i t y records are n o t v a l i d lor the species. 

I) e s c r i p t i o n : Carapace wider lhan long; lateral spine region con-

siderably wider than rest of carapace and from there edges curving in qu i lc 

(5* 
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sharp ly lo waist about one-lhird of w a y back; another w ide area present abou t 

one-lhird from posterior end f r om where straight sides converge towards 

Iruncaled posterior end ; posterior concavi ty shaped mo re like ha l f an ell ipse 

lhan a semicircle; rostrum (big. 2 a) t r iangular w i t h r ounded tip, ve ry gent ly 

concave side's; ocular sinus smoo th ly rounded , curv ing gent ly in to r ounded 

convex area of abou t same size and shape as sinus itself, separat ing sinus f rom 

anler iola leral lobe; f rom anler io la lera l lobe edge r u nn i n g a lmost directly out 

and back to lateral sp ine; spines themselves not very conspicuous, not, pro-

ject ing forward level wi th anterior edge; sharp ly po in ted an ler io la lera l spines 

and subroslral spine present, groove a round posterior edge of carapace contin-

uous all r o u nd •posterior concavi ty a n d l ined with inconsp icuous setae where 

il, rounds m idd l e of concav i ty ; in both these characters llie species differs f rom 

all other k nown member s of the genus; seta) pattern on carapace a little mo re 

elaborate lhan basic Lepidopa pa t tern as there are a lew areas of setae a nd 

grooves behind central line. 

First a bdom ina l somite (Fig. 1 e) as long as broad , na r row ing towards 

anterior edge; exposed region just a short, curved l ine of setae; second ab-

dom ina l somite wi l l i large rectangular wing-like; p leura l expans ion , both an-

lerie)r a nd pe)slerie)r earners .being very s imi lar anel renuieled right-angles; 

anter ior edge of expans ion straight, sleiping just sl ightly lorwards ; cmargina-

l ion in anlerieir e'elge of segment deep, e>ve;r ha l f as deep as segment itself at 

that po in t , w i th parallel! sides; third a n d fourth segments with def ini te emar-

ginat ions in anterior edges of their p leura l expans ions , a n d wi th the usual rows 

of setae found in llie genus; fifth segment a lmost twice as wide at anle'rior enel 

as at posterior end, p leura l expans ions I l i in, na r row , curv ing first backwards , 

then feirwarels; sixth segment just a l itt le shorter than wide . Telson pear-

shaped, a little longer l h an wide. 

Fye'-plale; (Fig. 3 el) of riclunondi a lmost sepiare w i th loimeleel corners, 

eye'-spol anel e'ornea one-lhird of w a y f rom distal enel on outside edge; distal 

e'elge anel corners line'el wi th even ly spae'eel leelh anel long selae that a lmost 

eepial length of p la le : both upper anel lower surfaces smooth anel sh iny , lacking 

selae except a r o und edges. Third segment of an tenn ide w ider t h an in m a n y 

species (about 2.5 t imes as l ong as w ide ) ; first f lagellui i i ve ry long a n d f lexible; 

se'e'onel reaching emly lei enel of see'emel article of first l lage'l lum anel niaele u p of 

3 articles (range 1—3) . An t e nn a ! seaphe>ceril.e twice as l ong as b road ; f ifth seg-

men t lemg anel thin, more than twice as long as w ide ; f l age l lum wi th eight ar-

lie'le's (range 8—11 ) , seeemd Lo fifth h a v i n g definite expanded elislal ends, last 

artiele e^ylinelrical, abemt as long as penult imate; article1. 

Manelible; w i th lliree-segmenle'd pa lp and long sharp cutt ing eelge, thre;c 

tee;lh in a row at p rox ima l end, lwe> b lunt ones back f rom eelge1, a sharp one 

right, on e'elge>, anel two sharp leelh on e'elge; al, dislal end. Seu-onel max i l l i p cd 

with e'xopoel of two se'giiH'nls, se'eond ralhe;r sheirt anel th in , emly abou t one 

epiarle'r the' le'iiglh of first se'gme'iit. Carpal expans ion of ill ire I max i l l i p cd 

(big. \ k) just ivae'liing le> enel of propexlus; exopod. thin anel loiinel in cross 

se'e'liem, reaching about h a l f w a y a long nie'rus. 
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Subchelale lirsl pereopod and I'ourlh pereopod resembling olliers in genus 

(Kig. () and 7). Daclylus of second pereopod wilh dislincl. ralher wide; nolch on 

one side (Fig. 61). Dacly lus of lliird pereopod wilh ralher wide based process, 

differing from others especially in venusla group in this respect (Kig. () u). Fifth 

pereopod chelate, possessing clear genital pore in some specimens that also 

carry a female genilal pore on third pereopod. This occurs even in ralher small 

.individuals which one might imagine lo be males and suggests that pro landry 

occurs (e. g. 9 and Cf pores open in a specimen wi lh cl. 5 nun, I F F 7 /i). 

R e m a r k s : Lepidopa richmondi is clearly separable from all other 

species in the genus because i l possesses a groove running right around the 

posterior edge of llie carapace and this groove is lined wilh setae in the centre. 

The emarginal ion in llie anlerior edge of llie second abdomina l segment is 

ralher distinct in being so deep and having parallel sides al though in a few 

animals llie sides slope inwards. 

The largest female recorded has a cl. of 15 m m . All specimens have been 

collected in the immediate beach area and I here are no records from deeper 

water. In Kingston Harbour , Jama ica the species occurs in 30 cm or so of water 

just below the narrow zone which is crowded wi lh ihc small sand crab, Emerila 

portoricensis. It seems very probable lhat i l is feeding on the Emerita either 

when they leave the narrow (two meter wide) wash zone or Lepidopa m a y 

actually move up inlo ibis zone lo feed. This feeding is probab ly at n ight as 

1 have not seen Lepidopa active dur ing the day l ime on the beaches when ; I 

know the genus occurs. 

O n e f e m a l e co l lec ted o n l l ie 8 i l l J u l y a t Boc a G r a n d e n e a r Ca r l e g cn a was c a r r y i n g 

a s p e r m r i b b o n a t t a ched n e a r to l l ie f e m a l e g e n i l a l pore . O i l i e r t h a n i b i s i n f o r m a t i o n no t h-

i n g is k n o w n a b o u t t he b r e e d i n g or b i o l o g y of l l i is species. 

Lepidopa. haigae sp. nov. 

(F ig . i d , I ; Kig. 2 c ; F ig . 3 b ; F i g . 4 j , i ; Kig. 5 m ; Kig. (i j , s; F ig . 7 I.) 

T y p e : H o l o t y p e 12 m m cl. \IIF 392-Y 

The species is n a m e d a f ter D r . JANET 1 IAK;. 

D i s 1 r i b it I i o n : 

T h e s ing le s p e c i m e n was t a k en f r o m C h a e a h u a B a y , M e x i c o o i l t he 29 t l i M a r c h , 1939 

b y Ye le ro 111 (sla. 9 2 7 - 3 9 ) . 

1) e s c r i p I i o n : Carapace considerably wider at anterior end lhan 

elsewhere, longer lhan broad; beh ind lateral spines, carapace curving sharply 

inwards lo waist, llieu oulwards again to about one-third from posterior end, 

I hen narrowing lo Iruncaled posterior end; posterior concavity deep, more 

triangular than semicircular; groove around posterior edge paral lel ing edge 

of concavity, almost meeting in centre (Fig. 2 c). Roslruni triangular with sides 

sli ghlly concave, tip a blunt po in l ; no clearly defined anleriolaleral lobes 

present (Kig. 2 c); f rom outer edge of ocular sinus, anterior edge of carapace 

running straight sideways and slighlly forwards lo what wou ld norma l ly be 
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outside edge of anleriolaleral lobes; from litis position edge running wil l i gentle 

curve back lo lateral spines; subroslral and anleriolaleral spines absent; lateral 

spines are not well developed, entire; anterior edge lined with shorl b lunt leelh 

and long selae, extending almost right over eye-plales; carapace almost bare; 

of more than basic selal pattern which is in rather shallow grooves lined with 

inconspicuous selae; some selal pattern behind central line. 

hirst abdomina l somite; lemgeM' than broad, narrenver at anterior enel 

(big. I el); exposee! peirliem a w r y small a iva of se'lae; but ne) e'.rese;enl-shape;el 

ivgion pivse'nl; pleural ex|)ansions of sen'onel segnie'nl, ve;ry large; with slightly 

eoiu'ave; anlerie>r eelge', beitli anterior anel pe)sterie)r eorne'i's forming re)unele;d. 

right-angle's; coji(;avil.y in niielelle of anterior e'elge ve;rv narrow anel ele;e;p, sides 

almost, parallel (big. 1 el); third le> filth ple'ural e-xpansiems narrower, anterior 

eelges e;e)nc.ave; twe> lows of selae l ining ante'rior e'elge of* thirel anel lour lh ex-

pansions. one' l ining |)osle'rie)r eelge' of fourth e;xpansie>n; fifth abdomina l seg-

ine'nt almost twice as wide at anle'rior e'nel as at poslerie>r end; sixth segment 

almost sepiare; wil l i slight narrowing al posle'rior enel. Telson nearly round. 

Fye;-plale; (big. ',) b) almost, sepiare, slightly broaeler lhan long, with elis-

line'l eorne;a anel e;ye-spol (pignuMil) m'ar elislal emel on outsiele; eelge; elislal 

enlge; anel asse)ciale;el corners lineel with a row of elislineT re;gular le'elli between 

which arise; long selae eiver half b'tiglh of* plale' ilself; upper surface of plale 

snioetlh anel shiny; letwe'r surface4 with emly eme; small c.lump of setae on piox-

i ma I e'nel ne'ar euitsieh' e;elge of" plale;. 

Anlennule' willi large; saelelle-shape'el basal segment; thirel se;gmenl com-

pressed al elislal enel, narrowing sharply lo lliiii proximal enel; first flagelhmi 

broken but will i mem; lhan 52 article's; sen'onel l lagel lum wil l i on ly one;, thin, 

arlie'le' ivaching as far as base of* lliirel article; of first flagelluin. Anle'imae with 

sharp s[)ine' em e'orner e>f lale'rally e'emipivsse'el first segment; ffagellum with 

eight artic.les, last two being cylinelrie'.al, seeumel lo fifth wieh'r at elislal enel; last 

arlie'le hmger than seventh. iManelible with three-segniented pa lp will i long, 

unelivieleel e'ulling edge' as I'emnd in disiinela (big. 5 e'). Seeonel maxillipeel wil l i 

Iwo-segmenleel exopod, second se'gme'iil, \'ery lemg anel thin. Third maxillipeel 

with carpus expanded over propenlus as far as enel of segment but, not eiver-

lapping june'lion wil l i daclylus; elaeTylus short, less lhan half as lemg as pro-

podus; evxeipeul single, lemg anel thin; whole of maxillipeel covered willi fine 

lemg selae. 

Subchelale first pereopod similar to othe>rs in genus. Seeonel pereopod 

(big. 6 j) with e-arpus expanded as in third pereopod but not covered with selal 

mat as in the latter ease. Dacly lus of thirel pereopod possessing large, curved 

triangular shapeel process near base (big. 6 s). Fourth anel fifth pereopods not 

unusual , ple'opoels long, thin, exleneleel lorwarel bedow pereopods. 

R e m a r k s : Lepidopa haigae is the most distinctive member of the 

geMius and llie; emly one thai lacks the; anle'i'ieilateral lobe's anel llieir two ter-

minal spine's which usually f lank llie oe-ular sinuses. The species edosedy resem-

bles other mevmbers of the benedieli group in llie shape of llie eye-plate, which 

is slightly broaeler and shorter than in the1 either species in the group. The selae 
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l ining llie dislal edge of llie plale are proport ional ly longer, over half ihe length 

of llie plale, lhan in oilier species in llie group. The groove around llie poste-

rior edge of llie carapace is almost idenlieal lo that found in mearnsi; il paral-

lels (lie edge of (lie posterior concavity right around except for a short inter-

ruption in llie middle. The shape of the groove suggests thai haigae is more 

closely related to the meanisi-richmoudi pair, hut in lacking a subrostral spine 

if resembles llie beiiedicli-deamae pair. The dislincl difference between this 

species and the others in the group suggests I ha t the separation of hai.gae might 

have occurred earlier llian llie separation of the Irans-American pairs. 

The b o l o l y p e was d r e d g e d in 20 to 30 JII of wa te r . .No th i ng is k n o w n a b o u t the bi-

o logy of the species. 

Lepidopa vemisla Slinipson 

(big. 3 p; big. 4 1, I; Kig. 5 e. k: Kig. (i li. p; Kig. 7 b) 

Lcpido/xi vcnusla STI.\II\SOX, 1800, A n n . Lye. .Natnr. I l ist . N e w Y o r k , 7 : 7!); (The n a m e 

was first used by Sn.ui'so.x, IS,58. Proc. A c a d . .Natnr. Sci . P h i l a d e l p h i a : 230 bu t is i n v a l i d in 

the o r i g i n a l p u b l i c a t i o n as there was no d e s c r i p t i o n ) ; Al iens . 1877, ,1. K in i i . Soc. L o n d o n , 

Zoo l . , 14: 332 ; O imtAX.v , 1890, Zoo l . J a h r b . Ab t . , Sys t . , !) (2 ) : 22(I; MI;XHI>K:T. 1903, Proc. 

U . S . .Natl. At us.. 26 (1337 ) : 892 , lig. 2 ; SCIIMTII-. 19:55, Sci . Su r . Po r to P.ico a n d V i r g i n Ids . , 

N e w Y o r k A c a d . Sci . . 15 (2 ) : 210, (ig. 70 ; Co i i n ox . 1938, Hu l l . Mad l es .Mus., S i n g a p o r e , 14: 

188, fig. f a a n d 2 b ; AIAKCAKIDA a n d GOMKS, 1905. R e v . B ras i l Miol. 25 (1 ) : 9 7 - 103, fig. 1 - 9 . 

T y p e : iNo t y pe ma t e r i a l r e m a i n s f rom S i I.M rsox's o r i g i n a l m a t e r i a l , p r e s u m a b l y it 

was lost w i t h t he o i l i e r m a t e r i a l in l l ie Ch i c ago lire. I lie absence of a ( v p e s p e c i m e n for 

th is species is p a r t i c u l a r l y u n f o r t u n a t e for Iwo reasons. In the first p l a ce the species has 

been c o n f u s e d w i t h wcbslcri a n d is in f a d c lose ly re la ted to th is o t h e r C a r i b b e a n species, 

b u t m o r e i m p o r t a n t the species w a s selected b y I loi i u i is (19(52: 127) as the t y p e species 

for t he genus . F o r b o t h these reasons I t h i n k that it is necessary to select a n c o l v p e . The 

o n l y co l l ec t i on w h i c h c o n t a i n s m a t e r i a l f r om the o r i g i n a l t y p e l oca l i t y , St . T h o m a s , West, 

I n d i e s , is the o n e in the ZAI.lv co l lec ted HUSK a n d as th is co l l e c t i on I its the o r i g i n a l descr ip-

t ion of vcuusla, c omes f r om the s a m e l oca l i t y , a n d as no o t h e r species lias ever been re-

corded f rom t ha t p a r t i c u l a r i s l a nd , I select ib i s f ema l e as the n e o t y p e of he/ndo/m vcnusla. 

D i s t r i b u t i o n : 

S l. T h o r n a s , V i r g i n Ids . , (Type l o c a l i t y : ZAJ K col l . MUSK). 

S I. L u c i a : (IIOLTU UIS, 19(50: 31 ; MAUN 11 1890 . 10 . 7 . 1 52-5 ) . 

T r i n i d a d : MM M l 1950.12.28.(5). 

C o l u m b i a : S a v a n i l l a (MEXEDICT, 1903 : 8 9 2 ; US.NAI 757.'!). 

J S r a z i l : P r a i a D o m i n g o D o m i n g u e s , Sao P a u l o ; J Ilia d o Pa i , B a i a de C u a n a b a r a . 

H o i / r u n s (19(50: 31) suggested that G o u n o x ' s Lc/iidopa sp. f r om S I . L u c i a , Peru (1938 : 

188, fig. I a) was a c t u a l l y L. vcnusla f r o m Si . L uc i a . Wes t I n d i e s . A l y o w n e x a m i n a t i o n of 

this m a t e r i a l I ! I N 11 1890.10.7.152—(5) c o n f i r m s i l o i . r u r i s " d e t e r m i n a t i o n a n d lo s u p p o r t 

the view" t h a i th is m a t e r i a l is no t f r o m B e r n is the fact that the o r i g i n a l label has had the 

w o r d "1 'cru " a d d e d i n p enc i l . It is p e r s u m a b l v th is p e n c i l l e d a d d i t i o n wh i ch is incorrect a n d 

the label s h o u l d r e ad '"St. L u c i a " m e a n i n g the i s l and in the W e s t I nd i e s . A second p r o b l e m 

of d i s t r i b u t i o n is the record o f vcnusla f r om T a m p a B a y , F l o r i d a (SCUMITT, 1935: 2 1 0 ; 

l l o n u i is. 1960 : 31) . T h e co l l ec t i on USN 'AI 49117 is f r om T a m p a May F l o r i d a a n d o r i g i n a l l y 

was d e t e r m i n e d as vcnusla b y Al iss B.VIJIISL.N, b u t a c t u a l l y c o n t a i n s s p e c i m e n s of wcbslcri. 
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I) e s c R i p I i o JI : Carapace wider lhan long, narrowing slightly behind 

lateral spines, with waist about one-lhird from anterior edge, widening again 

lo just h a l f w a y from front before; narrowing to Iruncalcd poslerior edge; poste-

rior concavity semicircular; groove around posterior edge slopping just before 

reaching concavity; rostrum triangular, qui le pointed; ocular sinus shal lowly 

concave, running smoothly on lo a gently convex region between sinus and 

anleriolaleral lobe; from lobe, edge running only sliglilly backwards, then 

straight out towards lateral spine, there turning back to meet the; rather small 

lateral spine; most of anterior edge, except rostrum, l ined wi th very small 

rounded leelh; edge lined with long selae; selal pattern on carapace is just the 

m i n i m u m Lepidopa patterning as in others of venusta group (e. g. esposa 

Fig. 1 o); no patterning occurs behind central line; selae all over carapace short 

and inconspicuous. 

First abdomina l segment shorter than long, narrowing towards anterior 

edge; exposed area gently crescent-shaped, anterior edge; lineel with setae; 

second abdomina l segment wi th large pleural expansion differing f rom most 

species because the slightly concave anterior edge slopes both sideways anel 

backwards (Fig. h l); cmargina l ion in anterior edge wiele anel shal low; ante-

rior lateral corners of pleural expansion almost right-angles, poslerior corners 

forming broad, curve; third and fourth segments with pleural expansions typ-

ical of others in genus (Fig. 4 l); fifth pleural expansion thin, curved fen-ward 

at enel; fifth segment widest at anterior edge, narrowing to near ly ha l f the 

width at posterior eelge; sixth segment almost square wi th slight widen ing 

along poslerior enel. Telson about 1.25 as long as wide and pear-shaped with 

b lunt ly rounded end. 

Eye-plate (Fig. 3 p) longer than wide, almost elliptical; distal enel wi th 

slight, notch, suggesting a corneal site; dorsal surface of p la le smooth and shiny, 

lacking selae except for a few in a row in prox ima l corner of outer edge; most 

of edge fringed with long selae attached to lower surface of plate; ventral sur-

face of plate with considerable selal covering. 

Antennule fairly typical of genus, third segment quite long and narrow, 

the almost paral lel sides tending to converge slightly towards distal end from 

about one-third from prox ima l end; first antennule l lagel lum long, flexible, 

with 105 to 110 articles; second with two articles extending to end of second 

article on first l lagellum. Antenna ! seapbocerile shorl, just over lapping base of 

fourth segment by about half its own length; anlemnal l lagel lum with 7 or 

8 arlieles, all exce;pt very small first anel long cylindrical terminal one; being 

wider at elislal end; terminal article much longer than penul t imate one. 

Mand ib le with three-segmented pa lp , and like others in veiuisla gremp, 

ma in cul l ing edge divideel by looth into short elislal enel anel long prox ima l 

section (Fig. 5 e). Exopod of second niaxillipeel with two segments, second one 

very long (Fig. 5 k). Third maxillipeel with expansion of carpus relatively 

shorl, neit extending all the way eiver propoelus; daclylus also short, only just 

longer than width of elislal end of propodus; exopoel about half as long as 

merus; whole of maxi l l ipcd very selose. 
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First pereopod subchelale, typical of genus; fifth chelate. Dacly lus of 

second pereopod with cleft between bulge and dislal end forming a " V " shape 

notch (Fig. 6 h). Long process near proximal end of daclylus of third pereopod 

like that in mexicana (Fig. 6 m) , narrowing all a long its length and in this 

differing from chilensis; carpus greatly expanded, setose. Dacly lus of fourth 

pereopod narrower, longer, more pointed lhan in most other species (Fig. 7 b). 

N o t h i n g is k n o w n a b o u t t h e b i o l o g y of th is species. I t has been co l lec ted r a t he r in-

f r e q u e n t l y , p o s s i b l y because i l J ives i n r a t h e r deepe r wa t e r l l i a n mos t species, as M.\u-

CAIUD.V a n d GOMES (1965) record l l ie species f r om 20 lo 30 111 off the coas l of B r a z i l . 

Lepidopa mexicana sp. nov. 

(Kig. 2 k ; Kig . 3 s; K ig . 4 o ; Kig. 5 f, i ; K ig . G f, m ; Kig . 7 e) 

T y p e : H o l o t y p e $ cl. !J n u n , w i d t h Tl m m I S.X.M 6 2 3 8 4 ; p a r a l y p e s $ cl. 8 m m , 

$ cl. 7 l i n n U S N M 122634 ( F r o m s a m e co l l ec t i on as h o l o t y p e ) ; p a r a l y p e 2 <'!• 7 m m ( Z M K) ; 

p a r a t y p e $ cl. 8 m m A I 1 F 638 ( F r o m I F F 55) . 

The specif ic n a m e is a n o u n in a p p o s i t i o n . 

D i s l r i b u I i o n : 

M e x i c o : Son ill s ide of Z i h u a l a n c j o B a y , N o r t h of A c a p u l c o ( I F F 55 ) ; T e a e a p a n , 

S i n o l o a ( U S N M 62384 ; t y pe l oca l i t y ) . C o s t a B i c a : P u n l a r e n a s (ZM1C) . 

I) e s c r i p 1 i o 11 : Carapace wider lhan long, almost equal ly as wide 

between lateral spines and about one-third from posterior end, narrowing 

slightly between these two; behind second widening, edges sloping inwards, 

then meeting posterior edge which runs straight across body ; posterior con-

cavity semicircular; groove around edge of carapace runn ing parallel with 

posterior edge, bending slighlly anteriorly when edge reaches concavity, then 

slopping, not fol lowing concavity round (Fig. 2 k) ; carapace with typical pat-

tern of setae found in bolh venusla arid benedicli groups, with no setal pattern 

behind central l ine; setae on carapace ihin, and inconspicuous, contrasting with 

those in myops group; rostrum triangular with rounded tip, sides curved back 

into gently curved ocular sinus (Fig. 2 k); outside edge of sinus slightly convex; 

from anleriolaleral lobes, edge sloping backwards and outwards, then runn ing 

fairly straight, for short way before curving back to join rather inconspicuous 

lateral spines, lateral spines not, projecting forward near anlerior edge of cara-

pace, although in Iwo para types (USNM 1226-Vi) ihey are more conspicuous 

and project, almost to anterior edge; subrostral spine and two distinct anlerio-

laleral spines present. 

First abdomina l somite definitely shorter than long, narrower at anterior 

end; exposed section very narrow, only slightly crescent-shaped, anlerior edge 

lined with selae; second lo fifth somites wi lh pleural expansions, those on 

second broad, with slight concave, setose, anlerior edge and anterior distal 

corner just slightly more than a right-angle; edge lined with rather fine setae; 

pleural expansion of lliird somite with definite concave anterior edge paral leled 
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by groove lined will) addi l ional selae; pleural expansions on fourth segment 

shorter with similar groove along both anterior and poslerior edge;; fifth seg-

ment narrowing towards posterior end, pleural expansions thin, directed ven-

Irally. then lalerally, terminating in group of long, line, laterally directed setae. 

Telson broadly pear-shaped, with rather blunt rounded end. 

Eye-plale relatively large (Kig. 3 s), broadest about one-lhird of dislanee 

from proximal end; outer edge gently convex, inner edge strongly convex; 

from widest part, inner edge running almost straight down to rounded l ip; 

upper surface smooth and shiny, lacking setae; edge lined with selae attached 

on underside of plale except those along straight dislal pari of inner edge which 

are attached lo edge itself; no cornea or eye-spot, present; ventral surface of 

plale willi extensive covering of long "'feathered" selae. 

Antennule with lypical basal segments of genus, very long thin flagellum 

wil l i I 10 lo 1 15 articles, second flagellum with three; article's exleneling to e'nel 

e>f se'eonel arlie'le' of first flagellum. Anle'iiual se^apheu'erite vevry short, flagelluin 

will) e'iglil arliedes, elislal enel. of se'e'onel to seventh broad anel rouneleel, prox-

imal e'nel narrow; eighth arlie'le' e'ylinelrie'al will) rouneleel enel, consielerably 

lemgeT than seventh. 

Manelible' with lhree-se;gineuteel palp, last segment longer than second; 

e'utling e'elge' elivieh'el into two sections by elisline't corner formed by a loolh 

(big. 5 f). Kirst maxillipe'el willi se'e'onel se'ginent eif exopod lemg anel e'ui'veef 

(Kig. 5 i). Se'eonel maxillipeel with exopod eif twei segments, seeonel narrow, 

half as long as first. Thirel maxillipeel (big. ^ e>) with expansion of anle'rioeleirsal 

emel of e'arpus loaching almost lei enel of propoelus but not over lapping june-

lion with dae'lylus; elae'lylus emly about half as long as p iopodus ; exopeiel a 

single' segment. 

.Kirst, subchedate pereopod anel ediedale fifth peueopod resembling others 

in genus. Dacly lus of second pereopod (Kig. 6 f), with its inner eelge forming 

narrow aeule angle, epiile distinct from some oilier species (e. g. panamaensis, 

Kig. 6 g). Dae'lylus eif third pereeipexl (big. 6 m) with long hook on inner edge 

ne'arly half way from prox ima l e'lief, this hook narrowing all the way lo tip 

(Cf. ehilensis). Dae'lylus of lourll i pereopod horn-shapeel (Kig. 7 c) with widest 

part be'ing p iox imal . 

1\ e in a r k s : Lepidopa mexieana is one eif Iwei new species in the Pacific 

lhal fit into the venusta group. They have' roundish eye-plates wi th setae at-

lae'heel lo the1 veuilral side' of the plale. Lepidopa mexieana differs l'remi the 

either ne'w one, esposa, in having very large eye-plales with the elislal meelial 

siele flattened and slightly undulat ing (Kig. 3 s). The eye-plales clearly narrow 

towards the elislal end from about llie mid-line and are longer than broad; both 

points seiparale the spee'ics f rom ehilensis. The subiostral spine is present as in 

all members of the group. 

This species lias been f o u n d o n l y on s a n d y beaches. A ' o l h i n g is k n o w n of l l ie bi-

o l ogy . 
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Ij'pidopa webslcri Benedict 

(b ig . 1 b . k ; F ig . 2 j ; b ig . 3 r ; F i g . 4 b . m : F i g . 5 g. i ; F ig . (> o) 

Lepidopa svcbslcri BKMCDICT. 1903. Pro.-. 1". S. .Natl. M u s . . 20 ( 1337 ) : 8!)2, Fig. . '}; 

HAY a n d Suo i i r . 1918. Hu l l . U . S. Bu r . F ish , (for 1915 a n d If)Hi) 3 4 : 41;""): G o u o o x 1938, 

B u l l . Baf f les M u s . . S i n g a p o r e , 14: 188; I'I: \n-i. I I I M M a n d WIIAISTOX, 1942. Feo l . M o n o g r . 

12 (2) : 185, F ig . I I ; WIU.IA.MS. I9( i5, F . S. D e p t . I n t e r i o r F i s h . Bu l l . . (i5 ( I ) : 138, F i g . 114. 

Lepidopa vcnusla, KI.XCSI.KY, 188(1. Proc. A c a d . N'atur . Sci . . P h i l a d e l p h i a , 1879 : 4 1 0 ; 

Scu.Mn'T, 1935. Sci. Su r . Por to B i co a n d V i r g i n I ds . . New Y o r k A c a d . Sci . . 15 (2 ) : 210 ( p a r t ) ; 

I b . i Mil I-. 1900. Proc. K . A e d e r l a n d A k a d . W e t . . Ser. C 04 (1 ) : 31. nee. Smi i-sox 1860. 

Albunca scutellala, Giisni;s. 1850, Proc. A i ne r . A d v . Sci . . 2 : 187. nec. FAISK. 17!).'! a n d 

I I . M i i xi; F invA ims 1837. 

T y p e : The h o l o t y p e of [his species is now in the U S . N M (42214) . T h e t y p e l o c a l i t y 

is Fo r t M a c o n , Carteret C o u n t y . iNorl l i C a r o l i n a . F . S. A . 

D i s l r i 1) u I i o n : 

F . S. A . A" o r I h C a r o l i n a : Fort. M a c o n . Beau f o r t ( t y pe l o c a l i t y U S N M 42214 : 

KI.XCSI.KY. 1880 : 410 : PJ-AHSK el. a b , 1 942 : 185 : B.\LNH 14G30;' BUY") . Beaufor t . fGo i t nox . 

1!)38: 188; PKAHSK et a l „ 1942 : 185 ; U S . N M (.2783. 82146 . 8 1 9 6 8 - 8 1 9 7 5 ) . B i r d S h o a l n e a r 

Beau f o r t (PKAHSI: el al . 1942: 185) . D r u m I n l e t nea r B e a u f o r t (WII.T.TAMS, 1905 : 139). 

S o u t h C a r o l i n a : Cha r l e s t on H a r b o u r (C imu;s , 1850 : 187 ; M C Z 867) . 

F I o r i d a : T a m p a B a y (USNAT 4!) I 17). 

M i s s i s s i p p i : S h i p I d . . (US . N M 92432) to Petit Bo i s I d . , (WH.I.IA.MS. 1965 : 139). 

I) e s c r i p I i i) n : Carapace considerably shorter lhan wide, with lypical 

narrowing just behind laleral spines, then a widening before sides converge 

towards truncated posterior edge; posterior concavity just short of being semi-

circular (Fig. 2 j ) ; groove around posterior edge slopping at concavity wi th 

end turned just slighlly forward; rostrum a distinct, pointed pyram id wi lh 

concave sides running back into ocular sinus; from bast; of sinus, edge runn ing 

almost straight out lo anleriolaleral lobe with only slightest tendency to con-

vexity when ' in most oilier species there is a definite bulge (Fig. 2 j ) ; this is the 

easiest character separating vcnusla f rom websleri; from antcriolateral lobe, 

edge running back and outward, llien runn ing straight for some way before 

curving around lo lateral spines; selae pattern on carapace the bare m i n i m u m 

found in the genus wi lh no patterning behind central line and w i lh m a n y of 

the grooves appearing lo lack selae until closely examined. 

First, abdomina l segment shorter lhan long, narrowing towards concave 

anlerior edge (Fig. f b); exposed section a lliin l ine of setae wi lh no crescent-

shaped area beh ind ; second abdomina l segment with fairly deep, wide emargi-

nalion, sides almost paral lel; pleural expansion very large, slightly concave 

anterior edge sloping somewhat backward but no as much as in vcnusla; 

another difference is lhal the lateral and posterior corners of the expansion 

form one continuous curve in vcnusla whereas in svebsteri the lateral edge is 

straight; pleural expansion on the third segment typical of Lepidopa but an-

lerior edge of fourth quite straight, sloping slighlly forwards whereas in vcnusla 

i l is not as straight and slopes backward (Fig. 4 1 and 111); l i f lh segment wider at 
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Iron I, and narrows; pleural expansions fairly lliin. curving- forward; six ill seg-

ment a I illle longer llian broad. Tel son pear-shaped, as long as wide. 

Eve-plale of websleri (Fig. 3 r) very similar lo that of venusta, bol l i being 

longer lhan broad and almosl, elliptical, only differing in that websleri is pro-

port ional ly a little wider, inside dislal edge slightly l la l lened whereas in ve-

nusla it is convex all the way round; L. websleri also lacks smal l notch in 

dislal end of plate found in venusta; upper surface smooth and shiny, lacking 

setae; except in outer prox ima l corner; lower surface with large number of 

long selae; edge fringed with selae almosl all all ached lo underside; of plale 

exempt a fe'w alemg mielelle of inner edge. 

blagedlum of an le imule of websleri probably longer, thinner and more 

flexible lhan in any either species; for example, one female cl. 8 m m had a 

flagellum 45 m m long anel consisting of 172 articles; second flagellum with 

two articles anel reaching just te> e'nel of first article eif first f lagellum (Fig. 1 k); 

third segment of an le imule cpiile long anel narreiw being about four limes as 

long as wide. An lenna l scapliocorile short, just over lapping fourth segment; 

fifth segment only about half width of elislal end of fourth segment, about twice 

as lemg as wiele; flagellum with eight articles, seeonel being longest, eighth about 

one anel a half times as long as sewenlh anel rather thin. 

Manelible; differing cemsielerably from venusta in relative size of teeth; in 

websleri more proximal tooth on eelge largest, cul l ing edge runn ing straight 

from I here lo distinct angle where' seeonel loolh si tuated (Fig. 5 g). Second 

maxillipeel with Iwo-scgmenlcd exopod, second segment very long and thin. 

Thirel maxillipeel with carpus expanded but not extending right to end of 

propoelus. 

First subchelale pereopod similar to others in genus. Second with dactylus 

similar to thai in venusta (Fig. 6 h ) , but e;left narrower, bulge more hooked 

with definite concavi ly a long outer edge. Dactylus of th ird and fourth pereo-

peiels resembling those in venusta a l though gap between hook and ancil lary 

process in thirel pereevpod slightly narrenver anel less broad in venusta than in 

websteri (Fig. 6 e>). 

1\ e'm a r k s : More is known about the biology of this species than any 

o i l i e r me ' i nber of l l ie genus . PEARSE, PIIJMM a n d WHARTON (1942 ) co l l ec ted a 

number of specimens from the Beaufort region of Nor th Carolina anel found 

ovigerous females between 10—22 J u l y . The young zoeae are found in the 

p lankton off Neirlli Carolina in J u l y anel August (WILLIAMS 1965). The young 

indivieluals arrive; on the; beach sometime in the first hal f of Augus l anel prob-

ably overwinler as small indivieluals and grow up to adults in the spring of 

the fedlenving year. The adults l ive in llie sand just below low-tide mark em 

exposed sandy beaches on eipen sea coastlines but in a few cases they have 

been recorded f rom some of llie less exposed coastlines in the Beaufort regiem 

(PEARSE el al. 1942: 185). The largest female was 13 m m cl. and the largest 

male 6 m m cl. 
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I.epidopa chilcnsis Letiz 

(b ig . •'! n, o ; Kig. 4 i , r, s; Kig. 5 Ii, 1; Kig. 7 j) 

lj('l>i(l<>l><i chilcnsis Ki:xz, 15)02, Zoo l . , l a h rb . . S u p p l . . 5 : 750 . p i . 2.'!. K ig . 5 a n d 52 ; I) AX A, 

1852. r . S. K x p l o r . K x p e d . , 1 838—42 , 13 (Crustacea I ) : 400. The r e is s o m e d o u b t as lo the 

i d e n l i l i c a l i o n of ib is s p e c i m e n a n d its present w h e r e a b o u t s ; PiATiiisex. 15)1.1, I 'roc. I I . S. Na t l . 

M u s . . ;!8 (1760) : 55)5; POIITI:II. 1 ! ) l 5 a . Mev. C h i l e n a . I l i s l . i\at„ I ! ) ; 8 2 ; I ><>!t i i n , 15)15 b. l !o l . 

M u s . ,\atl. Ch i le . 8 : 1.7; Goimo.v , '15)38, Hu l l . Ba f f l e s M u s . , S i n g a p o r e , 1 4 ; 188; IIAH;, 15)55, 

K u n d I n i v . Arsskr . (n. ser.) Sec. 2. 51 (12 ) : I I ; l l o i / m n s , 15)00. Proc. Iv. JN'ederland A k a d . 

We t . . Ser. C. 04 ( I ) : 28. 

T v ]) e : T h e h o l o t y p e is a f ema l e cl. I I m m in the Ber l i n M u s e u m . A c c o r d i n g to 

G m xi;u (in JIOI.TUUIS 15)00) the s p e c i m e n is in p oo r c o n d i t i o n . I h a v e not e x a m i n e d the 

type . The t y pe l oca l i t y is I q u i q u e , P r o v i n c e o f T a r a p a c a , Ch i l e . 

D i s t r i b u t i o n : 

C h i l e : I q u i q u e , P r o v i n c e of T a r a p a c a ( t ype l o c a l i t y ) ; C u r a u i n i l l a , P r o v i n c e of 

Va l p a r a i s o (POIITKII, 15)15 a : 82) . 

P e r u : Kl P a r a i s o nea r l l u a c h o (I l o i . n u is. 1 5 ) 0 0 : 2 8 ; B M i M I 14032 ) ; A n c o n 

(HOI.TUUIS, .15)00: 28 ; B M A T l 14033; B M N J I 15)13.12.10.128); M . . N e n d o (I IOITIITIS. 15)00: 28 ; 

i : \ I M I 15J38.4.4 15); K u r i n (I loi.i i iu .s , 15)00: 25)). 

I) e s e r i p I i o n : Carapace slighlly wider l l ian long, narrowing from 

widest poinl between lateral spines for about a quarter of length before 

widening again to about lwo-lhird.s back, then, narrowing Lo truncated poste-

rior end; posterior concavity quite shallow, just a little Halter l l ian semicir-

cular; groove around posterior edge slopping at edge of concavity with cud 

turned slighlly forwards; selae pal lern as in esposa (big. 1 o), consisting of just 

simplest part of Lepidopa pal lern wilh no extra areas of setae and no pat-

terning behind central l ine; setae on carapace small and inconspicuous; 

rostrum triangular with concave sides, rounded l ip; sides curving gently round 

lo ocular sinus and outwards to gently curved convex section between sinus 

and anleriolaleral lobe; from lobe, edge curving backward and outward, then 

runn ing straight for some distance before curving around to long lateral spines; 

edge lined with very small leelh. difficult lo see in some; parts, and long setae; 

long anleriolaleral spines and subroslral spine present (big. 4 r, s). 

First abdomina l somite, shorler than wide, narrowing at truncated, sl ighlly 

concave, anlerior (Mid; exposed part forming narrow llal lened crescent-shaped 

area lined along edge wilh selae; pleural expansion of second abdomina l seg-

ment wide, anterior edge almost half as deep as segment at that point, sides 

almost parallel; pleural expansions on third and fourth segments typical of 

genus; those on fifth segment l lal lened, curved forwards; fifth segment nar-

rowing towards posterior end; sixth almost square but Hairing out slighlly 

right at posterior edge. Telson pear-shaped but only just larger than broad. 

Fye-plale almost round (Fig. 3 n. o) wilh slight l lal loning a long dislal 

edge; edge lined almost all way round wi lh selae, but except in p rox ima l outer 

corner these: selae attached lo underside of plale, not lo edge, itself; dislal half 

of underside of plale covered wilh mat of long setae, some also present a long 

ouler half of proximal edge: no eye-spot or cornea present. 
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No spine present on basal segment of Iirsl an le imule . third segment nar-

row al proximal end, widening lo about one-lhird along its length, then edges 

converging slightly all the way lo dislal end; first, l lagel lum very long wil l i 

about. 100 articles; second llagellum with two or three; articles and reaching as 

far as end. of second article of first, l lagellum. Antenna ! scaphocerile very short, 

just reaching to base of fourth segment; (lagellum with eight articles, second 

lo filth wider at dislal end; last article cylindrical, almost twice as long as 

seventh. 

Mand ib le (big. 5 h) with three-segmented palp, cul l ing edge divided up 

by looth just, lo dislal side of m idd le of edge, as in mexieana (big. 5 f). Second 

maxi l l ipcd (big. 5 1) with two segments to exopod where second segment very 

shorl. contrasting markedly with certain other species. Third max i l l i pcd will i 

carpus expanded over propodus lo junction with daclylus but not over lapping 

junct ion; propodus with anterior dorsal expanded, over lapping daclylus; ex-

opod round and thin, reaching about half way to end. of proximal propodus 

(big. i). 

birsl and filth pereopods like others in genus. Second and third wil l i 

daelyla similar lo those of deamae and mexieana respectively except dislal 

process on third daclylus sliglilly expanded half way along its length whereas 

in mexieana and svollebaelu i l narrows along its entire length, bourl l i pereopod, 

with process on daclylus pointed, nol rounded (big. 7 j). 

R e m a r k s : In addition lo llie material described above then' is a 

female from Ancon, Peru (B.YINII .191 X12.10.1 28) which differs slightly in 

both the eye-plale shape and in the rostrum being lrunc.al.ed rather than 

pointed (big. 3 o). As no other differences could be found between this spec-

imen and oilier ehilensis i l seems probable thai this specimen is just a variant 

within the species. More material from the same location may show thai lliis 

is in fact a new species. 

The basic, differences between this species and others is the shape of the 

eye-plales and the expansion of llie anlcriodorsal end of the propodus of the 

third maxi l l ipcd. In oilier species llie propodus end slopes backward or al 

most protrudes sliglilly as in mexieana. 

Jjepidopa esposa sji. nov. 

( b ig . I o ; b ig . 2 i ; F i g . ,'! q ; F ig . 4 c ; b ig . 7 g) 

T y |) e : T h e h o l o t y p e is a m a l e cl. I) m m in l l ie M 1*1 11\. 

The speci f ic n a m e is a n o u n in a p p o s i t i o n d e r i v e d f r om l l ie S p a n i s h w o r d for w i fe . 

D i s t r i b u t i o n : 

A s ing le s pec imen of l l i is species was f o u n d in l l ie A IP I I . X w i l l i a label wh i ch read 

"Lepidopa mijops St in I | is., P o u v i e r de l . , .Masse C a l i f o r n i a , D i g u e l I !)().">, ISaiae de fa P a z " . 

T h e t y pe loca t ion is l l ierefore ba P a z I5ay, ISaja C a l i f o r n i a , -Mexico. 

I) e s c r i p I i o n : Carapace I I n u n wide. 8 m m long (big. 1 o), narrow-

ing behind lateral spines lo waist about one-lhird of length back, then widening 
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again for next lliird before narrowing lo truncated posterior (Mid; posterior 

emarginal ion roughly semicircular in shape (Fig. 2 i); rostrum triangular wi lh 

tip rounded; ocular sinus smoothly concave, outside edge runn ing almost 

straight out lo lateral lobes wilh only slight convexity (Fig. 2 i); in this partic-

ular character the species resembles svebslcri; from anleriolaleral lobe, edge 

curving gently back and outward, then runn ing almost, straight before curving 

back to lateral spines; these lateral spines not very large, groove runn ing back 

from spine very straight.; long anleriolaleral spines and long subrostral spine 

present, anleriolaleral lobes lined with very small leelh; selal pattern, on cara-

pace resembling others in vcnusla group in being just the m i n i m u m Lepidopa 

pattern with very inconspicuous selae; groove along posterior edge of carapace 

slopping at posterior emarginal ion (Fig. 2 i). 

First abdomina l segment shorter lhan long, narrowing towards front, an-

terior edge slighlly concave; exposed portion just, a very narrow curved, band 

of selae; emarginal ion in anterior edge of second segment nearly half as deep 

as wide, sides almost parallel; anlerior edge of pleural expansion very slightly 

concave, sloping backward just sl ighlly; anlerior lateral corner a right-angle, 

posterior corner broadly rounded; third pleural expansion wi lh anlerior edge 

concave but same edge in fourth expansion straight, as in websleri; their selal 

grooves saute as in oilier species; fifth segment wider at anlerior end, pleural 

expansions thin, narrow, curved forwards; sixth segment almost square with 

slight waist about one-third from posterior end. Telson pear-shaped, about as 

long as broad. 

Fye-plale almost identical lo that of vcnusla except, slighlly narrower at 

base, more rounded on oulside dislal corner; the Iwo very difficult, lo separate 

except by direct, comparison (Fig. 3 q ) ; plate smoolh, shiny, fringed by selae; 

a lew attached lo actual edge, except in oulside proximal corner, most attached 

lo ventral side which is covered wilh large number of long selae except in 

c(MiI re of plale. 

An lennu le typical of others in genus; lliird segment relatively long and 

lliin, carrying long llagellum although actual lenglh unknown as both are 

partially missing in the type; second llagellum short, with one article, on ly 

reaching lo end of first article of first flagellum. Scaphoeerite of antenna very 

short, little longer than broad, just overlapping fourth segment; fifth segment 

ralher small, about half lenglh of fourth segment; antennal (lagelluni broken in 

bolli cases. 

Mand ib le with ihree-segmenled palp, long (Milling edge unbroken by ('(Mi-

tral tooth towards dislal end. Fxopod of second inaxilliped. wilh Iwo segments, 

second very sliorl, little longer than widlli of dislal end of first. Fxpanded an-

lerior (Mid of carpus of third inaxill iped not reaching lo end. of propodus 

(Fig. \ c); daclylus short, exopod. narrow, reaching only half way along merits. 

hirst pereopod similar to others in genus. Daclylus of second like that ol 

svebslcri wilh narrow nolcli quite unlike vcnusla. Dacly lus of lliird pereopod 

more like vcnusla in that the Iwo proc,esses spread apart less, but, llie difference 

may he an individual variation. Daclylus of fourth pereopod (Fig. 7 g) similar 
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Id that in venusta bi l l distal end propor t iona l ly sl igl i l ly th inner , p rox ima l pro-

cess more po in ted wi l l i outer edge more; concave, inner edge slraighler. 

1\ e m a r k s : The process near llie p rox ima l end of llie th ird dac ly lus 

has a definite th ickening in llie m i dd l e whereas in both mexieana a n d websleri 

this branch decreases in w id th th roughout its length. The p rox ima l bu lge is 

definitely r ounded in mexieana, mo re of a rigbl-angle in esposa and b l un t l y 

po in ted i n websleri. 

No th i ng is known abou t the bio logy of esposa. 

Lepidopa wollebaehi Sivertsen 

(Kig. I h ; F i g . 4 n ; F i g . 8) 

Lepidopa svollrbaelii SIVI;UTSI :\, :I!K>4, jNy l l . m a g . n a l i i r . 74 : ! )—10, PI. 4, F ig . .'55—4 I . 

T y p e : T h e o n l y k n o w n s p e c i m e n of l l i is species is l l ie h o l o t y p e in l l ie Z o o l o g i s k 

M u s e u m , Os l o I ' I Oil co l lected o n l l ie 2 4 t h A u g u s t , l!)2,''>. Tl i is s p e c i m e n is d r y , s h r i v e l l e d 

a n d p a r t l y f r a g n i e n l c d , because of th is o u r o n l y k n o w l e d g e of l l ie s h a p e of l l ie c a r a p a c e is 

SIVI:Krsi:\ s r a l l i e r p o o r f igure. T h e f o l l o w i n g is there fore , i n c o m p l e t e a n d dea l s m a i n l y w i t h 

charac ters w h i c h w o u l d a l l o w us lo sepa ra te wollebaehi f r om o i l i e r species i n l l ie g enu s . 

a 

d 

1) i s I r i b u I i o n : 

F l o r e a n a . ( Isla S a n t a M a r i a ) , G a l a p a g o s Ids . , E c u a d o r . 

1) e s c r i p 1 i o n : Carapace appear i ng longer lhan w ide ; anter ior edge 

wi th tr iangular rostrum with concave sides, rounded l ip, distinct subroslra l 

sp ine; ocular sinus shal low, edge r unn i ng out lo anler io la lera l lobes is just 

sl ightly convex ; from anler iola leral spine, edge curv ing gent ly back a nd out-

wards. then r unn i ng fairly slraighl for some way before curv ing sl igl i l ly back 

lo lateral spines; these spines distinct, project ing forward level wi l l i anterior 
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edge; small round leelh l ining anlerior edge of carapace from ahou l mid-wav 

between anleriolaleral and lateral spines; lateral spine groove straight, l ined 

wilh selae; posterior concavity in carapace seeming broad and shal low; groove 

around posterior edge of carapace not visible in holotype; carapace itself like 

others in vcnusla group, smooth, wilh m in ima l selae pallern. 

hirst abdomina l segment wilh short, l lal lened, crescent-shaped exposed 

portion at posterior edge, anterior edge of which being lined with setae 

(big. 1 h) ; second abdomina l segment wilh broad concavity in anlerior edge 

l(,ig. !). Lcpidu/xi. D i s t r i bu t i on of the species in llie tnijops g roup and calijornica. I . calijornica; 2. nujops; 

3. panamaensis; 4. dislincta; The type local i ty is ind ica ted by ll ie l ine f r om the n u m b e r 

with sloping sides, lateral expansions wi lh straight anterior edge, anterior cor-

ner a rounded right-angle, posterior corner broadly rounded. Sixth abdomina l 

segment just longer than broad with slighl waist in middle. Telson larger than 

broad, pear-shaped. 

Antenna! scaphoeerile very short, Jlagellum of seven articles, last one 

cylindrical, distinctly longer than penul t imate article. 

Fye-plale (Fig. 7 a) very similar lo llial in chilcnsis (Fig. 3 n) in being 

almost round, but differing in being just slighlly longer than broad, in some 

ways resembling webslcri (Fig. 3 r) but not llallened along one edge as in this 

latter species; dislal edge very slighlly concave as in vcnusla (Fig. 3 p). 

Zool . Aoz . I8G 7 
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Third maxi l l ipcd (Fig. 4 n) wi lh carpus extending well over propodus hut 

not reaching anterior edge; anterior end of propodus slightly expanded but 

more rounded than in either ehilensis or mexieana; species resembling esposa 

(big. 4 e) in shape of this expansion. 

Daclylus of second pereopod pointed with broad squarish expansion at 

proximal end (Fig. 8 c). Daclylus of third pereopod (Fig. 8 b) with proximal 

process narrowing all the way lo dislal end as in mexieana and in Ihis differing 

from ehilensis. 

Very few characters distinguish this species from ehilensis lo which it 

appears closely related, as indicated by the eye-plate. The dist inguishing 

characters are (1) eye-plale not quite round — just slightly longer than wide. 

(2) concavity in anterior edge of second abdomina l segment has sloping sides, 

not almosl straight as in ehilensis. (,'}) seven articles in f lagellum rather lhan 

eight; this m a y be an indiv idual variabi l i ty. (4) expansion of the propodus of 

llie third maxi l l ipcd slight and rounded. (5) process at prox imal end of dacty-

lus of third pereopod narrows all along its length. 
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D i s c u s s i o n 

Ou r knowledge on llie syslenialies and distr ibut ion of Lepidopa is n o w 

sufficiently detai led that some pre l im inary idea of llie evo lu t ion of llie g roup 

is possible. In presenting a tentative out l ine of llie evo lu t ion w i th i n the genus 

1 wi l l rely on four ma j o r points. These are (I) The genus can clearly be d i v i ded 

into four groups — myops, benedicli, venusla and the single species, calijor-

nica; (2) Some of the members of the groups form pairs of closely related 

species with one m e m b e r of llie pair occurr ing on each side of the Amer icas ; 

(IV) All llie species lliaf do not fit into a pair are found on the Pacif ic side of 

(he Amer icas; (4) W e know (hat no sea connect ion has occurred across Cenlral 

.America since the late Pl iocene and il is imp robab l e lliaf there has been a n y 

exchange around ("ape I lorn both because the crabs are tropical or subtropical 

and because the two most southerly species, chilcnsis, on (lie Pacif ic side, a n d 

richmondi, on the Atlantic, side, are not closely related. W i l l i these points it is 

possible to propose an evo lu t ionary tree for the group a nd in do ing so, Lo 

suggest the p robab le n u m b e r of species al ive in the fate Pl iocene. 

7* 
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The species pairs are summar i sed in Figure 12. This shows tha i there were 

p robab ly six or seven ancestral species a l ive when llie sea connect ion was 

broken and llieir popu la t ions were cut into two. F ive gave rise to species pairs 

a n d a sixth gave rise lo calif arnica; possibly ibis one was a l ready isolated some-

where a long tlu1 north west coast of llie Americas . The seventh species m a y 

have been liaigae as it is qui te distinct f rom all other Lepidopa and m a y have 

separated olf earlier lhan the late Pl iocene f rom the richmondi-mearnsi stock. 

These six or seven species p robab l y arose4 earlier f rom two basic ancestors, 

Ancestral 
Lepidopa 

Venusta 
group 

Benedicti 
group 

Myops 
group 

Californica 
group 

venusta 

• mexieana 
• ehilensis 
• woHebaeki 

websteri 

• esposa 

richrnondi 

• mearnsi 

• halgae 

benedicti 

• sorodeamae 
• deamae 

distincta 

• myops 

• panamaensis 

• californica 

l i g . 12. Lepidopa. E v o l u t i o n a r y tree s how i ng possible re la t ionsh ips of l l ie species i n ll ie four groups of 

Lepidopa. Those m a r k e d • are Pacif ic species a n d l l ie others are f rom l l ie East eoast of the Amer icas 

one of wh ich gave rise to the three species in the mijops g roup and the other 

lo the rest of the species in the genus. Lepidopa californica ho lds a somewhat 

anoma lous posit ion in that it has the eyes of llie mijops g roup bu t resembles 

llie benedieli a nd venusta g roup in all other characters. It more closely re-

sembles llie benedicti g roup in the shape of the groove a r ound the posler ior 

edge of llie carapace a nd in the lack of a subroslra l sp ine; however , the eye-

pla le and llie eye-plate setae resemble lliose in the venusta group , ft p robab ly 

separated early in the history of the genus f rom the c o m m o n slock of the two 

groups and m a y have been geographic,ally isolated since that t ime. 
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This leaves llie prob lem of why lliere are so m a n y extra species in the 

Pacific Coast. I feel that svollehaeld probab ly arose from chilcnsis whose pelagic 

larvae could easily have dri l led from Peru lo llie Galapagos and become 

eslablished there. The four species — haigae, calijornica, myops, and csposa 

arc1 "interesting in hav ing restricted distributions near lire ( Iulf of California. 

T think that changes in sea temperatures have resulted in part of the Cuff of 

California forming isolated pockets in which species have had time and the iso-

lation lo differentiate from their parent populat ion. This pocket m a y be in llie 

head of llie Gulf , as now wilh the sub-population of calijornica and another 

sand crab Emcrila analoga while the main populat ion in both cases occurs 

along the oulside coast of nolhern Ba ja California and Southern California. 

Alternatively, it may be tropical "island"' on llie lip of Ba ja California i I self 

where1 csposa and myops now live as does a populat ion of another tropical 

sand crab, Ilippa pacifica. W i l h each pulse of llie isotherms up and down this 

par i of the coast of Mexico new species may bud off. The same type of process 

may be occurring at Iliis present l ime on each side of Flor ida in the case of 

svebsleri and llie sand crab Emerila lalpoida, but at llie momen t 1 can find no 

morphological characters separating either of these two sub-populations. 

in the case of sorodeamae and chilcnsis, the isolating barrier between llie 

northern coast of South America and the coast from Ecuador south m a y be the 

current, pattern. Possibly tin1 southern section has been seeded regularly with 

changes in sea lemperalure and the subsequent changes have resulted in cur-

rent patterns which prevent, the mix ing of species from llie Iwo sub-populations 

and resulting specialion (Fi roitn, 1970). 

In conclusion, it should be emphasized that these ideas on llie evolut ion 

of the genus Lepidopa cannot, be considered more lhan a prel iminary hypo-

thesis and need lo be tested by more work on this genus, part icularly by a 

comparison of the larvae. W hat is clear is that llie genus Lepidopa, as we know 

it loday, consists of a group of morphological ly ralher homogeneous species 

which are easily separated from other genera in llie family. 

Prel iminary examinat ion of pelagic larvae from the p lankton of Califor-

nia and Norlli Mexico (M. KXICIIT, personal communicat ion) suggests, that 

other species are present that we have not, yet found as adults, as for example 

off California where two species of larvae are known in an area where only one 

adult, calijornica, has been recorded. 
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