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A B S T R A C T 

The study of many samples collected by MUSORSTOM cruises, deposited in the Muséum national d'Histoire naturelle, as 
well as the reexaminat ion of types and published specimens reveal that Pasiphaea sivado (Risso, 1816) and the related 
species, P. propinqua de Man, 1916, P. japónica Omori, 1976, P. marisrubri Iwasaki, 1989 and P. nudipeda Burukovsky, 
1993, be long to one group. All are characterized by a terminal spine on the sixth abdominal somite and a branchial 
reduct ion. However , P. nudipeda is entirely devoid of arthrobranchia, has unarmed first pereiopods and three pairs of 
spines on the posterior margin of telson and has to be separated; a new genus Alainopasiphaea is proposed for it. The 
other species ment ioned above , except P. marisrubri, bear three ar throbranchiae f rom the four th to sixth thoracic 
somites . P. marisrubri and f ive new species found in the MUSORSTOM material and belonging in this group have four 
pleurobranchiae f rom the fourth to seventh thoracic somites. On the other hand, P. propinqua, P. japónica and P. sivado 
have one more, but rudimentary, pleurobranchia on the eighth somite. A key for all these species is provided. 

R É S U M É 

C r u s t a c e a D e c a p o d a : R é v i s i o n de Pasiphaea sivado (Risso , 1816) et des e s p è c e s qui lui sont 
p r o c h e s . D e s c r i p t i o n d ' u n g e n r e et c inq e s p è c e s n o u v e a u x ( P a s i p h a e i d a e ) . 

L'é tude de nombreuses récoltes , rassemblées lors des campagnes MUSORSTOM et déposées au Muséum nat ional 
d 'Histoire naturelle, et le réexamen de types ou de spécimens publiés montrent que Pasiphaea sivado (Risso, 1816) et les 
espèces proches , P. propinqua de Man, 1916, P. japónica Omori , 1976, P. marisrubri Iwasaki, 1989 et P. nudipeda 
Burukovsky , 1993, appart iennent à un m ê m e groupe qui se caractérise par la présence d 'une épine distale sur le sixième 
segment abdominal et une réduction des branchies. Toutefois P. nudipedia est totalement dépourvue d 'arthrobranchies et a 
des premiers péré iopodes sans épine et trois paires d 'épines sur le bord postérieur du telson; il convient de la séparer; 
pour elle, un nouveau genre Alainopasiphaea est proposé. Les autres espèces ment ionnées ci-dessus, à l 'exception de 
P. marisrubri, possèdent trois ar throbranchies réparties sur les segments thoraciques 4-6. P. marisrubri et cinq espèces 
nouvelles, t rouvées dans le iTiatériel MUSORSTOM et appartenant au groupe considéré ici, possèdent quatre pleurobranchies 
répart ies sur les segments thoraciques 4-7. Enfin , P. propinqua, P. japónica et P. sivado ont une pleurobranchie supplé-
mentaire, mais rudimentaire , sur le segment thoracique 8. Une clé d'identification pour toutes ces espèces est proposée. 

HAYASHI, K.-L, 1999. — Crustacea Decapoda: Revision of Pasiphaea sivado (Risso, 1816) and related species, with 
descr ip t ions of one new genus and f ive new species (Pasiphaeidae). /«: A. CROSNIER (ed.). Résultats des Campagnes 
MUSORSTOM, Volume 20. Mémoires du Muséum national d'Histoire naturelle, 180: 267-302. Paris ISBN 2-85653-520-8. 



INTRODUCTION 

The genus Pasiphaea is a large group, containing nearly 60 species (BURUKOVSKY & ROMENSKY, 1987; 
BURUKOVSKY, 1996). A world wide review of the genus has not been completed, and several species have been left 
unclear as to their specific status. Amongst them are the type species of the genus, P. sivado (Risso, 1816) and 
related species. 

P. sivado was reported from both the Atlantic Ocean and the Indo-West Pacific region. However, specimens 
from Japanese waters were shown to be a different species, P. japónica Omori, 1976, and Red Sea specimens were 
referred to another different species, P. rnarisrubri Iwasaki, 1989. Some specimens from other localities described 
under that name have not been reexamined in detail, such as those recorded in W O O D MASON & ALCOCK ( 1 8 9 3 ) 
and in KENSLEY ( 1 9 7 7 ) , both from the Indian Ocean. 

All these species are easily distinguished by having a terminal spine on the sixth abdominal somite. Two other 
species, P. propinqua de Man, 1916, and P. nudipeda Burukovsky, 1993, have such a spine. All these species share 
some other important characters with one another and therefore, probably constitute a natural group: the P. sivado 
species group. One of the important characters of this group is the branchial reduction, which has not been drawn 
attention to as a means of distinguishing between species in the genus Pasiphaea. 

Many pasiphaeids collected from various areas by several MUSORSTOM cruises are referred to seven species 
belonging to the P. sivado species group and including five new species. An another species, close to this group 
but entirely devoid of arthrobranchiae, seems to have to be separated from it; for this species I propose a new genus 
Aiainopasiphaea. 

The specimen size is indicated by the carapace length (CL), not including the rostmm. The specimens examined 
are preserved at the following institutions: Muséum national d'Histoire naturelle, Paris (MNHN), 
Forschungsinstitut Senckenberg, Frankfurt (SMF), National Fisheries University, Shimonoseki (NFU), South 
African Museum (SAM), Zoologisch Museum, Amsterdam (ZMA) and Zoological Museum of the Moscow State 
University (MMSU). 

SYSTEMATIC ACCOUNT 

Genus ALAINOPASIPHAEA nov. 

DEFINITION. — Small pasiphaeids. Rostrum short, triangular with pointed apex, arising behind anterior 
margin of carapace. Carapace not carinated and smooth dorsally, with branchiostegal spine only. Abdomen not 
carinated dorsally. Posterior margin of telson truncated with three pairs of spines. Mandible without palp. Fourth 
pereiopod shorter than third and fifth. No arthrobranchia on third maxilliped. No arthrobranchiae but four 
pleurobranchiae present on fourth to seventh thoracic somites. 

ETYMOLOGY. — The genus name Pasiphaea with the prefix Alain, the first name of a French carcinologist, 
Alain CROSNIER of the O R S T O M who is much involved in editing the results of the MUSORSTOM cruises. 

REMARKS. — The new genus is related to the genus Pasiphaea, from which it is distinguished by such 
characters as the simple branchial formula, having four pleurobranchiae only and no arthrobranchiae at all, the 
unarmed first pereiopod and three pairs of spines on the posterior margin of the telson. 

A full set of the branchial components of the genus Pasiphaea is five pleurobranchiae from the fourth to the 
eighth thoracic somites and three arthrobranchiae from the fourth to sixth thoracic somites. The reduction of the 
branchial formulae is shown in some species, especially in P. sivado and related species, but then three 
arthrobranchiae are always present, without exception. The posterior margin of the telson is usually armed with 
eight or more spines in Pasiphaea, and is very variable in shape and armature. The completely unarmed first 
pereiopod, with even no posterodistal spine on the basis, is also shown in a few species of the genus Pasiphaea. 

The present genus contains a single species, Aiainopasiphaea nudipeda (Burukovsky, 1993) described in detail 
below. 
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Alainopasiphaea nudipeda (Burukovsky, 1993) new comb. 
Figs 1-3 

Pasiphaea sp. a - DE MAN, 1920; 9, pl. 1, fig. 3-3o. 
Pasiphaea nudipeda Burukovsky, 1993: 35, fig. 1, 8-13; 1996, 843 (list). 

M A T E R I A L EXAMINED. — M o z a m b i q u e . "Vitiaz": stn 2631, 25°28.0 'S, 35°08 'E, 535-490 m, 23 .11.1988: 
holotype ( M M S U 1/84269). 

Madagascar. "Vauban": Trawl 89, 21°18'S, 43°17.4'E, 620 m, 26.11.1973: 1 (J 11.5 mm (MNHN-Na 13370). — 
Trawl 90 21°24.5'S, 43°13.5'E, 640-720 m, 26.11.1973: 1 ovig. 2 10.9 mm (MNHN-Na 13371). 

Indonesia. Mo//i<cai: "Siboga": sm 148, 0°17.6'S, 129°14.5'E, 10.08.1899: 1 juv. 4.6 mm (ZMA). 

DIAGNOSIS. — Shell not fragile. Rostrum small, apex not reaching anterior margin of carapace. Carapace 
dorsally rounded; branchiostegal sinus developed. Abdominal somites dorsally rounded. First pereiopod unarmed on 
merus, ischium and basis, posterodistal angle of basis not spiniform. Merus of second pereiopod with single spine, 
ischium unarmed, basis unarmed, posterodistal spine small. Ischium of third pereiopod without spinules. 
Arthrobranchiae absent. Pleurobranchiae on fourth to seventh thoracic somites. Ovigerous female about 10 mm. 

FlG. Alainopasiphaea nudipeda (Burukovsky, 1993), 6 11.5 mm (MNHN-Na 13370), Madagascar. Scale = 1 mm. 

DESCRIPTION. — Rostrum small and short, hardly reaching halfway between base of rostrum and anterior 
margin of carapace, though apex missing in male (Figs. 1, 2c) and entirely broken in female. Branchiostcgal spine 
small situated just inside anterior margin of carapace. No middorsal carina on carapace. Branchiostegal sinus 
distinct (Fig. 2c). 

All abdominal somites dorsally smooth, without carinae and spines (Fig. 2d). Sixth abdominal somite 
1.8 dmes as long as fifth somite and 1.9 dmes as long as deep; terminal spine extending straight backward; 
posterolateral margin with small convexity just below spine; ventrodistal corner with small concavity near distal 
end (Fig. 2e). Telson 0.6 times as long as sixth somite, dorsally with shallow groove, but almost flat near 



FIG. 2. — Alainopasiphaea nudipeda (Burukovsky, 1993), a-b, holotype, 5 12 mm (MMSU, 1/84269), Mozambique; 
c e, i-n, ovig. 2 10.9 mm (MNHN-Na 13371); f-h, o-p, S 11.5 mm (MNHN-Na 13370), both f rom Madagascar. 

a, i, branchial chamber; b, eye, antennule and antennal scale, dorsal view; c, anterior part of body; d, abdomen; e, distal 
end of sixth somite; f, telson; g, distal end of telson; h, antennal scale; j , mandible; k, maxillula; 1, maxilla; m , first 
maxilliped; n, second maxilliped; o, first pleopod; p, second pleopod. Scales = 1 mm. 



m i d l e n g t h (F ig . 2 f ) ; d i s t a l m a r g i n t r u n c a t e d w i th t h r e e pa i r s of s p i n e s , o u t e r pa i r l o n g e s t , w i t h o u t sma l l s e t a on 

b a s e ; i n n e r t w o pa i r s nea r ly e q u a l in l eng th (F ig . 2g) . 

E y e s w e l l d e v e l o p e d ; c o r n e a s p h e r i c a l in l a t e ra l v i e w a n d w e l l p i g m e n t e d (F ig . 2 b - c ) . S t y l o c e r i t e s l i g h d y 
s h o r t e r t han f i rs t s e g m e n t of a n t e n n u l a r p e d u n c l e (F ig . 2b ) . A n t e n n a l s c a l e r e a c h i n g m i d p o i n t of e n l a r g e d par t of 
a n t e n n u l a r f l a g e l l u m (F ig . 1), 3 .8 d i n e s as l o n g as w i d e , a n d s h o r t e r ( 0 . 8 8 - 0 . 9 2 ) t han c h e l a of f i r s t p e r e i o p o d ; 
o u t e r m a r g i n e v e n l y c o n v e x , and e n d i n g in smal l too th ; l ame l l a r par t t r unca t ed at dis tal end , en t i re ly o v e r r e a c h e d by 
d i s to l a t e r a l t oo th (F ig . 2b , h) . B a s i c e r i t e w i th s l e n d e r s p i n e on l o w e r dis ta l c o r n e r (F ig . 2c) . 

M o u t h - p a r t s i l lus t ra ted , no t a p p a r e n t l y d i f f e r e n t f r o m t h o s e o f t h e g e n u s Pasiphaea, bu t s l igh t ly m o r e s i m p l e in 
s t r u c t u r e . M a n d i b l e p r o v i d e d w i t h a b o u t 10 s t r o n g t e e t h a l o n g m e s i a l m a r g i n of i n c i s o r p r o c e s s ; p a l p a b s e n t 
(F ig . 2 j ) . P r o x i m a l e n d i t e of m a x d l u l a s m a l l , t r i angu la r , w i t h shor t s i m p l e se ta ; d is ta l e n d i t e a r m e d w i th s ix a c u t e 
t e e t h ; e n d o p o d o b l o n g , w i t h s t o u t s i m p l e s e t a on d i s t a l e n d (F ig . 2k ) . M a x i l l a c o m p o s e d of w e l l d e v e l o p e d 
e n d o p o d a n d l a r g e s c a p h o g n a t h i t e (F ig . 21). F i rs t m a x i l l i p e d p r o v i d e d w i t h e l o n g a t e d l a m e l l a r pa r t , a r t i cu l a t ed 
d i s t a l l y ; n o i n c i s i o n p r e s e n t on t h e o u t e r m a r g i n of b a s a l pa r t (F ig . 2 m ) . S e c o n d m a x i l l i p e d s i m p l e p e d i f o r m ; 
e p i p o d a n d e x o p o d a b s e n t (F ig . 2n) . T h i r d m a x i l l i p e d l o n g , r e a c h i n g s b g h d y b e y o n d a n t e n n a l sca le (F ig . 1); d is ta l 
s e g m e n t a b o u t t w i c e as l o n g as p e n u l t i m a t e s e g m e n t ; e x o p o d wel l d e v e l o p e d (F ig . 3a) . 

F i r s t p e r e i o p o d (F ig . 3b) r e a c h i n g b e y o n d a n t e n n u l a r p e d u n c l e by c h e l a e (F ig . 1); bas i s no t e n d i n g in s p i n i f o r m 
p r o c e s s (F ig . 3 c ) ; i s c h i u m a n d m e r u s u n a r m e d o n p o s t e r i o r m a r g i n ; c a r p u s shor t , w i t h s p i n e on d i s t o d o r s a l a n d 
ven t r a l e n d s ; p a l m l o n g e r t h a n f i n g e r s , w i t h t w o s l e n d e r m o v a b l e s e t a e on m e s i a l m a r g i n ; c u t t i n g e d g e s t o o t h e d , 
d p s c u r v e d a n d c r o s s i n g (F ig . 3d) . S e c o n d p e r e i o p o d (F ig . 3e) r e a c h i n g b e y o n d a n t e n n u l a r p e d u n c l e by che l a , w i t h 
s m a l l s p i n e at p o s t e r o d i s t a l e n d of b a s i s (F ig . 3 f ) ; i s c h i u m u n a r m e d ; m e r u s w i t h s i n g l e s p i n e at d i s t a l 1/3 of 
p o s t e r i o r m a r g i n ; c a r p u s w i t h a s l e n d e r s p i n e on d i s t o v e n t r a l c o r n e r ; p a l m as l o n g as f i n g e r s . T h i r d p e r e i o p o d 
s l ende r , r e a c h i n g b e y o n d an t e r i o r m a r g i n of c a r a p a c e by d a c t y l u s a n d par t of p r o p o d u s ; no sp inu l e s on any s e g m e n t 
(F ig . 3g) . F o u r t h p e r e i o p o d shor t e s t , r e a c h i n g bas i a l s p i n e of s e c o n d p e r e i o p o d ; d a c t y l u s w i th l o n g se tae , p r o p o d u s 
w i t h s h o r t s d f f s e t a e a l o n g p o s t e r i o r m a r g i n (F ig . 3h) . F i f t h p e r e i o p o d no t r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e ; 
d a c t y l u s t e r m i n a l l y r o u n d e d w i th l o n g se t ae (Fig . 3i) . 

E n d o p o d of m a l e f i r s t p l e o p o d c o m p o s e d of t h r e e l o b e s , m e s i a l l o b e s m a l l , w i t h s o m e r e t i n a c u l a e in cen t r a l 

p a r t ; o t h e r t w o l o b e s s u r r o u n d e d b y l o n g p l u m o s e s e t a e (F ig . 2o ) . E n d o p o d of m a l e s e c o n d p l e o p o d w i t h 

a p p e n d i c e s m a s c u l i n a a n d i n t e r n a ; m a s c u l i n a s h o r t e r t h a n i n t e r n a , a n d p r o v i d e d w i th e i g h t l o n g s e t a e (F ig . 2p ) . 

U r o p o d (F ig . 1) m u c h l o n g e r t h a n t e l s o n ; e x o p o d m u c h l o n g e r than e n d o p o d ; o u t e r m a r g i n e n d i n g in sma l l sp ine , 

no t r e a c h i n g e n d of l ame l l a . 

B r a n c h i a l f o r m u l a s i m p l e , c o n s i s t i n g of o n l y f o u r p l e u r o b r a n c b i a e , a n d six e x o p o d s f r o m th i rd m a x i l l i p e d to 

f i f t h p e r e i o p o d (F ig . 2a , i); 

I n m IV V V I vn vm 
T h o r a c i c S o m i t e ^ , , ^ 

( M x p l ) ( M x p 2 ) ( M x p 3 ) (Pl) (P2) (P3 ) (P4) (P5) 

P l e u r o b r a n c b i a e - - 1 1 1 1 -

A r t h r o b r a n c h i a e - - - - - - -

P o d o b r a n c h i a e - - - - - - -

E p i p o d s - - - - - - -

E x o p o d s - 1 1 1 1 1 1 

SIZE. — T h e h o l o t y p e is 12 m m C L (BURUKOVSKY, 1993) . T h e MUSORSTOM m a t e r i a l a r e s l i g h t l y s m a l l e r 

t h a n t h e h o l o t y p e . T h e c a r a p a c e l e n g t h is 11 .5 m m C L in m a l e and 10.9 m m in o v i g e r o u s f e m a l e . E g g s a re l a r g e 

a n d r e l a d v e l y f e w in n u m b e r , 1 .47 x 0 . 9 5 m m . T h e "Siboga" s p e c i m e n is i m m a t u r e , its c a r a p a c e l e n g t h is on ly 

4 . 6 m m . 

REMARKS. — T h e p r e s e n t s p e c i e s w a s r e c e n t l y d e s c r i b e d by BURUKOVSKY ( 1 9 9 3 ) , b a s e d o n a s i n g l e f e m a l e 
c o l l e c t e d f r o m t h e w e s t e r n I n d i a n O c e a n . A l t h o u g h s ix s p i n e s o n the p o s t e r i o r m a r g i n of the t e l s o n a n d the 
u n a r m e d f i r s t p e r e i o p o d w e r e s h o w n in the o r i g i n a l d e s c r i p d o n , the s i m p l e b r a n c h i a l f o r m u l a w a s n e i t h e r 
m e n t i o n e d n o r f i g u r e d b y B U R U K O V S K Y ( 1 9 9 3 ) . V e r y r e c e n t l y I c o u l d e x a m i n e t h e h o l o t y p e , in w h i c h 



FIG. 3. — Alainopasiphaea nudipeda (Burukovsky, 1993), a -b , e, g-i, S 11.5 m m ( M N H N - N a 13370) ; c -d , f, ovig. Ç 
10.9 mm (MNHN-Na 13371), both f rom Madagascar. 

a, third maxi l l iped; b, f irst pere iopod; c, basai part of first pereiopod; d, chela of first pere iopod in inner v iew; 
e, second pere iopod; f, basal part of second pereiopod; g, third pereiopod; h, four th pere iopod; i, f i f th pe re iopod . 
Scales = 1 mm. 



u n f o r t u n a t e l y t h e c a r a p a c e w a s en t i r e ly m i s s i n g , bu t c o n f i r m e d t h e s e c h a r a c t e r s (F ig . 2 a - b ) . T h e MUSORSTOM 
s p e c i m e n s a g r e e we l l w i th the h o l o t y p e and s h o w no a p p a r e n t sexua l d i m o r p h i s m . 

I c o u l d a l so e x a m i n e t h e sma l l s p e c i m e n tha t D E M A N ( 1 9 2 0 ) n a m e d Pasiphaea sp. a . T h i s is a j u v e n i l e , on ly 
4 .6 m m in c a r a p a c e l eng th , a n d p r o b a b l y iden t ica l w i th the p r e s e n t s p e c i e s in h a v i n g the f o l l o w i n g c h a r a c t e r s : T h e 
b r a n c h i a l f o r m u l a is the s a m e as in the p r e s e n t spec i e s , o n l y f o u r p l e u r o b r a n c h i a e are r e c o g n i z e d in t h e b ranch ia l 
c h a m b e r . T h e f i r s t p e r e i o p o d is en t i r e ly u n a r m e d on the p o s t e r i o r m a r g i n of m e r u s , i s c h i u m a n d bas i s . T h e d i s ta l 
e n d of b a s i s b e a r s no s p i n e . T h e m e r u s of the s e c o n d p e r e i o p o d is a r m e d w i t h o n e s p i n e at d i s ta l t h i rd of t h e 
p o s t e r i o r m a r g i n ; the d i s ta l e n d of the b a s i s bea r s a sma l l sp ine . 

S o m e m i n o r d i s c r e p a n c i e s b e t w e e n the MUSORSTOM a n d "Siboga" s p e c i m e n s a re p r e s e n t . T h e b r a n c h i o s t e g a l 
s i n u s is ill d e f i n e d a n d the s p i n e o n the b a s i c e r i t e is s m a l l in the "Siboga" s p e c i m e n , and t h e ven t r a l s u r f a c e of 
p a l m of the f i r s t p e r e i o p o d is p r o v i d e d w i t h a s ing l e se ta nea r the f i n g e r a r d c u l a d o n , w h i l e t w o se tae , o n e n e a r the 
f i n g e r a r t i c u l a d o n a n d the o t h e r on t h e m i d l e n g t h of p a l m , are o b s e r v e d in the MUSORSTOM s p e c i m e n s . O b v i o u s l y 
t h e s e d i f f e r e n c e s d e p e n d la rge ly o n the i m m a t u r i t y of the "Siboga" s p e c i m e n . 

DISTRIBUTION. — T h e p r e s e n t s p e c i m e n s w e r e c o l l e c t e d f r o m t w o loca l i t i es nea r M a d a g a s c a r at d e p t h s of 6 2 0 -

7 2 0 m . T h e h o l o t y p e w a s o b t a i n e d f r o m o f f M o z a m b i q u e at d e p t h s of 5 3 5 - 4 9 0 m . T h e "Siboga" s p e c i m e n w a s 

ob t a ined f r o m I n d o n e s i a . 

G e n u s PASIPHAEA S a v i g n y , 1816 

Pasiphaea sivado s p e c i e s g r o u p 

DEFINITION. — S m a l l a n d m o d e r a t e l y s i zed p a s i p h a e t d s . R o s t r u m shor t , t r i a n g u l a r w i th p o i n t e d a p e x , a r i s i n g 

b e h i n d a n t e r i o r m a r g i n of c a r a p a c e . D o r s a l m a r g i n of c a r a p a c e s m o o t h in m o s t s p e c i e s bu t c a r i n a t e an t e r i o r l y in 

s o m e s p e c i e s . B r a n c h i o s t e g a l s p i n e p r e s e n t . P o s t e r i o r m a r g i n of t e l son t r u n c a t e , s l i g h d y c o n v e x or s l i g h t l y 

c o n c a v e , w i t h f o u r p a i r s of s p i n e s . M a n d i b l e w i t h o u t p a l p . F o u r t h p e r e i o p o d s h o r t e r t h a n th i rd a n d f i f t h 

p e r e i o p o d s . N o a r t h r o b r a n c h i a on th i rd m a x i l l i p e d . T h r e e a r t h r o b r a n c h i a e f r o m f o u r t h to s ix th t ho rac i c s o m i t e s a n d 

f o u r o r f i v e p l e u r o b r a n c h i a e p r e s e n t o n f o u r t h to s e v e n t h or e i g h t h t h o r a c i c s o m i t e s , p l e u r o b r a n c h i a on e i g h t h 

s o m i t e , if p r e s e n t , a l w a y s r u d i m e n t a r y . 

Pasiphaea sivado a n d r e l a t e d s p e c i e s h a v e t h e f o l l o w i n g c h a r a c t e r s ; 1) s i ze s m a l l to m o d e r a t e , 2 ) c a r a p a c e 

u s u a l l y no t c a r i n a t e d o r s a l l y , 3 ) f i r s t to f i f t h a b d o m i n a l s o m i t e s no t c a r i n a t e d d o r s a l l y , 4 ) a t e r m i n a l s p i n e p r e s e n t 

o n s ix th a b d o m i n a l s o m i t e o n l y , 5 ) d is ta l m a r g i n of t e l s o n not f o r k e d , w i th f o u r pa i r s of s p i n e s , 6 ) p l e u r o b r a n c h i a 

on e i g h t h t h o r a c i c s o m i t e a b s e n t or r u d i m e n t a r y , a n d 7) t h r e e a r t h r o b r a n c h i a e p r e s e n t on f o u r t h to s ix th t h o r a c i c 

s o m i t e s . 
T h e g e n e r a l m o r p h o l o g y of the s p e c i e s of this g r o u p r e s e m b l e s e a c h o the r , as set ou t b e l o w . 
R o s t r u m s m a l l , t r i a n g u l a r p r o c e s s s i t u a t e d at m i d d o r s a l l ine s l i g h d y i n s i d e c a r a p a c e . S m a l l b r a n c h i o s t e g a l 

s p i n e s i t ua t ed on or j u s t i n s ide an t e r i o r m a r g i n of c a r a p a c e . 
F i r s t t o f i f t h s o m i t e s s m o o t h d o r s a l l y , u n a r m e d . S i x t h s o m i t e l e s s t han t w i c e as l o n g as f i f t h a n d less than 

t w i c e as l o n g as d e e p . T e l s o n s h o r t e r t h a n s ix th s o m i t e , u s u a l l y w i th l o n g i t u d i n a l g r o o v e d o r s a l l y . D i s t a l m a r g i n 
of t e l s o n t r u n c a t e o r c o n v e x , w i t h f o u r pa i r s of s p i n e s ; o u t e r p a i r l o n g e s t , u s u a l l y w i t h s m a l l a c c e s s o r y se t a on 
the i r b a s e ; i nne r pa i r s sho r t e r t han ou te r , g r a d u a l l y d e c r e a s i n g in s ize . 

E y e w e l l d e v e l o p e d ; c o r n e a sphe r i ca l or s e m i s p h e r i c a l in lateral v i ew , w e l l - p i g m e n t e d . S t y l o c e r i t e no t r e a c h i n g 
or j u s t r e a c h i n g d i s t a l m a r g i n of f i r s t s e g m e n t of a n t e n n u l a r p e d u n c l e ; d o r s a l m a r g i n e n d i n g in s m a l l p o i n t in 
la te ra l v i e w . A n t e n n a l s c a l e o v e r r e a c h i n g e n l a r g e d par t of a n t e n n u l a r f l a g e l l u m , a b o u t f o u r t i m e s as l o n g as w i d e ; 
o u t e r m a r g i n m o r e o r less c o n v e x ; ou te rd i s t a l too th p r o j e c t i n g b e y o n d l a m e l l a . B a s i c e r i t e a r m e d w i th s l e n d e r s p i n e 
on l o w e r d i s ta l c o r n e r . 

M o u t h - p a r t s of t y p i c a l s h a p e . M a n d i b l e w i t h s e v e r a l s t r o n g t ee th a l o n g m e s i a l m a r g i n of i n c i s o r p r o c e s s . 
M a x i l l u l a c o m p a r a d v e l y l a rge ; p r o x i m a l end i t e sma l l , o b h q u e l y t r u n c a t e d i s ta l ly w i t h o n e or f e w shor t s i m p l e se-
t ae ; d i s ta l e n d i t e w i t h s e v e r a l a c u t e t ee th ; e n d o p o d o b l o n g , w i th s tout s i m p l e se ta on m e s i a l m a r g i n n e a r d is ta l e n d . 



M a x i l l a w i th we l l d e v e l o p e d e n d o p o d and large s c a p h o g n a t h i t e . Firs t m a x i l l i p e d w i th e l o n g a t e d l a m e l l a r par t , a r t ic-
u l a t ed d i s ta l ly . S e c o n d m a x i l l i p e d s i m p l e , p e d i f o r m ; e p i p o d a n d e x o p o d a b s e n t . T h i r d m a x i l l i p e d l o n g , r e a c h i n g 
s l i g h d y b e y o n d a n t e n n a l sca le ; d is ta l s e g m e n t abou t t w i c e as long as p e n u l d m a t e s e g m e n t ; e x o p o d we l l d e v e l o p e d . 

Al l p e r e i o p o d s wi th wel l d e v e l o p e d e x o p o d s , but no e p i p o d s . F i rs t p e r e i o p o d usua l ly r e a c h i n g b e y o n d d is ta l e n d 
of a n t e n n u l a r p e d u n c l e by e n d r e c h e l a ; c a r p u s sho r t , s h a r p l y p o i n t e d on d o r s a l and v e n t r a l e n d s ; p a l m s l i gh t ly 
l o n g e r t han f i n g e r s , u sua l ly wi th t w o s l e n d e r m o v a b l e s e t a e on m e s i a l m a r g i n ; f i n g e r s s l ende r , the i r c u t t i n g e d g e s 
t o o t h e d ; t ips c u r v e d , c r o s s i n g o n e ano the r . S e c o n d p e r e i o p o d s imi l a r to f i rs t p e r e i o p o d in s h a p e a n d l e n g t h ; c a r p u s 
w i th s l e n d e r d i s t o v e n t r a l s p i n e on ly ; finger nea r ly as l o n g as p a l m , s t r o n g l y c u r v e d at d is ta l par t . T h i r d p e r e i o p o d 
s l e n d e r , r e a c h i n g b e y o n d a n t e r i o r m a r g i n of c a r a p a c e by d a c t y l u s a n d a pa r t of p r o p o d u s ; all s e g m e n t s u s u a l l y 
u n a r m e d . F o u r t h p e r e i o p o d shor tes t , r e a c h i n g bas ia l s p i n e of s e c o n d p e r e i o p o d on ly ; d a c t y l u s p r o v i d e d w i th r a t h e r 
l o n g s e t a e on p o s t e r i o r m a r g i n ; p r o p o d u s w i th shor t s t i f f s e t a e a l o n g p o s t e r i o r m a r g i n . F i f t h p e r e i o p o d r e a c h i n g 
dis ta l m a r g i n of c a r p u s of th i rd p e r e i o p o d ; dac ty lus b road and r o u n d e d dis ta l ly , wi th severa l l ong se tae . 

E n d o p o d of m a l e first p l e o p o d w i t h t w o o r t h r e e l obes , m e s i a l l o b e s m a l l , w i t h s o m e r e d n a c u l a e in c e n t r a l 
par t ; ou te r l obe s u r r o u n d e d b y long p l u m o s e setae . E n d o p o d of m a l e s e c o n d p l e o p o d wi th a p p e n d i c e s m a s c u l i n a and 
in t e rna ; m a s c u l i n a u sua l l y shor t e r than in te rna , w i th m a n y long se tae . U r o p o d e l o n g a t e ; e x o p o d m u c h l o n g e r than 
e n d o p o d , o u t e r m a r g i n wi th sma l l d is ta l sp ine , as l o n g a s or o v e r r e a c h i n g l ame l l a . 

REMARKS. — T h e g e n u s Pasiphaea c o n t a i n s m a n y s p e c i e s w h i c h t o g e t h e r s h o w a w i d e r a n g e of m o r p h o l o g i c a l 
va r i a t ion . O f these the t y p e s p e c i e s of the g e n u s , P. sivado, and o the r re la ted spec ie s , s u c h as P. propinqua d e M a n , 
1916 , P. japónica O m o r i , 1976, a n d P. rnarisrubri I w a s a k i , 1989 , w e r e r e p o r t e d to be v e r y s i tn i l a r in s h a p e and 
s ize . T h e y d i f f e r f r o m the o t h e r m e m b e r s of Pasiphaea in h a v i n g a t e r m i n a l s p i n e on the d o r s a l m a r g i n of the s ix th 
a b d o m i n a l s o m i t e . F i v e o the r n e w spec i e s r e l a t ed to P. sivado w e r e f o u n d in the MUSORSTOM m a t e r i a l . T h e y p r o v e 
to s h a r e s o m e i m p o r t a n t c h a r a c t e r s w i th the a b o v e m e n t i o n e d spec i e s , in add i t i on to the t e r m i n a l s p i n e on t h e s ix th 
a b d o m i n a l s o m i t e . T h e y c o n s t i t u t e a s i n g l e na tura l g r o u p , t h e P. sivado s p e c i e s g r o u p , w h i c h m a y b e in the f u t u r e 
wil l b e r e c o g n i z e d as a d is t inc t s u b g e n u s of the g e n u s Pasiphaea. 

T h e t e r m i n a l s p i n e o n the s ix th a b d o m i n a l s o m i t e is the m o s t a p p a r e n t a n d u s e f u l c h a r a c t e r , by w h i c h th i s 
s p e c i e s g r o u p is r ead i ly d i s t i n g u i s h e d f r o m the o the r s p e c i e s g r o u p s . T h i s c h a r a c t e r d o e s not eas i ly c h a n g e in s h a p e 
and s ize , a n d is l ess l ikely to b e d a m a g e d than the tips of r o s t r u m , te l son and u r o p o d a l e x o p o d s , w h e n s p e c i m e n s 
s u f f e r d a m a g e . In s o m e s p e c i e s s u c h as P. trúncala R a t h b u n , 1 9 0 6 a n d P. longitaenia K e n s l e y , T r a n t e r & G r i f f i n , 
1 9 8 7 , t h e d o r s a l m a r g i n of the s ix th a b d o m i n a l s o m i t e is p r o d u c e d as a " p o i n t e d e n d " , no t as a t rue s p i n e . T h e 
l a te ra l a s p e c t of t h e p o i n t e d e n d s o m e w h a t r e s e m b l e s tha t of a t rue s p i n e , bu t s p i n e a n d p o i n t e d e n d a r e e a s i l y 
r e c o g n i z e d f r o m e a c h o t h e r in do r sa l v i e w . T h e t rue s p i n e is s l e n d e r a n d n e e d l e - l i k e , e s p e c i a l l y no t b r o a d e n e d at 
base , bu t the p o i n t e d end is t r i angu la r in s h a p e w i th a b r o a d base . 

T h e r e a re s o m e s p e c i e s p r o v i d e d wi th a p o s t e r o d o r s a l s p i n e on o t h e r a b d o m i n a l s o m i t e s as w e l l as on the s ix th 
s o m i t e , f o r e x a m p l e P. orientalis S c h m i t t , 1931, P. hoplocerca C h a c e , 1 9 4 0 a n d P. seniispinosa H o l t h u i s , 1951 . 
T h e y are e x c l u d e d f r o m this spec i e s g r o u p , b e c a u s e they d o not sha re the a b o v e m e n t i o n e d cha rac t e r s . 

It h a s b e e n e m p h a s i z e d tha t m a i n s p e c i f i c c h a r a c t e r s of the g e n u s Pasiphaea w e r e the s p i n a t i o n of the f i r s t a n d 
s e c o n d p e r e i o p o d s and the s h a p e of the t e l son e n d (BURUKOVSKY & ROMENSKY, 1987 ; BURUKOVSKY, 1996) . 
T h e y a re i n d e e d i m p o r t a n t , bu t the b ranch ia l d i f f e r e n c e s s e e m to b e a l m o s t n e g l e c t e d m th is g e n u s . T h e s p e c i e s of 
th is s p e c i e s g r o u p , s u c h as P. sivado, P. japónica, a n d P. propinqua, h a v e the s a m e b r a n c h i a l f o r m u l a , t h r e e 
a r t h r o b r a n c h i a e f r o m the f o u r t h to s ix th t h o r a c i c s o m i t e s and f o u r n o r m a l a n d o n e r u d i m e n t a r y p l e u r o b r a n c h i a e 
f r o m the f o u r t h to e i g h t h t h o r a c i c s o m i t e s . T h i s f o r m u l a , h o w e v e r , d i f f e r s f r o m t h o s e of o t h e r r e m a i n i n g s p e c i e s , 
in w h i c h the last p l e u r o b r a n c h i a is n o r m a l , no t r e d u c e d . A m o n g the MUSORSTOM m a t e r i a l s a re f i v e n e w s p e c i e s , 
wh ich bear d i f f e r en t and m o r e r educed branchia l f o r m u l a e . 

B r a n c h i a l r e d u c t i o n , t h e r e f o r e , o c c u r s in e v e r y s p e c i e s of the P. sivado s p e c i e s g r o u p . T h e c o n d i t i o n is no t 
u n i f o r m , t h o u g h t h e r e a re a l w a y s t h r e e a r t h r o b r a n c h i a e , a n d the s p e c i e s a re r o u g h l y d i v i d e d in to t w o g r o u p i n g s : 
five s p e c i e s b e a r o n l y f o u r p l e u r o b r a n c h i a e a n d t h r e e h a v e five p l e u r o b r a n c h i a e , of w h i c h t h e last o n e is a l w a y s 
r u d i m e n t a r y , b e a r i n g on ly a f e w gill l a m e l l a e . It d i f f e r s in f o r m f r o m the m i n i a t u r e or u n d e v e l o p e d gil l , o f t e n s een 
in the i m m a t u r e s p e c i m e n s of o t h e r l a rge - s i zed spec i e s o f the g e n u s . 

O n t h e o t h e r h a n d , Pasiphaea s p e c i e s w i t h o u t the t e n n i n a l s p i n e on the s ix th s o m i t e h a v e t h r e e w e l l - d e v e l o p e d 
a r t h r o b r a n c h i a e f r o m the f o u r t h to s ix th t h o r a c i c s o m i t e s a n d five n o r m a l p l e u r o b r a n c h i a e a re a l s o p r e s e n t on all 



t h o r a c i c s o m i t e s . T h e l a s t p l e u r o b r a t i c h is n e v e r r e d u c e d , h a v i n g u s u a l l y t he s a m e s h a p e as t h o s e o f p r e c e d i n g 
s o m i t e s . Pasiphaea s p e c i e s w i t h t e r m i n a l s p i n e s on t w o o r th ree a b d o m i n a l s o m i t e s , e v e n if a s p i n e is p r e s e n t on 
t he s i x t h s o m i t e , n e v e r s h o w b r a n c h i a l r e d u c t i o n , a n d h a v e a c o m p l e t e set of gi l ls . 

T h e s e t w o g r o u p i n g s w i t h i n t he Pasiphaea s p e c i e s g r o u p b a s e d on b r a n c h i a l d i f f e r e n c e s c o i n c i d e r a t h e r w e l l 
w i t h a p a t t e r n o f s p i n a t i o n of t he f i r s t a n d s e c o n d p e r e i o p o d s . E a c h bas i s of t he first a n d s e c o n d p e r e i o p o d s a l w a y s 
e n d s in a w e l l - d e v e l o p e d p o s t e r o d i s t a l s p i n e in b o t h g r o u p i n g s . T h e m e r i a r e a r m e d w i t h a s e r i e s of s p i n e s , b u t 
t he i r a r r a n g e m e n t s a r e r a the r d i f f e r e n t f r o m e a c h o the r . T h e r e a re less t han ten s p i n e s on the first p e r e i o p o d a n d l e s s 
t h a n 17 s p i n e s on t he s e c o n d p e r e i o p o d in t h e first g r o u p i n g , w h i l e in the s e c o n d g r o u p i n g u s u a l l y m o r e than ten 
s p i n e s o n t he f i r s t p e r e i o p o d a n d u s u a l l y m o r e t h a n 15 s p i n e s on t he s e c o n d p e r e i o p o d . P. sivado is an e x c e p t i o n , 
t h o u g h it h a s t h e b r a n c h i a l f o r m u l a of t he s e c o n d g r o u p i n g , t he s p i n a t i o n is l e s s t han ten on t he first p e r e i o p o d , 
a n d l e s s t h a n 15 s p i n e s qn t he s e c o n d p e r e i o p o d . 

T h e b a s i s a n d i s c h i u p i d o e s not s h o w s u c h pa t t e rn of t h e s p i n a t i o n , a n d t he p r e s e n c e o r a b s e n c e of t he s p i n e ( s ) 
s e e m to b e c o n s t a n t , t h o u g h n u m b e r s a r e a l w a y s v a r i a b l e . T h e r e is an e x c e p t i o n w i t h t he i s c h i u m of P. gracilis 
sp . n o v . , in w h i c h o n e f e m a l e f r o m t h e n o r t h e r n S o u t h P a c i f i c is a r m e d w i t h o n e s p i n e on t h e l e f t s i d e b u t 
u n a r m e d o n t he r i gh t s ide . 

T h e r o s t r u m is s h o w n to b e r a the r v a r i a b l e in s h a p e d e p e n d i n g on g r o w t h , o r p r e s e n c e o r a b s e n c e of e l l o b i o p s i d 
p a r a s i t e s , b u t i ts g e n e r a l m o r p h o l o g y is still u s e f u l f o r a l m o s t all s p e c i e s . A s p o i n t e d o u t by BURUKOVSKY & 
ROMENSKY ( 1 9 8 7 ) a n d BURUKOVSKY ( 1 9 9 6 ) , t he f o r m of t he b r a n c h i a l s i n u s is i m p o r t a n t a n d m a y b e c o n s t a n t , 
t h o u g h it is r a t h e r d i f f i c u l t to o b s e r v e , b e c a u s e the ven t r a l m a r g i n of c a r a p a c e is o f t e n s o f t e n e d and f o l d e d i n w a r d s . 

Pasiphaea sivado h a s b e e n r e p o r t e d s e v e r a l t i m e s f r o m v a r i o u s seas . R e c o r d s f r o m o t h e r a r e a s t h a n t he A t l a n t i c 
O c e a n , w e r e pa r t l y c h e c k e d a n d p r o v e d to b e d i f f e r e n t s p e c i e s (OMORI, 1 9 7 6 and IWASAKI, 1989) a n d the r e m a i n i n g 
r e c o r d s a r e n o w r e e x a m i n e d f r o m the s p e c i m e n s c o n c e r n e d or f r o m the p u b l i s h e d r e f e r e n c e s . N o w , P. sivado s.s. is 
r e s t r i c t e d in i t s d i s t r i b u t i o n to t h e n o r t h e a s t e r n A t l a n t i c O c e a n a n d M e d i t e r r a n e a n S e a . I n c l u d i n g the five n e w 
s p e c i e s 4 e s c r i b e d he re , t he Pasiphaea sivado s p e c i e s g r o u p i n c l u d e s the f o l l o w i n g n i n e m e m b e r s : 

P. debitusae sp . n o v . (? = Pasiphaea sivado W o o d M a s o n , 1892 and Pasiphaea sivado W o o d M a s o n & 
A l c o c k , 1893) , 

P. fragilis sp . n o v . , 

P. gracilis sp . n o v . (? = Pasiphaea sp . (3 d e M a n , 1920) , 
P. japónica O m o r i , 1 9 7 6 {- Pasiphaea a f f sivado C r o s n i e r , 1 9 7 6 a n d Pasiphaea sivado K e n s l e y , 1977) , 
P. laevis sp . n o v . , 

P. marisrubri I w a s a k i , 1989 , 
P. philippinensis sp . n o v . , 
P. propinqi^aáe-M&n, 1916, 
P. sivado ( R i s s q , 1 8 1 6 ) . 

T h e s e s p e c i e s a r e d i s t i n g u i s h e d f r o m e a c h o t h e r in the k e y p r e s e n t e d b e l o w . 

Key to the Pasiphaea sivado species group 

1. E o u r p l e u r o b r a n c h i a e p r e s e n t 2 
— F i v e p l e u r o b r a n c h i a e p r e s e n t , t h o u g h t ha t on las t t h o r a c i c s o m i t e R u d i m e n t a r y 7 

2 . B a s i s of s e c o n d p e r e i o p o d w i t h 2 - 7 s p i n e s , e x c l u d i n g t e r m i n a l s p i n e 3 
— B a s i s of s e c o n d p e r e i o p o d w i t h o u t sp ines 4 

3 . R o s t r u m s l e n d e r a n d s h o r t , no t r e a c h i n g h a l f w a y b e t w e e n b a s e of r o s t r u m a n d a n t e r i o r 
m a r g i n o f c a r a p a c e . I s c h i u m of th i rd p e r e i o p o d w i t h 1 - 4 s p i n u l e s 

P. marisrubri I w a s a k i , 1 9 8 9 
— R o s t r u m s h o r t , b u t r e a c h i n g b e y o n d h a l f w a y b e t w e e n b a s e o f r o s t r u m a n d a n t e r i o r 

m a r g i n of c a r a p a c e . I s c h i u m of third p e r e i o p o d u n a r m e d . P. philippinensis s p . n o v . 



4. R o s t r u m shor t and sma l l . I s c h i u m of s e c o n d p e r e i o p o d w i th s p i n e 
P. debitusae sp. nov. 

— R o s t r u m m e d i u m or l ong . I s c h i u m of s e c o n d p e r e i o p o d usua l ly u n a r m e d 5 

5. She l l f r ag i l e . T e r m i n a l sp ine of s ix th a b d o m i n a l s o m i t e e x t e n d i n g s l i g h d y u p w a r d s 
P. fragilis sp. nov. 

— Shel l no t f rag i l e . T e r m i n a l sp ine of s ix th a b d o m i n a l s o m i t e e x t e n d i n g s t ra igh t b a c k w a r d s 
6 

6. B r a n c h i o s t e g a l s inus a b s e n t or o b s c u r e . R o s t r u i n long w i th w i d e b a s e 
P. laevis sp. nov. 

— B r a n c h i a l s i nus p resen t . R o s t r u m m e d i u m wi th n a r r o w b a s e P. gracilis sp . n o v . 

7. S ix th a b d o m i n a l s o m i t e s h a r p l y c a r i n a t e d o r s a l l y . P o s t e r i o r m a r g i n of t e l son s l i g h d y 
c o n v e x P. propinqiia D e M a n , 1 9 1 6 

— Six th a b d o m i n a l s o m i t e no t ca r ina t e do r sa l l y . P o s t e r i o r m a r g i n of t e l son t r u n c a t e 8 

8. M e r u s of f i r s t p e r e i o p o d w i th 1-8 sp ines , m e r u s of s e c o n d p e r e i o p o d w i t h 5 - 1 5 s p i n e s . . . 
P. sivado ( R i s s o , 1 8 1 6 ) 

— M e r u s of f i r s t p e r e i o p o d w i th 5 - 1 2 s p i n e s , m e r u s of s e c o n d p e r e i o p o d w i th 14-23 s p i n e s 
P. japónica O m o r i , 1 9 7 6 

Pasiphaea marisrubri I w a s a k i , 1 9 8 9 

Fig. 4 

Pasiphaea marisrubri Iwasaki, 1989: 178, figs 1-2. 
Pasiphaea marisrubrae - BURUKOVSKY, 1996: 843 (list). 
? Pasiphaea sivado - BALSS, 1915: 17. Not Risso, 1816. 
Pasiphaea sivado - CALMAN, 1939: 185. Not Risso, 1816. 

M A T E R I A L EXAMINED. — Central Red Sea. "Sonne": sm So-02 /43-TAP, 21°14 .80 'N, 37°15 .40 'E , 0 - 2 2 0 m, 
18.10.1977: 7 S 7.1-10.0 mm, 1 ovig. $ 10.8 mm, 6 ? 6.6-11.4 m m (paratypes, S M F 17545). 

"Meteor": stn M5/193-Ku, 19°24.3'N, 38°31.2'E, 696-705 m, 28.02.1987: 4 2 9.1-12.7 m m ( S M F 17999). 

DIAGNOSIS. — S h e l l m o d e r a t e l y f i r m . R o s t r u m s m a l l , s p i n e - l i k e , no t r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e . 
C a r a p a c e do r sa l l y r o u n d e d ; b r a n c h i o s t e g a l s inus d e v e l o p e d . A b d o m i n a l s o m i t e s do r sa l ly r o u n d e d . P o s t e r i o r m a r g i n 
of t e l son t r unca t e , w i th 4 pa i r s of sp ines . F i r s t p e r e i o p o d w i t h 5 - 1 2 s p i n e s on m e r u s a n d u n a r m e d on b a s i s e x c e p t 
f o r a p o s t e r o d i s t a l sp ine . S e c o n d p e r e i o p o d w i t h 14 -23 s p i n e s on m e r u s , a n d u n a r m e d on i s c h i u m ; u n a r m e d o n 
b a s i s e x c e p t f o r a p o s t e r o d i s t a l sp ine . I s c h i u m of th i rd p e r e i o p o d w i th t w o or t h r e e s p i n u l e s o n p o s t e r i o r m a r g i n . 
D e v e l o p e d a r t h r o b r a n c h i a e p r e s e n t o n f o u r t h to s ix th t h o r a c i c s o m i t e s . P l e u r o b r a n c b i a e f r o m f o u r t h to s e v e n t h 
t h o r a c i c s o m i t e s . 

SIZE. — T h e h o l o t y p e is a m a l e , 10 .0 m m in C L a n d the a l l o t y p e an o v i g e r o u s f e m a l e , 11 .2 m m . T h e 

s m a l l e s t o v i g e r o u s f e m a l e is 9 . 4 m m in C L . T h e e g g s i ze is 1.2 x 0 . 8 m m (IWASAKl, 1989) . 

REMARKS. — T h e s p e c i e s is we l l d e s c r i b e d by IWASAKI ( 1 9 8 9 ) . T h e b r a n c h i a l f o r m u l a of th is s p e c i e s w a s 
c o n f i r m e d by the e x a m i n a t i o n of p a r a t y p e s a n d o t h e r m a t e r i a l s d e p o s i t e d at t h e F o r s c h u n g s i n s t i t u t S e n c k e n b e r g , 
F r a n k f u r t . N o t r ace of a p l e u r o b r a n c h is p r e s e n t on the e i g h t h t h o r a c i c s o m i t e (F ig . 4b ) . 

T h e d i s d n c d o n s b e t w e e n the p r e s e n t s p e c i e s and P. philippinensis sp . nov . a re m e n t i o n e d u n d e r t h e a c c o u n t of 
t h e l a t t e r s p e c i e s . A s s h o w n by IWASAKI ( 1 9 8 9 ) , t h e r o s t r u m is s m a l l a n d s h o r t , a n d the d i s t a l s p i n e o n t h e 
b a s i c e r i t e is m o r e s l e n d e r (F ig . 4a ) . M o r e o v e r P. marisrubri a l w a y s b e a r s t w o or t h r e e s p i n u l e s o n t h e p o s t e r i o r 
m a r g i n of the i s c h i u m of the third p e r e i o p o d , w h i c h is an u n i q u e c h a r a c t e r of th is s p e c i e s (F ig . 4c -d ) . 



a 

FIG. 4. — Pasiphaea marismbri Iwasaki , 1989, paratypes: a, $ 9.7 inm ; b -d , 5 11.4 mm, both f rom Red Sea ( S M F 
17545, par t ) . 

a, anterior part of body; b, branchial chamber ; c, basal part of right third pereiopod; d, basal part of left third pereiopod. 
Scales = 1 mm. 

R e f e r e n c e s to P. sivado b a s e d on R e d S e a s p e c i m e n s (BALSS, 1915 a n d CALMAN, 1 9 3 9 ) h a v e a l r e a d y b e e n 

r e v i e w e d b y IWASAKI ( 1 9 8 9 ) . 

DISTRIBUTION. — O n l y k n o w n f r o m t h e R e d S e a (IWASAKI, 1989) . 

Pasiphaea philippinensis sp. nov. 
Figs 5-7 

M A T E R I A L EXAMINED. — P h i l i p p i n e s . MUSORSTOM 2; sm C P 25, 13°39'N, 120°43'E, 520-550 m, 23.1 1.1980; 
\ Â 12.0 m m ( M N H N - N a 13372). 

TYPE MATERIAL. — T h e u n i q u e s p e c i m e n , a m a l e 12 ,0 m m C L ( M N H N - N a 1 3 3 7 2 ) , is t he h o l o t y p e . 

DIAGNOSIS . — S h e l l n o t f r a g i l e . R o s t r u m m o d e r a t e , n o t r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e . C a r a p a c e 
d o r s a l l y r o u n d e d ; b r a n c h i o s t e g a l s i n u s o b s c u r e . A b d o m i n a l s o m i t e s d o r s a l l y r o u n d e d . P o s t e r i o r m a r g i n of t e l son 
t r u n c a t e , w i t h 4 p a i r s o f s p i n e s . F i r s t p e r e i o p o d w i t h 9 s p i n e s o n m e r u s a n d 1 s p i n e o n b a s i s e x c l u d i n g 
p o s t e r o d i s t a l s p i n e . S e c o n d p e r e i o p o d w i t h 1 6 - 1 7 s p i n e s on m e r u s , 1 s p i n e o n i s c h i u m a n d 4 - 5 s p i n e s o n b a s i s 
e x c l u d i n g p o s t e r o d i s t a l s p i n e . I s c h i u m of th i rd p e r e i o p o d w i t h o u t s p i n u l e s . D e v e l o p e d a r t h r o b r a n c h i a e p r e s e n t on 
f o u r t h t o s i x t h t h o r a c i c s o m i t e s . P l e u r o b r a n c h i a e o n f o u r t h to s e v e n t h t h o r a c i c s o m i t e s . 

DESCRIPTION. — R o s t r u m s h o r t , d i r e c t e d o b l i q u e l y f o r w a r d s , r e a c h i n g h a l f w a y b e t w e e n b a s e o f r o s t r u m a n d 

a n t e r i o r m a r g i n of c a r a p a c e . C a r a p a c e w i t h b r a n c h i o s t e g a l s i nus h a r d l y d e v e l o p e d ( F i g s 5, 6a) . 



FIG. 5. — Pasiphaea philippinensis sp. nov., holotype, ê 12.0 mm (MNHN-Na 13372), Philippines. Scale = 1 mm. 

S i x t h a b d o m i n a l s o m i t e 1.7 t i m e s as l o n g as f i f t h s o m i t e a n d 1.8 t i m e s as l o n g as d e e p ; v e n t r o d i s t a l c o r n e r 

w i t h s m a l l c o n v e x i t y w i th m i n u t e s p i n e (F ig . 6 c ) . T e l s o n 0 . 7 t i m e s as l o n g as s i x t h s o m i t e , d o r s a l l y w i t h 

s h a l l o w g r o o v e e x t e n d i n g f o r a l m o s t en t i r e l eng th (F ig . 6d ) ; dis tal m a r g i n s l igh t ly c o n v e x w i th p r o b a b l y f o u r pa i r s 

of sp ines , o u t e r pa i r l onges t , w i t h o u t sma l l se ta on base ; i nne r t w o pa i r s n e a r l y e q u a l in l e n g t h (F ig . 6e) . 

S t y l o c e r i t e s h o r t e r t han f i r s t s e g m e n t of a n t e n n u l a r p e d u n c l e (F ig . 6b ) . A n t e n n a l s c a l e 4 . 0 t i m e s as l o n g as 

w ide , a n d shor te r (0 .93) than che l a of first p e r e i o p o d ; bas i ce r i t e a r t i cu la ted w i th s l e n d e r sp ine on l o w e r d is ta l c o r n e r 

(F ig . 6a) . M o u t h - p a r t s s h o w i n g typ ica l s h a p e of g e n u s (F igs 6 f - j , 7a) . 

F i r s t p e r e i o p o d w i th s p i n e at p o s t e r o d i s t a l e n d of b a s i s (F ig . 7 b , c) ; i s c h i u m u n a r m e d a n d m e r u s w i t h n i n e 

s p i n e s o n p o s t e r i o r m a r g i n ; c h e l a t y p i c a l s h a p e , w i t h t w o m o v a b l e s e t a e o n m e s i a l m a r g i n (F ig . 7 d ) . B a s i s of 

s e c o n d p e r e i o p o d w i t h l a r g e s p i n e at p o s t e r o d i s t a l e n d and f o u r or f i v e s p i n e s o n p o s t e r i o r m a r g i n (F ig . 7 e - f ) ; 

i s c h i u m w i t h o n e s p i n e o n m i d l e n g t h of p o s t e r i o r m a r g i n ; m e r u s w i t h 16 or 17 s p i n e s o n p o s t e r i o r m a r g i n . N o 

s p i n u l e s o n i s c h i u m of th i rd p e r e i o p o d (F ig . 7g) . F o u r t h a n d fifth p e r e i o p o d s typ ica l s h a p e fo r g e n u s (F ig . 7h , i). 

E n d o p o d of m a l e first p l e o p o d c o m p o s e d of t w o l obes , m e s i a l l o b e s m a l l , w i t h s o m e r e t i n a c u l a e in c e n t r a l par t ; 

o t h e r l o b e la rge , s u r r o u n d e d by l o n g p l u m o s e se t ae (F ig . 6k) . E n d o p o d of m a l e s e c o n d p l e o p o d of typ ica l s h a p e f o r 

the g r o u p ; a p p e n d i x m a s c u l i n a w i th ten l o n g se t ae (Fig . 61). 

B r a n c h i a l f o r m u l a as f o l l o w s : 

T h o r a c i c S o m i t e 
I n m 

( M x p l ) ( M x p 2 ) ( M x p 3 ) 

IV 

(Pl) 

V 

(P2) 

VI 

(P3 ) 

v n 

(P4) 

v i n 

(P5 ) 

P l e u r o b r a n c h i a e 

Ar th rob ranch iae 

P o d o b r a n c h i a e 

E p i p o d s 

E x o p o d s 1 

1 

1 

1 

1 

1 

P l e u r o b r a n c h i a e p r e s e n t o n f o u r t h to s e v e n t h t h o r a c i c s o m i t e s , e i g h t h s o m i t e w i t h n o p l e u r o b r a n c h . 

A r t h r o b r a n c h i a e p r e s e n t o n f o u r t h to s ix th t h o r a c i c s o m i t e s . Al l p e r e i o p o d s w i t h w e l l d e v e l o p e d e x o p o d s , bu t 

w i t h o u t e p i p o d s or p o d o b r a n c h i a e . 



FIG. 6. — Pasiphaea philippinensis sp. nov., holotype, â 12.0 mm ( M N H N - N a 13372), f rom the Philippines, 
a, anterior part of body in lateral view; b, same in dorsal view; c, distal end of sixth abdominal somite and telson in 
lateral view; d, telson in dorsal view; e, distal end of telson; f, mandible; g, maxil lula; h, maxil la; i, first maxi l l iped; 
j, second maxil l iped; k, first pleopod; 1, appendices masculina and interna. Scales = 1 mm. 

ETYMOLOGY. — T h e s p e c i f i c n a m e , philippinensis, r e f e r s to the t y p e loca l i ty . P h i l i p p i n e w a t e r s . 

SIZE. — T h e u n i q u e s p e c i m e n , the h o l o t y p e m a l e , is 12 .0 m m C L . 

REMARKS. — T h e h o l o t y p e is s l igh t ly d a m a g e d , d i s ta l t h r e e s e g m e n t s a n d the d is ta l pa r t of m e r u s of the le f t 
f i r s t p e r e i o p o d , d i s ta l t h r e e s e g m e n t s of the r i gh t s e c o n d p e r e i o p o d , a n d o u t e r d i s ta l s p i n e of the u r o p o d a l e x o p o d 
a re m i s s i n g . H o w e v e r , th is s p e c i e s is very c l ea r in its s p e c i f i c s ta tus and r ead i ly d i s t i n g u i s h e d f r o m o t h e r spec i e s . 



FIG. 7. — Pasiphaea philippinensis sp. nov., holotype, TÎ 12.0 mm ( M N H N - N a 13372), Phil ippines, 
a, third maxi l l iped; b, f i rst pere iopod; c, basai part of first pere iopod; d , chela of first pere iopod in inner view; 
e, second pere iopod; f, basal part of second pereiopod; g, third pere iopod; h , four th pere iopod; i, f i f th pere iopod . 
Scale = 1 mm. 



P. philippinensis sp . n o v . is c h a r a c t e r i z e d by h a v i n g on ly f o u r p l e u r o b r a n c b i a e and th ree a r t h r o b r a n c h i a e in o n e 
s i d e of the b r a n c h i a l c h a m b e r a n d s o m e s p i n e s on t h e b a s i s of the s e c o n d p e r e i o p o d . T h e c o m b i n a t i o n of t h e s e 
c h a r a c t e r s h a s not b e e n f o u n d in any o the r k n o w n spec ies , excep t fo r P. marisrubri I w a s a k i . 

F o u r p l e u r o b r a n c b i a e a re r e c o r d e d in the o the r f i v e n e w s p e c i e s m e n t i o n e d b e l o w , b u t they all h a v e the bas i s of 
t h e s e c o n d p e r e i o p o d u n a r m e d , e x c l u d i n g the p o s t e r o d i s t a l sp ine . P. marisrubri h o w e v e r b e a r s f o u r or f i v e s p i n e s 
on the p o s t e r i o r m a r g i n of b a s i s of the s e c o n d p e r e i o p o d , e x c l u d i n g the pos t e rod i s t a l sp ine . T h e b r a n c h i a l f o r m u l a 
w a s c o n f i r m e d by an e x a m i n a d o n of a par t of the t y p e se r ies . P. marisrubri s h o w s the s a m e b r a n c h i a l f o r m u l a as 
P. philippinensis. H o w e v e r , t h e s e t w o s p e c i e s a re d i s t i n g u i s h e d f r o m e a c h o t h e r by the r o s t r u m s h a p e , a n d the 
s p i n a d o n of t h e i s c h i u m of t h e th i rd p e r e i o p o d . In P. marisrubri t he r o s t r u m is s l e n d e r and sho r t , no t r e a c h i n g 
h a l f w a y b e t w e e n b a s e of the r o s t r u m and an t e r i o r m a r g i n of the c a r a p a c e . O n the o t h e r h a n d , P. philippinensis h a s 
t h e r o s t r u m s l i g h d y l o n g e r , r e a c h i n g m o r e than h a l f w a y b e t w e e n b a s e of the r o s t r u m a n d a n t e r i o r m a r g i n of the 
c a r a p a c e (F ig . 6b) . T h e i s c h i u m of the th i rd p e r e i o p o d is u sua l ly a r m e d w i th o n e to f o u r s p i n u l e s on the p o s t e r i o r 
m a r g i n in P. marisrubri, w h i l e u n a r m e d in P. philippinensis (F ig . 7g) . T h e s p i n e on t h e b a s i c e r i t e of the s e c o n d 
a n t e n n a is m o r e s l e n d e r in P. marisrubri t han in P. philippinensis, and o n e or t w o s p i n u l e s a re p r e s e n t on the 
l o w e r m a r g i n n e a r t h e p r o x i m a l p a r t m P. marisrubri ( F i g . 4 a ) , b u t n o s u c h s p i n u l e s a r e p r e s e n t m 
P. philippinensis (Fig. 6a). 

DISTRIBUTION. — T h e P h i l i p p i n e s at a d e p t h of 5 2 0 - 5 5 0 m . 

Pasiphaea debitusae sp. nov. 
Figs 8-10 

? Pasiphaea sivado - WOOD MASON, 1892, pl. 3, fig. 6. Not Risso, 1816. 
? Pasiphaea sivado - WOOD MASON & ALCOCK, 1893, fig. 1. Not Risso, 1816. 

M A T E R I A L EXAMINED. — I n d o n e s i a . KARUBAR: sm D W 08, 05°20'S, 1 3 2 ° 3 r E , 358-360 m, 23.10.1991: 1 2 
13 9 mm ( M N H N - N a 13373). — Sm C P 09, 05°23 'S, 132°29'E, 368-389 m, 23.10.1991: 1 S 13.8 mm, 2 ovig. 9 
14 8 m m ( M N H N - N a 13374). — Sm C P 19, 05°15'S, 133°01'E, 605-576 m, 25.10.1991: 1 ovig. 2 14.0 m m (MNHN-
Na 13375) — Sm C P 27, 05°33'S, 132°51'E, 304-314 m, 26.10.1991: 1 2 10.1 mm ( M N H N - N a 13376). 

FIG. 8. — Pasiphaea debitusae sp. nov., holotype, ovig. 2 14.0 mm (MNHN-Na 13375), Banda Sea. Scale = 1 mm. 



TYPE MATERIAL. — T h e o v i g e r o u s f e m a l e ( 1 4 , 0 m m , M N H N - N a 1 3 3 7 5 ) c o l l e c t e d at the s t a t ion C P 19 of 
KARUBAR c ru i se is the h o l o t y p e . Al l the o the r s p e c i m e n s are p a r a t y p e s . 

FIG. 9. — Pasiphaea debitusae sp. nov., paratypes: a-b, 5 13.9 m m ( M N H N - N a 13373); c-f , ovig. 2 14 8 m m ( M N H N -
Na 13374, part); g-h, <î 13.8 mm ( M N H N - N a 13374, part), all f rom Banda Sea. 

a, anterior part of body in lateral view; b, distal end of sixth abdominal somite in lateral view; c, telson in dorsal view; 
d, distal end of telson; e, branchial chamber; f, antennal scale; g, endopod of first p leopod; h, append i ce s masct i l ina 
and interna. Scales = 1 mm. 



DIAGNOSIS. — S h e l l no t f r a g i l e b u t no t h a r d . R o s t r u m s m a l l s p i n e d i k e , no t r e a c h i n g a n t e r i o r m a r g i n of 

c a r a p a c e . C a r a p a c e d o r s a l l y r o u n d e d ; b r a n c h i o s t e g a l s inus o b s c u r e . A b d o m i n a l s o m h e s do r sa l ly r o u n d e d . Pos t e r i o r 

m a r g i n of t e l son t r unca t e , w i t h 4 pa i r s of sp ines . F i r s t p e r e i o p o d w i th 4 - 8 s p i n e s on m e r u s a n d u n a r m e d on bas i s 

e x c l u d i n g p o s t e r o d i s t a l s p i n e . S e c o n d p e r e i o p o d w i t h 9 - 1 2 s p i n e s on m e r u s , a s i n g l e s p i n e o n i s c h i u m a n d 

u n a r m e d o n b a s i s e x c l u d i n g p o s t e r o d i s t a l s p i n e . I s c h i u m of t h i r d p e r e i o p o d w i t h o u t s p i n u l e s . D e v e l o p e d 

a r t h r o b r a n c h i a e p r e s e n t on f o u r t h to s i x t h t h o r a c i c s o m i t e s . P l e u r o b r a n c h i a e f r o m f o u r t h to s e v e n t h t h o r a c i c 

s o m i t e s . O v i g e r o u s f e m a l e s 14-15 m m . 

DESCRIPTION. — R o s t r u m s m a l l , l i ke s h o r t s p i n e , h a r d l y r e a c h i n g h a l f w a y b e t w e e n b a s e of r o s t r u m a n d 

an te r io r m a r g i n of c a r a p a c e (F igs 8, 9a) . B r a n c h i o s t e g a l s inus ha rd ly d e v e l o p e d (Fig . 9a) . 

S i x t h a b d o m i n a l s o m i t e 1 .7 -2 .0 t i m e s as l o n g as f i f t h s o m i t e a n d 1 .9-2 .0 t i m e s as l o n g as d e e p ; v e n t r o d i s l a l 

c o r n e r s h a l l o w l y c o n v e x d i s t a l ly (F ig . 9b ) . T e l s o n 0 . 6 - 0 . 7 t i m e s as l o n g as s ix th s o m i t e , do r sa l l y g r o o v e d w i t h o u t 

i n t e r r u p t i o n (F ig . 9 c ) ; d i s t a l m a r g i n t r u n c a t e w i t h f o u r pa i r s of s p i n e s , o u t e r pa i r l o n g e s t , w i t h o u t s m a l l se ta on 

b a s e ; i n n e r m o s t pa i r sho r t e s t , t w o i n t e r m e d i a t e pa i r s nea r iy of e q u a l l eng th (F ig . 9d) . 

S t y l o c e r i t e s h o r t e r t h a n first s e g m e n t of a n t e n n u l a r p e d u n c l e (F ig . 9a) . A n t e n n a l s c a l e 4 . 1 - 4 . 8 t i m e s as l o n g as 

w i d e , a n d s h o r t e r ( 0 . 9 1 - 0 . 9 5 ) t h a n c h e l a of first p e r e i o p o d ; b a s i c e r i t e w i t h s l e n d e r s p i n e on l o w e r d i s ta l c o r n e r 

(F ig . 9a ) . M o u t h - p a r t s s h o w i n g typ ica l s h a p e of g e n u s (F ig . 10a- f ) . 

F i r s t p e r e i o p o d w i t h s p i n e at p o s t e r o d i s t a l e n d of ba s i s ; i s c h i u m u n a r m e d ; m e r u s w i t h f o u r to e i g h t s p i n e s on 

p o s t e r i o r m a r g i n (F ig . lOg) ; p a l m l o n g e r t han fingers, w i t h t w o s l e n d e r se t ae on m e s i a l m a r g i n (F ig . lOh) . B a s i s 

of s e c o n d p e r e i o p o d e n d i n g in l a r g e s p i n e , p o s t e r i o r m a r g i n u n a r m e d ; i s c h i u m w i t h o r w i t h o u t s i n g l e s p i n e on 

p o s t e r i o r m a r g i n ( F i g s 8, lOi); m e r u s w i t h 9 to 14 s p i n e s on p o s t e r i o r m a r g i n (F ig . lOi). N o s p i n u l e s on i s c h i u m 

of th i rd p e r e i o p o d (F ig . lOj) . F o u r t h a n d fifth p e r e i o p o d s typ ica l s h a p e f o r g e n u s (F ig . lOk-1). 

E n d o p o d of m a l e first p l e o p o d c o m p o s e d of t w o l obes , m e s i a l l o b e smal l , w i th s o m e r e t i n a c u l a e in cen t r a l par t ; 

o u t e r l o b e s u r r o u n d e d b y l o n g p l u m o s e s e t a e (F ig . 8g) . E n d o p o d of m a l e s e c o n d p l e o p o d s i m i l a r to p r e c e d i n g 

s p e c i e s ; a p p e n d i x m a s c u l i n a w i th s e v e n l o n g se t ae (F ig . 8h) . 

B r a n c h i a l f o r m u l a s a m e as p r e c e d i n g spec i e s . P l e u r o b r a n c h i a e p r e s e n t on f o u r t h to s e v e n t h t h o r a c i c s o m i t e s , no 

p l e u r o b r a n c h i a on e i g h t h t h o r a c i c s o m i t e . A r t h r o b r a n c h i a e on f o u r t h to s ix th s o m i t e s (F ig . 9e) . 

ETYMOLOGY. — F r o m t h e f a m i l y n a m e of C é c i l e DEBITUS, b i o c h e m i s t at O R S T O M , w h o w a s in c h a r g e of 

t h e p r o g r a m m S M I B ( S u b s t a n c e s M a r i n e s d ' I n t é r ê t B i o l o g i q u e ) f r o m 1986 to 1 9 9 6 a n d b u s i l y t o o k pa r t m the 

s tudy o f t h e d e e p - s e a f a u n a of f N e w C a l e d o n i a , d e s c r i b i n g n e w m o l e c u l e s of p h a r m a c e u t i c a l interest . 

SIZE. — T h e t y p e s e r i e s is c o m p o s e d of o n e m a l e 13 .8 m m C L , t h r e e o v i g e r o u s f e m a l e s 1 4 . 0 - 1 4 . 8 m m a n d 

t w o o t h e r f e m a l e s 10.1 , 13.9 m m . E g g s are l a r g e a n d r e l a t i ve ly f e w in n u m b e r , 1 .0 -1 .03 x 1 . 3 7 - 1 . 5 0 m m . 

R E M A R K S . — P. debimsae sp . n o v . s o m e w h a t r e s e m b l e s t h e p r e v i o u s n e w s p e c i e s , P. philippinensis, m 

h a v i n g t h e s a m e b r a n c h i a l f o r m u l a , a n d a s i n g l e s p i n e on the i s c h i u m of the s e c o n d p e r e i o p o d . P. debitusae, 

h o w e v e r , b e a r s n o s p i n e on the bas i s o f t h e s e c o n d p e r e i o p o d , e x c l u d i n g the p o s t e r o d i s t a l sp ine , w h i l e f o u r or five 

s p i n e s a re p r e s e n t on t h e b a s i s in P. philippinensis. M o r e o v e r , t he r o s t r u m is a p p a r e n t l y s h o r t e r a n d s m a l l e r in 

P. debitusae t han in P. philippinensis. 

T w o m a l e s w e r e r e p o r t e d f r o m n o r t h of t h e A n d a m a n S e a u n d e r the n a m e of P. sivado by W O O D MASON 

( 1 8 9 2 ) a n d W O O D MASON & ALCOCK ( 1 8 9 3 ) . T h e d e s c r i p t i o n w a s t oo b r ie f to u n d e r s t a n d d e f i n i t e l y t h e s p e c i f i c 

s t a tu s , b u t the e n t i r e a n i m a l and the a p p e n d i c e s m a s c u l i n a a n d i n t e rna w e r e figured. T h e y h a v e a ve ry shor t a n d 

s l e n d e r r o s t r u m a n d the first t w o p e r e i o p o d s a r m e d wi th a se r ies of s p i n e s on the p o s t e n o r m a r g i n . E s p e c i a l l y s o m e 

s p i n e s a r e s een o n the m e r u s a n d o n e s p i n e on the p r o x i m a l s e g m e n t , p r o b a b l y i s c h i u m , o f t h e s e c o n d p e r e i o p o d . 

T h e s e r e s u l t s i n c l u d i n g the loca l i ty s h o w tha t the A n d a m a n s p e c i e s h a s a h igh poss ib i l i t y of b e i n g r e f e r a b l e to the 

p r e s e n t s p e c i e s , u n l e s s it is a n e w s p e c i e s . P. rnarisrubri h a s a shor t r o s t r u m too , bu t the a r m a t u r e of the s e c o n d 

p e r e i o p o d is m o r e c o m p l i c a t e d a n d it is r e s t r i c t ed in its d i s t r ibu t ion to the R e d Sea . 

DISTRIBUTION. — F o u r lo ts of t h e t y p e s p e c i m e n s w e r e all c o l l e c t e d f r o m n e a r Ka i I s l a n d s , I n d o n e s i a , at 

d e p t h s of 3 0 4 - 6 0 5 m d u r i n g the KARUBAR E x p e d i t i o n in 1991. If the a b o v e i d e n t i f i c a t i o n of the W O O D MASON 

s p e c i m e n s is c o r t e c t , the d i s t r ibu t ion r a n g e of the spec i e s can b e e x t e n d e d to the A n d a m a n Sea . 



FIG. \0. ~ Pasiphaea debitusae sp. nov., paratype, 6 13.8 m m ( M N H N - N a 13374, part), f rom Banda Sea. 

a, mandible ; b, maxil lula; c, maxilla; d, first maxil l iped; e, second maxil l iped; f, third maxil l iped; g, first pere iopod; 
h, chela of first pereiopod in inner view; i, second pereiopod; j , third pereiopod; k, fourth pereiopod; I, f i f th pere iopod ' 
Scale = 1 mm. 



Pasiphaea fragilis sp. nov. 
Fig. n 

M A T E R I A L EXAMINED. — L o y a l t y i s l a n d s . MUSORSTOM 6; stn C P 438, 20°23.0 'N, 166°20.1 'E, 780 m, 
18.02.1989; 1 Â 10.8 mm (MNHN-Na 13377), 1 9 10.9 mm (MNHN-Na 13378). 

TYPE MATERIAL. — T h e m a l e ( 1 0 . 8 m m , M N H N - N a 1 3 3 7 7 ) co l l e c t ed at the s ta t ion C P 4 3 8 of MUSORSTOM 6 

c r u i s e is t h e h o l o t y p e . T h e f e m a l e co l l e c t ed at the s a m e s ta t ion is a p a r a t y p e . 

DIAGNOSIS. — S h e l l f r a g i l e . R o s t r u m s m a l l , no t r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e . C a r a p a c e d o r s a l l y 

r o u n d e d ; b r a n c h i o s t e g a l s i n u s d e v e l o p e d . A b d o m i n a l s o m i t e s d o r s a l l y r o u n d e d . P o s t e r i o r m a r g i n of t e l s o n 

t r u n c a t e , w i t h 4 p a i r s of s p i n e s . F i r s t p e r e i o p o d w i t h 6 - 9 s p i n e s o n m e r u s a n d u n a r m e d on b a s i s 

e x c l u d i n g p o s t e r o d i s t a l sp ine . S e c o n d p e r e i o p o d w i th 9 - 1 2 s p i n e s on m e r u s , u n a r m e d on i s c h i u m , a n d u n a r m e d on 

bas i s e x c l u d i n g p o s t e r o d i s t a l sp ine . I s c h i u m of third p e r e i o p o d w i t h o u t sp inu les . D e v e l o p e d a r t h r o b r a n c h i a e p re sen t 

o n f o u r t h to s i x t h t h o r a c i c s o m i t e s . P l e u r o b r a n c b i a e o n f o u r t h to s e v e n t h t h o r a c i c s o m i t e s . S p e c i m e n s a b o u t 

11 m m . 

DESCRIPTION. — R o s t r u m s h o r t , no t r e a c h i n g h a l f w a y b e t w e e n b a s e of r o s t r u m a n d a n t e r i o r m a r g i n of 

c a r a p a c e . B r a n c h i o s t e g a l s inus s h a l l o w , bu t d i s t inc t (F ig . 11a) . 

S i x t h a b d o m i n a l s o m i t e 1.7 t i m e s as l o n g as f i f t h s o m i t e and 1.8 times as l o n g as d e e p ; v e n t r o d i s t a l c o r n e r 

w i t h s h a l l o w c o n v e x i t y a n d w i t h sma l l p o i n t e d p r o c e s s ; t e r m i n a l sp ine a n g l e d s l i g h d y u p w a r d s (F ig . 1 l b ) . T e l s o n 

0 .7 d m e s as l o n g as s i x t h s o m i t e , w i t h s h a l l o w g r o o v e e x t e n d i n g d o r s a l l y w i t h o u t i n t e r r u p t i o n (F ig . 11c); d is ta l 

m a r g i n s l i g h d y c o n v e x , p r o b a b l y w i th f o u r pa i r s of s p i n e s (F ig . 1 Id ) . 

S t y l o c e r i t e s h o r t e r t h a n f i r s t s e g m e n t of a n t e n n u l a r p e d u n c l e . A n t e n n a l s c a l e 3 . 8 - 4 . 2 t i m e s as l o n g as w i d e , 

a n d s h o r t e r ( 0 . 8 9 ) t h a n c h e l a of f i r s t p e r e i o p o d ; o u t e r d i s t a l s p i n e o v e r r e a c h i n g l a m e l l a (F ig . l i e ) ; b a s i c e r i t e 

w i t h s l e n d e r s p i n e o n l o w e r d i s t a l c o r n e r . M o u t h - p a r t s no t a p p a r e n d y d i f f e r e n t f r o m t h o s e of o t h e r s p e c i e s 

( F i g . l l f ) . 

F i r s t p e r e i o p o d w i t h s p i n e at p o s t e r o d i s t a l e n d of b a s i s ; i s c h i u m u n a r m e d ; m e r u s w i t h s ix to n i n e s p i n e s o n 

p o s t e r i o r m a r g i n ( F i g . l l g ) . B a s i s of s e c o n d p e r e i o p o d e n d i n g in s p i n e , p o s t e r i o r m a r g i n u n a r m e d ; i s c h i u m 

u n a r m e d ; m e r u s w i t h 9 to 12 s p i n e s o n p o s t e r i o r m a r g i n (F ig . l i b ) . N o s p i n u l e s on i s c h i u m of th i rd p e r e i o p o d 

( F i g . 111). 
E n d o p o d s of m a l e f i r s t and s e c o n d p l e o p o d s s imi l a r to t hose of p r e c e d i n g spec i e s (F ig . 11 1-m). 

B r a n c h i a l f o r m u l a s a m e as p r e c e d i n g s p e c i e s , p l e u r o b r a n c b i a e f r o m f o u r t h to s e v e n t h t h o r a c i c s o m i t e s a n d 

a r t h r o b r a n c h i a e o n f o u r t h to s ix th t h o r a c i c s o m i t e s . 

ETYMOLOGY. — T h e s p e c i f i c name, fragilis, is b a s e d on the ve ry f r a g i l e c o n d i t i o n o f t h e she l l . 

SIZE. — T h e m a l e , h o l o t y p e , is 10.8 m m C L ; the f e m a l e , p a r a t y p e , 10.9 m m . 

R E M A R K S . — P. fragilis s p . n o v . b e l o n g s to t h e s u b g r o u p h a v i n g f o u r p l e u r o b r a n c b i a e a n d t h r e e 
a r t h r o b r a n c h i a e , a n d is m o r p h o l o g i c a l l y r e l a t ed to P. gracilis sp. nov . in the s h a p e of r o s t r u m a n d b r a n c h i o s t e g a l 
s i n u s . T h e she l l is f r a g i l e a n d t h e t e r m i n a l s p i n e of t h e s ix th a b d o m i n a l s o m i t e is a n g l e d s l i g h t l y u p w a r d s in 
P. fragilis. M o r e o v e r , t he m e r a l s p i n a t i o n of the first t w o p e r e i o p o d s is s l i g h d y less in P. fragilis. S ix s p i n e s in 
P. fragilis a n d s e v e n to n i n e s p i n e s in P. gracilis on the first p e r e i o p o d a n d 9 to 12 s p i n e s in P. fragilis a n d 13 or 
14 s p i n e s on the s e c o n d p e r e i o p o d in P. gracilis. 

T h e s p i n a t i o n of t h e d i s ta l m a r g i n of t h e t e l son is p r o b a b l y f o u r pa i r s in the p r e s e n t s p e c i e s ; in the h o l o t y p e 
o n l y s e v e n s p i n e s r e m a i n s , bu t t h e l e f t h a l f b e a r s f o u r s p i n e s , t h e i r a r r a n g e m e n t is s i m i l a r t o t h o s e of o t h e r 
s p e c i e s . O n the o t h e r h a n d , t h e r e a re n i n e s p i n e s in the p a r a t y p e , f o u r r e g u l a r s p i n e s p r e s e n t on the r igh t ha l f , five 
s p i n e s o n l e f t h a l f , in w h i c h the i n n e r t w o a re m o r e s l e n d e r than o the r s . 

DISTRIBUTION. — T h e t w o t y p e s p e c i m e n s w e r e c o l l e c t e d f r o m o n e s t a t ion in N e w C a l e d o n i a n w a t e r s at a 

d e p t h of 7 8 0 m . 



FIG. 11. — Pasiphaea fragilis sp. nov.: a -b , e -m, holotype, â 10.8 m m ( M N H N - N a 13371); c -d , paratype 2 10 9 m m 
(MNHN-Na 13378), both f rom Central Pacific Ocean. 

a, anterior part of body in lateral view; b, distal end of sixth abdominal somite in lateral view; c, telson in dorsal view; 
d, distal end of telson; e, apex of antennal scale; f, third maxil l iped; g, first pereiopod; h, second pere iopod; i, third 
pere iopod; j , fourth pereiopod; k, f i f th pereiopod; I, endopod of first pleopod; m , appendices mascul ina and interna. 
Scales = 1 mm. 



Pasiphaea laevis sp. nov. 
Figs 12-14 

MATERIAL EXAMINED. — Indones ia . Makassar Strait. CORINDON 2; stn CH 214, 0 0 ° 3 r N , 117°50'E, 595 m: 1 $ 
11.9 m m ( M N H N - N a 13379). 

Moluccas. KARUBAR: stn C P 35, 06°08 'S , 132°45'E, 390-502 m, 27.10.1991: 1 ovig. 9 12.3 mm ( M N H N - N a 
1 3 3 8 0 ) . 

TYPE MATERIAL. — T h e o v i g e r o u s f e m a l e ( 1 2 . 3 m m , M N H N - N a 1 3 3 8 0 ) c o l l e c t e d at t h e s t a t ion C P 35 of 

KARUBAR c r u i s e is the h o l o t y p e . T h e o the r f e m a l e (11 .9 m m , M N H N - N a 13379) is a p a r a t y p e . 

DIAGNOSIS. — S h e l l no t f r a g i l e . R o s t r u m l o n g a n d b r o a d b a s e d , n e a r l y o v e r r e a c h i n g a n t e r i o r m a r g i n of 
c a r a p a c e . C a r a p a c e d o r s a l l y r o u n d e d ; b r a n c h i o s t e g a l s i n u s ve ry ind i s t inc t . A b d o m i n a l s o m i t e s do r sa l l y r o u n d e d . 
P o s t e r i o r m a r g i n of t e l son t r u n c a t e , w i t h 4 pa i r s of sp ine s . F i r s t p e r e i o p o d w i th 7 - 9 s p i n e s on m e r u s a n d u n a r m e d 
on b a s i s e x c l u d i n g p o s t e r o d i s t a l sp ine . S e c o n d p e r e i o p o d w i th 12 -13 s p i n e s on m e r u s , u n a r m e d o n i s c h i u m and 
u n a r m e d o n b a s i s e x c l u d i n g p o s t e r o d i s t a l s p i n e . I s c h i u m of t h i rd p e r e i o p o d w i t h o u t s p i n u l e s . D e v e l o p e d 
a r t h r o b r a n c h i a e p r e s e n t on f o u r t h to s i x t h t h o r a c i c s o m i t e s . P l e u r o b r a n c h i a e f r o m f o u r t h to s e v e n t h t h o r a c i c 
s o m i t e s . O v i g e r o u s f e m a l e w i t h c a r a p a c e l e n g t h of 12 m m . 

FIG. 12. — Pasiphaea laevis sp. nov., holotype, ovig. 9 12.3 mm (MNHN-Na 13380), Banda Sea. Scale = 1.0 mm. 

DESCRIPTION. — R o s t r u m l o n g , w i t h b r o a d b a s e , r e a c h i n g or o v e r r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e 
( F i g s . 12, 13a -b ) . B r a n c h i o s t e g a l s i n u s ind i s t inc t , w i t h o u t a p p a r e n t e x c a v a d o n (F ig . 13a, b) . 

S i x t h a b d o m i n a l s o m i t e 1.8 d m e s as l o n g as f i f t h s o m i t e a n d 1.8 t i m e s as l o n g as d e e p ; v e n t r o d i s t a l c o r n e r 
s h a l l o w l y c o n v e x , w i t h m i n u t e s p i n e (F ig . 13c-d) . T e l s o n 0 .7 d m e s as l o n g as s ix th s o m i t e , w i t h g r o o v e d o r s a l l y , 
b u t w i t h g r o o v e a l m o s t d i s a p p e a n n g a r o u n d m i d l e n g t h (F ig . 13e) ; d is ta l m a r g i n t runca te , w i th f o u r pa i r s of sp ines , 
o u t e r p a i r l o n g e s t , w i t h s m a l l se ta on b a s e (F ig . 13f) . 

S t y l o c e r i t e s l i g h d y s h o r t e r t h a n f i r s t s e g m e n t of a n t e n n u l a r p e d u n c l e ( F i g . 1 3 a - b ) . A n t e n n a l s c a l e 3 .8 -
4 . 0 t i m e s a s l o n g as w i d e , a n d as l o n g as c h e l a of f i r s t p e r e i o p o d ; o u t e r d i s t a l s p i n e r a t h e r l o n g , e n t i r e l y 



o v e r r e a c h i n g l ame l l a (Fig . 13g); bas icer i t e wi th s l ende r sp ine on l o w e r dis ta l co rne r . M o u t h - p a r t s s h o w i n g no 
apparent d i f f e rence f r o m other species (Fig. 14a-f). 

Firs t p e r e i o p o d wi th e x t r e m e l y la rge sp ine on pos t e rod i s t a l end of bas i s ; i s c h i u m u n a r m e d ; m e r u s wi th 7 to 
9 sp ines on p o s t e n o r m a r g i n (F igs 13h, 14g); p a l m of typical s h a p e wi th two i n o v a b l e se t ae on mes i a l m a r g i n 
(Fig . 14h). Bas i s of s econd p e r e i o p o d e n d i n g in spine , pos te r io r m a r g i n u n a r m e d ; i s c h i u m u n a r m e d ; m e r u s wi th 

FIG. 13. — Pasiphaea laevis sp. nov.: a, c, e-f , holotype, ovig. ? 12.3 mm (MNHN-Na 13380), Banda Sea; b, d, g-i, 
paratype, 2 11.9 mm (MNHN-Na 13379), Indonesia. 

a-b, anterior part of body in lateral view; c -d, distal end of sixth abdominal somite in lateral view; e, telson in dorsal 
view; f, distal end of telson; g, distal apex of antennal scale; h, basal part of first pereiopod; i, basal part of second 
pereiopod. Scales = 1 mm. 



FIG. 14. — Pasiphaea laevis sp. nov., paratype, 2 11.9 mm (MNHN-Na 13379), Indonesia, 
a, mandible ; b, maxil lula; c, maxilla; d, first maxil l iped; e, second maxil l iped; f, third maxil l iped; g, first pereiopod; 
h, chela of first pereiopod in inner view; i, second pereiopod; j , third pereiopod; k, fourth pereiopod; I, f if th pereiopod. 
Scale = 1 mm. 



12 or 13 s p i n e s on p o s t e r i o r m a r g i n (F igs 13i, 14i). N o s p i n u l e s on i s c h i u m of th i rd p e r e i o p o d (F ig . 14j) . F o u r t h 
a n d f i f t h p e r e i o p o d s s a m e as o the r m e m b e r of the P. sivado s p e c i e s g r o u p (F ig . 14k, 1). 

F o u r p l e u r o b r a n c h i a e and th ree a r t h r o b r a n c h i a e on one s ide of the b ranch ia l c h a m b e r . B r a n c h i a l f o r m u l a s a m e as 
P. marisrubri a n d P. fragilis sp. nov . d e s c r i b e d a b o v e . 

ETYMOLOGY. — T h e s p e c i f i c n a m e , laevis, r e f e r s to the s m o o t h ven t ra l m a r g i n of c a r a p a c e . 

SIZE. — T h e o v i g e r o u s f e m a l e , h o l o t y p e , is 12 .3 m m C L , t h e n o n - o v i g e r o u s f e m a l e , 11 .9 i n m . E g g s a re 

n u m e r o u s in n u m b e r , 0 . 8 - 0 . 9 x 1 .2-1 .3 m m in s ize . 

REMARKS. — P. laevis sp. nov . h a s the s a m e b r a n c h i a l f o r m u l a as P. marisrubri and the p r e c e d i n g n e w s p e c i e s 
P. fragilis, b u t is d i s t i n g u i s h e d f r o m t h o s e s p e c i e s by the l o n g r o s t r u m a n d n o b r a n c b i o s t e g a l s i n u s o n t h e 
carapace. 

T h e p r e s e n t n e w s p e c i e s s h o w s the s a m e m e r i s t i c v a l u e of t h e s p i n a t i o n of t h e f i r s t t w o p e r e i o p o d s as 
P. fragilis sp . nov . a n d P. gracilis sp . nov . H o w e v e r , in la t te r t w o n e w s p e c i e s the b r a n c b i o s t e g a l s i n u s is m o r e o r 
l e s s d e f i n e d . M o r e o v e r , t h e s h e l l is d i s t i n c t l y f r a g i l e in P. fragilis a n d t h e r o s t r u m a n d a n t e n n a l s c a l e is 
c o m p a r a t i v e l y sho r t e r in P. gracilis. 

DISTRIBUTION. — T h e h o l o t y p e w a s c o l l e c t e d n e a r K a i I s l ands , I n d o n e s i a , at a d e p t h of 3 9 0 - 5 0 2 m , a n d the 
p a r a t y p e w a s f r o m M a k a s s a r Stra i t , at a d e p t h of 5 9 5 m . 

Pasiphaea gracilis sp. nov. 
Figs 15-17 

? Pasiphaea sp. (3 - DE MAN, 1920: 11, pl. 1, fig. 4-4g, pl. 2, fig. 4h-4p. 

ifHî 'R-rT-r^--^ 

FIG. 15. — Pasiphaea gracilis sp. nov., holotype, 6 12.3 mm (MNHN-Na 13382), New Caledonia. Scale = 1 mm. 

M A T E R I A L EXAMINED. — Ches ter f i e ld Is lands . MUSORSTOM 5: stn D W 313 22°24 31'S 159°32 53 'E 780-
930 m, 13.10.1986: 1 9 12.0 m m ( M N H N - N a 13381). 

N e w Caledonia . BIOCAL: stn C P 31, 23°08'S, 1 6 6 ° 5 r E , 850 m, 29.08.1985: 1 â 12.3 m m ( M N H N - N a 13382) 1 
9 14.0 m m ( M N H N - N a 13383). 



Wall i s and Futuna Islands. MUSORSTOM 7; stn DW 620, 12°34'S, 1 7 8 ° i r W , 1280 m, 28.05.1992; 1 S 6.3 mm 
( M N H N - N a 13384). — Stn C P 627, 11°54'S, 179°31'W, 597-600 m, 29.05.1992: 3 S 8 .6-10.0 mm, 1 5 9.1 m m 
( M N H N - N a 13385). — Stn C P 628, 11°53'S, 179°32'W, 625-650 m, 29.05.1992: 4 S 9.6-11.8 mm, 5 5 1 0 . 0 - 1 1 . 1 m m 
( M N H N - N a 13386). 

Indones ia . "Siboga": stn 105, off Sulu Islands, 6°8'N, 121°19'E, 275 m, 4.07.1899: 1 juv. 5.8 m m (ZMA). 

TYPE MATERIAL. — The maie ( 1 2 . 3 mm, MNHN-Na 1 3 3 8 2 ) collected at the station C P 31 of BIOCAL cruise 
is the holotype. All the other specimens, except the "Siboga" one, are paratypes. 

DIAGNOSIS. — Shell not fragile. Rostrum small, not reaching anterior margin of carapace. Carapace dorsally 
rounded; branchiostegal sinus developed. Abdominal somites dorsally rounded. Posterior margin of telson truncate, 
with 4 pairs of spines. First pereiopod with 7-9 spines on merus, unarmed on basis excluding posterodistal spine. 
Second pereiopod with 11-13 spines on merus, usually unarmed on ischium and unarmed on basis excluding 
posterodistal spine. Ischium of third pereiopod without spinules. Developed arthrobranchiae present on fourth to 
sixth thoracic somites. Pleurobranchiae on fourth to seventh thoracic somites. Females 12-14 mm. 

Mî  
FIG. 16. — Pasiphaea gracilis sp. nov., holotype, <J 12.3 mm (MNHN-Na 13382), New Caledonia, 

a, anterior part of body in lateral view; b, distal end of sixth abdominal somite in lateral view; c, telson in dorsal view; 
d, distal end of telson; e, distal apex of antennal scale; f, endopod of first pleopod; g, appendices interna and masculina. 
Scales = 1.0 mm. 

DESCRIPTION. — Rostrum rather vanable in length, comparadvely short, usually just reaching halfway 
between base of rostrum and anterior margin of carapace (Figs 15, 16a). Branchiostegal sinus shallow, but distinct 
(Fig. I6a). 

Sixth abdominal somite 1.7 times as long as fifth somite and 1.8 times as long as deep; ventrodistal corner 
with shallow convexity, with small pointed process (Fig. 16b). Telson 0.7 times as long as sixth somite, with 
shallow groove dorsally without interruption; distal margin truncate with probably four pairs of spines (Fig. 16c); 
outer pair longest, without small seta on base (Fig. 16d). 

Stylocerite shorter than first segment of antennular peduncle. Antennal scale 3.8-4.2 dmes as long as wide, and 
shorter (0.85-0.95) than chela of first pereiopod; outerdistal spine slightly curved outward, overreaching lamella 
(Fig. 16e). Mouth-parts not apparendy different from those of other species (Fig. 17a-f). 



FIG. 17. — Pasiphaea gracilis sp. nov., paratype, d 11.3 mm (MNHN-Na 13386), South Pacific Ocean near Wallis Island. 

a, mandible; b, maxillula; c, maxilla; d, first maxilliped; e, second maxilliped; f, third maxilliped; g, first pereiopod; 
h, second pereiopod; i, third pereiopod; j, fourth pereiopod; k, fifth pereiopod. Scale = 1 mm. 



F i r s t p e r e i o p o d w i t h s p i n e at p o s t e r o d i s t a l e n d of b a s i s ; i s c h i u m u n a r m e d ; m e r u s w i t h f o u r to ten s p i n e s on 
p o s t e r i o r m a r g i n (F ig . 17g). B a s i s of s e c o n d p e r e i o p o d e n d i n g in sp ine , p o s t e r i o r m a r g i n u n a r m e d ; i s c h i u m usua l ly 
u n a r m e d ; m e r u s w i t h 9 to 14 s p i n e s o n p o s t e r i o r m a r g i n (F ig . 17h) . N o s p i n u l e s on i s c h i u m of th i rd p e r e i o p o d 
(F ig . 17i). F o u r t h and f i f t h p e r e i o p o d s of typ ica l s h a p e fo r the g e n u s (F ig . 17j-k) . 

E n d o p o d s of m a l e f i r s t a n d s e c o n d p l e o p o d s s imi l a r to t h o s e of p r e c e d i n g spec i e s (Fig . 16f, g) . 

B r a n c h i a l f o r m u l a s a m e as p r e c e d i n g s p e c i e s . A r t h r o b r a n c h i a e p r e s e n t o n f o u r t h to s i x t h s o m i t e s , no 

p l e u r o b r a n c h i a o n e i g h t h t h o r a c i c s o m i t e (Fig . 9e) . 

ETYMOLOGY. — T h e s p e c i f i c n a m e , gracilis, r e f e r s to the s l e n d e r s h a p e of the spec i e s . 

SIZE. — T h e t y p e s e r i e s is c o m p o s e d of n i n e m a l e s , 8 . 6 - 1 3 . 6 m m a n d e i g h t n o n - o v i g e r o u s f e m a l e s , 9 . 1 -

1 4 . 0 m m . 

REMARKS. — P. gracilis sp . n o v . r e s e m b l e s the p r e c e d i n g n e w spec i e s , P. laevis, in h a v i n g the s a m e s p i n a t i o n 

of the f i r s t t w o p e r e i o p o d s , a n d the she l l no t f r a g i l e bu t t h e b r a n c h i a l s i n u s is d i s t i nc t a n d the a n t e n n a l s c a l e is 

s h o r t e r t han the c h e l a of the f i r s t p e r e i o p o d in P. gracilis. 

T h e s p i n a t i o n of the i s c h i u m is u sua l l y c o n s i s t e n t , bu t o n e f e m a l e , 10.0 m m , f r o m t h e s o u t h w e s t e r n P a c i f i c is 

an e x c e p t i o n , w h i c h h a s a sma l l s p i n e o n the l e f t s ide , b u t u n a r m e d on the r igh t s ide as in the o t h e r s p e c i m e n s of 

P. laevis e x a m i n e d . 
J u d g i n g f r o m the d e s c r i p t i o n g i v e n by DE M A N ( 1 9 2 0 ) Pasiphaea sp . P f r o m the "Siboga" s t a t ion 105 h a s a 

s p i n e on t h e s i x t h a b d o m i n a l s o m i t e a n d s h o w s the p o s s i b i l i t y of b e l o n g i n g to th is g r o u p i n g of the P. sivado 
s p e c i e s g r o u p . I c o u l d r e e x a m i n e th is y o u n g f e m a l e , 5 .5 m m . T h e shel l is no t f r ag i l e . T h e b r a n c h i o s t e g a l s i n u s is 
s h a l l o w , bu t d i s t inc t . T h e r e a r e f o u r d e v e l o p e d p l e u r o b r a n c b i a e and t h r e e s m a l l a r t h r o b r a n c h i a e in o n e s ide of the 
b r a n c h i a l c h a m b e r . E a c h b a s i s of the f i r s t t w o p e r e i o p o d s is a r m e d w i th a s p i n e a n d t h r e e to f o u r m e r a l s p i n e s a re 
p r e s e n t o n t h e first p e r e i o p o d , a n d n i n e to ten m e r a l s p i n e s on the s e c o n d p e r e i o p o d . A l t h o u g h the a r t h r o b r a n c h i a e 
a r e n o t f u l l y g r o w n , t h e b r a n c h i a l f o r m u l a is t h e s a m e as t h i s g r o u p i n g . It is r a t h e r d i f f i c u l t to i d e n t i f y th i s 
s p e c i m e n e x a c d y , b e c a u s e of i ts s m a l l s ize , bu t it p r o b a b l y b e l o n g s to P. gracilis r a t h e r t han to P. laevis. 

DISTRIBUTION. — S e v e r a l l o c a l i t i e s of t h e S o u t h P a c i f i c , a t d e p t h s of a b o u t 6 0 0 - 1 3 0 0 m . If the p r e s e n t 

i d e n d f i c a d o n is c o r r e c t , t he "Siboga" s p e c i m e n w a s o b t a i n e d f r o m of f S u l u I s l and . 

Pasiphaea propinqua de Man, 1916 
Fig. 18 

Pasiphaea propinqua de Man, 1916: 147; 1920: 7, pl. 1, fig. 1 - l j . — BURUKOVSKY, 1996: 843 (list). 

MATERIAL EXAMINED. — Indones ia . "Siboga": stn 100, 0 6 ° I R N , 120°37.5'E, 450 m, 29.06.1899: 1 <J 17.0 m m 
(holotype, Z M A 102505). 

P h i l i p p i n e s . MUSORSTOM 2: sm C P 38, 12°53.5'N, 122°26.6 'E, 1650 m, 25.11.1980: 1 5 12.8 m m (MNHN-Na 
1 3 3 8 7 ) . 

T Y P E - M A T E R I A L . — T h e m a l e ( 1 7 . 0 m m , Z M A 1 0 2 5 0 5 ) c o l l e c t e d at t h e s t a d o n 1 0 0 of the "Siboga" 

E x p e d i t i o n , is t h e h o l o t y p e . 

DIAGNOSIS. — S h e l l n o t f r a g i l e . R o s t r u m l o n g , p r o b a b l y r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e . C a r a p a c e 
d o r s a l l y c a r i n a t e d o n a n t e r i o r 1/3, r o u n d e d p o s t e r i o r l y ; b r a n c h i o s t e g a l s i n u s o b s c u r e . F i r s t to f i f t h a b d o m i n a l 
s o m i t e s d o r s a l l y r o u n d e d , s i x t h s o m i t e s h a r p l y c a r i n a t e d d o r s a l l y . P o s t e r i o r m a r g i n of t e l son c o n v e x , w i th 4 pa i r s 
of s p i n e s . F i r s t p e r e i o p o d w i t h 10 -12 s p i n e s o n m e r u s a n d u n a r m e d on b a s i s e x c l u d i n g p o s t e r o d i s t a l sp ine . S e c o n d 
p e r e i o p o d w i t h 16-18 s p i n e s on m e r u s , a n d u n a r m e d on i s c h i u m , and u n a r m e d o n b a s t s e x c l u d i n g p o s t e r o d i s t a l 
s p i n e . I s c h i u m of th i rd p e r e i o p o d w i t h o u t sp inu l e s . D e v e l o p e d a r t h r o b r a n c h i a e p r e s e n t o n f o u r t h to s ix th t h o r a c i c 
s o m i t e s . P l e u r o b r a n c b i a e f r o m f o u r t h to e i g h t h t h o r a c i c s o m i t e s , t ha t on e i g h t h s o m i t e r u d i m e n t a r y . H o l o t y p e 
m a l e 17 m m , a n d a d d i t i o n a l f e m a l e 12.8 m m . 



DESCRIPTION. — R o s t r u m p r o b a b l y not sho r t , r e a c h i n g m o r e than h a l f w a y b e t w e e n b a s e of r o s t r u m a n d 
an te r io r m a r g i n of c a r a p a c e (Fig . 18a). B r a n c b i o s t e g a l s inus ind i s t inc t (F ig . 18a). 

S ix th a b d o m i n a l s o m i t e 1.7 t i m e s as l o n g as f i f t h s o m i t e and 1.9 t i m e s as l o n g as d e e p ; v e n t r o d i s t a l c o r n e r 
w i th s h a l l o w c o n v e x i t y , a n d w i t h a s m a l l p o i n t e d p r o c e s s (F ig . 18b). T e l s o n 0 . 6 t i m e s as l o n g as s i x t h s o m i t e , 
d e e p l y g r o o v e d do r sa l l y w i th c l ea r l o n g i t u d i n a l r i d g e s la tera l to g r o o v e (F ig . 18c); a r a t h e r h igh p r o c e s s p r o x i t u a l 

FIG. 18. — Pasiphaea propinqua de Man, 1916: a. c-d, 5 12.8 mm ( M N H N - N a 13387), the PhiUppines; b, e - j , holotype 
S 17.0 mm (ZMA 102505), Sulu Sea. 

a, anterior part of carapace in lateral view; b, distal end of sixth abdominal somite in lateral view; c, telson in dorsal 
view; d, distal end of telson; e, branchial chamber ; f, second pere iopod; g, third pere iopod; h , four th pe re iopod ; 
i, endopod of first pleopod; j , appendices interna and masculina. Scales = 1 mm. 



to b a s e of g r o o v e (F ig . 18b) ; d i s ta l m a r g i n c o n v e x w i th f o u r pa i r s of s p i n e s l ike o t h e r s p e c i e s of the P. sivado 
s p e c i e s g r o u p , but w i th a p a i r of l a r g e add i t i ona l se ta n e a r b a s e of ou te r s p i n e s (Fig . 18d). 

S t y l o c e r i t e f a l l i n g s h o r t of e n d of f i r s t s e g m e n t of a n t e n n u l a r p e d u n c l e . A n t e n n a l s c a l e 3 .6 t i m e s as l o n g as 
w i d e , a n d 1.2 t i m e s as l o n g as c h e l a of f i r s t p e r e i o p o d . M o u t h - p a r t s no t a p p a r e n t l y d i f f e r e n t f r o m t h o s e of o t h e r 
spec ies . 

F i r s t p e r e i o p o d w i t h s p i n e at p o s t e r o d i s t a l e n d of b a s i s ; i s c h i u m u n a r m e d ; m e r u s w i t h 12 to 14 s p i n e s on 
p o s t e r i o r m a r g i n . B a s i s of s e c o n d p e r e i o p o d e n d i n g in sp ine , p o s t e r i o r m a r g i n u n a r m e d ; i s c h i u m u n a r m e d ; m e r u s 
w i t h 16 to 18 s p i n e s on p o s t e r i o r m a r g i n (F ig . 18f) . T h i r d to F i f t h p e r e i o p o d s s i m i l a r t o t h o s e of o t h e r s p e c i e s 
(F ig . 18g-h) . N o s p i n u l e s on i s c h i u m of th i rd p e r e i o p o d (F ig . 18g). 

E n d o p o d of f i r s t p l e o p o d of h o l o t y p e c o m p o s e d of t h r e e l obes , t h o u g h e n t i r e l y w i t h o u t s e t ae ; m e s i a l l o b e 
s m a l l , w i t h a v e r y f e w r e t i n a c u l a e in c e n t r a l par t (F ig . 18i) . E n d o p o d of s e c o n d p l e o p o d of h o l o t y p e s i m i l a r to 
p r e c e d i n g s p e c i e s ; a p p e n d i x m a s c u l i n a w i th s o m e , p r o b a b l y less than ten, l o n g se t ae (F ig . 18j). 

D i s t r i b u d o n of b r a n c h i a e , e p i p o d s , a n d e x o p o d s as f o l l o w s : 

T h o r a c i c S o m i t e 
I n m IV V VI vn vm 

( M x p l ) ( M x p 2 ) ( M x p 3 ) ( P l ) (P2) (P3) (P4 ) (P5) 

P l e u r o b r a n c h i a e - - - 1 1 1 1 r 

A r t h r o b r a n c h i a e - - - 1 1 1 - -

P o d o b r a n c h i a e 

E p i p o d s 

E x o p o d s - - 1 1 1 1 1 1 

E i g h t h t h o r a c i c s o m i t e w i th p l e u r o b r a n c h i a , but a l w a y s r u d i m e n t a r y , on ly a ve ry s m a l l p i ece , w i th a f e w s h o r t 
p a p i l l a - l i k e l a m e l l a e (F ig . 18e). 

SIZE. — T h e m a l e h o l o t y p e is 17 .0 m m C L , the p r e s e n t a d d i d o n a l f e m a l e , 12.8 m m . 

REMARKS. — T h e p r e s e n t s p e c i e s w a s b a s e d on a s ing l e m a l e t ype , d e s c r i b e d in de ta i l (DE MAN, 1920) , w h i c h 
w a s f o r t u n a t e l y r e e x a m i n e d . T h e b r a n c h i a l f o r m u l a and the sp ina t ion of the s ix th a b d o m i n a l s o m i t e a re the s a m e as 
in P. sivado, h a v i n g a r u d i m e n t a r y p l e u r o b r a n c h i a on the e i g h t h t ho rac i c s o m i t e , and a w e l l - d e v e l o p e d s p i n e on the 
p o s t e r i o r e n d of the d o r s a l m a r g i n of the s ix th s o m i t e (F ig . 18b). 

A s m e n t i o n e d by DE MAN ( 1 9 2 0 ) , P. propinqua h a s t h e c a r a p a c e a n t e r i o r l y c a r i n a t e d , the s ix th a b d o m i n a l 
s o m i t e e n t i r e l y c a r i n a t e d , a n d t h e t e l son w i t h c o n v e x e n d . M o r e o v e r t h e r e is a w e l l d e v e l o p e d p r o c e s s at t h e 
b e g i n n i n g of the d o r s a l g r o o v e of the te l son . T h e g r o o v e is d e e p e r and is be t te r d e f m e d than tha t of o t h e r s p e c i e s by 
d i s t i n c t l o n g i t u d i n a l r i d g e s o n b o t h s i d e s . T h e s e c h a r a c t e r s a p p a r e n t l y s e p a r a t e P. propinqua f r o m all o t h e r 
m e m b e r s of the P. sivado s p e c i e s g r o u p . T h e p r e s e n t f e m a l e s p e c i m e n f r o m the P h i l i p p i n e s a g r e e s w e l l w i th the 
h o l o t y p e in t h e s e u n i q u e cha rac t e r s . 

T h e r o s t r u m is m o s t l y m i s s i n g in the h o l o t y p e . In the a d d i t i o n a l s p e c i m e n it is a l so b r o k e n , bu t s o m e d i s ta l 
pa r t s r e m a i n a t t a c h e d to the r o s t r u m base , w h i c h s h o w s tha t it is p r o b a b l y not shor t , but l ong , e x t e n d i n g nea r ly to 
t h e a n t e r i o r m a r g i n of c a r a p a c e . T h e b r a n c h i o s t e g a l sp ine is a l m o s t m a r g i n a l (F ig . 18a), at l eas t the do r sa l m a r g i n 
o f t h e s p i n e is a p p a r e n d y c o n d n u o u s w i t h the an te r io r m a r g i n of the c a r a p a c e in b o t h s p e c i m e n s e x a m i n e d . 

In the h o l o t y p e , the m e r i o f t h e s e c o n d p e r e i o p o d s are a r m e d wi th 16 s p i n e s on t h e r i gh t s i de and 18 s p i n e s on 
t h e l e f t s i de , w i t h 17 s p i n e s on b o t h s i d e s in the a d d i t i o n a l m a t e r i a l . T h e i s c h i u m a n d the b a s i s a re u n a r m e d on 
b o t h s ides , e x c e p t f o r the p o s t e r o d i s t a l sp ine on the bas i s in bo th s p e c i m e n s . 

T h e p l e o p o d s of the h o l o t y p e h a v e r e t a ined the i r shape , t h o u g h they are n o w m o s t l y w i t h o u t se tae , a n d they d o 
not d i f f e r f r o m t h o s e of the o t h e r s p e c i e s of the P. sivado s p e c i e s g r o u p . 

DISTRIBUTION. — S u l u S e a , at d e p t h of 4 5 0 m ( t y p e loca l i ty ) . T h e s u b s e q u e n t s p e c i m e n w a s f o u n d in o n e 
h a u l f r o m P h i l i p p i n e w a t e r s at a d e p t h of 1 6 5 0 m . T h i s hau l c o n t a i n e d t w o p a s i p h a e i d s , b o t h h o w e v e r w e r e 
t h o u g h t to h a v e b e e n e n t a n g l e d in the ne t d u r i n g the r i s ing of the net (CROSNIER p e r s o n a l c o m m u n i c a t i o n ) . 



Pasiphaea sivado ( R i s s o , 1 8 1 6 ) 

Fig. 19 

Restricted synonymy 
Alpheus sivado Risso, 1816: 93, pl. 3, fig. 4. 
Pasiphaea savignyi H. Milne Edwards, 1837: 426. 
Pasiphaea brevirostris H. Milne Edwards, 1837: 426. 
Pasiphaea sivado - H. MILNE EDWARDS, 1837: 426. — BELL, 1853: 312, with fig. — HELLER, 1863: 243, pl. 8, figs 4-6. 

— KEMP, 1910: pl. 4, fig. 12. — PESTA, 1914: figs 22-23; 1918: 64, figs 19-20. — ZARIQUIEY ALVAREZ, 1957: 4, figs 
1-4, pis 1-3; 1968: 70, fig. 30. — SMALDON, 1979: 26, fig. 6. — SIVERTSEN & HOLTHUIS, 1956: 29. — OMORI, 1976: 
254, figs 3-5. — BURUKOVSKY & ROMENSKY, 1987: 58 (Hst). — IWASAKI, 1989: 199. — HOLTHUIS, 1993: 28, fig. 9. 
— BURUKOVSKY, 1996: 843 (list). 

Pasiphaea Sivado - DE MAN, 1920, pl. 1, figs 2, 2a. 

FIG. 19. — Pasiphaea sivado (Risso, 1816): a , c, S 23.9 m m ( M N H N - N a 13389, part); b , d , S 14.4 m m ( M N H N - N a 
13389, part); e, ovig. 2 18.6 mm ( M N H N - N a 13388, part); f, 2 14.3 m m ( M N H N - N a 1834, part), a-d, f rom West 
Mediterranean Sea; e - f f rom Ibero-Moroccan Gul f 

a - b , anterior part of body in lateral view; c -d , distal part of sixth abdominal somite and telson in lateral view; e, distal 
part of telson in lateral view; f, branchial chamber. Scales = 1 mm. 



M A T E R I A L EXAMINED. — I b e r o - M o r o c c a n Gulf . "Talisman", 36°36 'N, 07°26 'W, Dredge , 440 m, 25.08.1883; 
3 (î 13.6-18.6 mm; 9 2 13.2-17.2 mm ( M N H N - N a 1834). 

BALGIM: stn CP 89, 34°20 'N, 07°18 'W, 719-724 m, 7.06.1984; 1 â 22.4 mm; 3 ovig. 2 17.9-19.4 mm ( M N H N - N a 
1 3 3 8 8 ) 

M e d i t e r r a n e a n Sea. Alboran Sea. BALGIM; stn CP 119, 35°50 'N, 05°13 'W, 483-551 m, 13.06.1984: 2 D 14.4, 
23.9 mm; 7 2 10.9-14.3 m m ( M N H N - N a 13389). 

DIAGNOSIS. — S h e l l no t f r a g i l e . R o s t r u m no t r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e . C a r a p a c e d o r s a l l y r o u n d e d ; 

b r a n c b i o s t e g a l s i n u s s h a l l o w . A b d o m i n a l s o m i t e s d o r s a l l y r o u n d e d . P o s t e r i o r m a r g i n o f t e l s o n t r u n c a t e , w i t h 

4 p a i r s o f s p i n e s . F i r s t p e r e i o p o d w i t h 2 - 7 , u s u a l l y 4 - 5 s p i n e s o n m e r u s a n d u n a r m e d on b a s i s e x c l u d i n g 

p o s t e r o d i s t a l s p i n e . S e c o n d p e r e i o p o d w i t h 9 - 1 3 , u s u a l l y 9 - 1 1 , s p i n e s on m e r u s , u n a r m e d on i s c h i u m , a n d u n a r m e d 

on b a s i s e x c l u d i n g p o s t e r o d i s t a l s p i n e . I s c h i u m of t h i rd p e r e i o p o d w i t h o u t s p i n u l e s . D e v e l o p e d a r t h r o b r a n c h i a e 

p r e s e n t on f o u r t h to s i x t h t h o r a c i c s o m i t e s . P l e u r o b r a n c h i a e on f o u r t h to e i g h t h t h o r a c i c s o m i t e s , tha t on e i g h t h 

s o m i t e r u d i m e n t a r y . O v i g e r o u s f e m a l e s 1 8 - 2 0 m m . 

DESCRIPTION. — R o s t r u m r a t h e r h i g h , v a r i a b l e in l e n g t h , u s u a l l y r e a c h i n g h a l f w a y b e t w e e n b a s e of r o s t r u m 

a n d a n t e r i o r m a r g i n of c a r a p a c e . B r a n c b i o s t e g a l s i n u s s h a l l o w , b u t q u i t e d i s t inc t (F ig . 19a-b) . 
S i x t h a b d o m i n a l s o m i t e c o m p r e s s e d b u t n o t c a r i n a t e d d o r s a l l y , 1 .5 -1 .9 t i m e s a s l o n g as f i f t h s o m i t e a n d 1.7-

2 . 0 t i m e s a s l o n g as d e e p ; v e n t r o d i s t a l c o r n e r s l i gh t ly c o n v e x , e n d i n g in m i n u t e s p i n e (F ig . 1 9 c - d ) . T e l s o n 0 .7 -
0 . 8 t i m e s a s l o n g as s i x t h s o m i t e , w i t h s h a l l o w a n d b r o a d g r o o v e d o r s a l l y ; d i s ta l m a r g i n t r u n c a t e d w i t h f o u r pa i r s 
of s p i n e s , o u t e r p a i r l o n g e s t , w i t h s m a l l s p i n e - l i k e se t a at b a s e (F ig . 19e) . 

S t y l o c e r i t e a l m o s t r e a c h i n g f i r s t s e g m e n t of a n t e n n u l a r p e d u n c l e (F ig . 19a-b) . A n t e n n a l s c a l e 3 .6 -4 .1 t i m e s as 
l o n g as w i d e , a n d s l i gh t ly s h o r t e r t han c h e l a of f i r s t p e r e i o p o d . M o u t h - p a r t s s h o w i n g t yp i ca l s h a p e of g r o u p . 

F i r s t p e r e i o p o d w i t h l a r g e s p i n e at p o s t e r o d i s t a l e n d o f b a s i s ; i s c h i u m u n a r m e d ; m e r u s w i t h t w o t o s e v e n 
s p i n e s o n p o s t e r i o r m a r g i n ; p a l m 1 .1 -1 .4 t i m e s as l o n g as f i n g e r . B a s i s o f s e c o n d p e r e i o p o d e n d i n g in l a r g e sp ine ; 
i s c h i u m u n a r m e d ; m e r u s w i t h 9 to 13 s p i n e s on p o s t e r i o r m a r g i n . 

E n d o p o d of m a l e f i r s t p l e o p o d c o m p o s e d of t w o l o b e s l ike o t h e r s p e c i e s m e n t i o n e d a b o v e . E n d o p o d of m a l e 

s e c o n d p l e o p o d of t y p i c a l s h a p e of g r o u p ; a p p e n d i x m a s c u l i n a w i th m a n y l o n g se tae . 

B r a n c h i a l f o r m u l a s a m e as P. propinqua. F i f t h p l e u r o b r a n c h i a on e i g h t h t h o r a c i c s o m i t e a l w a y s r u d i m e n t a r y 

( F i g . 1 9 f ) . 

SIZE. — L o c a l v a r i a t i o n in s i z e is p r e s e n t , b u t t he m a x i m u m o v e r a l l s i z e is 100 m m , u s u a l l y no t m o r e t h a n 

8 0 m m (SMALDON, 1 9 7 9 ) . T h e m a l e s e x a m i n e d a re 1 3 . 6 - 2 3 . 9 m m C L , t he o v i g e r o u s f e m a l e s a re 1 7 . 9 - 1 9 . 4 m m 

C L , a n d n o n - o v i g e r o u s f e m a l e s a r e 1 3 . 2 - 1 7 . 2 m m . E g g s a r e l a rge , 1.0 x 1.8 m m in s i ze , a n d r e l a t i v e l y f e w in 

n u m b e r . 

REMARKS. — P. sivado is t he b e s t k n o w n a n d the r e p r e s e n t a t i v e s p e c i e s of t he g e n u s a s w e l l as th i s s p e c i e s 

g r o u p , h a v i n g a p l e u r o b r a n c h i a o n t h e e i g h t h t h o r a c i c s o m i t e , t h o u g h it is r u d i m e n t a r y e v e n in t he l a r g e s t m a l e 

a n d t h e o v i g e r o u s f e m a l e s e x a m i n e d , as f i r s t p o i n t e d ou t b y KEMP ( 1 9 1 0 ) . 
OMORI ( 1 9 7 6 ) s h o w e d t ha t t he p r e s e n t s p e c i e s is d i s t i n g u i s h e d f r o m P. japónica O m o r i b y t he c o m p a r a t i v e 

l e n g t h o f t h e a n t e n n a l s c a l e a n d t he s p i n a t i o n of t h e m e r i o f the f i r s t a n d s e c o n d p e r e i o p o d s . T h e p r e s e n t A t l a n t i c 
s p e c i m e n s of P. sivado h a v e t h e a n t e n n a l s c a l e a l w a y s s h o r t e r t han t he c h e l a o f t he f i r s t p e r e i o p o d ( 0 . 8 6 - 0 . 9 8 ) , a n d 
f e w e r s p i n e s o n t h e m e n of t h e f i r s t a n d s e c o n d p e r e i o p o d s ( l e s s t h a n e i g h t o n t he f i r s t , l e s s t h a n 14 o n t he 
s e c o n d ) , w h i l e t h e J a p a n e s e s p e c i m e n s of P. japónica h a v e t he a n t e n n a l s c a l e u s u a l l y l o n g e r t h a n t he c h e l a of t he 
f i r s t p e r e i o p o d a n d m o r e t h a n e i g h t s p i n e s on t h e m e r u s of t he f i r s t p e r e i o p o d a n d m o r e t h a n 15 s p i n e s on t he 
m e r u s o f the s e c o n d p e r e i o p o d . 

A s a l r e a d y s h o w n by DE M A N ( 1 9 2 0 ) , an a c c e s s o r y s e t a is p r e s e n t on the b a s e o f t he o u t e r p a i r of s p i n e s on the 

t e l s o n e n d . It is a s l a r g e a s tha t of P. marisrubri, bu t m a y p r o b a b l y b e m o r e e a s y to d e t a c h in P. sivado (IWASAKI, 

1 9 8 9 ) . 

DISTRIBUTION. — T h i s w e l l k n o w n s p e c i e s is n o w r e s t r i c t ed to the A t l a n t i c O c e a n f r o m N o r w a y s o u t h w a r d s to 

t he M o r o c c o c o a s t a n d t he M e d i t e r r a n e a n S e a (SMALDON, 1979) . 



Pasiphaea japónica O m o r i , 1 9 7 6 

Fig, 20 

Pasiphaea sirado (sic) - BALSS, 1914: 20, 
Pasiphaea sivado - KIKUCHI, 1932: 2, — YOKOYA, 1933: 14, — KUBO, 1965: 605, with fig, — AIZAWA, 1974: 28, — 

KENSLEY, 1977: 32, fig, 10A, Not Risso, 1816, 
Pasiphaea japónica Omori , 1976: 250, figs 1-8, — BURUKOVSKY & ROMENSKY, 1987: 58 (list), — BURUKOVSKY, 1993: 

38, figs 2, 14-19; 1996: 843 (list), 
Pasiphaea a f f sivado - CROSNIER, 1976: 231, Not Risso, 1816, 

MATERIAL EXAMINED, — M a d a g a s c a r , "Vauban": Trawl 30, 12°40,0'S, 48°09,5 'E, 595-605 m, 13,09,1972: 
1 ovig, $ 18,3 mm; 3 5 13,0-20,0 mm ( M N H N - N a 13390), — Trawl 49, 15°18,3'S, 46° !0 ,3 'E , 500-550 m, 8,11,1972: 
1 (J 13,8 mm ( M N H N - N a 13391). — Trawl 59, 23°26,0 'S. 4 3 ° 2 9 , 6 E , 600-610 m, 27.02,1973: 1 â 15.3 mm; 1 ovig. 
9 15.3 mm; 1 9 14.9 mm ( M N H N - N a 13392). — Trawl 60, 23°36.5'S, 43°28.8 'E, 710 m, 27.02.1973: 5 ovig. 9 15.0-
21.0 mm; 2 9 15.0, 16.6 m m ( M N H N - N a 13393). — Trawl 65, 23°35.0 'S, 43°28.6 'E, 740-760 m, 29.02.1973: 2 ovig. 
9 17.5 mm; 1 9 16.7 mm ( M N H N - N a 13394). 

"FAO 60": stn Chalutage 73/60, 21°17'S, 43°23'E, 490-530 m, 6.06.1973: 1 6 20.2 mm ( M N H N - N a 13395) — 
S m C h a l u t a g e 73/70, 15°18'S, 46°15 'E, 600-650 m, 25.06.1973: 1 9 15.6 mm ( M N H N - N a 13396). — Sm Chalu tage 
73/94, 25°24'S, 46°58 'E, 300 m, 12.08.1973: 1 ovig. 9 19.9 m m ( M N H N - N a 13397). — Stn Cha lu tage , 22°15 7'S 
43°01.5 'E, 750-810 m, 29.11.1973: 1 9 18.0 mm ( M N H N - N a 13398). 

Réunion . Le Port, R GuÉZÉ leg.: 1 9 16.5 m m ( M N H N - N a 6910). 
South Africa. "Meiring Naude": stn SM63, 27°10.5'S, 33°14.5 'E, 140-0 m, 19.05.1976: 2 9 10.0, 14.6 mm (SAM 

A15153). — Sm SM85, 27°59.5'S. 34°40.8'E, 550 m, Agassiz Trawl, 22.05.1976: 2 9 12.4 mm (SAM A15152) . 
I n d o n e s i a . KARUBAR: sm C P 09, 05°23'S, 132°29'E, 368-389 m, 23.10.1991: 1 cî 26.3 mm; 2 9 22.1, 26 2 m m 

(MNHN-Na 13399). 
J a p a n . Toyama Bay, off Miwa, set net, July 1975, N. HoRil leg.: 1 ovig. 9 ca. 17 mm; 1 9 16.2 mm (NFU Cat 

No . 5 3 0 - 2 - 6 1 3 ) . 
East China Sea. "Nansei Maru", 30 .10.1976, Kagosh ima Prefectural Fisheries Exper imenta l Stat ion leg.: 2 â 

14.4, 15.0 mm; 3 ovig. 9 14.0-16.0 mm; 7 9 13.8-16.7 m m (NFU Cat. No. 530-2-1352) . 

DIAGNOSIS. — S h e l l m o d e r a t e l y firm. R o s t r u m s h o r t , n o t r e a c h i n g a n t e r i o r m a r g i n of c a r a p a c e . C a r a p a c e 
d o r s a l l y r o u n d e d ; b r a n c h i o s t e g a l s i n u s s h a l l o w . A b d o m i n a l s o m i t e s d o r s a l l y r o u n d e d . P o s t e r i o r m a r g i n of t e l s o n 
t r u n c a t e , w i t h 4 p a i r s o f s p i n e s . F i r s t p e r e i o p o d w i t h 5 - 1 2 s p i n e s on m e r u s a n d u n a r m e d o n b a s i s e x c l u d i n g 
p o s t e r o d i s t a l sp ine . S e c o n d p e r e i o p o d w i t h 14 -23 s p i n e s o n m e r u s , u n a r m e d on i s c h i u m , a n d u n a r m e d on b a s i s 
e x c l u d i n g p o s t e r o d i s t a l sp ine . I s c h i u m of th i rd p e r e i o p o d w i t h o u t s p i n u l e s . D e v e l o p e d a r t h r o b r a n c h i a e pre.sent on 
f o u r t h to s i x t h t h o r a c i c s o m i t e s . P l e u r o b r a n c b i a e on f o u r t h to e i g h t h t h o r a c i c s o m i t e s , t ha t o n e i g h t h s o m i t e 
r u d i m e n t a r y . O v i g e r o u s f e m a l e s 15-22 m m . 

DESCRIPTION. — R o s t r u m s m a l l , r e a c h i n g h a l f w a y b e t w e e n b a s e of r o s t r u m a n d a n t e r i o r m a r g i n of c a r a p a c e . 
B r a n c h i o s t e g a l s i n u s s h a l l o w (Fig . 20a ) . 

S ix th a b d o m i n a l s o m i t e c o m p r e s s e d but no t c a r i n a t e d d o r s a l l y , 1 .4 -1 .9 d m e s as l o n g as fifth s o m i t e a n d 1.7-
2 .1 t i m e s as l o n g as d e e p ; v e n t r o d i s t a l c o r n e r u n i f o r m l y c o n v e x , e n d i n g u s u a l l y in m i n u t e s p i n e ( F i g . 2 0 b ) . 
T e l s o n 0 . 6 - 0 . 7 d m e s as l o n g as s ix th s o m i t e ; do r sa l g r o o v e ve ry s h a l l o w at p r o x i m a l ha l f a n d p r o m i n e n t tn d i s ta l 
par t ; d is ta l m a r g i n t r u n c a t e d w i th f o u r pa i r s of sp ines , o u t e r pa i r l onges t , w i t h sma l l s e t a o n b a s e (F ig . 2 0 c ) . 

S t y l o c e r i t e r e a c h i n g nea r ly to first s e g m e n t of a n t e n n u l a r p e d u n c l e (F ig . 2 0 a ) . A n t e n n a l s c a l e 3 . 5 - 4 . 5 t i m e s as 
l o n g as w i d e , a n d 1.1 d m e s as l o n g as finger of f i rs t p e r e i o p o d . M o u t h - p a r t s s h o w i n g typ ica l s h a p e of g e n u s . 

F i r s t p e r e i o p o d w i th l a r g e s p i n e at p o s t e r o d i s t a l e n d of ba s i s ; i s c h i u m u n a r m e d (F ig . 2 0 e ) ; m e r u s w i t h 5 to 
12 s p i n e s on p o s t e r i o r m a r g i n ; p a l m 1.1 t i m e s as l o n g as finger. B a s i s of s e c o n d p e r e i o p o d e n d i n g in l a r g e s p i n e ; 
i s c h i u m u n a r m e d (F ig . 2 0 f ) ; m e r u s w i t h 14 to 2 3 s p i n e s on p o s t e r i o r m a r g i n . 

E n d o p o d s of m a l e first a n d s e c o n d p l e o p o d s (Fig . 2 0 g - h ) s imi l a r to t h o s e of P. sivado. 
B r a n c h i a l f o r m u l a s a m e as in P. sivado a n d P. propinqua. E i g h t h t h o r a c i c s o m i t e w i t h a r u d i m e n t a r y 

p l e u r o b r a n c h i a on ly (F ig . 20d ) . 

SIZE. — T h e m a l e s a r e 1 3 . 8 - 2 6 . 3 m m C L a n d the o v i g e r o u s f e m a l e s , 1 5 . 3 - 2 6 . 2 m m . E g g s a r e l a r g e , 1 .0 x 
1.6 m m in s i ze , a n d r e l a d v e l y f e w in n u m b e r . 



FIG. 20. — Pasiphaea japónica Omori , 1976: a-b, ? 22.1 m m (MNHN-Na 13399, part) ; c, g-h, â 26.3 mm ( M N H N - N a 
13399, part); d, ovig. 2 21.0 mm ( M N H N - N a 13393, part); e - f , 9 26.2 mm ( M N H N - N a 13399, part). All f rom 
Indonesia, except d which is f rom Madagascar , 

a, anterior part of body in lateral view; b, distal part of abdomen in lateral view; c, distal end of telson; d, b r a n c h i a l 
chamber ; e, basal part of first pereiopod; f, basal part of second pereiopod; g, endopod of first pleopod; h, appendices 
interna and masculina. Scales = 1 mm. 

R E M A R K S . — F r o m t h e b r a n c h i a l f o r m u l a the p r e s e n t s p e c i e s b e l o n g s to t h e P. sivado and P. propinqua 
g r o u p i n g s . F r o m P. propinqua it c l e a r l y d i f f e r s in h a v i n g t h e do r sa l s u r f a c e of the s ix th a b d o m i n a l s o m i t e s m o o t h . 
OMORI ( 1 9 7 6 ) h a s a l r e a d y r e c o r d e d the d i f f e r e n c e s b e t w e e n P. sivado a n d t h e J a p a n e s e s p e c i m e n s of P. japonica. 
I c o u l d no t f i n d any d i s t i nc t i ve d i f f e r e n c e s b e t w e e n the J a p a n e s e s p e c i m e n s and the p r e s e n t add i t i ona l ma te r i a l f r o m 



I n d o n e s i a a n d w e s t e r n Ind ian O c e a n , t h o u g h there are seve ra l m i n o r d i s c r e p a n c i e s b e t w e e n t h e m . In the I n d o n e s i a n 
s p e c i m e n s , the r o s t r u i n a n d the s p i n e of the s ix th a b d o m i n a l s o m i t e a re c o m p a r a t i v e l y s m a l l . M o r e o v e r , t h e 
s p e c i m e n s i z e is l a r g e r ( m o r e t h a n 2 2 m m ) in t h e I n d o n e s i a n s p e c i m e n s t h a n in the J a p a n e s e a n d A f r i c a n 
s p e c i m e n s (at m o s t 21 m m ) . 

I h a v e e x a m i n e d t h r e e f e m a l e s f r o m of f Na ta l , S o u t h A f r i c a , refen-ed to P. sivado by KENSLEY ( 1 9 7 7 ) a n d o n e 
f e m a l e f r o m R é u n i o n r e f e r r e d to P. a f f sivado by CROSNIER ( 1 9 7 6 ) . T h e S o u t h A f r i c a n f e m a l e s a re s m a l l e r t han 
the o t h e r m a t e r i a l s e x a m i n e d , 10.0, 12.4 a n d 14.6 m m C L . T h e s p i n a t i o n of the m e r i of the f i r s t a n d s e c o n d 
p e r e i o p o d s is s o m e w h a t less in n u m b e r , e s p e c i a l l y in t h e s m a l l e r t w o s p e c i m e n s : f o u r to s ix s p i n e s on the f i rs t 
a n d 8 to 12 s p i n e s on the s e c o n d p e r e i o p o d . In the l a r g e r s p e c i m e n , h o w e v e r , t he re are e i g h t o r n i n e s p i n e s on the 
m e r u s of the f i rs t p e r e i o p o d a n d 16 or 18 sp ines on the m e r u s of the s e c o n d . O n e f e m a l e f r o m R é u n i o n is l a r g e r 
t han the S o u t h A f r i c a n s p e c i m e n s , 16 .5 m m . T h e m e r a l s p i n e s on the f i r s t a n d s e c o n d p e r e i o p o d s a re s l i g h t l y 
n u m e r o u s , e i g h t or n i n e on the f i rs t a n d 17 to 2 0 on the s e c o n d , as m e n t i o n e d by CROSNIER ( 1 9 7 6 ) . T h e s e v a l u e s , 
h o w e v e r , fa l l w i t h i n the r a n g e of s p i n a t i o n in P. japónica r a the r than w i th in tha t of P. sivado. T h e a n t e n n a l s c a l e 
is s l igh t ly s h o r t e r than the c h e l a of the f i rs t p e r e i o p o d in t w o s m a l l e r s p e c i m e n s or as l o n g as the f i rs t c h e l a in the 
l a r g e s p e c i m e n s . F r o m the d i s t r ibu t iona l po in t of v i e w t h e s e A f r i c a n s p e c i m e n s a re r e f e r r e d to P. japónica, t h o u g h 
t h e l a r g e s p e c i m e n h a s s o m e s p i n e s r e l a t i ve ly l ong , s u c h as the o u t e r d is ta l s p i n e of t h e a n t e n n a l s c a l e a n d the 
t e r m i n a l s p i n e on the s ix th a b d o m i n a l s o m i t e . 

DISTRIBUTION. — T h i s s p e c i e s is c o m m e r c i a l l y i m p o r t a n t in J a p a n e s e wa t e r s , u sua l l y o b t a i n e d f r o m 4 0 - 1 2 0 m 
in T o y a m a B a y , S e a of J a p a n , a n d a l so f r o m the P a c i f i c c o a s t of the cen t ra l J a p a n and the E a s t C h i n a S e a (OMORI, 
1976) . R e c e n t l y o n e m a l e w a s r e p o r t e d f r o m a f a r r e m o t e loca l i ty , s o u t h w e s t e r n Ind i an O c e a n at a d e p t h of 4 3 0 -
3 5 0 m (BURUKOVSKY, 1993 ) . T h e m a t e n a l r e c o r d e d h e r e a n d s p e c i m e n s r e p o r t e d b y CROSNIER ( 1 9 7 6 ) a n d 
KENSLEY ( 1 9 7 7 ) pa r t ly f i l l t he g a p b e t w e e n t h e s e l o c a l i d e s ; I n d o n e s i a , nea r the Ka i I s l a n d s , at a d e p t h of 3 6 8 -
3 8 9 m and M a d a g a s c a n and S o u t h A f r i c a n wa te r s , at a d e p t h of 0 - 8 1 0 m . 

AC KNO WLEDGMENTS 

I t h a n k A l a i n CROSNIER a n d B e r t r a n d RICHER DE FORGES fo r the i r h e l p a n d s u p p o r t d u r i n g t h e p r e s e n t s t u d y . 
I a m a l s o m u c h i n d e b t e d to L i p k e B. HOLTHUIS a n d C . H. J. M . FRANSEN of t h e N a t i o n a a l N a t u u r h i s t o r i s c h 
M u s e u m , L e i d e n a n d D i r k PLATVOET of I n s d t u u t v o o r S y s t e m a d e k en P o p u l a t i e b i o l o g i e , A m s t e r d a m f o r t h e i r 
a s s i s t a n c e to m e w h i l e e x a m i n i n g the "Siboga" m a t e r i a l d u r i n g m y s h o r t s t ay in the N e t h e r l a n d s . M i c h a e l 
TURKAY of the F o r s c h u n g s i n s t i t u t S e n c k e n b e r g , F r a n k f u r t , a n d B a r b a r a A . COOK of t h e S o u t h A f r i c a n M u s e u m 
sen t m e t y p e and c o m p a r a t i v e m a t e r i a l on loan . I e x p r e s s m y s i n c e r e a p p r e c i a t i o n to D r J o h n C . YALDWYN of the 
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