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FOREWORD 

T h i s vo lume d e a l s wi th one pf the l a r g e t a x o n o m i c d i v i s i o n s of t he 
Decapoda , v iz . , t h e A n o m u r a , the h e r m i t c r a b s . The fo l lowing v o l u m e d e a l s 
with the B r a c h y u r a , the t r u e c r a b s . T h e v o l u m e t r e a t i n g of t he m o r e p r i -
m i t i v e g r o u p s of t he D e c a p o d a h a s been d e l a y e d , s i n c e the pub l i ca t ion of s o m e 
w o r k s i s e x p e c t e d , in w h i c h m a n y new s p e c i e s f r o m the USSR a r e d e s c r i b e d ; 
wi thout t h e m , the r e s p e c t i v e vo lume on the " F a u n a of the USSR" would be 
i n c o m p l e t e . T h i s i s a l s o the r e a s o n why s o m e c h a n g e s have b e e n m a d e in 
the s y s t e m a t i c o r d e r of the pub l i ca t ion of the v o l u m e s dea l ing with the 
D e c a p o d a . The e a r l y pub l i ca t ion of the vo lume devo ted to the A n o m u r a 
w a s a l s o d e t e r m i n e d by the f a c t tha t t h i s g r o u p i n c l u d e s a n u m b e r of c o m -
m e r c i a l i t e m s . 

In the i n t r o d u c t i o n , a s h o r t a n a t o m o m o r p h o l o g i c a l ou t l ine and a l s o 
v e r y s u c c i n c t da t a a r e g iven on the b io logy and z o o g e o g r a p h y of t he A n o m u r a . 
Owing to i t s s p e c i f i c c h a r a c t e r , the d a t a on the f a m i l y P a g u r i d a e a r e p r e -
ceded by a s p e c i a l i n t r o d u c t i o n , in which i t s a n a t o m y i s e x a m i n e d in g r e a t e r 
de ta i l , wh i l e in the g e n e r a l i n t r o d u c t i o n , the e x t e r n a l m o r p h o l o g y and s o m e 
g e n e r a l p r o b l e m s (eco logy , e c o n o m i c i m p o r t a n c e , phylogeny) of t he g r o u p 
a r e e s p e c i a l l y s t r e s s e d . In the z o o g e o g r a p h i c a l ou t l ine of the P a g u r i d a e 
the l o c a l i t i e s of t he f a u n a s tud ied in t h i s vo lume a r e l i s t e d ; f o r s o m e s p e -
c i e s , the t y p e s of which a r e p r e s e r v e d in the Z o o l o g i c a l In s t i t u t e of the 
A c a d e m y of S c i e n c e s of the USSR, the l i m i t on the w e s t e r n s h o r e s of N o r t h 
A m e r i c a ex t ends s o m e w h a t sou th of Kodiak I s land , a s f a r a s Si tka . 

The c o l l e c t i o n s of the A c a d e m y of S c i e n c e s s t ud i ed a r e c h i e f l y t h o s e 
f r o m the s e a s of t he Soviet F a r E a s t ; the m o s t i m p o r t a n t a r e the c o l l e c t i o n s 
o f l . G . V o z n e s e n s k i i (1840), P e t e l i n (1852), A . A . Bunge ( 1 8 9 7 - 1 8 9 8 ) ; 
P . Y u . Shmidt (1900, 1901, 1929, 1933), V . K . B r a z h n i k o v (1899, 1 9 0 8 -
191*0), N. S m i r n o v and A . B e g a k ( 1 9 0 7 - 1 9 1 0 ) , F . A. D e r b e k ( 1 9 0 8 - 1 9 1 3 ) , 
B. A . G e i n e m a n ( 1 9 0 9 - 1 9 1 0 ) , V . K . A r s e n ' e v ( 1 9 1 0 - 1 9 1 1 ) , L . M. 
S t a r o k a d o m s k i i ( 1 9 1 1 - 1 9 1 3 , 1934), E . E . A r n o l ' d (1911), F . P . 
R y a b u s h i n s k i i (1911), E . K . Suvorov (1911), M . N . P a v l e n k o and V . K . 
Soldatov (1911 — 1915), M y a s k o v s k i i (1912), the c o l l e c t i o n s of the H y d r o -
g r a p h i c Exped i t i on of the E a s t e r n O c e a n (1914—1925) and tha t of R o s h k o v s k i i 
(1917). With r e g a r d to the B l a c k Sea, t h e r e a r e t h e c o l l e c t i o n s of K. P . 
Yagodovsk i i (1908) and S . A . Z e r n o v (1908—1911). 

The i l l u s t r a t i o n s a r e by the a r t i s t N. Kondakov and t h e p h o t o g r a p h s 
by the a u t h o r . 

V. M a k a r o v 

1 



SYSTEMATIC INDEX O F T H E S P E C I E S 

Superfamily Thalassinidea 
l . Family Axiidae _ .. , „ 

English Russian 
1. Genus Axiopsis Borradaile page page 

1. A. princeps (Boas) 49 48 
2. Family Callianassidae Bate 

1. Genus Upogebia Leach 
1. U. littoralis (Risso) 52 52 
2. U. major (de Haan) 54 54 
3. U. yokoyai nom. nov 57 57 
4. U. issaeffi (Balss) 59 59 

2. Genus Callianassa Leach 
1. C. subterranea (Montagu) 63 63 
2. C. harmandi Bouvier 6 6 6 6 

3. C. gigas eoa nom. nov 67 68 
4. C. japonica (Ortmann) 69 70 
5. C. californiensis bouvieri nom. nov 71 72 
6. C. pontica (Czerniavsky) 73 73 

3. Genus Cienocheles Kishinouye 
1. C. balssi Kishinouye 75 76 

Superfamily Galatheidea 
3. Family Galatheidae 

1. Genus Calathea Fabricius 
1. G. strigosa (Linne) 82 83 
2. G. acanthomera Stimpson 85 86 
3. G. integra Benedict 8 7 8 8 

j 4. G. pubescens Stimpson 88 91 
2. Genus Munida Leach 

1. M. bamffica (Pennant) 9 1 9 3 

2. M. japonica Stimpson 97 
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English Russian 
3. Genus Munidopsis Whiteaves page page 

1. M. beringana Benedict 98 101 
4. Genus Cervimunida Benedict 

1. C. princeps Benedict 100 103 

4. Family Porcellanidae 
1. Genus Porcellana Lamarck 

1. P. longicornis (Pennant) 104 107 
2. P. longimana Risso • 106 110 

2. Genus Pachycheles Stimpson 
1. P. stevensii Stimpson 107 111 

Superfamily Hippidea 
5. Family Albuneidae 

1. Genus Blepharipoda Randall 
1. B. japonica Durufle I l l 115 

Superfamily Paguridea 
6. Family Pylochelidae 

1. Genus Mixtopagurus Milne Edwards 
1. M. jeffreysii (Miers) 115 120 

7. Family Paguridae 
1. Genus Diogenes Dana 

1. D. edwardsii (de Haan) 150 158 
2. D. penicillatus Stimpson 150 159 
3. D. varians (Costa) 151 160 

2. Genus Clibanarius Dana 
1. C. misanthropus (Risso) 153 162 
2. C japonicus Rathbun 154 163 

3. Genus Paguristes Dana 
1. P. digitalis Stimpson 156 166 
2. P. setosus (Milne Edwards) 158 167 

4. Genus Dardanus Paulson 
1. D. arrosor (Herbst) 159 168 

5. Genus Pagurus Fabricius 
1. P. middendorffii Brandt 165 174 
2. P. gilli (Benedict) 166 176 
3. P. cavimanus (Miers) 169 178 
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English Russian 
page page 

4. P. tenuimanus (Dana) 169 179 
5. P. hirsutiusculus (Dana) 171 181 
6. P. bernhardus (Linne) 173 183 
7. P. gracilipes (Stimpson) 175 185 
8. P. beringanus (Benedict) 176 186 
9. P. dubius (Ortmann) 178 188 

10. P. samuelis (Stimpson) 179 189 
11. P. cornutus (Benedict) 181 191 
12. P. undosus (Benedict) 182 192 
13. P. tanneri (Benedict) 184 194 
14. P. anomalus (Balss) 185 196 
15. P. splendescens Owen 187 197 
16. P. ochotensis Brandt 199 
16a.P.ochotensis aleuticus (Benedict) 192 202 
17. P. rathbuni (Benedict) 193 203 
18. P. granosimanus (Stimpson) 194 205 
19. P. dalli (Benedict) . 196 206 
20. P. pubescens Kroyer 197 208 
21. P. brachiomastus (Thallwitz) 200 211 
22. P. lanuginosus de Haan 201 212 
23. P. armatus (Dana) 202 213 
24. P. pectinatus (Stimpson) 203 214 
25. P. obtusifrons (Ortmann) 205 216 
26. P. setosus (Benedict) 206 216 
27. P. kennerlyi (Stimpson) 207 218 
28. P. capillatus (Benedict) 208 219 
29. P. constans (Stimpson) 210 221 

6. Genus Parapagurus Smith 
1. P. pilosimanns Smith 212 223 
2. P. mertensii Holmes 214 226 

7. Genus Orthopagurtis Stevens 
1. O. minimus (Holmes) 216 227 
2. O. schmitti (Stevens) 217 229 

8. Genus Spiropagurus Stimpson 
1. S. spiriger (deHaan) 219 231 

8. Family Lithodidae 
1. Genus Hapalogaster Brandt 

1. H. grebnitzkii Schalfeew 224 236 
2. H. mertensii Brandt 226 238 
3. H. dentata (de Haan) 227 239 

2. Genus Dermaiurut Brandt 
1. D. mandtii Brandt 229 242 

3. Genus Oedignathus Benedict 
1. O. inermis (Stimpson) 231 244 

4 



English Russian 
4. Genus Placeiron Schalfeew P p 8 e page 

1. P. wosnessenskii Schalfeew 233 246 
5. Genus Phyllolithodes Brandt 

1. P. papillosus Brandt 238 251 
6. Genus Paralithodes Brandt 

1. P. camtschatica (Tilesius) 241 254 
2. P. platypus Brandt 243 257 
3. P. brevipes (Milne Edwards & Lucas) 246 262 

7. Genus Lithodes Latreille 
1. L. aequispina Benedict . 250 264 
2. L. maja (Linne) 252 267 
3. L. coaesi Benedict 255 270 

8. Genus Paralomis White 
1. P. multispina (Benedict) 257 272 
2. P. verrilli (Benedict) 258 273 

9. Genus Rhinolithodes Brandt 
1. R. wosnessenskii Brandt 260 275 

10. Genus Sculptolithodes Makarov 
1. S. derjug-ini Makarov 262 277 

11. Genus Lopholiihodes Brandt 
1. L. raandtii Brandt 266 280 

12. Genus Cryptolithodes Brandt 
1. C. sitchensis Brandt 268 284 
2. C. typicus Brandt 270 286 
3. C. expansus Miers 271 287 
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1 INTRODUCTION 

T h e Decapoda s tud ied in t h i s v o l u m e can be d iv ided into two g r o u p s a c -
c o r d i n g to t h e i r e x t e r n a l a p p e a r a n c e . The m e m b e r s of the f i r s t g r o u p have 
a s h r i m p l i k e body ( r e s e m b l i n g the M a c r u r a ) , whi le t h o s e of the s e c o n d 
g roup a r e c r a b l i k e * . T h i s h a b i t u s i s d e t e r m i n e d f i r s t l y by the f o r m of the 
c a r a p a c e and by the pos i t i on of the a b d o m e n . In m e m b e r s of t he f i r s t g roup, 
t he c a r a p a c e i s e longa ted and m o r e o r l e s s l a t e r a l l y c o m p r e s s e d ; t h e a b -
d o m e n i s a l s o e longa ted and not bent u n d e r the c e p h a l o t h o r a x . In m e m b e r s 
of the s e c o n d group , the c a r a p a c e i s b r o a d and c o m p r e s s e d in a d o r s o v e n t r a l 
p lane , and the a b d o m e n % i s s h o r t e n e d and bent u n d e r t h e c e p h a l o t h o r a x . The 
s u p e r i o r s u r f a c e of the c a r a p a c e i s s m o o t h only in r a r e c a s e s ; it i s u s u a l l y 
c o v e r e d wi th v a r i o u s o r n a m e n t a t i o n s - t r a n s v e r s e f u r r o w s o r c r e s t s , blunt 
t u b e r c l e s o r po in ted s p i n e s , s q u a m a t e p r o c e s s e s , o r f i n a l l y o u t g r o w t h s and 
ho l lows of g r e a t l y v a r i e d f o r m s . On the s u p e r i o r s u r f a c e of the c a r a p a c e , the 
fo l lowing a r e a s m a y be o b s e r v e d , e s p e c i a l l y in t h e c r a b l i k e f o r m s ( F i g u r e 1): 
a long the m e d i a n l ine a r e the u n p a i r e d a r e a s , n a m e l y , f r o n t a l , g a s t r i c , 
c a r d i a c and i n t e s t i n a l a r e a s ; t he p a i r e d a r e a s a r e the o r b i t a l , h e p a t i c and 
b r a n c h i a l a r e a s . T h e g a s t r i c a r e a i s , in t u r n , d iv ided into u n p a i r e d m e s o -
g a s t r i c and u r o g a s t r i c s u b a r e a s , and the p a i r e d e p i g a s t r i c , p r o t o g a s t r i c 
and m e t a g a s t r i c s u b a r e a s . E a c h b r a n c h i a l a r e a i s a l s o d iv ided into m e s o - , 
ep i - , and m e t a b r a n c h i a l s u b a r e a s . T h e s inuous c e r v i c a l g r o o v e d e l i m i t s 
the h e p a t i c and b r a n c h i a l a r e a s , a s we l l a s t he g a s t r i c and c a r d i a c a r e a s . 
The p a i r e d b r a n c h i o c a r d i a c o r b r a n c h i a l f u r r o w s s e p a r a t e the c a r d i a c a r e a 
f r o m the b r a n c h i a l a r e a s . The c o n t o u r of t he c r a b l i k e c a r a p a c e i s f o r m e d 
by the a n t e r o f r o n t a l edge, which u s u a l l y b e a r s a r o s t r u m , by the a n t e r o l a t e r a l 
e d g e s (which s o m e t i m e s f o r m an obvious ang le wi th e a c h o t h e r , and in o t h e r 
c a s e s show a s m o o t h t r a n s i t i o n ) , and f ina l ly , by the p o s t e r i o r edge . The 
l a t e r a l s i d e s of the c a r a p a c e a r e ca l l ed t h o r a c i c p l e u r a e , o r b r a n c h i o s t e g i t e s . 
It i s i m p o r t a n t to no te tha t , in t h i s c a s e , t h e l a t e r a l edge of the c a r a p a c e 
d o e s not c o r r e s p o n d to the b o u n d a r y be tween the no tum and the p l e u r a e ; t h i s 

2 b o u n d a r y i s found u n d e r the l a t e r a l edge and r e s e m b l e s a m e m b r a n o u s l ine , 
c a l l e d in the A n o m u r a ' l i n e a a n o m u r i c a ' o r ' l i n e a t h a l a s s i n i c a ' ; t h i s l ine 
s t a r t s f r o m the a n t e r i o r c o r n e r of the m o u t h and e x t e n d s p o s t e r i o r l y a f a i r l y 
l a r g e d i s t a n c e f r o m the edge of the c a r a p a c e , but g r a d u a l l y a p p r o a c h e s it, 
un t i l it f i n a l l y r e a c h e s the p o s t e r i o r edge of the c a r a p a c e , above the b a s e 
of t he f i f t h p a i r of p e r e i o p o d s . Consequen t ly , the s u p e r i o r half of t he l a t e r a l 
s i d e of the c a r a p a c e , i. e . , the one be tween the l a t e r a l edge of the c a r a p a c e 
and t h e l inea a n o m u r i c a , m a r k s the edge of the no tum, bent v e n t r a l l y , whi le 

* Since the peculiar family Paguridae is dealt with in the introduction to that family, we shall not discuss 
it here. 
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the p l e u r a e a r e m e r e l y the l a t e r a l p a r t s u n d e r the l i nea a n o m u r i c a . The 
a n t e r i o r p a r t of the t h o r a c i c p l e u r a e i s c a l l e d the p t e r y g o s t o m i a l a r e a , and the 
p o s t e r i o r p a r t i s c a l l e d the s u b h e p a t i c a r e a . T h e l inea a n o m u r i c a i s v e r y 
c l e a r l y m a r k e d in the genus P a c h y c h e l e s ( f a m i l y P o r c e l l a n i d a e ) . T h e 
r o s t r u m i s not f u s e d with the e p i s t o m e , and h a s t h e m o s t v a r i e d f o r m s . 
S o m e t i m e s it i s c o m p l e t e l y m i s s i n g o r r u d i m e n t a r y ( C a l l i a n a s s i n a e ) ; s o m e -
t i m e s it h a s the f o r m of an ou tg rowth at the end of the r a i s e d g a s t r i c a r e a 
(Upogebi inae) ; s o m e t i m e s it looks l ike a b r o a d t r i a n g l e ( H a p a l o g a s t r i n a e , 
P a c h y c h e l e s ) , o r it m a y be d iv ided into s e v e r a l l o b e s ( P o r c e l l a n a ) ; s o m e -
t i m e s it r e s e m b l e s a n a r r o w t r i a n g l e wi th d e n t i c u l a t e e d g e s (Ga la thea ) , o r 
a long, smoo th , poin ted sp ine (Munida) , o r a sp ine b e a r i n g a v a r i a b l e n u m b e r 
of a c c e s s o r y s p i n u l e s ( L i t h o d e s , P a r a l i t h o d e s ) ; in a few c a s e s , it i s s e m i -
m e m b r a n o u s ( C r y p t o l i t h o d e s ) , and, f ina l ly , in s o m e g e n e r a of t h e L i thod inae 
it i s an ou tg rowth v a r y i n g g r e a t l y in f o r m ( P h y l l o l i t h o d e s , Lopho l i t hodes , 
Rh ino l i thodes , Scu lp to l i thodes ) . T h e f r o n t a l edge of t he c a r a p a c e d o e s not 
f o r m c l o s e d o r b i t s , and t h e r e f o r e the e y e s m o v e f r e e l y . The s t e r n a l p l a t e s 
a r e n a r r o w and f u s e d , wi th the excep t ion of the l a s t t h o r a c i c s e g m e n t , which 
h a s a f r e e s t e r n a l p l a t e . 

In m o s t c a s e s the e y e s t a l k s a r e peduncu la t e , wi th a t e r m i n a l c o r n e a . T h e 
pedunc le i s u s u a l l y m a d e up of two j o i n t s , a s h o r t b a s a l one and a l o n g e r 
t e r m i n a l one. In r a r e c a s e s , e. g . , in E m e r i t a (Hippidea) , t he b a s a l jo in t 
i s s e c o n d a r i l y d iv ided so tha t t h e r e a r e t h r e e j o i n t s in a l l . T h e p e d u n c l e s of 
t he g e n e r a C a l l i a n a s s a and Albunea u n d e r g o a s p e c i f i c m o d i f i c a t i o n . T h e y a r e 
d o r s o v e n t r a l l y f l a t t e n e d and have the f o r m of t r i a n g u l a r p l a t e s , t he 
c o r n e a be ing on the d o r s a l s i de in the c e n t e r of t h e p la te , o r s o m e t i m e s 
loca t ed s l i gh t l y m o r e f o r w a r d o r b a c k w a r d . 

T h e a n t e n n u l e s show no p e c u l i a r i t i e s ; t h e s t a l k i s c o m p o s e d of t h r e e 
j o in t s , and the t e r m i n a l j o in t b e a r s two f l a g e l l a . In the b u r r o w i n g g e n u s 
Albunea (Hippidea) t he f u s e d a n t e n n a l f l a g e l l a f o r m a p e c u l i a r tube , s e r v i n g 
f o r the r e s p i r a t o r y w a t e r c i r c u l a t i o n . 

The an t enna i s u s u a l l y f o u r - j o i n t e d , and in v e r y few c a s e s , f i v e - j o i n t e d , 
the s t y l o c e r i t e be ing s h o r t e r than in the N a t a n t i a . In E m e r i t a , t he s t y l o c e r i t e 
i s p rov ided with long h a i r s and s e r v e s f o r the c a p t u r e of t he s m a l l p l a n k -
ton ic a l g a e and a n i m a l s which c o m p r i s e i t s food. In m o s t of the A n o m u r a , 
a s c a p h o c e r i t e i s found on the s e c o n d jo in t . I t s s h a p e v a r i e s g r e a t l y , f r o m 
a s m a l l p l a t e ( C a l l i a n a s s i d a e ) a n d a s i m p l e sp ine to r a m i f i e d s p i n e s , c u r v e d 
den t i cu l a t ed p l a t e s ( C r y p t o l i t h o d e s ) , o r n u m e r o u s , long, f i r - n e e d l e - l i k e 
s p i n e s (Lopho l i thodes ) . In g e n e r a l , t he s c a p h o c e r i t e of the A n o m u r a i s c o n -
s i d e r a b l y r e d u c e d c o m p a r e d with tha t of the Na tan t i a , and l o s e s i t s func t ion 
a s a s t a t i c o r g a n a s a c o n s e q u e n c e of the p r e d o m i n a n t l y r e p t a n t l i f e of t h i s 
g roup; in the s h r i m p l i k e f o r m s of the A n o m u r a , a s f o r i n s t a n c e the 
Ga la the idae , t he l ack of s c a p h o c e r i t e s i s c o m p e n s a t e d f o r by the u n u s u a l l y 
long f i r s t p e r e i o p o d s ; d u r i n g r e c o i l m o v e m e n t s — p r o d u c e d by s t r o n g f l ex ing 
m o v e m e n t s of t he a b d o m e n — t h e s e l e g s a r e he ld in a h o r i z o n t a l pos i t i on and 
t h e r e b y s e r v e a b a l a n c i n g f u n c t i o n . 

MOUTH PARTS. T h e m a s t i c a t o r y s e c t i o n of the m a n d i b l e s i s c o m p o s e d 
of a c e p h a l i c end and an a p o p h y s i s ; the c e p h a l i c end of the a n o m u r a n m a n d i b l e 
i s not subd iv ided in to a m o l a r and an i n c i s i v e p a r t — t h e pa lp i s u s u a l l y 
t w o - j o i n t e d . T h e m a x i l l u l e s h a v e two m a s t i c a t o r y l o b e s and a p a l p , 
which u s u a l l y h a s e i t h e r one o r two j o i n t s ( T h a l a s s i n i d e a ) . The m a x i l l a e 
have a f o u r - l o b e d m a s t i c a t o r y p a r t , a u n i a r t i c u l a t e pa lp (endopodi te ) and 
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a m e m b r a n o u s s caphogna th (exopodi te ) . The coxa [coxopodi te] and the b a s i s 
[bas ipod i te ] of the f i r s t m a x i l l i p e d s e a c h have a m a s t i c a t o r y lobe (in Axius 
the coxa l lobe i s d iv ided into two p a r t s ; the pa lp i s m a d e up of one jo in t ( in 
Ax ius it i s two- jo in t ed ) ; the exopodi te h a s a b r o a d b a s e and a s l e n d e r f l age l -
lum, which i s s o m e t i m e s m a n y - j o i n t e d . The s e c o n d m a x i l l i p e d i s m a d e up 
of a t w o - j o i n t e d p ro topod i t e (not b e a r i n g any m a s t i c a t o r y lobes) , wi th 
a f i v e - j o i n t e d endopodi te ( s o m e of the j o i n t s a r e s o m e t i m e s fu sed ) , and an 
exopodi te b e a r i n g a f l a g e l l u m . The t h i r d m a x i l l i p e d s r e s e m b l e the s e c o n d 
in s t r u c t u r e ; t he i s c h i u m [ i sch iopod i t e ] s o m e t i m e s b e a r s a s p i n i f o r m lobe 
which s e r v e s f o r c r u s h i n g the food (Ga la the idea ) ; Z i m m e r m a n n (1913) a s -
c r i b e s the fo l lowing f u n c t i o n s to the endopod i t e s of t he t h i r d m a x i l l i p e d s in 
the Ga la the idea : 1) the c o l l e c t i n g of s m a l l food p a r t i c l e s by m e a n s of r e -
t r i e v i n g m o v e m e n t s ; 2) the c l ean ing of t he a n t e n n u l e s and t h e a n t e n n a e ; 3) t he 
p r o t e c t i o n of the a f f e r e n t c a n a l of the b r a n c h i a l c a v i t y ( in bent pos i t ion ) . In 
the Ga la the idea the c l ean ing of the a n t e n n u l e s and the a n t e n n a e i s c a r r i e d out 
a s fo l lows: t he a n t e n n u l e s and the a n t e n n a e a r e ben t m a r k e d l y d o w n w a r d , the 
endopod i t e s of the t h i r d m a x i l l i p e d s a r e s t r a i g h t e n e d , then the a n t e n n u l e s 
and the an t ennae a r e pul led s lowly u p w a r d s , and a r e in t h i s way c l e a n e d b e -
tween the h a i r s of t he t h r e e l a s t j o i n t s of t he endopod i t e s , which have the 
f o r m of p a i r e d s a w s o r c o m b s . T h e h a i r s which co l l ec t t he food p a r t i c l e s 
a r e long and s l e n d e r and b e a r two r o w s of s m a l l b r a n c h e s . In the 
P o r c e l l a n i d a e , with t h e i r c r a b l i k e hab i tus , and in which the a n t e n n a e have 

5 in f ac t los t t h e i r t a c t i l e func t ion , a r e d u c t i o n of the c l e a n i n g h a i r s m a y be 
o b s e r v e d , and c o r r e s p o n d i n g l y a b r o a d e n i n g and f l a t t e n i n g of the j o i n t s of 
the endopodi te ; consequen t ly , t h e i r t h i r d m a x i l l i p e d s a p p r o a c h the type found 
in the B r a c h y u r a (e . g . , C a n c e r ) . In s o m e p r i m i t i v e P a g u r i d e a , t he t h i r d 
m a x i l l i p e d ends in a s m a l l che l a . The exopodi te i s s o m e t i m e s l a ck ing 
( C a l l i a n a s s a ) . The t h i r d m a x i l l i p e d s m a y be e i t h e r p e d i f o r m o r f o l i a c e o u s 
( F i g u r e 2). In the f i r s t c a s e , the i s c h i u m and the m e r u s [ m e r o p o d i t e ] a r e 
the s a m e width a s the s u b s e q u e n t j o in t s , o r s l i g h t l y w i d e r ; in t h e s e c o n d 
c a s e , t he i s c h i u m and the m e r u s a r e widened, e n t i r e l y c o v e r i n g the mou th , 
while the t h r e e s u b s e q u e n t j o i n t s ( c a r p u s [ c a r p o p o d i t e ] , p r o p o d u s [ p r o p o d i t e ] , 
d a c t y l u s [dac ty lopodi te ] ) a r e n a r r o w and s m a l l , and f o r m t h e s o - c a l l e d 
palp . The r e l a t i o n be tween the m o u t h p a r t s ' in s i t u ' i s shown in F i g u r e 3. 

P E R E I O P O D S . E a c h p e r e i o p o d i s m a d e up of s e v e n j o i n t s . In the A n o m u r a 
6 however , the b a s i s and the i s c h i u m a r e f u s e d into a s i ng l e jo in t , so tha t t he 

appendage i s s i x - j o i n t e d . The f i r s t p a i r of p e r e i o p o d s a r e n e a r l y a l w a y s 
che l a t e ; in the t a x o n o m i c d i a g n o s e s the l e g s of t h i s p a i r a r e c a l l e d c h e l i p e d s , 
whi le the o t h e r f o u r p a i r s a r e c a l l e d s i m p l y p e r e i o p o d s , though s o m e of 
t h e m m a y be c h e l a t e . The f i r s t p a i r of p e r e i o p o d s ( o r the c h e l i p e d s ) a r e 
the s a m e , o r s i m i l a r , in length and f o r m ( G a l a t h e i d e a , Upogebi inae) , o r 
the r i g h t che l iped i s s t r o n g e r and l o n g e r than the l e f t one ( the m a j o r i t y of 
the Li thodidae) ; the d i f f e r e n c e in length and f o r m be tween the f i r s t two 
p e r e i o p o d s is p a r t i c u l a r l y m a r k e d in the C a l l i a n a s s i n a e . A c c o r d i n g to t h e i r 
s t r u c t u r e one m a y d i s t i n g u i s h t r u e f r o m f a l s e c h e l a e ( s u b c h e l a e ) . In the 
t r u e che la , t he i m m o v a b l e d a c t y l u s (po l l ex o r index) i s the s a m e l eng th a s 
the m o v a b l e dac ty lus , and when the che l a i s c l o sed , the i n t e r n a l edge of 
the d a c t y l u s a d h e r e s to the e x t e r n a l edge of t h e pol lex , o r , if t h e f i n g e r s 
a r e cu rved , only t h e i r t i p s touch . In the f a l s e che la , t he i m m o v a b l e f i n g e r 
a p p e a r s a s a s h o r t s p i n i f o r m ou tg rowth of the p r o p o d u s , s t a r t i n g f r o m the 
angle of i t s s t r a i g h t o r s o m e w h a t obl ique a n t e r i o r edge; t h e m o v a b l e 
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d a c t y l u s i s a r t i c u l a t e d with the oppos i t e c o r n e r ; when c lo sed , the i n t e r n a l 
edge of the m o v a b l e d a c t y l u s is in c o n t a c t wi th the a n t e r i o r edge of the p r o p o d u s , 
t ouch ing the i m m o v a b l e d a c t y l u s only wi th i t s t ip , o r c r o s s i n g i t s b a s e . Sub-
c h e l a t e f i r s t p e r e i o p o d s a r e found in the Albune idae and Upogeb i inae . In 
c o n t r a s t , the Hippidea have s i m p l e , s t r a i g h t p e r e i o p o d s , i. e . , t h e y end in 
a s ing le dac ty lu s ; in the genus M a s t i g o c h i r u s t h i s d a c t y l u s i s e longa ted to 
f o r m a f l a g e l l u m , and i s s e g m e n t e d . T h e f i r s t p e r e i o p o d s s e r v e f o r t he 
c a p t u r e of food and a l s o a s weapons of a t t a c k and d e f e n s e . T h e func t ion of 
the l e g s in M a s t i g o c h i r u s , wi th t h e i r p e c u l i a r s t r u c t u r e , h a s not ye t been 
e l u c i d a t e d . T h e s econd p e r e i p o d s a r e s i m p l e (Hippidea , Ga l a the idea , 
Upogebi inae , L i thod idae ) o r che l a t e (Axi idae , C a l l i a n a s s i d a e ) . The t h i r d 
and f o u r t h p a i r s of l e g s a r e s i m p l e . The f i f t h l eg i s s i m p l e (Hippidea , 
A x i i d a e - i n the l a t t e r they a r e s o m e t i m e s s u b c h e l a t e , a s in the Upogebi inae) , 
o r c h e l a t e (Ga l a the idea , C a l l i a n a s s i n a e , L i thod idae ) . In the b u r r o w i n g 
f o r m s , the p e r e i o p o d s a r e adap ted f o r digging, e i t h e r by the b r o a d e n i n g of 
the p r o p o d i of the l a s t t h r e e p a i r s of l e g s ( C a l l i a n a s s i d a e ) o r by the b r o a d e n -
ing and f l a t t e n i n g of t he dac ty l i of t h r e e p e r e i p o d s (Hippidea) , a s shown in 
F i g u r e 41. T h e f i f t h p e r e i o p o d s in the H i p p i d e a , G a l a t h e i d e a , and L i t h o d i d a e 
a r e r e d u c e d , and s e r v e f o r c l e a n i n g the b r a n c h i a l c a v i t y (Pu tz f i i s se ) ; 
in t he s p e c i e s of the f i r s t two s u b f a m i l i e s t h e y a r e u s u a l l y only p a r t l y 
h idden in the b r a n c h i a l cav i ty , s i n c e the c a r p u s and the m e r u s , wi th a bent 
a r t i c u l a t i o n be tween them, g e n e r a l l y r e m a i n ou t s ide ; in the L i t h o d i d a e , the 
f i f t h p e r e i o p o d s a r e u s u a l l y e n t i r e l y h idden u n d e r the c a r a p a c e , and cannot 
be s e e n f r o m ou t s ide . In the f o r m s l iv ing u n d e r r o c k s and s t o n e s , e. g . , 
H a p a l o g a s t e r , a l l t he pereiopods^ a s we l l a s the c a r a p a c e , a r e c o n s i d e r a b l y 
c o m p r e s s e d . In C r y p t o l i t h o d e s , and m o r e s o in Lopho l i t hodes , the f l a t t ened 
and c o m p l e m e n t a r y f o r m of the l a t e r a l s i d e s of t h e p e r e i o p o d s i s v e r y 
p r o n o u n c e d ; consequen t ly , a l l the l e g s m a y be c l o s e l y p r e s s e d to e a c h o t h e r 
and to the c a r a p a c e , t h u s f o r m i n g an i d e a l p r o t e c t i o n f o r t he v e n t r a l s u r f a c e 

7 of the body in Lopho l i thodes , o r c o m p l e t e l y c o v e r i n g t h e i n f e r i o r s u r f a c e 
of the c a r a p a c e in C r y p t o l i t h o d e s . A p e c u l i a r f o r m a t i o n i s found in the 
C a l i f o r n i a n Lopho l i t hodes f o r a m i n a t u s (S t impson) . T h e e x t e r n a l edge of 
the c a r p u s of the c h e l i p e d s shows a d e e p s e m i c i r c u l a r hol low; t h e i n t e r n a l 
edge of the c a r p u s of t he s econd p e r e i o p o d s shows a s i m i l a r but s m a l l e r 
hol low; when a l l the l e g s a r e p r e s s e d t o g e t h e r , t he two ho l lows a r e in 
f r o n t of e a c h o t h e r , t h u s f o r m i n g a round , f a i r l y b r o a d o r i f i c e ( s e e s p e c i f i c 
n a m e ) , which a l l ows a f r e e c i r c u l a t i o n of the r e s p i r a t o r y w a t e r . 

BRANCHIAE. T h r e e t y p e s of b r a n c h i a e m a y be d i s t i n g u i s h e d , a c c o r d i n g 
to t h e i r s t r u c t u r e : d e n d r o b r a n c h i a e (on ly in the P e n a e i d e a ) , t r i c h o b r a n c h i a e , 
and p h y l l o b r a n c h i a e . The t r i c h o b r a n c h i a ( F i g u r e 4b) i s c o m p o s e d of a c e n -
t r a l s t a lk , which b e a r s n u m e r o u s s l e n d e r f i l a m e n t s o r t u b e s ; t he f i l a m e n t s 
b e c o m e t h i n n e r t o w a r d the d i s t a l end of the s t a lk ; e a c h f i l a m e n t h a s a v a s -
c u l a r cana l , which c o m m u n i c a t e s wi th the c a n a l of t he s t a l k . The p h y l l o -
b r a n c h i a i s c o m p o s e d of a c e n t r a l s t a l k b e a r i n g two r o w s of l e a f l e t s o r 
p l a t e s , which a r e v e r y c l o s e t o g e t h e r , and which b e c o m e s m a l l e r t o w a r d 
the d i s t a l end of the s t a lk ; the l e a f l e t s a r e on the two o p p o s i t e s i d e s of t he 
c e n t r a l s t a lk . T r i c h o b r a n c h i a e a r e found in T h a l a s s i n i d e a , in t h e g e n u s 
A e g l e a (Ga la the idea ) , and in P y l o c h e l i d a e . P h y l l o b r a n c h i a e a r e found in t h e 
Hippidea , G a l a t h e i d e a (wi th the excep t ion of Aeglea) , and L i thod idae . 

A c c o r d i n g to t h e i r pos i t i on ( i n s e r t i o n ) , t h r e e t y p e s of b r a n c h i a e m a y 
be d i s t i n g u i s h e d : 1) p o d o b r a n c h i a e - s i t u a t e d on the coxa l j o in t of t he m a x i l l i p e d 
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and of the p e r e i o p o d ; 2) a r t h r o b r a n c h i a e - s i t u a t e d on the a r t i c u l a r m e m b r a n e , 
be tween the coxa and t h e body; 3) p l e u r o b r a n c h i a e - o n t h e l a t e r a l s i de of t h e 
body. 

In a c o m p l e t e b r a n c h i a l f o r m u l a , 
e v e r y t h o r a c i c s e g m e n t h a s one 
p o d o b r a n c h i a , two a r t h r o b r a n c h i a e 
( a n t e r i o r and p o s t e r i o r ) and one 
p l e u r o b r a n c h i a . In a l m o s t a l l c a s e s , 
h o w e v e r , the b r a n c h i a l s e t i s incom -
p l e t e , a s one o r a n o t h e r of the b r a n -
c h i a e i s u s u a l l y m i s s i n g . M a s t i g o -
b r a n c h i a e m a y be found on the coxa 
of the a p p e n d a g e s , f r o m the f i r s t 
m a x i l l i p e d to the f o u r t h p e r e i o p o d 
i n c l u s i v e . 

In the genus C a l l i a n i d e a , a p a r t 
f r o m the n o r m a l b r a n c h i a e , h idden 
u n d e r the c a r a p a c e , n u m e r o u s g i l l -
l i k e f i l a m e n t s s i m i l a r to the 
t r i c h o b r a n c h i a e found on the e d g e s 
and the e x t e r n a l s u r f a c e s of the 
p l eopods of t he s e c o n d to f i f t h a b -
d o m i n a l s e g m e n t s ; they d i f f e r f r o m 
the t r i c h o b r a n c h i a e in tha t they a r e 
s e g m e n t a r y , e i t h e r a c t u a l l y o r a p -
p a r e n t l y , and a l s o by the f a c t tha t 
they a r e jo ined in p a i r s a t t h e i r 
b a s e s , in t h i c k s t a l k s . 

The b r a n c h i o s t e g i t e i s not c l o s e to the coxa l j o i n t s of ihe a p p e n d a g e s , 
so that a f r e e f low of w a t e r i s f u r n i s h e d to the b r a n c h i a e by the m o v e -
m e n t s of t he s c a p h o g n a t h s . In the G a l a t h e i d a e and L i t h o d i d a e , b e c a u s e 
of the r e d u c t i o n of the f i f t h p e r e i o p o d s , the p o s t e r i o r edge of the 
c a r a p a c e m a y be r a i s e d , t h u s f u r t h e r f a c i l i t a t i n g the inflow of w a t e r . A p a r t 
f r o m the f i f t h p e r e i o p o d s m e n t i o n e d above , a dev ia t ion of t he r e s p i r a t o r y 
flow, c a u s e d by the r e v e r s e m o v e m e n t s of the s caphogna th , i s a l s o u s e d 
f o r the c l e a n i n g of t he b r a n c h i a e . 

In h i s work , K. Z i m m e r m a n n (1913) s t ud i ed the a d a p t a t i v e m o d i f i c a t i o n s 
u n d e r g o n e by the G a l a t h e i d e a in connec t ion with the t r a n s i t i o n f r o m the 
s u b l i t t o r a l hab i t a t ( G a l a t h e a s q u a m i f e r a ) to the m u d d y f a c i e s of t he t i d a l 
zone ( P o r c e l l a n a p l a y t c h e l e s ) . Thus , we no te m o d i f i c a t i o n s f o r p r o t e c t i n g the 
b r a n c h i a l cav i ty a g a i n s t o b s t r u c t i o n with m u d . In G a l a t h e a s q u a m i f e r a , which 
inhab i t s the c l e a r w a t e r of the open s e a , the b r a n c h i o s t e g i t e a lone f o r m s a 
su f f i c i en t p r o t e c t i o n of the b r a n c h i a l cav i ty ; the h a i r s b o r d e r i n g the a f f e r e n t 
o r i f i c e s of the b r a n c h i a l c a v i t y (a t the p o s t e r i o r end of the c a r a p a c e ) have a 
s i m p l e s t r u c t u r e , l ike t ha t of the h a i r s on t h e e d g e s of the b r a n c h i o s t e g i t e . 
The m a s t i g o b r a n c h i a e , which in G. s q u a m i f e r a a r e found on the t h i r d m a x i l -
l ipeds and on the f i r s t t h r e e p e r e i o p o d s , s e r v e f o r c l e a n i n g the b r a n c h i a e , 
e s p e c i a l l y the a r t h r o b r a n c h i a e . With a r e d u c t i o n of t he s c a p h o g n a t h in 
Ga la thea s t r i g o s a , the n e c e s s a r y w a t e r c i r c u l a t i o n i s m a i n t a i n e d by the m o v e -
m e n t s of the c a r a p a c e i t s e l f . T h i s l e a d s to a r e d u c t i o n of the e p i p o d i t e s on 

Figure 2. Two types of third maxill ipeds: 
a - foliaceous type (Callianassa harmandi); b - pediform 
type (Upogebia major). 
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the p e r e i o p o d s , b e c a u s e of the d a n g e r of t e a r i n g d u r i n g t h e s e m o v e -
m e n t s ; the b r a n c h i a e a r e p r o t e c t e d a g a i n s t o b s t r u c t i o n by m u d by 
the m o r e c o m p l i c a t e d s t r u c t u r e of the h a i r s b o r d e r i n g the a f f e r e n t 
o r i f i c e s of the b r a n c h i a l cav i ty . A l m o s t the s a m e th ing m a y a l s o be 
o b s e r v e d in Ga la thea i n t e r m e d i a . In P o r c e l l a n a , which i n h a b i t s t he l i t t o r a l 
zone , t he m a s t i g o b r a n c h i a e on the t h i r d m a x i l l i p e d s and on the p e r e i o p o d s 
a r e m i s s i n g ; so, too, a r e the p o d o b r a n c h i a e . The a r t h r o b r a n c h i a e and the 
p l e u r o b r a n c h i a e , h o w e v e r , a r e we l l deve loped . Z i m m e r m a n n a s c r i b e s t h i s 
to the hab i t of the genus t o c l ing to v a r i o u s o b j e c t s . When doing so, t he l e g s 
a r e he ld wide a p a r t . B e c a u s e of s u c h m o v e m e n t s , t he e p i p o d i t e s and the 
p o d o b r a n c h i a e m a y be in d a n g e r of be ing d a m a g e d o r t o rn , o r a t l e a s t would 
r u b a g a i n s t one a n o t h e r o r a g a i n s t t he e d g e s of t he b r a n c h i o s t e g i t e . To p r e -
vent t h i s in P o r c e l l a n a p l a y t c h e l e s , which l i v e s in m o r e m u d d y b io topes , 
t he h a i r s on the e d g e s of the b r a n c h i o s t e g i t e and on the coxa l j o i n t s of the 
p e r e i o p o d s have a r a m i f i e d o r p inna te s t r u c t u r e , t h u s enab l ing e f f i c i e n t 
f i l t r a t i o n ; in P . l o n g i c o r n i s , which i nhab i t s r o c k y s h o r e s , w h e r e t h e r e i s 
no d a n g e r of o b s t r u c t i o n by mud, the c o r r e s p o n d i n g h a i r s have a s i m p l e 
s t r u c t u r e , a s in Ga la thea s q u a m i f e r a . 

Figure 3. Sagittal section through anterior part of cephalothorax in 
Galathea dispersa shewing the arrangement of the mouth parts 
A - labrum (upper lip); B — mandibular palp; C — incisive process of the 
mandible; D — second maxilliped; E — esophagus; F — molar process of the 
mandible; G - maxillule; H - maxilla; I - first maxill iped; K — third 
maxil l iped. 

T h e h a i r s on the b a s a l j o i n t s of the t h i r d m a x i l l i p e d s , e n c o u n t e r e d in 
a l l t he s p e c i e s m e n t i o n e d above , p r o t e c t the a f f e r e n t o r i f i c e of the b r a n c h i a l 
c a v i t y a g a i n s t i n c i d e n t a l s t r e a m s of w a t e r , which could s t o p o r s low down 
the r e s p i r a t o r y f low. In o r d e r to a l low the r e s p i r a t o r y f low to p a s s a s c l o s e 
a s p o s s i b l e to the b r a n c h i a e , t h e r e i s a c r e s t on the i n t e r n a l s u r f a c e of t he 
b r a n c h i o s t e g i t e s in Ga la thea , Munida, and e s p e c i a l l y in P o r c e l l a n a , r e -
s e m b l i n g a s i m i l a r c r e s t d e s c r i b e d by P e a r s o n in C a n c e r . Z i m m e r m a n n 
d e t e c t e d a m a r k e d a l t e r n a t i o n of the r e s p i r a t o r y func t i on of the two s i d e s 
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of the body in P o r c e l i a n a ; whi le r e s t i n g , m e m b e r s of t h i s genus a l w a y s 
s t r e t c h one of t he c h e l i p e d s m o r e than the o t h e r ; t he a f f e r e n t w a t e r f low i s 
a l w a y s o b s e r v e d only on the s i de of the body on which the che l iped i s s t r e t c h e d . 
T h i s b e c o m e s obvious by the m o v e m e n t of the f l a g e l l u m of the s e c o n d m a x i l -
l iped, by the m o v e m e n t of t he p a r t i c l e s in s u s p e n s i o n , and by the m o v e m e n t 
of the a n t e n n u l e s which a r e t u r n e d in the d i r e c t i o n of the r e s p i r a t o r y f low. 
No r e s p i r a t o r y flow i s o b s e r v e d on the o t h e r s i de of t he body. About half an 
h o u r l a t e r , the s econd s ide beg ins i t s r e s p i r a t o r y ac t iv i ty , whi le tha t of 
the f i r s t s i de c e a s e s . T h i s a l t e r n a t i o n p e r m i t s m u s c u l a r r e l a x a t i o n of t he 
s caphogna th t o g e t h e r wi th c l e a n i n g of t he b r a n c h i a l cav i ty . T h i s i s c a r r i e d 
out in f o r m s s u c h a s C a r c i n u s by a c o m p l e t e s u s p e n s i o n of the r e s p i r a t o r y 
a c t i v i t y of both s i d e s f o r a c e r t a i n t i m e . T h e s e f a c t s a r e a l s o c o n f i r m e d by 
the b e h a v i o r of the a n i m a l s when p l a c e d in a tox ic so lu t ion , e . g . , an e x t r a c t 
of r e d a l g a e . In t h i s way, a m o r e p r o l o n g e d b lock ing of t he r e s p i r a t o r y flow 
i s p r o d u c e d in C a r c i n u s and r e l a t e d s p e c i e s , whi le in P o r c e l l a n a , a m o r e 
r a p i d and m o r e i r r e g u l a r a l t e r n a t i o n of t he r e s p i r a t o r y a c t i v i t y of both s i d e s i s 
o b s e r v e d . In Ga la thea , in s u c h cond i t ions , a m a r k e d b lock ing of t he r e -
s p i r a t o r y a c t i v i t y w a s o b s e r v e d . The l a s t j o in t of the f i f t h p e r e i o p o d s , which 
s e r v e f o r the c l e a n i n g of the b r a n c h i a e and of the f i l t r a t o r y h a i r s , i s c o v e r e d 
with s i c k l e - s h a p e d hooks . On t h e i n t e r n a l s i de it b e a r s po in ted s p i n u l e s , 
f o r m i n g an e x c e l l e n t c o m b . In P o r c e l l a n a , which l a c k s ep ipod i t e s , t h i s 
appendage a l s o p e n e t r a t e s the b r a n c h i a l cav i ty ; a c c o r d i n g to Z i m m e r m a n n , 
t h i s d o e s not app ly to G a l a t h e a . In tha t genus , a s we l l a s in Munida , t h e 
f i f t h p e r e i o p o d s a l s o s e r v e f o r t he c l e a n i n g of the s u p e r i o r s u r f a c e of the 
c a r a p a c e , which i s c o v e r e d wi th t r a n s v e r s e f u r r o w s and c r e s t s . 

In a m p h i b i o u s and in a l m o s t t e r r e s t r i a l f o r m s , t h e r e a r e - a p a r t f r o m 
b r a n c h i a e — a u x i l i a r y f o r m a t i o n s which f a c i l i t a t e g a s exchange . In B i r g u s 
l a t r o (Linne) , f o r i n s t a n c e , on the e x t e r n a l wal l of the b r a n c h i a l c a v i t y 
a r e r i c h l y v a s c u l a r i z e d c u t i c u l a r fo lds which c a r r y v e n o u s blood t o w a r d the 

10 p e r i c a r d i u m . Thus , one w i t n e s s e s h e r e a f o r m a t i o n r e s e m b l i n g a p r o t o t y p e 

Figure 4 . Two types of branchiae (schematic drawing) 
a ~ phyllobranchiaj b - trichobranchia 
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of p u l m o n a r y r e s p i r a t i o n , s i n c e g a s exchange i s c a r r i e d out in an a e r i a l 
m e d i u m . In the r e l a t e d Coenob i t a , the th in d o r s a l wa l l of t h e a b d o m e n h a s 
a r i c h c a p i l l a r y n e t w o r k , w h i c h a l s o undoub ted ly e f f e c t s g a s e x c h a n g e . It 
i s , h o w e v e r , n o t e w o r t h y t ha t B i r g u s l a t r o , f o r i n s t a n c e , h a s to r e a c h w a t e r 
once a day in o r d e r to wet i t s b r a n c h i a e . D u r i n g the d r y s e a s o n Coenob i t a 
u n d e r g o e s a kind of e s t iva t ion , h id ing u n d e r s t o n e s . 

ABDOMEN. The f o r m and p o s i t i o n of the a b d o m e n d e t e r m i n e the a b o v e -
m e n t i o n e d d iv i s ion of the A n o m u r a into two g r o u p s . T h u s , t he t r a n s i t i o n 
f r o m the s h r i m p l i k e h a b i t u s to the t y p i c a l c r a b h a b i t u s can be fo l lowed . 
T h i s g i v e s the whole g r o u p i t s i n t e r m e d i a t e c h a r a c t e r . T h e a b d o m e n i s m a d e 
up of s e v e n s e g m e n t s , the t e l s o n a l s o b e i n g c o n s i d e r e d a s an independen t 
s e g m e n t . The a b d o m e n of the G a l a t h e i d a e m o s t c l o s e l y r e s e m b l e s the s h r i m p -
l ike f o r m : the e p i m e r a ( p l e u r a e ) a r e s t i l l we l l deve loped , a s a r e the u r o p o d s . 
The d i f f e r e n c e c o n s i s t s in the f a c t tha t t he s e g m e n t s a r e d o r s o v e n t r a l l y 
f l a t t e n e d and tha t the bend of the a b d o m e n o c c u r s at the f o u r t h s e g m e n t 
and not a t the t h i r d , a s in the N a t a n t i a . In P o r c e l l a n i d a e , which have e n -
t i r e l y l o s t the n a t a t o r y way of l i fe , t h e a b d o m e n i s fo lded u n d e r the t h o r a x , 
a t y p i c a l c r a b h a b i t u s be ing thus ob ta ined . Howeve r , the a b d o m e n s t i l l h a s 
c h a r a c t e r s which a r e e v i d e n c e of a r e l a t i v e l y r e c e n t t r a n s i t i o n to the 
r e p t a n t l i f e ( F i g u r e 5). On e a c h s e g m e n t e p i m e r a a r e s t i l l found, but t h e y 
a r e r e l a t i v e l y s m a l l and d i s p o s e d h o r i z o n t a l l y , i. e . , in the s a m e p l ane a s 
t h e t e r g a l p a r t of the s e g m e n t s ; in addi t ion , the s i x th s e g m e n t s t i l l b e a r s 
u r o p o d s hav ing the f o r m of n a r r o w , r a t h e r s m a l l p l a t e s , u s u a l l y h idden 
u n d e r the t e l s o n . T h e t e l s o n in the G a l a t h e i d e a h a s a p e c u l i a r f o r m . It i s 
f la t , and m a d e up of f i ve t r i a n g u l a r p i e c e s , c o n n e c t e d by m e a n s of a s u t u r e . 
A m o n g the T h a l a s s i n i d e a , in s p e c i e s of the Axi idae , t he a b d o m i n a l e p i m e r a 
a r e s t i l l we l l deve loped , whi le in the T h a l a s s i n i d a e , t h e i r r e d u c t i o n b e c o m e s 
obv ious . T h e a b d o m e n i s u s u a l l y m a c r u r o i d . In the. Hippidea , a s we l l a s in 
the P o r c e l l a n i d a e , t he a b d o m e n i s bent u n d e r the t h o r a x ; a p e c u l i a r v a r i a b i l i t y 
i s shown by the f o r m of the a b d o m e n in the s u p e r f a m i l y of t he P a g u r i d e a , 
a s a r e s u l t of the v a r i o u s ways of l i f e of i t s m e m b e r s . T h e m o s t p r i m i t i v e 
f o r m s , e . g . , t he P y l o c h e l i d a e , have s h r i m p l i k e a s we l l a s h e r m i t - c r a b -
l ike f e a t u r e s : the a b d o m e n i s e longa ted , s t r a i g h t and c l e a r l y s e g m e n t e d ; 
the s e g m e n t s a r e r e l a t i v e l y wel l c a l c i f i e d , but t h e i r e p i m e r a and u r o p o d s 
a r e r e d u c e d . The g e n e r a l h a b i t u s i s s i m i l a r to tha t of a h e r m i t c r a b ( s e e 

11 F i g u r e 42) . The P y l o c h e l i d a e m a y thus be c o n s i d e r e d a s be ing h e r m i t c r a b s 
"in s t a t u n a s c e n d i " . T h e i r l i f e i s one of s e m i c o n c e a l m e n t ; the a n i m a l a p -
p a r e n t l y o f t en l e a v e s i t s s h e l t e r and c r e e p s f r e e l y on t h e b o t t o m . The p e c u -
l i a r c h a r a c t e r s of the a b d o m i n a l s t r u c t u r e of the P a g u r i d a e a r e c o n n e c t e d 
with t h e i r p e r m a n e n t l i f e i n s ide f o r e i g n , hol low b o d i e s , and wi l l be s t ud i ed 
in the i n t r o d u c t i o n dea l i ng e s p e c i a l l y wi th t h i s f a m i l y ; we sha l l , t h e r e f o r e , 
not dea l h e r e wi th t h i s s u b j e c t . If the P y l o c h e l i d a e a r e h e r m i t c r a b s "in 
s t a t u n a s c e n d i " , the L i thod idae a r e h e r m i t c r a b s which have f i n a l l y le f t t h e i r 
s h e l t e r but have not yet los t s o m e of t h e i r s p e c i f i c f e a t u r e s . The H a p a l o -
g a s t r i n a e ( the m o r e p r i m i t i v e L i thod idae ) have a so f t s a c l i k e but v e r y 
s h o r t e n e d abdomen , s l i gh t l y bent u n d e r the t h o r a x ; s o m e H a p a l o g a s t r i n a e , 
e . g . , H a p a l o g a s t e r , have m a i n t a i n e d the hab i t of s e m i c o n c e a l m e n t , h id ing 
u n d e r s t o n e s ; consequen t ly , the f o r m of t h e i r body and a p p e n d a g e s i s 
f l a t t e n e d and the s u r f a c e of t he c a r a p a c e i s s l i g h t l y c a l c i f i e d ; the o t h e r 
g e n e r a of the H a p a l o g a s t r i n a e have a w e l l - c a l c i f i e d c a r a p a c e and a p p e n d a g e s . 
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In the L i t h o d i n a e , v a r i o u s d e g r e e s of c a l c i f i c a t i o n of the a b d o m e n a r e found , 
u s u a l l y in the f o r m of i s o l a t e d p l a t e s . The f i r s t s e g m e n t i s s m a l l , n a r r o w , 
and of ten h idden u n d e r the p o s t e r i o r edge of t he c a r a p a c e . F o r t h i s r e a s o n 
the s econd s e g m e n t i s e r r o n e o u s l y c a l l e d the b a s a l s e g m e n t by s o m e a u t h o r s . 
The second s e g m e n t i s the l a r g e s t ; it i s m a d e up of an u n p a i r e d m e d i a n p l a t e 
and p a i r e d l a t e r a l and m a r g i n a l p l a t e s ; the p l a t e s m a y s o m e t i m e s be f u s e d , 
so tha t the whole s e g m e n t a p p e a r s a s a uni t . Beyond the s e c o n d s e g m e n t , t he 
a b d o m e n i s s t r o n g l y bent u n d e r the t h o r a x and h a s a v e r y f l a t t e n e d f o r m . 
The t h r e e s u b s e q u e n t s e g m e n t s a r e c o m p o s e d of m e d i a n p l a t e s , which a r e 
s o m e t i m e s r e p l a c e d by m e m b r a n o u s a r e a s c o v e r e d wi th i s o l a t e d c a l -
c i f i ed nodu le s ; t he f i r s t l a t e r a l p l a t e s a r e n e a r l y a l w a y s p r e s e n t ; t he 
m a r g i n a l p l a t e s m a y be p r e s e n t o r not, but if t h e y o c c u r in the f e m a l e , t h e y 
a p p e a r only on the r i gh t s i de . A p e c u l i a r m o d i f i c a t i o n of t h e s e t h r e e s e g m e n t s 
i s found in Neo l i t hodes : t h i s whole p a r t of the a b d o m e n i s m e m b r a n o u s and 
c o v e r e d with s m a l l , d e n s e t u b e r c u l i f o r m p l a t e s . The s i x th s e g m e n t i s c o m -
posed of a so l e m e d i a n p l a t e . The t e l s o n i s s m a l l and r e d u c e d . The f o r m of 
the a b d o m i n a l p l a t e s and the c h a r a c t e r of t h e i r a r r a n g e m e n t a r e of t a x -
onomic i m p o r t a n c e and a r e d e s c r i b e d a s p a r t of the g e n e r i c d i a g n o s e s in 
the s p e c i a l s e c t i o n of t h i s p r e s e n t w o r k . Both the H a p a l o g a s t r i n a e and the 
L i thod inae have l o s t t h e i r u r o p o d s ; the f e m a l e s s t i l l r e t a i n the a s y m m e t r y 
of t h e a b d o m e n , wh i l e in the m a l e s the a b d o m e n i s a b s o l u t e l y s y m m e t r i c a l . 

ABDOMINAL A P P E N D A G E S . E a c h pleopod 
i s m a d e up of two s h o r t b a s a l j o i n t s (coxa and 
b a s i s ) and two b r a n c h e s (exopodi te and e n d o -
pod i t e )o r a s i n g l e b r a n c h (endopod i t e ) ; the 
s econd type i s found in the G a l a t h e i d e a , H i p -
p i d e a , and L i t h o d i d a e . T h e f i r s t o r s e c o n d 
p leopods a r e s o m e t i m e s t r a n s f o r m e d into 
c o p u l a t o r y o r g a n s ( G a l a t h e i d e a , P y l o c h e l i d a e ) . 
On the endopodi te , an appendix i n t e r n a — a l s o 
ca l l ed s t y l a m b l y s — i s found ( T h a l a s s i n i d e a , F i g -
u r e 6). In the t ab l e be low, the d i s p o s a l of the 
p l eopods on the f i r s t f ive a b d o m i n a l s e g m e n t s 
i s shown; the l e f t row in the c o l u m n of e a c h 
s e x c o r r e s p o n d s to the l e f t s i de of t he abdomen , 
the r i gh t row to the r i g h t s i de . T h e a p p e n d a g e s 
of the s i x th a b d o m i n a l s e g m e n t - t h e u r o p o d s -
have been dea l t with above . 

Figure 5. Abdomen of Pachycheles 
stevensii, male (extended) FEEDING. The m o u t h p a r t s have been 

d e s c r i b e d above . The s t o m a c h i s c o m p o s e d 
of two p a r t s : t he c a r d i a , w h o s e func t i on i s to 
g r i n d the food be tween the m u s c u l a r w a l l s of 

the s t o m a c h , and the p y l o r u s , which h a s a f i l t e r i n g func t ion ; both p a r t s a r e 
l ined with the e c t o d e r m . The m e d i a n , e n d o d e r m a l p a r t of the d i g e s t i v e t r a c t 
i s s h o r t ; the c a n a l s of the h e p a t o p a n c r e a s open on i t s v e n t r a l s i de , and the 
c a e c a open d o r s a l l y ; in th i s p a r t of t he d i g e s t i v e t r a c t food a b s o r p t i o n i s 
c a r r i e d out . The e c t o d e r m a l r e c t u m i s long, and opens at the a n u s on the 
v e n t r a l s u r f a c e of the t e l s o n . In the fo l lowing sec t ion , we s h a l l d e a l e s -
p e c i a l l y with the c h a r a c t e r of the food and with the f e e d i n g m e c h a n i s m i t s e l f . 

A. N i c o l ' s s t udy (1932) d e a l s wi th f e e d i n g in the G a l a t h e i d e a . T h i s a u t h o r 
s tudied Ga la thea d i s p e r s a a s a r e p r e s e n t a t i v e of the G a l a t h e i d e a and 
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P o r c e l l a n a l o n g i c o r n i s a s a t y p i c a l r e p r e s e n t a t i v e of the P o r c e l l a n i d a e . The 
f eed ing of t h e s e two s p e c i e s d i f f e r s s o m e w h a t owing to the s t r u c t u r e of t h e i r 
m o u t h p a r t s . The food of G a l a t h e a c o n s i s t s of two c o m p o n e n t s : e i t h e r l a r g e 
f r a g m e n t s of a n i m a l o r v e g e t a b l e o r ig in , o r o r g a n i c r e m a i n s and m i c r o -
o r g a n i s m s f r o m the bo t tom s e d i m e n t s . D e t r i t a l f e e d i n g i s m o r e f r e q u e n t . In 
t h i s type of f e e d i n g the p r i n c i p a l p a r t i s p l ayed by the t h i r d m a x i l l i p e d s , which 
a r e h igh ly s e t a c e o u s on t h e i r t e r m i n a l j o i n t s and p e r f o r m s w e e p i n g m o v e -
m e n t s in the s u b s t r a t a . Both m a x i l l i p e d s can a c t t o g e t h e r a s we l l a s s e p a r a t e -
ly. The d e t r i t u s a c c u m u l a t e d be tween the h a i r t u f t s i s c l e a n e d a w a y by t h e 
s econd m a x i l l i p e d s , which a l w a y s w o r k a l t e r n a t e l y ; t he t e r m i n a l h a i r s of 
the s econd m a x i l l i p e d s t r a n s f e r the food p a r t i c l e s c a p t u r e d by the t h i r d 
m a x i l l i p e d s t o the i n t e r n a l m o u t h p a r t s , which c a r r y out s e l e c t i o n of the 
food; the ed ib le p a r t i c l e s a r e d i r e c t e d t o w a r d the mouth , whi le t he ined ib le 
p a r t i c l e s a r e r e p e l l e d and f a l l into the e f f e r e n t r e s p i r a t o r y w a t e r flow, which 
c a r r i e s t h e m away. When the food p a r t i c l e s a r e b ig enough, t hey a r e c a p t u r e d 
f i r s t by the che l i peds , and then by the m a x i l l i p e d s ; if t h e y a r e s m a l l e r , t h e y 

13 a r e c a p t u r e d d i r e c t l y by the m a x i l l i p e d s . T h e h a i r t u f t s of the t h i r d m a x i l l i p e d s 
c a t c h the food p a r t i c l e s , and the s e c o n d m a x i l l i p e d s t u r n and g r i n d t h e m . 
D u r i n g t h i s ac t iv i ty , t he t h i r d m a x i l l i p e d s p r e s s the food t o w a r d the m a n d i b l e s , 
whi le t he s econd m a x i l l i p e d s t h r u s t the food p a r t i c l e with t h e i r t e r m i n a l 
h a i r t u f t s and a r e a l s o a b j e to r e m o v e it f r o m the m a n d i b l e s . T h e s u f f i c i e n t l y 
g round p a r t i c l e i s t r a n s f e r r e d by t h e t h i r d m a x i l l i p e d s be tween t h e open 
m a n d i b l e s . T h e s e , by c los ing , cut the food p a r t i c l e wi th t h e i r i n c i s o r p r o -
c e s s e s , and the food then e n t e r s the e s o p h a g u s and the s t o m a c h . In the 
s t o m a c h of Ga la thea , d e t r i t u s , f ine sand , s m a l l f r a g m e n t s of g r e e n and r e d 
a lgae , d i a t o m s , f r a g m e n t s of s m a l l c r u s t a c e a n s , s m a l l g a s t r o p o d s and 
p o l y c h a e t e s , and s o m e t i m e s a l s o l a r g e r f r a g m e n t s of a l g a e and m u s c l e s [ s i c ] 
a r e found. 

P o r c e l l a n a f e e d s e x c l u s i v e l y on d e t r i t u s 
and m i c r o o r g a n i s m s , and i t s m e t h o d 
of c a p t u r i n g food d i f f e r s c o n s i d e r a b l y f r o m 
tha t of G a l a t h e a . In f ac t , a f i l t r a t i o n of the 
food p a r t i c l e s i s c a r r i e d out t h r o u g h a 
c a t c h e r ( f o r m e d by the th ick , b i s e r i a t e d 
h a i r s of the t h i r d m a x i l l i p e d s . The c o m p l e x 
m o v e m e n t s of t he a p p e n d a g e s a r o u n d the 
body of the a n i m a l m a i n t a i n the w a t e r f low 
which c a r r i e s t he s u s p e n d e d p a r t i c l e s . The 
t h i r d m a x i l l i p e d i s e x t e n d e d , i t s h a i r s t h u s 
be ing s t r a i g h t e n e d ; in t h i s way, a b ig s p o o n -
s h a p e d ne t i s f o r m e d by t h e s e h a i r s and t h e i r 
l a t e r a l b r a n c h e s . T h e n the m a x i l l i p e d bends , 

Figure 6 . Second pair of pleopods of and in t h i s way, the food p a r t i c l e s a r e f i l t e r e d 
Caiiianassa caiifomiensis bouvieri f r o m a c o n s i d e r a b l e v o l u m e of w a t e r . A s a 
ex - exopodite; en - endopodite; r u l e > t h e t h i r d m a x i l l i p e d s m o v e a l t e r n a t e l y , 
[st - styiamblys] . The m o v e m e n t of t he s econd m a x i l l i p e d s i s 

e x a c t l y s y n c h r o n i z e d wi th tha t of t h e t h i r d ; 
a t the m o m e n t the l a t t e r b e n d , the t e r m i n a l h a i r t u f t s of the s econd 
m a x i l l i p e d s p e n e t r a t e be tween the b a s e s of the h a i r s of t he t h i r d m a x i l l i p e d s ; 
then the s econd m a x i l l i p e d s begin to m o v e t o w a r d the mouth , and t h e t h i r d 
m a x i l l i p e d s s t r e t c h aga in . Thus, t he c o m b i n g of the t h i r d m a x i l l i p e d i s c a r r i e d 
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out . T h i s m a y o c c u r s e v e r a l t i m e s in s u c c e s s i o n when the quan t i ty of food i s 
g r e a t . The s e c o n d m a x i l l i p e d then p e n e t r a t e s be tween the s u c c e e d i n g m o u t h 
p a r t s , and it i s pul led back when the t u r n of the m a x i l l i p e d on the oppos i t e 
s i d e a p p r o a c h e s . In t h i s way, t h e s e c o n d m a x i l l i p e d s c o m b e a c h o t h e r and 
a r e a l s o c l eaned by the s u c c e e d i n g m o u t h p a r t s . T h e food p a r t i c l e s t hus 

14 ob ta ined p e n e t r a t e f a r t h e r in to the mou th . Only once h a s an a t t e m p t a t 
c a p t u r i n g a s m a l l m o l l u s k been o b s e r v e d in P o r c e l l a n a l o n g i c o r n i s ; t h i s 
was , h o w e v e r , qu ick ly r e j e c t e d in the r e s p i r a t o r y f low. The i n d i c a t i o n s of 
Da lye l l wi th r e g a r d to the f e e d i n g of P o r c e l l a n a on l a m e l l i b r a n c h i a t e s , and 
t h o s e of P o t t s wi th r e g a r d to the o c c u r r e n c e of l a r g e a l g a l f r a g m e n t s in i t s 
s t o m a c h a r e not c o n f i r m e d by N i c o l ' s o b s e r v a t i o n s . 
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The C a l l i a n a s s i d a e , which l ive in the h o l e s t h e y dig, a r e d e t r i t o p h a g o u s 
a n i m a l s ; t h e i r f e e d i n g w a s d e s c r i b e d in the c a s e of Upogebia p u g e t t e n s i s 
(Dana) by G. MacGin i t i e (193 0). The a n i m a l c r e e p s to the open ing of the 
h o l e , and e x t e n d s the f i r s t and s econd p e r e i o p o d s , t he h a i r s of which f o r m 
a l a r g e f i l t r a t i o n c h a m b e r ( b a s k e t , a c c o r d i n g to t h i s au tho r ) ; the e n e r g e t i c 
m o v e m e n t s of the p l eopods e n s u r e an i n c r e a s e d f low of w a t e r , which p a s s e s 
t h r o u g h the h a i r s of t he p e r e i o p o d s ; t h e s e r e t a i n the s u s p e n d e d p a r t i c l e s ; 
t he c a r a p a c e i s c l o s e l y p r e s s e d to the s u p e r i o r wa l l of t he hole s o tha t the 
e n t i r e flow p a s s e s t h r o u g h the f i l t e r i n g m e c h a n i s m . The s p a c e s be tween 
the e d g e s of t he r o s t r u m and be tween t h e c a r p i of t h e c h e l i p e d s a r e f i l l e d 
by the h a i r y ends of t he t h i r d m a x i l l i p e d s ; t h i s i n c r e a s e s the r e t e n t i o n of 
the food p a r t i c l e s . At g iven i n t e r v a l s , t he t h i r d m a x i l l i p e d s s w e e p the co l -
l e c t e d food p a r t i c l e s , which a r e s u b s e q u e n t l y c a r r i e d by the s e c o n d m a x i l l i -
p e d s to the f i r s t m a x i l l i p e d s and the m a x i l l a e , and the l a t t e r t r a n s f e r 
t h e m to the mou th . The l a r g e food p a r t i c l e s (e . g . , f r a g m e n t s of m o l l u s k s , 
in the e x p e r i m e n t s of MacGin i t i e ) a r e r e t a i n e d f o r s o m e t i m e in the f i l t r a t o r y 
c h a m b e r , but a f t e r w a r d t h e y a r e r e p e l l e d by the flow r e g u l a t e d by the sudden 
m o v e m e n t of the u r o p o d s . B. A. S tevens (1928) found in the s t o m a c h s of 
Upogebia and C a l l i a n a s s a v e g e t a l r e m a i n s , a few d i a t o m s and s m a l l g r a i n s 
of sand . A c c o r d i n g to P e s t a , Upogebia f e e d s on s m a l l f r a g m e n t s of m o l l u s k s 
(Modiola , Venus) , a f t e r open ing t h e i r s h e l l s . 

The L i thod idae s tud ied m o s t c o m p r e h e n s i v e l y wi th r e g a r d to f e e d i n g a r e 
the c o m m e r c i a l s tone c r a b s , e s p e c i a l l y P a r a l i t h o d e s c a m t s c h a t i c a . In d e -
s c r i b i n g t h i s s p e c i e s , T i l e s i u s s t a t e s tha t it f e e d s on cepha lopods , o t h e r 
m o l l u s k s and s t a r f i s h . A c c o r d i n g to M a r u k a w a (1933), the food of P . 
c a m t s c h a t i c a c o n s i s t s of Cynth ia s u p e r b a , C u c u m a r i a j a p o n i c a , m o l l u s k s , 
s e a u r c h i n s , and dead f i s h ; t he a u t h o r n o t e s the p r e d o m i n a n c e of C u c u m a r i a 
j a p o n i c a in the food. N a v o z o v - L a v r o v (1927) d e s c r i b e d the n u t r i t i o n of the 
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K a m c h a t k a n s t one c r a b a s be ing v a r i e d — i n i t s s t o m a c h he found r e m a i n s of 
a lgae , v e r t e b r a e and o t h e r s m a l l bones of f i s h e s , and in m o s t c a s e s r e m a i n s 
of s t a r f i s h , s e a u r c h i n s , and m o l l u s k s . A c c o r d i n g to t h i s a u t h o r , the 
c a l c a r e o u s p a r t s of t h e s e a n i m a l s a r e u s e d by the c r a b f o r the f o r m i n g of 
i t s c a r a p a c e . A s the p r i n c i p a l food of t h i s c r a b , J . Z a c h s [I. G. Z a k s ] (1936) 
l i s t s s m a l l m o l l u s k s (Yold ia , N u c u l a , V e n u s ) , a c o r n b a r n a c l e s , s e a 
u r c h i n s , p o l y c h a e t e s , and E c h i u r o i d e a . The a u t h o r a l s o n o t e s F e n y u k ' s 
f i nd ings tha t the food of t he c r a b i s e x t r e m e l y v a r i e d , not l i m i t e d on ly to 
a n i m a l s hav ing c a l c a r e o u s f o r m a t i o n s , though when t h e i r s t o m a c h c o n t e n t s 
a r e ana lyzed , the r e m a i n s of t h e s e a n i m a l s a r e o b s e r v e d f i r s t , t h u s c r e a t i n g 
the e r r o n e o u s i m p r e s s i o n tha t t hey c o m p r i s e the p r e d o m i n a n t food. A n a l y s e s 

15 of the s t o m a c h c o n t e n t s of s e v e r a l h u n d r e d c r a b s c a r r i e d out in the l a b o r a t o -
r i e s of the P a c i f i c I n s t i t u t e of F i s h e r i e s and O c e a n o g r a p h y do not c o n f i r m 
the c o n c l u s i o n s of M a r u k a w a with r e g a r d to the p r e d o m i n a n c e of the s e a 
c u c u m b e r in the food of the c r a b . It w a s found tha t young P a r a l i t h o d e s 
c a m t s c h a t i c a f e e d s on po lyps of Obe l i a l o n g i s s i m a . In a q u a r i u m cond i t ions , 
a s o b s e r v e d by J . Z a c h s , A. Kazaev and D. Loginovich , the young fed on 
L i t h o r i n a , A c m e a , eggs of s e a u r c h i n s , C a p r e l l a , and l a r v a e of m o s q u i t o e s 
which i n c i d e n t a l l y a p p e a r e d in the a q u a r i u m . The L i thod idae a r e c o n s e q u e n t l y 
o m n i v o r o u s , though in c o m p a r i s o n with the p r e c e d i n g g r o u p s , a n i m a l food 
d e f i n i t e l y p r e d o m i n a t e s . 

Figure 7. Lopholithodes mandtii, male , open, dorsal view 
lo — external orifice of left vas deferens; lvd — left vas deferens; f l - fifth pair of legs; rvd — right 
vas deferens; ro — external orifice of right vas deferens; It — left testis; rt — right testis; int - intestine 
(From Fasten, 1917). 
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REPRODUCTION. The t e s t e s a r e e i t h e r in the c a v i t y of the c e p h a l o t h o r a x , 
p a r t l y ex tend ing into the a b d o m i n a l c a v i t y ( in U p o g e b i a , f o r i n s t a n c e , t h e y 
r e a c h a s f a r a s the t e l son ) , o r they a r e found e n t i r e l y in the a b d o m i n a l 
cav i ty ( F i g u r e 7); t h e y a r e t u b u l a r and a r e c o n n e c t e d wi th one a n o t h e r by 
m e a n s of one o r two t r a n s v e r s e a n a s t o m o s e s . T h e v a s d e f e r e n s , c o m m e n c i n g 
not f a r f r o m the p o s t e r i o r end of t h e t e s t e s , a p p e a r s e i t h e r a s a s i m p l e tube , 
o r - a s o b s e r v e d in G a l a t h e i d e a and P a g u r i d e a - i t f o r m s a n u m b e r of s p i r a l s 
f o r a c e r t a i n d i s t a n c e ; the m u s c u l a r t e r m i n a l p a r t of the v a s d e f e r e n s , the 
s o - c a l l e d duc tu s e j a c u l a t o r i u s opens on t h e coxa l j o i n t s of the f i f t h p e r e i o p o d s . 
The s p e r m have v a r i o u s f o r m s and b e a r long p r o t o p l a s m i c f l a g e l l a , a s a r u l e 
t h r e e , which s t a r t f r o m the neck of the s p e r m . The s p e r m a r e u s u a l l y 
c l u s t e r e d in s p e r m a t o p h o r e s of a g r e a t v a r i e t y of f o r m s . 

T h e o v a r i e s r e s e m b l e s i m p l e t u b e s , and have a s i m i l a r loca t ion to the 
t e s t e s ; the two t u b e s a r e c o n n e c t e d by m e a n s of a n a s t o m o s e s , wi th the e x -
cep t ion of t h o s e in T h a l a s s i n i d e a . The ov iduc t s , which c o m m e n c e a t t he 
s i d e s of the o v a r i e s , have the f o r m of s i m p l e m u s c u l a r t u b e s open ing on 
the coxa l j o i n t s of the t h i r d p e r e i o p o d s ; no r e c e p t a c u l u m s e m i n i s i s found. 

The t r a n s f o r m a t i o n of the p l eopods of the m a l e into c o p u l a t o r y a p p e n d a g e s 
i s o b s e r v e d only in the p r i m i t i v e P a g u r i d e a and in the G a l a t h e i d e a . In the l a t t e r 
t h i s m o d i f i c a t i o n u s u a l l y a f f e c t s t he f i r s t two p a i r s of p l eopods , which g r e a t l y 
r e s e m b l e in s t r u c t u r e t h o s e p l eopods in the p r i m i t i v e P a g u r i d e a . E a c h 
appendage i s m a d e up of t h r e e j o i n t s ( F i g u r e 8): t he f i r s t is , a s a r u l e , 
r u d i m e n t a r y ; the next c o r r e s p o n d s to the b a s i p o d i t e , and t h e l a s t to t he 
endopodi te ; the l a s t jo in t i s f o l i a c e o u s , wi th a s p o o n - s h a p e d cavi ty , and i s 
t w i s t e d in a m o r e o r l e s s s p i r a l f o r m . On the s econd p a i r of p leopods , t h i s 
jo in t b e a r s a s h o r t ou tg rowth which c o r r e s p o n d s to the exopod i t e of t he 
p leopod. T h e s e two p a i r s of c o p u l a t o r y a p p e n d a g e s a r e found in a l l m a l e s 
of the Ga la the idae ; t he f i r s t p a i r of c o p u l a t o r y a p p e n d a g e s i s m i s s i n g in 
m o s t of t he P o r c e l l a n i d a e . 

In a l l Decapoda the s e x e s a r e s e p a r a t e ; 
h e r m a p h r o d i t i s m i s found only in r a r e c a s e s . 
In the genus C a l o c a r i s (Axi idae) , f o r i n -
s t a n c e , a p r o t a n d r i c h e r m a p h r o d i t i s m o c c u r s . 
T e s t e s d e v e l o p in the s econd y e a r of l i f e ; s u b -
s e q u e n t l y t h e y d e g e n e r a t e and in t h e t h i r d to 
f o u r t h y e a r o v a r i e s a p p e a r . The v a s a d e f -
e r e n t i a , f i l l ed wi th s p e r m a t o p h o r e s , a r e r e -
t a i n e d f o r a long t i m e . T h e s e h e r m a p h r o d i t e 
f o r m s , h o w e v e r , have n o r m a l g o n o c h o r i s t i c 
b e h a v i o r [i. e . , f o r m s with s e p a r a t e s e x e s ] , 
s i n c e owing to the p r o t a n d r i s m , t h e y have 
c r o s s f e r t i l i z a t i o n . In the v a s a d e f e r e n t i a of 
Upogebia m a j o r , egg c e l l s a r e s o m e t i m e s 
found, which a r e s u b s e q u e n t l y o b l i t e r a t e d . 

In the r e p r o d u c t i v e p r o c e s s , t he fo l lowing 
f o u r s t a g e s m a y b e d i s t i n g u i s h e d : 1) copula ; 
2) spawning , wi th s i m u l t a n e o u s f e r t i l i z a t i o n 
of the eggs ; 3) the c a r r y i n g of t he egg c l u s t e r 
on the p l eopods of t he f e m a l e d u r i n g the 
e m b r y o n i c s t a g e s of d e v e l o p m e n t , and 4) t he 
h a t c h i n g of t he l a r v a e and the f u r t h e r l a r v a l 
d e v e l o p m e n t . 

Figure 8. First and second pleopods 
of Munidopsis antoni male (From Milne-
Edwards and Bouvier, 1894) 
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Copula u s u a l l y p r e c e d e s t h e m o l t of t he f e m a l e . A s a l r e a d y shown, the 
17 A n o m u r a , un l ike the B r a c h y u r a , h a s no r e c e p t a c u l u m s e m i n i s , and t h e r e f o r e 

the p r o c e s s of f e r t i l i z a t i o n i s c a r r i e d out on the s u r f a c e of the v e n t r a l s i d e 
of the f e m a l e . The p r o c e s s of copu la t ion w a s o b s e r v e d in only a few s p e c i e s . 
In the G a l a t h e i d a e ( B r a n d e s , 1897) the m a l e , ly ing on i t s b a c k and s t r e t c h i n g 
i t s abdomen , ho lds the f e m a l e o v e r it, s o tha t the a b d o m i n a l s u r f a c e of t h e 
f e m a l e a d j o i n s tha t of t he m a l e ; wi th the s p o o n - s h a p e d j o i n t s a t t he end of 
the p leopods , the m a l e t a k e s s p e r m a t o p h o r e s out of i t s gen i t a l o r i f i c e s ; 
the s p e r m a t o p h o r e s a r e s u b s e q u e n t l y t r a n s p o r t e d by the f i f t h p e r e i o p o d s 
t o w a r d the gen i t a l o r i f i c e s and the p l eopods of the f e m a l e . The e n t i r e p r o -
c e s s l a s t s about one h o u r . 

In the L i t h o d i d a e , copu l a t i on w a s 
o b s e r v e d by M a r u k a w a , who d e -
s c r i b e s i t a s fo l l ows (quoted f r o m J . 
Z a c h s , 1936): "In the a q u a r i u m , t h e 
m a l e s , u s i n g t h e i r c h e l i p e d s , c a t c h 
the f e m a l e s by t h e s u p e r i o r p a r t of 
t h e m e r i of t h e i r c h e l i p e d s . D u r i n g 
t h i s ' h a n d s h a k e ' , the two s e x e s do 
not f e e d . T h e ' h a n d s h a k e ' l a s t s f r o m 
t h r e e to s e v e n d a y s . D u r i n g t h i s 
t i m e the f e m a l e m o l t s , a f t e r which 
the m a l e a g a i n c a t c h e s the m o l t e d 
f e m a l e . Consequen t ly , t he m o l t of 
t he f e m a l e c o i n c i d e s wi th copu la t ion . 
T h e ' h a n d s h a k e 1 , which c o i n c i d e s 
wi th m o l t , i s , h o w e v e r , not a 
n e c e s s a r y condi t ion f o r t h i s , s i n c e 
f e m a l e s have a l s o m o l t e d n o r m a l l y 
wi thout t h e a id of the m a l e . D u r i n g 
s p a w n i n g t h e f e m a l e l e a n s on t h e 
b o t t o m wi th t h e p o s t e r i o r edge of 
the c a r a p a c e . In t h i s pos i t ion , t he 
e g g s l e a v e the o v a r i e s t h r o u g h the 
gen i t a l o r i f i c e s found on the v e n t r a l 
s u r f a c e of t he t h i r d c o x o p o d i t e s . 

Meanwhi l e , the m a l e f e r t i l i z e s the eggs , s h e d d i n g the r i b b o n con ta in ing the 
s p e r m a t o p h o r e s t h r o u g h the o r i f i c e found at the end of the b a s i p o d i t e . One 
m a l e can f e r t i l i z e s e v e r a l f e m a l e s a t s h o r t i n t e r v a l s " . A c c o r d i n g to the 
o b s e r v a t i o n s of J . Z a c h s and D. Loginovich , t he ' h a n d s h a k e 1 m a y l a s t even 
l o n g e r (up to two m o n t h s in one of the c a s e s o b s e r v e d in P a r a l i t h o d e s 
p la typus) , though, a s a r u l e , t he p e r i o d s c o r r e s p o n d to t h o s e i nd i ca t ed by 
M a r u k a w a . A c c o r d i n g to the s a m e a u t h o r s , d u r i n g the ' h a n d s h a k e the 
m a l e and t h e f e m a l e l ean on the dac ty l i of the p e r i o p o d s , t he f e m a l e d o e s 
not ' s i t ' , and the r i b b o n with the s p e r m a t o p h o r e s i s shed by the m a l e f r o m 
1 to 4 d a y s b e f o r e the spawning . T h e m a l e r e l e a s e s the f e m a l e soon a f t e r the 
spawning, and the p a i r p a r t s . Spawning s o m e t i m e s c o n t i n u e s a f t e r the p a r t i n g . 
N. N a v o z o v - L a v r o v (1927) d e s c r i b e s in a s o m e w h a t d i f f e r e n t m a n n e r the 

18 copula t ion of P a r a l i t h o d e s c a m t s c h a t i c a : " T h e m a l e c a t c h e s the f e m a l e by 
both h e r che l ipeds , and b e n d s h e r u n d e r h im , so t ha t she i s t u r n e d with h e r 
back downward , h e r s t e r n u m and a b d o m e n a d j o i n i n g t h o s e of t h e m a l e . T h e 
m a l e m a y m o v e f r e e l y at t h i s t i m e , wi th the f e m a l e c l ing ing u n d e r h i m " . 

Figure 9 . Pleopods of first abdominal segment 
of the female a - in Hapalogaster grebnitzkii; 
b - in Dermaturus mandtii 
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T h e n u m b e r of eggs in the c o m m e r c i a l L i t hod idae r e a c h e s an a v e r a g e 
n u m b e r of 200, 000. In the f e m a l e s with a c a r a p a c e 10 to 12 c m wide (a t t h i s 
width both s e x e s r e a c h s e x u a l m a t u r i t y ) , spawn ing o c c u r s once a y e a r . A f t e r 
f e r t i l i z a t i o n , the eggs beg in t h e i r e m b r y o n i c d e v e l o p m e n t , which l a s t s f o r 
10 to 11 m o n t h s ; subsequen t ly , m a s s h a t c h i n g o c c u r s and t h e l a r v a e con t inue 
t h e i r d e v e l o p m e n t in the w a t e r , up to the g l auco thoe s t a g e . The spawn ing 
d a t e s and the d u r a t i o n of d e v e l o p m e n t depend upon t e m p e r a t u r e cond i t i ons . 
Thus , f o r i n s t ance , n e a r Sakhal in , m a s s h a t c h i n g of t he l a r v a e o c c u r s in 
the f i r s t d a y s of May, and not in A p r i l a s h a p p e n s f a r t h e r sou th in the Sea 
of J a p a n . The f a r t h e r n o r t h one goes , t he l a t e r the d a t e s of spawning . A 
s i m i l a r phenomenon i s a l s o o b s e r v e d in the M e d i t e r r a n e a n and N o r t h Sea 
s p e c i e s . In the f i r s t , f o r i n s t a n c e , a l l p r o c e s s e s deve lop at an e a r l i e r da te , 
whi le in the second , t h e y a r e de l ayed . Spawning u s u a l l y o c c u r s in s h a l l o w e r 
w a t e r s , and a spawning m i g r a t i o n t o w a r d the s h o r e s m a y t h e r e f o r e be o b -
s e r v e d . It i s i n t e r e s t i n g to no te tha t the t e r r e s t r i a l f o r m s , e. g . , t he 
Coenob i t idae , and even s o m e du l c i co l e f o r m s , s u c h a s C a l l i a n a s s a t u r n e r a n a , 
of the f r e s h w a t e r s of t he C a m e r o o n s , m i g r a t e d u r i n g the spawn ing p e r i o d 
to the s e a . 

In the d e v e l o p m e n t of the Decapoda , the fo l lowing s t a g e s , b r i e f l y d e s c r i b e d 
below, m a y be d i s t i n g u i s h e d ( a c c o r d i n g to B a l s s , 1927). The d e v e l o p m e n t , 
h o w e v e r , n e v e r p a s s e s t h r o u g h a l l t h e s e s t a g e s ; s o m e of t h e m a r e u s u a l l y 
p a s s e d o v e r . 

1. NAUPLIUS. Body not s e g m e n t e d ; no c a r a p a c e ; s i m p l e n a u p l i a l eye . 
T h r e e p a i r s of a p p e n d a g e s : u n i r a m o u s a n t e n n u l e s , b i r a m o u s a n t e n n a e , and 
b i r a m o u s m a n d i b l e s wi thout m a s t i c a t o r y p r o c e s s e s ; a l l a p p e n d a g e s b^®r 
s w i m m i n g h a i r s and s e r v e f o r s w i m m i n g only. At the l e v e l of t he c l p s e d 
anus , a f u r c a l s e t a i s found on both s i d e s . 

2. METANAUPLIUS. Behind the n a u p l i a l a p p e n d a g e s ( the m a n d i b l e s 
a l r e a d y have coxa l t ee th ) a p p e a r t he p r i m o r d i a of the s u c c e e d i n g t h r e e o r 
f o u r a p p e n d a g e s ( two p a i r s of m a x i l l a e and one o r two p a i r s of m a x i l l i p e d s ) . 
A n u m b e r of s e g m e n t s m a y be d i s t i n g u i s h e d on the body. The end of t h e 
body h a s f u r c a l o u t g r o w t h s . 

3. P R O T O Z O E A . Body d iv ided into c e p h a l o t h o r a x ( c e p h a l o n + f i r s t t h o r a c i c 
s e g m e n t ) and t h o r a x + a b d o m e n ( s e c o n d to f i f t h t h o r a c i c s e g m e n t s + a b d o m e n ) . 
Compound e y e s found u n d e r the c a r a p a c e , which i s j u s t f o r m i n g . A n t e n n a e 
s t i l l s e r v e f o r s w i m m i n g but m a n d i b l e s a r e no l o n g e r b i r a m o u s . M a x i l l a e 
b i r a m o u s ; m o r e o r l e s s p e d i f o r m . P e r e i o p o d s s t i l l m i s s i n g . A b d o m e n 
s e g m e n t e d , without p l eopods ; t e l s o n b i f u r c a t e d . 

4) ZOEA ( typ i ca l in B r a c h y u r a ) . P r i m o r d i a of p e r e i o p o d s a p p e a r , s u b -
s e q u e n t l y deve lop ing f r o m the r o s t r a l end t o w a r d the f u r c a l end of the body. 
In C a r i d e a , t h r e e m a x i l l i p e d s a r e found, and g e n e r a l l y two f i r s t p a i r s of 
p e r e i o p o d s , which s e r v e f o r s w i m m i n g ( A n o m u r a and B r a c h y u r a ) . T h o r a x 
i n i t i a l l y s t i l l u n s e g m e n t e d , e y e s deve lop ing l a t e r than e y e s t a l k s . A b d o m e n 
s e g m e n t e d , but in f i r s t s t a g e s , s ix th a b d o m i n a l s e g m e n t s t i l l f u s e d with 
s even th . 

5. MYSIS STAGE. Segmen ta t i on of a b d o m e n c o m p l e t e d . Al l p e r e i o p o d s 
a r e p r e s e n t , m o s t of t h e m hav ing e x o p o d i t e s and endopod i t e s ; t o g e t h e r wi th 
the an tennae , t h e y now s e r v e f o r s w i m m i n g . 

5a. M E T A Z O f i A . I f - a s h a p p e n s in m o s t A n o m u r a and B r a c h y u r a (wi th the 
excep t ion of Dromia)— the exopod i t e s of the p e r e i o p o d s do not a p p e a r , a 
metazofe'a s t a g e i s d i s t i n g u i s h e d . 
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6. DECAPODA STAGE. L a r v a l a p p e n d a g e s of c e p h a l o t h o r a x and a b d o m e n 
d i s a p p e a r , exopod i t e s of the p e r e i o p o d s d i s a p p e a r ; p l eopods a r e now u s e d 
f o r s w i m m i n g . In P a g u r i d e a , t h i s s t a g e i s c a l l e d g lauco thoe , in B r a c h y u r a -
m e g a l o p a . 

We s h a l l now d e a l a long s c h e m a t i c l i n e s wi th the d e v e l o p m e n t of v a r i o u s 
g r o u p s . 

In t h e H i p p i d e a , t he l a r v a e r e s e m b l e t h o s e of t he G a l a t h e i d e a and P a g u r i d e a — 
the c a r a p a c e h a s p o s t e r o l a t e r a l m a r g i n a l s p i n e s and the p e r e i o p o d s h a v e no 
exopod i t e s ; t h e y have , a s a s p e c i f i c c h a r a c t e r , a s p a t u l a t e t e l son , wi th 
m a n y s p i n u l e s on i t s p o s t e r i o r m a r g i n . 

In the v a r i o u s f a m i l i e s of the T h a l a s s i n i d e a , the d e v e l o p m e n t i s c h a r a c t e r -
ized a s fo l lows . In the Axi idae , exopod i t e s a p p e a r on a l l p e r e i o p o d s , but 
on t h e f i f t h p a i r t h e y r e m a i n r u d i m e n t a r y . T h e r o s t r u m i s long and b r o a d , 
wi th s e r r a t e d e d g e s . The p leopods a r e m i s s i n g on t h e f i r s t s e g m e n t . T h e 
d o r s a l s u r f a c e of t he a b d o m i n a l s e g m e n t s h a s no c a r i n a . The t e l s o n b e a r s 
m a n y m a r g i n a l h a i r s . 

C a l l i a n a s s i n a e : r o s t r u m a s in Axi idae ; l a s t p e r e i o p o d s u s u a l l y have 
no e x o p o d i t e s . F i r s t p leopods , and u s u a l l y s e c o n d and f i f th , a r e m i s s i n g . 
Long sp ine on s e c o n d a b d o m i n a l s e g m e n t ; s u c c e e d i n g s e g m e n t s have 
a d o r s a l c r e s t . T e l s o n b e a r s 17 s p i n e s (8+1+8). 

Upogeb i inae : s m a l l r o s t r u m , not f l a t t e n e d in the h o r i z o n t a l p l ane . 
E x o p o d i t e s only on the f i r s t t h r e e p e r e i o p o d s . A b d o m i n a l s e g m e n t s wi thout 
d o r s a l o r l a t e r a l s p i n e s . P l e o p o d s m i s s i n g on f i r s t a b d o m i n a l s e g m e n t . 
Webb (1921) d e s c r i b e s the d i f f e r e n t i a l t r a i t s of t he f o u r l a r v a l s t a g e s in 
Upogebia a s fo l lows : 1) c a u d a l p l a t e s i m p l e , wi th t w e l v e s p i n e s ; u r o p o d s 
m i s s i n g ; 2) c a u d a l p l a t e s i m p l e , wi th f i f t e e n s p i n e s ; u r o p o d s m i s s i n g ; 
3) t e l s o n and o u t e r u r o p o d s we l l deve loped and b e a r s p i n e s ; i n n e r 
u r o p o d s p r e s e n t , but s m a l l and without s p i n e s ; 4) both p a i r s of u r o p o d s we l l 
deve loped , and b e a r s p i n e s . 

T h e l a r v a e of t he G a l a t h e i d e a and P a g u r i d e a a r e v e r y s i m i l a r ; both h a v e a 
v e r y long poin ted r o s t r u m ; in t h e G a l a t h e i d e a the l a t e r a l edge of t he c a r a p a c e 
e n d s in a long sp ine on e a c h s i de . 

In the G a l a t h e i d e a t h i s s p i n e b e a r s a r o w of s m a l l s p i n e s on o n e o r both of 
i t s e d g e s . The f o u r l a r v a l s t a g e s a r e n o r m a l : in t h e f i r s t s t age , e x o p o d i t e s 
a r e p r e s e n t on ly on t h e f i r s t two m a x i l l i p e d s ; in the s e c o n d s t a g e , e x o p o d i t e s 
a r e p r e s e n t a l s o on the t h i r d m a x i l l i p e d s (unl ike the B r a c h y u r a ) . U r o p o d s a p p e a r 
only in the t h i r d s t a g e . T h e p e r e i o p o d s no l o n g e r have exopod i t e s , and t h e r e -
f o r e t h e r e i s a m e t a z o e a s t a g e i n s t e a d of a m y s i s s t a g e . T h e m e t a z o e a h a s 
r u d i m e n t a r y p l eopods on s e g m e n t s two to f o u r o r two to f i ve . A c c o r d i n g to 
Webb, t he d i f f e r e n t i a l c h a r a c t e r s of the f o u r l a r v a l s t a g e s a r e the fo l lowing: 
1) c a u d a l p l a t e s i m p l e , wi th twe lve s p i n e s ; u r o p o d s m i s s i n g ; 2) c a u d a l p l a t e 
s i m p l e , wi th f o u r t e e n s p i n e s ; u r o p o d s m i s s i n g . T h e o t h e r two s t a g e s a r e a s 
in Upogeb i inae . 

The P o r c e l l a n i d a e have a r o s t r u m t w i c e a s long a s the body, and the 
l a t e r a l edge of the c a r a p a c e h a s a long t e r m i n a l sp ine on e a c h s i d e ; the s p i n e s 
on the p o s t e r i o r edge of t he c a r a p a c e , h o w e v e r , a r e m i s s i n g . In the l a s t 
l a r v a l s t a g e a s we l l a s in the f i r s t , on ly two m a x i l l i p e d s have exopod i t e s ; 
u r o p o d s a r e m i s s i n g , but t h r e e o r f o u r p a i r s of p e r e i o p o d s a r e a l r e a d y 
p r e s e n t . 

In the L i t h o d i d a e , t he l a r v a l d e v e l o p m e n t w a s s t ud i ed in t h e c o m m e r c i a l s t o n e 
c r a b s ; t h e i r d e v e l o p m e n t i s the s a m e type a s in P a g u r i d e a . T h e l a r v a 
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h a t c h e s when it r e a c h e s the p r o t o z o e a s t a g e . The r o s t r u m i s bent v e n t r a l l y ; 
the t e l s o n and the a n t e n n a e b e a r long p inna t e h a i r s . T h e d u r a t i o n of t h i s 
s t a g e i s v e r y s h o r t , and it i s fo l lowed by t h e z o e a s t a g e . The z o e a h a s a 
wide c e p h a l o t h o r a x , b e a r i n g an e r e c t r o s t r a l sp ine ; the p o s t e r o l a t e r a l e d g e s 
of t he c a r a p a c e end in long s p i n e s ; the p o s t e r i o r edge of t he c a r a p a c e b e a r s 
a s m a l l p r o m i n e n c e ; t he s u r f a c e of the c a r a p a c e i s c o v e r e d wi th s m a l l s p i n e s ; 
t h e r e a r e t h r e e p a i r s of m a x i l l i p e d s ; the a b d o m e n i s n a r r o w and e n d s in a 
b r o a d t e l s o n . The l a r v a u n d e r g o e s f o u r m o l t s d u r i n g t h e z o e a s t a g e ; s u b -
s e q u e n t l y it b e c o m e s a g lauco thoe l a r v a . A f t e r t he fo l lowing m o l t , a young 
ind iv idua l a p p e a r s , a l r e a d y e n t i r e l y r e s e m b l i n g an adu l t a n i m a l . 

THE PHYLOGENY O F THE ANOMURA. The g r o u p f r o m which a l l A n o m u r a 
o r i g i n a t e d was tha t of the A s t a c u r a , and the evo lu t ion of t h e A n o m u r a took 
f o u r d i r e c t i o n s ( s e e s c h e m e below). The Hipp idea f o r m a s p e c i f i c and i n d i -
v idua l i z ed group, and m o s t c l o s e l y r e s e m b l e the G a l a t h e i d e a ( e p i m e r a of 
a b d o m i n a l s e g m e n t s s t i l l w e l l deve loped ; b r a n c h i a e of t he p h y l l o b r a n c h i a type ; 
p l eopods of t he f e m a l e s i m p l e ) ; the t r a n s i t i o n to the b u r r o w i n g l i f e ( in sand) 
h a s l e f t i t s m a r k on a l l t h e m e m b e r s of t h i s g r o u p . A n o t h e r e v o l u t i o n a l t r e n d 
i s r e p r e s e n t e d by t h e Ga la the idea , which l ead a f r e e , vag i l e l i f e ; of t h e m the 
c l o s e s t to the A s t a c u r a a r e the G a l a t h e i d a e ( a b d o m e n h a s w e l l - d e v e l o p e d 
e p i m e r a ; c a r a p a c e h a s w e l l - d e v e l o p e d r o s t r u m ) . P a s s i n g to a r e p t a n t l i fe , 
t he G a l a t h e i d a e led f i n a l l y to the P o r c e l l a n i d a e , which a c h i e v e d a c r a b l i k e 
hab i tu s , but r e t a i n e d the " a n o m u r o i d " c h a r a c t e r s ( c a r a p a c e not yet f u s e d 
with e p i s t o m e ; f i f t h p e r e i o p o d s r e d u c e d ; u r o p o d s s t i l l p r e s e n t ) . T h e 
t h i r d d i r e c t i o n i s tha t of t he T h a l a s s i n i d e a , which ~e ta in m o r e p r i m i t i v e 
c h a r a c t e r s than the p r e c e d i n g two g r o u p s ( the b r a n c h i a e a r e of t he t r i c h o -
b r a n c h i a t e type) ; t he m e m b e r s of t h i s g r o u p l e a d a b u r r o w i n g e x i s t e n c e and 
dig h o l e s in m u d and sand . The P a g u r i d e a o r i g i n a t e f r o m the s a m e evo lu t iona l 
b r a n c h a s the T h a l a s s i n i d e a , and p a s s e d , f r o m t h e v e r y beginning , to a l i f e of 
s e m i c o n c e a l m e n t ; the f a m i l y of the P y l o c h e l i d a e s t i l l p o s s e s s e s a n u m b e r of 
c h a r a c t e r s r e l a t i n g it to the T h a l a s s i n i d e a : t he b r a n c h i a e a r e t r i c h o b r a n c h i a t e , 
and the a b d o m e n i s s t i l l s e g m e n t e d and h a s r e d u c e d p l e u r a e ; t he u r o p o d s , 
h o w e v e r , a r e a l r e a d y a d a p t e d f o r t h e f i xa t i on of the body in h e t e r o g e n o u s 
hol low b o d i e s . T h e s u b s e q u e n t t r a n s i t i o n to a p e r m a n e n t l i f e in s u c h 
hol low bod ie s l ed to the t yp i ca l P a g u r i d a e . T h e s e in t u r n , hav ing f i n a l l y 
l e f t t h e i r s h e l t e r s , aga in led a f r e e l i f e , t h u s b r i n g i n g about t he t r a n s i t i o n 
to the L i thod idae , which in t h e i r h i g h e s t f o r m s a c h i e v e d a c r a b l i k e h a b i t u s 
a n a l o g o u s to tha t of t he P o r c e l l a n i d a e . We s h a l l d e a l f u r t h e r wi th the p h y -
logeny of t he two f a m i l i e s P a g u r i d a e and L i thod idae , which a r e t h e b e s t 
r e p r e s e n t e d in U. S. S. R. f a u n a . 

H. M i l n e - E d w a r d s (1832), A. M i l n e - E d w a r d s and L u c a s (1841), and 
B r a n d t (1849, 1850, 1851) have a l r e a d y shown the d e s c e n t of L i t h o d e s f r o m 
P a g u r u s . In h i s s t u d i e s , B o a s (1880, 1880a) d e v o t e s s p e c i a l a t t en t i on to t h i s 
p r o b l e m . Po in t i ng out the e r r o r of de Haan, who r e l a t e s L i t h o d e s to the 
G a l a t h e i d e a on the one hand and to B i r g u s on the o t h e r , he c o n c l u d e s - m a i n l y 
on the b a s i s of the s t u d y of the a p p e n d a g e s and the a b d o m e n - t h a t t h e g e n u s 
L i t h o d e s * i s c l o s e l y r e l a t e d to P a g u r u s ( o r E u p a g u r u s ) o r a f o r m c l o s e to 
tha t genus . In both t h e s e g e n e r a , t he r i g h t c h e l i p e d i s l a r g e r t h a n the l e f t ; 
t he t h i r d m a x i l l i p e d s have a s i m i l a r s t r u c t u r e , and above a l l t h e y have on 

* Boas also included the genus Paralithodes in the genus Lithodes. 
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t h e i s c h i u m , u n d e r the d e n t i c u l a t e d c r e s t , a sp ine which i s a b s e n t in a l l 
t he o t h e r Decapoda . T h e n u m b e r of b r a n c h i a e i s the s a m e in both. The 
f e m a l e s have an appendage on the l e f t s i d e of e a c h of t he s e c o n d to f i f t h 
a b d o m i n a l s e g m e n t s . The s t e r n a l p a r t of the f i r s t a b d o m i n a l s e g m e n t i s 
c l o s e l y a r t i c u l a t e d with the l a s t t h o r a c i c s e g m e n t ; t h e s t e r n a l p a r t s of t h e 
s u b s e q u e n t s e g m e n t s a r e s o f t . T h e t e r g i t e of the f i r s t a b d o m i n a l s e g m e n t i s 
undivided, a s in P a g u r u s ; t he t e r g i t e of the s e c o n d s e g m e n t i s m o d i f i e d , a s 
i n s t e a d of the m e m b r a n o u s s p a c e be tween the l a t e r a l p l a t e s , an odd p l a t e 
i s found; t he t e r g i t e s of the s u b s e q u e n t s e g m e n t s a r e s e p a r a t e d in t h e 
m i d d l e by a m e m b r a n o u s s p a c e , a s in P a g u r u s , but un l ike the t e r g i t e s of 
P a g u r u s , c a l c a r e o u s n o d u l e s a r e found on t h e s e s p a c e s . A p a r t f r o m th i s , 
m a r g i n a l p l a t e s a r e found, hav ing no a n a l o g y in P a g u r u s . A l l t h e p l a t e s , 
which in P a g u r u s a r e h a r d l y ch i t in ized , a r e w e l l c a l c i f i e d in L i t h o d e s . T h e 
a b d o m e n i s a s y m m e t r i c a l , a s in P a g u r u s , e s p e c i a l l y in t h e f e m a l e , and 
the l e f t s i d e i s a l w a y s m o r e deve loped . A c c o r d i n g to Boas , t he genus 
H a p a l o g a s t e r i s i n t e r m e d i a t e be tween P a g u r u s and L i t h o d e s ; p l eopods a r e 
m i s s i n g in the m a l e , a s in L i t h o d e s ; t h e f e m a l e s have s o m e a p p e n d a g e s on 
the s econd to f i f t h a b d o m i n a l s e g m e n t s , but not on t h e f i r s t one; t h e r e f o r e , 
t he p a i r e d p l eopods on the f i r s t a b d o m i n a l s e g m e n t in the f e m a l e of L i t h o d e s 
a r e c o n s i d e r e d by B o a s a s an a t a v i s t i c p h e n o m e n o n . We m u s t no t e h e r e 
B o a s ' e r r o r : t he f e m a l e s of a l l s t ud i ed s p e c i e s of H a p a l o g a s t e r , a s we l l a s 
of D e r m a t u r u s and Oed igna thus , have p a i r e d a p p e n d a g e s on the f i r s t a b -
d o m i n a l s e g m e n t , even if v e r y r e d u c e d ( F i g u r e 9, R u s s i a n page 17); c o n -
sequent ly , the H a p a l o g a s t r i n a e f o r m no excep t ion in t h i s connec t ion and the 
p r e s e n c e of t h e p a i r e d p l eopods in the L i thod idae shou ld not be a t t r i b u t e d 
to a t a v i s m . T h e t e r g i t e s of t he s e c o n d to f i f t h a b d o m i n a l s e g m e n t s in 
H a p a l o g a s t e r a r e s e p a r a t e d by m e m b r a n o u s m e d i a n s p a c e s . T h e g e n e r a l 
c o n c l u s i o n of B o a s i s a s fo l lows : L i t h o d e s i s a P a g u r u s a d a p t e d to a f r e e 
l i fe , in t he s a m e way a s B i r g u s i s a m o d i f i e d Coenob i t a which los t i t s 
s h e l l . Some c h a r a c t e r s of L i thodes , s u c h a s the d i r e c t i o n of t he a r t i c u l a r 
a x i s of the l a s t j o i n t s of t he c h e l i p e d s and the p r e s e n c e of p a i r e d p l eopods 
on the f i r s t a b d o m i n a l s e g m e n t , i nd i ca t e tha t the a n c e s t r a l f o r m of L i t h o d e s 
was p o s s i b l y n e a r e r t o P a g u r i s t e s than to P a g u r u s ; by o t h e r c h a r a c t e r s , 
h o w e v e r , P a g u r i s t e s i s l e s s c l o s e l y r e l a t e d to L i t h o d e s than i s P a g u r u s . 

A c c o r d i n g to Boas , P a g u r u s d i f f e r s f r o m the o t h e r h e r m i t c r a b s by the 
fo l lowing c h a r a c t e r s : 1) t he s t e r n a l p a r t of the f i r s t a b d o m i n a l s e g m e n t i s 
n e a r l y f u s e d with the l a s t t h o r a c i c s e g m e n t , so tha t s o m e t i m e s it s e e m s 
tha t t he l a s t p e r e i o p o d s s t a r t f r o m the f i r s t a b d o m i n a l s e g m e n t ; in a l l o t h e r 
h e r m i t c r a b s an a r t i c u l a r m e m b r a n e i s found be tween the l a s t t h o r a c i c 

24 



s e g m e n t and the f i r s t a b d o m i n a l s e g m e n t ; 2) t he t e r g a l p l a t e s of t he 
s econd to f i f t h a b d o m i n a l s e g m e n t s a r e e a c h d iv ided into two p l a t e s ; 3) on 
the i s c h i u m of the t h i r d m a x i l l i p e d a s p i n e i s found u n d e r the d e n t i c u l a t e d 
c r e s t . In a l l t h e s e c h a r a c t e r s , L i t h o d e s r e s e m b l e s P a g u r u s . B o a s (1924) 
i n d i c a t e s t he f o r m s hav ing the t h r e e a b o v e - m e n t i o n e d c h a r a c t e r s r e l a t i n g 

23 t h e m to P a g u r u s , a s we l l a s p a i r e d p l eopods on the f i r s t a b d o m i n a l s e g -
m e n t : f i r s t and f o r e m o s t i s the genus N e m a t o p a g u r u s , which B o a s c o m p a r e s 
in d e t a i l wi th L i thodes , a s we l l a s wi th the genus P y l o p a g u r u s . F r o m t h e s e 
g e n e r a , o r f r o m r e l a t e d f o r m s , B o a s d e d u c e s the genus L i t h o d e s . We c a n -
not m e n t i o n a l l the d e t a i l s of t he c o m p a r i s o n b e t w e e n P a g u r u s , N e m a t o p a g u r u s , 
and L i t h o d e s , a s B o a s h a s done. His c o m p a r i s o n d e a l s with: t he a r m a t u r e 
of the dac t j ' l i of the c h e l i p e d s ; the r e l a t i v e l eng th of t h e s e c o n d and t h i r d 
p e r e i o p o d s ; the f o r m of the s u b c h e l a on the f i f t h p e r e i o p o d s ; the f o r m of the 
mouth p a r t s (with the s t r i k i n g g r a d u a l r e d u c t i o n of t h e append ix on the pa lp of 
the f i r s t m a x i l l a e , in the d i r e c t i o n P a g u r u s - N e m a t o p a g u r u s - L i t h o d e s ) , and 
the r e d u c t i o n of the h a i r s on t h e s a m e pa lp in a c o n t r a r y evo lu t iona l d i r e c -
t ion; we s h a l l dwel l on ly on the c o m p a r i s o n of the a b d o m e n ; f i r s t , h o w e v e r , 
we wi sh to s t r e s s tha t N e m a t o p a g u r u s d i f f e r s f r o m P a g u r u s and L i t h o d e s 
by the p r e s e n c e of p a i r e d t u b u l a r gonopods in the m a l e , r e s e m b l i n g the 
unusua l gonopod of S p i r o p a g u r u s , the l e f t a p p e n d a g e be ing s h o r t e r than 
the r i g h t . 

T h e a b d o m e n of t he t y p i c a l h e r m i t c r a b i s c h a r a c t e r i z e d by the fo l lowing 
f e a t u r e s : t he s t e r n a l p l a t e of the f i r s t s e g m e n t i s c o m p a c t and undiv ided; 
on t h e second to f i f t h s e g m e n t s t h e s t e r n a l p l a t e s a r e p a r t l y r e t a i n e d on ly 
m a r g i n a l l y , be ing s e p a r a t e d by m e a n s of m e m b r a n o u s s p a c e s ; on the s e c o n d 
s e g m e n t t h e s e s t e r n a l p l a t e s a r e found on bo th s i d e s , on t h e t h i r d to f i f t h 
s e g m e n t s — o n l y on the l e f t s ide ; the p l eopods a r e a r t i c u l a t e d wi th t h e s e r u d i -
m e n t s of s t e r n a l p l a t e s ; the s t e r n a l p l a t e s a r e c o n n e c t e d with the t e r g a l 
p l a t e s e i t h e r d i r e c t l y o r by a m e m b r a n o u s s p a c e ; a t t he b o u n d a r y be tween 
the two p l a t e s , h a i r s m a y be found. The d i v i s i o n in to two p a r t s i s a l s o 
c h a r a c t e r i s t i c of the t e r g a l p l a t e s ; on ly on the f i r s t and s e c o n d s e g m e n t s do 
t h e s e two p l a t e s a d h e r e c l o s e l y . The fo l lowing a r e c o m m o n c h a r a c t e r s of 
the a b d o m e n in P a g u r u s and N e m a t o p a g u r u s : t he f u s i o n of t h e v e n t r a l s u r f a c e 
of the f i r s t a b d o m i n a l wi th the l a s t t h o r a c i c s e g m e n t , t h e d i v i s i o n of t he 
t e r g a l p l a t e s of t he s e c o n d to f i f t h s e g m e n t s in to p l a t e s s e p a r a t e d by m e m -
b r a n o u s s p a c e s (a f a c t o b s e r v e d by B o a s a l s o in a s p e c i e s of P a g u r i s t e s ) . 
T h e s e , h o w e v e r , s o m e t i m e s have n a r r o w t r a n s v e r s e connec t i ve s t r i p s 
(e . g . , on the t h i r d s e g m e n t of P a g u r u s b e r n h a r d u s ) . 

F i g u r e 10 shows the s t r a i g h t e n e d a b d o m e n s of f e m a l e s of N e m a t o p a g u r u s 
and L i t h o d e s m a j a , d i s s e c t e d a long the m e d i a n l ine of t he v e n t r a l s u r f a c e ; 
t he m e m b r a n o u s s p a c e s a r e not i l l u s t r a t e d . The f i r s t s e g m e n t i s i d e n t i c a l 
in both g e n e r a . The s e c o n d s e g m e n t i s v e r y d i f f e r e n t : in P a r a l i t h o d e s the 
m e d i a n p l a t e c o r r e s p o n d s to the m e m b r a n o u s m e d i a n p a r t of the s e c o n d s e g -
m e n t of P a g u r u s ( o r N e m a t o p a g u r u s ) ; the l a t e r a l p l a t e s c o r r e s p o n d to the 
t e r g a l p l a t e s of P a g u r u s ; t he m a r g i n a l p l a t e s a r e n e o f o r m a t i o n s , a p p e a r i n g 
at t he l e v e l of the m e m b r a n o u s s p a c e s which in P a g u r u s s e p a r a t e t h e t e r g a l 
p l a t e s f r o m the s t e r n a l o n e s . In t h e c a s e of L i t h o d e s , a l l f ive p l a t e s a r e f u s e d . 

24 The t h r e e s e g m e n t s a r e s i m i l a r in both g e n e r a ; in L i thodes , h o w e v e r , the 
p l a t e s a r e t h i ckened and n e a r e r t o e a c h o the r , e s p e c i a l l y on t h e le f t 
s ide ; the m a r g i n a l p l a t e s and the n o d u l e s of the c e n t r a l p a r t s a r e n e o -
f o r m a t i o n s ; t h e v e n t r a l p a r t s a r e i d e n t i c a l in both g e n e r a . T h e s i x th and 
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s e v e n t h s e g m e n t s a r e a l s o a b s o l u t e l y i den t i c a l . The a b d o m e n of P y l o p a g u r u s 
i s a l m o s t i d e n t i c a l wi th tha t of N e m a t o p a g u r u s ; in P y l o p a g u r u s , h o w e v e r , t he 
r i g h t h a l v e s of t he t e r g a l p l a t e s of t he t h i r d to f i f t h s e g m e n t s a r e h a r d l y 
v i s i b l e . 

In conc lus ion B o a s s t a t e s : " L i t h o d e s h a s evolved f r o m a h e r m i t c r a b , 
which was p r o b a b l y v e r y c l o s e l y r e l a t e d to the c o n t e m p o r a r y g e n e r a 
N e m a t o p a g u r u s and P y l o p a g u r u s ( p o s s i b l y even be long ing to one of t h e s e 
g e n e r a ) . Having l e f t t h e she l l , L i t h o d e s r e t a i n e d v e r y obv ious t r a i t s of i t s 
d e s c e n t . Though i t s a b d o m e n i s no l o n g e r p r o t e c t e d by a she l l , it d o e s 
deve lop to a c e r t a i n d e g r e e a s if it w e r e in a she l l . The fo l lowing 
t r a i t s a r e i n h e r i t e d f r o m the h e r m i t c r a b ; t he a s y m m e t r y of the a b d o m i n a l 
s e g m e n t s and of t he a b d o m e n i t s e l f , t he s o f t m e d i a n s p a c e s of t he t e r g a l 
p l a t e s of the t h i r d to f i f t h s e g m e n t s , and t h e s o f t n e s s of t h e whole v e n t r a l 
s u r f a c e of t he a b d o m e n . " T h e u r o p o d s (wi th t h e i r f unc t i on of f i x ing the body 
in the she l l ) d i s a p p e a r e d a s u s e l e s s , t h e f o u r t h p e r e i o p o d s a g a i n b e c a m e 
long and a m b u l a t o r y , whi le the f i f t h p e r e i o p o d s b e c a m e o r g a n s f o r c l e a n i n g 
the b r a n c h i a e . T h e c a r a p a c e b e c a m e e n t i r e l y h a r d . 

E . L . B o u v i e r (1895, 1896), who h a s in g e n e r a l t h e s a m e concep t ion wi th 
r e g a r d to the phy logeny of t he L i thod idae , d i f f e r s in s o m e d e t a i l s f r o m B o a s ' 
point of v iew. On the b a s i s of t h e e x a m p l e of H a p a l o g a s t e r c a v i c a u d a , he 
shows the c l o s e r e l a t i o n s h i p be tween the s tone c r a b s and the h e r m i t c r a b s : 
H a p a l o g a s t e r h a s a s m a l l t r i a n g u l a r r o s t r u m wi th no s u b t e r m i n a l p r o m i n e n c e ; 
t he c a r a p a c e i s h e a r t - s h a p e d ; t he a n t e r i o r p a r t of the s u b b r a n c h i a l a r e a s i s 
n a r r o w ; the c a r d i a c a r e a h a s a p a g u r o i d f o r m ; t h e r e a r e m e m b r a n o u s l a t e r a l 
l i nes u n d e r the l inea a n o m u r i c a , t he m o u t h p a r t s a r e p a g u r o i d , and the 
s c a p h o c e r i t e i s f l a t and s m o o t h . A s to the a b d o m e n , B o u v i e r on ly p a r t i a l l y 
a g r e e s wi th Boas ; t he d o r s a l p l a t e of t he f i r s t a b d o m i n a l s e g m e n t i s und iv ided 
in both g e n e r a ; t h e f o u r t h and f i f t h s e g m e n t s in both g e n e r a a r e c o m p o s e d of 
p a i r e d p l a t e s ; t he s ix th and s e v e n t h s e g m e n t s a r e m a d e up of u n p a i r e d p l a t e s ; 
the r e s t of t he d o r s a l s u r f a c e i s so f t , wi th t h e excep t ion of a s m a l l p l a t e on 
the t h i r d s e g m e n t of H a p a l o g a s t e r c a v i c a u d a , c o r r e s p o n d i n g to t h e l e f t t e r g a l 
p l a t e of P a g u r u s . A c c o r d i n g to B o u v i e r , h o w e v e r , the s t r u c t u r e of t he s e c o n d 
s e g m e n t i s d i f f e r e n t f r o m tha t of P a g u r u s : e a c h one of the t e r g a l p l a t e s of 
H a p a l o g a s t e r i s m a d e up of two p l a t e s , one l a t e r a l and one m a r g i n a l , c l e a r l y 
d e l i m i t e d by a s u t u r e . On the m e m b r a n o u s p o r t i o n b e t w e e n t h e m , c a l c i f i e d 
n o d u l e s a r e found; in P a g u r u s t h e s e p l a t e s a r e s i m p l e and a r e d iv ided by a 
con t inuous m e m b r a n o u s s p a c e . B o u v i e r c o n s i d e r s tha t t he t e r g a l p l a t e s of 
H a p a l o g a s t e r a r e f o r m e d by the f u s i o n of t he nodu le s , a f a c t which s e e m s 
to be c o n f i r m e d - i n h i s o p i n i o n - b y the p r e s e n c e of s m a l l t u b e r c l e s on the 
m a r g i n s of t he p l a t e s . T h e s e t u b e r c u l e s s e e m to be n o d u l e s which a r e not 

26 ye t c o m p l e t e l y f u s e d . B o u v i e r s t a t e s : " T h u s , we have no doubt wi th r e g a r d 
to the s e c o n d a r y o r i g i n of the t e r g a l p l a t e s of t he s e c o n d s e g m e n t ; t h e p r i n c i -
pa l f e a t u r e of t he a b d o m e n of H. c a v i c a u d a m a y t h u s be d e s c r i b e d a s f o l l o w s : 
a l l the t e r g a l p l a t e s of P a g u r u s r e a p p e a r e d in t h i s s p e c i e s , wi th t h e e x c e p t i o n 
of t he p l a t e s of t h e t h i r d s e g m e n t , which p a r t l y d i s a p p e a r e d , and of t h e p l a t e s 
of the s e c o n d s e g m e n t , which d i s a p p e a r e d c o m p l e t e l y ; t h e s e l a s t , h o w e v e r , 
a r e r e p l a c e d by c a l c a r e o u s nodu le s , which g r a d u a l l y f u s e to f o r m two new 
t e r g a l p l a t e s on e a c h side." T h e j u s t i f i c a t i o n of t h i s c o n c l u s i o n i s s e e n by 
B o u v i e r in the s t r u c t u r e of the a b d o m e n of P h y l l o l i t h o d e s p a p i l l o s a , in wh ich 
the f u s i o n of the n o d u l e s s t a r t e d f r o m the p e r i p h e r y , t hus f o r m i n g p l a t e s 
wi th c e n t r a l m e m b r a n o u s s p a c e s , c o v e r e d with n o d u l e s not yet f u s e d . T h e 
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Figure 10. Abdomen of Nematopagurus, female (left), and Lithodes maja, female (right); the 
membranous parts are removed. 
a — acetabulum of last thoracic leg; — pleopods; — tergal plates of the abdominal segments; 
f - outgrowth of first tergal plate; h — brush corresponding to the brush on the edges of the epimera in 
Reptantia; S*, S , etc — sternal plates; S — edge of foremost sternal plate; S2 — superior part of second 
sternal plate (From Boas, 1924). 

f u s i o n p r o g r e s s e s i n t e n s e l y a l s o in the c e n t r a l m e m b r a n o u s s p a c e s of 
t he t h i r d to f i f t h s e g m e n t s , w h e r e the f u s e d nodu le s f o r m t r a n s v e r s e p l a t e s . 
In Neo l i thodes , it i s obv ious tha t the t e r g a l p l a t e s d e v e l o p a t t he e x p e n s e 
of the c a l c a r e o u s n o d u l e s . By t h e i r pos i t i on t h e s e t e r g a l p l a t e s r e s e m b l e 
the c o r r e s p o n d i n g p l a t e s of H a p a l o g a s t e r and of the P a g u r i d a e ; h o w e v e r , 
t hey a r e not a t a l l h o m o l o g o u s t o t h e s e , but a r e — l i k e t h e t e r g a l p l a t e s of 
the s econd s e g m e n t of the H a p a l o g a s t r i n a e and of P h y l l o l i t h o d e s p a p i l l o s a — 
n e o f o r m a t i o n s , c h a r a c t e r i s t i c of t h i s l i t h o d i d . B o u v i e r c o n s i d e r s tha t 
Neo l i t hodes f o r m s the l ink be tween t h e H a p a l o g a s t r i n a e and the L i thod inae , 
whi le P h y l l o l i t h o d e s f o r m s an independen t l a t e r a l b r a n c h in the phy logeny of 
t he L i thod idae . In P a r a l i t h o d e s , the d e v e l o p m e n t of t he s e c o n d a r y p l a t e s h a s 
p r o g r e s s e d even m o r e than in Neo l i t hodes . B o u v i e r n e g l e c t s to exp la in the 
p r e s e n c e of p a i r e d p l eopods on the f i r s t a b d o m i n a l s e g m e n t of t he L i t h o d i n a e 
f e m a l e s by a t a v i s m , t r a c i n g back the L i thod inae t h r o u g h N e o l i t h o d e s to 
Oed igna thus and D e r m a t u r u s ; it i s t r u e tha t in the l a s t genus he m e r e l y 
a s s u m e d the p r e s e n c e of p a i r e d a p p e n d a g e s . A s we s e e , B o u v i e r 1 s hypo-
t h e s i s w a s c o n f i r m e d , but we m a y r e l a t e D e r m a t u r u s - t h e m o s t " l i t h o d i c " 
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[ s t o n e - c r a b - l i k e ] f o r m of the H a p a l o g a s t r i n a e - t o the h e r m i t c r a b s , t h r o u g h 
the m o r e p r i m i t i v e H a p a l o g a s t e r , s i n c e a l l H a p a l o g a s t r i n a e have p a i r e d 
p l eopods on the f i r s t a b d o m i n a l s e g m e n t in the f e m a l e . In the genus 
A c a n t h o l i t h u s the m e d i a n nodu le s of s e g m e n t s t h r e e to f i ve a r e f u s e d to f o r m 
p l a t e s , be tween which f r e e nodu l e s a r e s t i l l found. In L o p h o l i t h o d e s the f u s i o n 
i s even m o r e m a r k e d , s i n c e the i n t e r m e d i a t e m e d i a n n o d u l e s a r e f u s e d . In 
addi t ion , the f u s i o n of the m a r g i n a l p l a t e s of t he t h i r d s e g m e n t wi th t h e l a t e r a l 
o n e s m a y be o b s e r v e d not only on the l e f t s i de but a l s o on the r i g h t . In 
P a r a l o m i s the m a r g i n a l p l a t e s of t he t h i r d s e g m e n t a r e f u s e d with the l a t e r a l 
ones on both s i d e s , and the m a r g i n a l p l a t e s of the two s u b s e q u e n t s e g m e n t s 
a r e a l s o o f t en f u s e d wi th e a c h o t h e r . In Rh ino l i t hodes a l l m a r g i n a l p l a t e s a r e 
f u s e d with the c o r r e s p o n d i n g l a t e r a l p l a t e s ; t he s a m e th ing m a y be o b s e r v e d 
in C r y p t o l i t h o d e s . In t h e s e two l a s t g e n e r a the a b d o m e n of t he f e m a l e i s but 
s l i gh t l y a s y m m e t r i c a l , a f a c t which s h o w s the t r e n d of the a b d o m e n of the 
L i thod inae to b e c o m e s e c o n d a r i l y s y m m e t r i c a l , though the p l eopods of s e g -
m e n t s two to f ive in t h e f e m a l e a r e found only on the l e f t s ide , s t i l l m a k i n g 
obvious the " p a g u r o i d " c h a r a c t e r of the a b d o m e n of the L i t h o d i n a e . F i n a l l y , 
B o u v i e r d r a w s t h e c o n c l u s i o n tha t "a l though the a b d o m i n a l p l a t e s of t he 
s e c o n d to f i f t h s e g m e n t s in the L i thod idae have a p o s i t i o n a n a l o g o u s to tha t 
of the p l a t e s of the P a g u r i d a e , t h e y a r e not in f a c t h o m o l o g o u s to t h e m . In 
o r d e r to b e c o m e t y p i c a l L i thod idae , the P a g u r i d a e a t f i r s t had to l o s e a l l 
t he a b d o m i n a l p l a t e s of t he s econd to f i f t h s e g m e n t s , then , on the l a r g e m e m -
b r a n o u s s u r f a c e s of t he a b d o m e n , c a l c a r e o u s n o d u l e s had to a p p e a r ; by 
f u s i n g g r a d u a l l y , t h e s e f o r m e d t e r g a l p l a t e s . " C o n s e q u e n t l y we s e e tha t 
t h i s c o n c l u s i o n i s c o m p l e t e l y opposed to tha t of B o a s . But t he connec t ion 
be tween the p l e o p o d - b e a r i n g v e n t r a l p l a t e s wi th the c o r r e s p o n d i n g d o r s a l 
p l a t e s c o n f i r m s the h o m o l o g y in t h i s r e s p e c t be tween P a g u r i d a e and L i thod idae , 
and t h e r e f o r e B o a s ' s concep t ion shou ld p r o b a b l y be c o n s i d e r e d m o r e c o r r e c t . 

We could d e a l on ly b r i e f l y wi th B o u v i e r ' s concep t ion of the evo lu t ion of 
the L i thod idae on t h e b a s i s of t he d e v e l o p m e n t of t h e a b d o m e n , and we have 
a l s o o m i t t e d to r e f e r to the d i s c u s s i o n by h i m of t h e s a m e p r o b l e m on the 
b a s i s of the d e v e l o p m e n t of the r o s t r u m and of the s c a p h o c e r i t e s . We a l s o 
r e c a l l t he f a c t tha t , a c c o r d i n g to B o u v i e r , t he a n c e s t r a l f o r m of the L i thod idae 
p a s s e d t h r o u g h the p h a s e s of T o m o p a g u r u s , P y l o p a g u r u s and P a g u r u s . 
F ina l ly , we c i t e a quota t ion f r o m B o u v i e r (1895:197), s u m m i n g up h i s c o n -
cep t ion of the i n t e r r e l a t i o n b e t w e e n t h e v a r i o u s l i thod id g e n e r a : " L e a v i n g 
t h e i r s h e l l s , t he P a g u r i d a e , which w e r e the a n c e s t r a l f o r m s of the L i thod idae , 
p r o b a b l y hid u n d e r s t o n e s , and to s o m e d e g r e e a c h i e v e d a l i k e n e s s to the 
P o r c e l l a n i d a e * . In H a p a l o g a s t e r t h i s a d a p t a t i o n w a s r e t a i n e d , but it f o r m e d 
only a t r a n s i t i o n t o w a r d D e r m a t u r u s , which l e f t t he s h e l t e r s and began to 
m o v e f r e e l y a s soon a s i t s c a r a p a c e w a s s u f f i c i e n t l y c a l c i f i e d and deve loped 
enough s p i n e s . H e r e i s t he s t a r t i n g point f o r the whole g r e a t t r i b e of t h e 
O s t r a c o g a s t r i c a ( i . e . , t he s u b f a m i l y of the L i thod inae , V. M. ). H a p a l o g a s t e r 
and D e r m a t u r u s , c h a r a c t e r i z e d by the l a c k of t he s e c o n d a r y t e r g a l p l a t e s on 
t h e t h i r d to f i f t h s e g m e n t s , f o r m e d the t r i b e H a p a l o g a s t r i c a ( i . e . , t he s u b -
f a m i l y H a p a l o g a s t r i n a e , V. M. ). P h y l l o l i t h o d e s p r o b a b l y r e t a i n e d the way 
of l i f e of D e r m a t u r u s , At a n y r a t e , it p r o c e e d s f r o m t h i s l a s t genus and d i f f e r s 
f r o m a l l o t h e r O s t r a c o g a s t r i c a by an i n c o m p l e t e and v e r y p e c u l i a r f u s i o n of t he 
c a l c a r e o u s p l a t e s of the a b d o m e n . P h y l l o l i t h o d e s f o r m s e s e p a r a t e s e c t i o n 

* In his subsequent study (1896) Bouvier divides the Hapalogastrinae into porcellanidlike Hapalogastrica and 
crablike Hapalogastrica. The first still lead a l i fe of semiconcealment (species of Hapalogaster), whi le the 
others move freely on the bottom (Dermaturus and Oedignathus). 
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within the t r i b e O s t r a c o g a s t r i c a , hav ing a b e r r a n t c h a r a c t e r s * . Al l t he 
n o r m a l r e p r e s e n t a t i v e s of t he L i thod inae o r i g i n a t e f r o m f o r m s a n a l o g o u s to 
D e r m a t u r u s h i s p i d u s by a m o r e i n t e n s e c a l c i f i c a t i o n of the c a r a p a c e and a 
m o r e a d v a n c e d f u s i o n of t he nodu l e s and of t he h a r d p l a t e s of the a b d o m e n . 

28 Neo l i t hodes i s the m o s t c l o s e l y r e l a t e d to D e r m a t u r u s h i s p i d u s , in which 
the f u s i o n of the c a l c a r e o u s nodu le s b e g i n s , whi le P a r a l i t h o d e s in i t s t u r n 
i s r e l a t e d to Neo l i t hodes ; t h r o u g h P a r a l i t h o d e s c a m t s c h a t i c a t h i s genus i s 
the s t a r t i n g point f o r the L i t h o d e s b r a n c h , whi le a l l the o t h e r g e n e r a d e -
s c e n d f r o m P a r a l i t h o d e s b r e v i p e s . A c a n t h o l i t h u s d e s c e n d s f r o m P a r a l i t h o d e s 
b r e v i p e s and s t i l l b e a r s the n u m e r o u s s p i n e s of L i t h o d e s and P a r a l i t h o d e s ; 
by the r e d u c t i o n of the s p i n e s and by the f u s i o n of s o m e m a r g i n a l p l a t e s , t h i s 
genus l e a d s to P a r a l o m i s , which in t u r n , by a s i m i l a r p r o c e s s , l e a d s to 
Rh ino l i t hodes . O t h e r f o r m s a r e r e l a t e d to P a r a l i t h o d e s b r e v i p e s ; t h e y a r e 
c h a r a c t e r i z e d by a p r o g r e s s i v e r e d u c t i o n of t he c a r a p a c e , by the f u s i o n of 
t he a b d o m i n a l p la tes , and e s p e c i a l l y by a widen ing of the c a r a p a c e , which 
p r o t e c t s t h e b a s e s of t he p e r e i o p o d s . In E c h i d n o c e r u s ( i . e . , Lopho l i t hodes , 
V. M.) t h e s e a d a p t a t i v e m o d i f i c a t i o n s a r e s t i l l s l i g h t l y m a r k e d but t h e y a r e 
e x t r e m e l y we l l deve loped in C r y p t o l i t h o d e s , t h e l e g s be ing c o m p l e t e l y 
h idden u n d e r the c a r a p a c e ; t h i s genus r e p r e s e n t s the end of the evo lu t i ona l 
l ine of t he L i thod idae . " 

Z O O G E O G R A P H I C A L OUTLINE 
T h e A n o m u r a n f auna can be d iv ided into two l a r g e g r o u p s a c c o r d i n g to 

t h e i r d i s t r i b u t i o n : t he f auna of the B o r e a l zone and the f auna of t he T r o p i c a l 
zone . To the f i r s t g r o u p be long the L i t h o d i d a e ( the g e o g r a p h i c a l ou t l ine of 
the P a g u r i d a e i s given s e p a r a t e l y ) , and to the s e c o n d g r o u p be long a l l the 
r e m a i n i n g g r o u p s s tud ied in t h i s v o l u m e . Both g r o u p s have f o r m s which 
p e n e t r a t e the o t h e r z o n e s ; s i n c e t h e g r e a t e r p a r t of t he s e a s of t he Soviet 
Union be long to the B o r e a l zone , t he L i thod idae f o r m h e r e an au toch thonous 
fauna , whi le a l l the o t h e r A n o m u r a r e p r e s e n t i m m i g r a n t s f r o m the t r o p i c a l 
zone whose n o r t h e r n l i m i t of d i s t r i b u t i o n i s in the n e i g h b o r i n g Soviet w a t e r s . 
No s p e c i e s of e i t h e r g r o u p i s found in the A r c t i c zone . 

In the B lack Sea a r e e n c o u n t e r e d only two s p e c i e s of C a l l i a n a s s i d a e 
(Upogebia l i t t o r a l i s and C a l l i a n a s s a pon t ica ) and two s p e c i e s of t he 
P o r c e l l a n i d a e ( P o r c e l l a n a l o n g i c o r n i s and P . l ong imana) , which a r e i d e n t i -
c a l to the M e d i t e r r a n e a n f o r m s of t h e s e s p e c i e s , and no doubt e m i g r a t e d 
f r o m the M e d i t e r r a n e a n Sea. 

The e a s t e r n l i m i t of d i s t r i b u t i o n of Munida b a m f f i c a , G a l a t h e a s t r i g o s a 
( r a r e ) , and L i t h o d e s m a j a i s in the B a r e n t s Sea, a long the Wes t M u r m a n 
coas t ; P o r c e l l a n a l o n g i c o r n i s was found i n c i d e n t a l l y . The f i r s t two s p e c i e s 
a r e e n c o u n t e r e d qui te r a r e l y , p e n e t r a t i n g into the B a r e n t s Sea with the 
w a r m ou t f lows of t he Gulf S t r e a m . T h e s c a r c i t y of t he l i thodid f a u n a in the 
B a r e n t s Sea , which c o r r e s p o n d s to the e c o l o g i c a l r e q u i r e m e n t s of t h i s g roup , 
r e s u l t s f r o m the g r e a t d i s t a n c e s e p a r a t i n g t h i s s e a f r o m the d i s t r i b u t i o n 
c e n t e r of t he L i thod idae , wi th which we s h a l l d e a l b r i e f l y be low. 

29 Thus , in Soviet E u r o p e a n w a t e r s on ly e l e v e n s p e c i e s of A n o m u r a a r e 
found ( the f o u r s p e c i e s of h e r m i t c r a b s inc luded) , which r e p r e s e n t about 

* Such an aberrant form within the Hapalogastrinae is the genus Placetron (Bouvier, 1896). 
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29 % of the t o t a l n u m b e r of the s p e c i e s of t h i s group- in the Soviet s e a s ; t he 
r e m a i n i n g 71 % ( i . e . , 41 s p e c i e s ) r e p r e s e n t the f auna of t he F a r E a s t e r n 
s e a s ( h e r m i t c r a b s inc luded) . About 4 2 % of the s p e c i e s (38 s p e c i e s ) r e -
f e r r e d to in t h i s v o l u m e be long to the f a u n a of the a d j a c e n t s e a s and e s -
p e c i a l l y to tha t of t he n o r t h e r n s h o r e s of J a p a n and the w e s t e r n s h o r e s of 
N o r t h A m e r i c a . In the T a b l e below a r e shown the quan t i t a t i ve r a t i o s b e -
tween the s p e c i e s of t he f a m i l i e s in Soviet E u r o p e a n w a t e r s and Soviet 
F a r E a s t e r n w a t e r s . 

FAR EASTERN WATERS 

E u r o p e a n w a t e r s 
T h a l a s s i n i d e a 2 (18%) 
Ga l a the idae 2 (18%) 
P o r c e l l a n i d a e 2 (18%) 
P a g u r i d a e 4 (37%) 
L i thod idae 1 ( 9%) 

F a r E a s t e r n w a t e r s 
Ax i idae 1 ( 2%) 
T h a l a s s i n i d e a 6 (15%) 
G a l a t h e i d a e 1 ( 2%) 
P o r c e l l a n i d a e 1 ( 2%) 
Albune idae 1 ( 2%) 
P a g u r i d a e 21 (52%) 
L i thod idae 10 (25%) 

EUROPEAN WATERS 

Axiidae 

^^ Thalasstnidae 

Golatheidae 

V 
Paguridae 

Lithodidae 

Figure 11. Quantitative ratio between number 
of species belonging to the various famil ies in 
the European and Far Eastern waters 

T h e s a m e r a t i o s a r e shown in F i g u r e 11 in the f o r m of d i a g r a m s , the 
s u r f a c e of the c i r c l e s be ing p r o p o r t i o n a l to the n u m b e r of s p e c i e s , and t h e 
s e c t o r s showing the r a t i o be tween the f a m i l i e s . A s s e e n in t h e d i a g r a m s 
and a s s t a t e d above , the p r i n c i p a l n u c l e u s of the a n o m u r a n f a u n a of t he 
F a r E a s t e r n s e a s — w h i c h i s a l m o s t f o u r t i m e s tha t of t he f a u n a of the 
E u r o p e a n Soviet w a t e r s — i s c o m p r i s e d of P a g u r i d e a . A m o n g t h e s e , t h e 
h e r m i t c r a b s a r e tw ice a s n u m e r o u s a s the s tone c r a b s , whi le t h e s e a r e 
equa l in n u m b e r to a l l t he s p e c i e s of the o t h e r f a m i l i e s t o g e t h e r . It i s a l s o 
obv ious f r o m the d i a g r a m s tha t t he a n o m u r a n f auna of t h e E u r o p e a n Soviet 
w a t e r s h a s no au toch thonous n u c l e u s but i s c o m p r i s e d of an a l m o s t equa l 
n u m b e r of s t r a n g e e l e m e n t s . The p r e d o m i n a n c e of t h e P a g u r i d a e - t h i s 
s p e c i f i c a l l y t r o p i c a l f a m i l y - i n the F a r E a s t e r n w a t e r s i s due to the genus 
P a g u r u s , which h a s a p r e d o m i n a n t l y b o r e a l d i s t r i b u t i o n . In the fo l lowing 
d i s c u s s i o n on the A n o m u r a of t he F a r E a s t e r n seas , we s h a l l not t a k e into 
accoun t the P a g u r i d a e . 

30 A m o n g the A n o m u r a of t he F a r E a s t e r n s e a s , f o u r g r o u p s m a y be 
d i s t i n g u i s h e d : 

1). S p e c i e s found in a l l t h r e e F a r E a s t e r n Soviet s e a s : H a p a l o g a s t e r 
g r e b n i t z k i i , D e r m a t u r u s m a n d t i i , P a r a l i t h o d e s c a m t s c h a t i c a , P . p l a t y p u s 
and P . b r e v i p e s . 
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2). S p e c i e s c o m m o n to the Sea of Okho t sk and the Sea of J a p a n : on ly one 
s p e c i e s be longs h e r e , i. e., Scu lp to l i thodes d e r j u g i n i . 

3). Spec i e s c o m m o n to the Sea of Okho t sk and the B e r i n g Sea: M u n i d o p s i s 
b e r i n g a n a and L i t h o d e s a e q u i s p i n a . 

4). The g r o u p of i d e n t i c a l o r v e r y c l o s e l y r e l a t e d s p e c i e s , found on 
the two oppos i t e s h o r e s of t he P a c i f i c and hav ing a d i s c o n t i n u o u s r a n g e 
( a m p h i p a c i f i c s p e c i e s , a c c o r d i n g to the n a m e p r o p o s e d by A. A n d r i y a s h e v ) : 

A s i a t i c s h o r e s A m e r i c a n s h o r e s 
C a l l i a n a s s a c a l i f o r n i e n s i s b o u v i e r i C a l l i a n a s s a c a l i f o r n i e n s i s 
C a l l i a n a s s a g i g a s eoa C a l l i a n a s s a g igas 

Oed igna thus i n e r m i s 
C r y p t o l i t h o d e s e x p a n s u s C r y p t o l i t h o d e s t y p i c u s 

Le t us now p r o c e e d to an a n a l y s i s of t he f a u n a of e a c h of the s e a s . 
SEA O F J A P A N . The 25 s p e c i e s known f r o m t h i s s e a m a y be d iv ided into 

the fo l lowing t h r e e g r o u p s : 
1). S p e c i e s c o m m o n to the Soviet and J a p a n e s e c o a s t s : Upogebia m a j o r , 

C a l l i a n a s s a h a r m a n d i , C. j a p o n i c a , C. c a l i f o r n i e n s i s b o u v i e r i , P a c h y c h e l e s 
s t e v e n s i , B l e p h a r i p o d a j a p o n i c a , H a p a l o g a s t e r den t a t a , O e d i g n a t h u s i n e r m i s , 
P a r a l i t h o d e s c a m t s c h a t i c a and P . b r e v i p e s . 

2). S p e c i e s found on ly on the Soviet s h o r e s of the Sea of J a p a n : A x i o p s i s 
p r i n c e p s , Upogebia i s s a e f f ^ C a l l i a n a s s a g igas eoa , H a p a l o g a s t e r g r e b n i t z k i i , 
D e r m a t u r u s mand t i i , P a r a l i t h o d e s p la typus , Scu lp to l i t hodes d e r j u g i n i ( the 
l a s t s p e c i e s , h o w e v e r , i s found on the s h o r e s of R i s h i r i I s l and , but i s not 
found f a r t h e r sou th on t h e J a p a n e s e c o a s t s ) . 

3). Spec i e s found on ly on the J a p a n e s e c o a s t s : Upogebia yokoyai , 
C t e n o c h e l e s b a l a s s i , G a l a t h e a a c a n t h o m e r a , G. i n t e g r a , G. p u b e s c e n s , 
Munida j apon ica , C e r v i m u n i d a p r i n c e p s , M i x t o p a g u r u s j e f f r e y s i i , and 
C r y p t o l i t h o d e s e x p a n s u s . 

S p e c i e s e n d e m i c to the Sea of J a p a n a r e : A x i o p s i s p r i n c e p s , Upogeb ia 
i s s a e f f i , C a l l i a n a s s a g i g a s e o a , a n d C t e n o c h e l e s b a l a s s i . Z . I . Kobyakova 
( T r u d y L e n i n g r a d s k o g o O b s h c h e s t v a E s t e s t v o z n a n i y a [ P r o c e e d i n g s of t he 
L e n i n g r a d Soc ie ty of N a t u r a l S c i e n c e s ] , LXV, 2, 1936) found a new s u b s p e c i e s 
A x i o p s i s s p i n u l i c a u d a a m u r e n s i s in the A m u r Bay, r e p o r t e d u n d e r t h e g e n e r i c 
n a m e Axius . As the d e s c r i p t i o n of t h i s s u b s p e c i e s h a s not yet b e e n pub l i shed , 
it i s not quoted in the s y s t e m a t i c p a r t of the p r e s e n t work . T h e s p e c i e s 
c o m m o n on t h e J a p a n e s e s h o r e s , o r l oca t ed only on the J a p a n e s e s h o r e s , 
a r e f a i r l y p r e c i s e l y l oca t ed f o r m s , which do not a d v a n c e f u r t h e r sou th than 
Honshu I s l and . Only C a l l i a n a s s a h a r m a n d i , C. j a p o n i c a and C. c a l i f o r n i e n s i s 
b o u v i e r i a r e found a l s o in the Yellow Sea, whi le G a l a t h e a a c a n t h o m e r a e x -
t e n d s to the Bonin I s l a n d s . The c o m p l e t e a b s e n c e of s p e c i e s be long ing to 
the G a l a t h e i d a e on the Soviet s h o r e s of the Sea of J a p a n i s s t r i k i n g . 

SEA O F OKHOTSK. T h e a n o m u r a n f auna of the Sea of Okho t sk c o m p r i s e s 
the fo l lowing n ine s p e c i e s : C a l a s t a c u s q u i n q u e s e r i a t u s * M u n i d o p s i s b e r i n g a n a , 
H a p a l o g a s t e r g r e b n i t z k i i , D e r m a t u r u s m a n d t i i , P a r a l i t h o d e s c a m t s c h a t i c a , 

* Reported by Z. Kobyakova (1936) for the Sea of Okhotsk, without precise indication of local i ty . 
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P . p la typus , P . b r e v i p e s , L i t h o d e s a e q u i s p i n a and Scu lp to l i t hodes d e r j u g i n i . 
In t h i s way, m o r e than 50% of the A n o m u r a of t he Sea of Okho t sk i s m a d e 
up of s p e c i e s c o m m o n to a l l t h r e e F a r E a s t e r n s e a s . M o s t of the s p e c i e s 
e n t e r the Sea of Okho t sk f r o m the N o r t h e r n P a c i f i c . Scu lp to l i t hodes d e r j u g i n i 
i s p r o b a b l y a l o c a l f o r m ( S h a n t a r Sea) which r e a c h e s on ly the n o r t h e r n m o s t 
p a r t of the Sea of J a p a n . None of t he s p e c i e s c o m m o n to the Sea of J a p a n , 
h o w e v e r , a r e found in the Sea of Okhotsk . 

E A S T E R N SHORES O F KAMCHATKA. Al l s p e c i e s quoted f o r the Sea 
of Okhotsk , wi th the excep t ion of Scu lp to l i thodes d e r j u g i n i , m a y be c o n -
s i d e r e d a s be long ing a l s o to the f auna of t he e a s t e r n s h o r e s of K a m c h a t k a . 
It i s t r u e tha t C a l a s t a c u s q u i n q u e s e r i a t u s , M u n i d o p s i s b e r i n g a n a and L i t h o d e s 
a e q u i s p i n a have not ye t been r e p o r t e d f r o m t h e s e s h o r e s , but c o n s i d e r i n g 
the g r e a t dep ths n e a r t h i s c o a s t , t he p r e s e n c e of t h e s e s p e c i e s h e r e i s 
h ighly p r o b a b l e . We m u s t a l s o inc lude h e r e P a r a l o m i s m u l t i s p i n a , a d e e p - s e a 
f o r m of the n o r t h e r n P a c i f i c . 

BERING SEA. The A n o m u r a of the B e r i n g Sea a r e r e p r e s e n t e d by t h i r t e e n 
s p e c i e s , which m a y be d iv ided into two g r o u p s : 

1). S p e c i e s found in the w e s t e r n a s we l l a s in the e a s t e r n p a r t of t h i s 
s e a : H a p a l o g a s t e r g r e b n i t z k i i , D e r m a t u r u s maridt i i , P a r a l i t h o d e s 
c a m t s c h a t i c a , P . p l a typus , and P . b r e v i p e s . 

2). Spec i e s found only in the e a s t e r n p a r t of t he s e a : M u n i d o p s i s b e r i n g a n a , 
H a p a l o g a s t e r m e r t e n s i i , Oed igna thus i n e r m i s , P l a c e t r o n w o s n e s s e n s k i i , 
L i t h o d e s a e q u i s p i n a , L . coues i , P a r a l o m i s v e r r i l l i and C r y p t o l i t h o d e s t y p i c u s . 

It i s v e r y p o s s i b l e tha t M u n i d o p s i s ber inganq. and L i t h o d e s a e q u i s p i n a 
wi l l be inc luded in the f i r s t g roup, when the dep ths of t h e B e r i n g Sea a r e 
b e t t e r e x p l o r e d . T h e r e i s no s p e c i e s found on ly in t h e w e s t e r n p a r t of the 
B e r i n g Sea; i t i s t r u e tha t P a r a l i t h o d e s p la typug s e e m s to be long to t h i s 
g r o u p of s p e c i e s , s i n c e it i s not r e p o r t e d in A m e r i c a n w o r k s a s b e i n g p r e -
sen t in the e a s t e r n p a r t of t he B e r i n g Sea. H o w e v e r , R i c h t e r ' s s p e c i m e n s 
f r o m the P r i b i l o f I s l a n d s be long to t h i s s p e c i e s , which we c o n s e q u e n t l y i n -
c lude in the f i r s t g roup . 

If we t u r n o u r a t t en t ion to the d i s t r i b u t i o n of t h e s p e c i e s found in the 
B e r i n g Sea in a l a t i t ud ina l d i r e c t i o n , it wi l l a p p e a r obv ious t ha t m o s t of t h e m 
a r e l oca t ed in the s o u t h e r n p a r t of the s ea , c h i e f l y in the a r e a of t h e Aleu t i an 
I s l a n d s , and tha t t h e y r a p i d l y d i s a p p e a r in a n o r t h e r l y d i r e c t i o n . Thus , f o r 
i n s t a n c e , H a p a l o g a s t e r m e r t e n s i i , O e d i g n a t h u s i n e r m i s , P l a c e t r o n w o s n e s s e n -
sk i i , P a r a l i t h o d e s b r e v i p e s , L i t h o d e s a e q u i s p i n a , L . c o u e s i and C r y p t o -
l i t hodes t y p i c u s a r e found on ly in the a r e a of t he A leu t i an I s l a n d s , i. e . , 
about 54 % of the t o t a l n u m b e r of s p e c i e s . In the a r e a of Cape O l y u t o r s k on 
t h e Soviet coas t , and of the P r i b i l o f I s l a n d s on the A m e r i c a n c o a s t , t he 
fo l lowing s p e c i e s o c c u r : M u n i d o p s i s b e r i n g a n a , D e r m a t u r u s m a n d t i i , 
P a r a l i t h o d e s c a m t s c h a t i c a (on the A m e r i q a n c o a s t , up to N o r t o n Gulf), 
L i t h o d e s a e q u i s p i n a and P a r a l o m i s v e r r i l l i . Only two s p e c i e s , n a m e l y , 
H a p a l o g a s t e r g r e b n i t z k i i and P a r a l i t h o d e s p la typus , r e a c h the B e r i n g S t r a i t . 

CHUCKCHEE SEA. With the excep t ion of t he P a g u r i d a e , no g r o u p of 
A n o m u r a i s found in t h i s s e a . 

A s a l r e a d y shown above, the p r i n c i p a l n u c l e u s of the a n o m u r a n f a u n a 
in the F a r E a s t e r n s e a s i s m a d e up of P a g u r i d e a . Since the P a g u r i d a e wi l l 
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f o r m the ob jec t of a s e p a r a t e g e o g r a p h i c a l ou t l ine , we s h a l l d e a l in a m o r e 
de t a i l ed m a n n e r wi th the d i s t r i b u t i o n of the L i thod idae , u s i n g f o r t h i s p u r -
p o s e f i r s t l y B o u v i e r ' s ou t s t and ing e s s a y (1896), and add ing to it new da t a . 
Le t u s f i r s t of a l l d e a l wi th the quan t i t a t i ve i m p o r t a n c e of the L i thod idae in 
the d i f f e r e n t r e g i o n s of the o c e a n s . In doing s o we s h a l l not c o m p l i c a t e o u r 
expos i t ion with the e n u m e r a t i o n of the s p e c i e s , but we s h a l l conf ine o u r s e l v e s 
to the m o r e obvious p e r c e n t a g e r a t i o s ; 82% of a l l known s p e c i e s of L i thod idae 
a r e found in the P a c i f i c , and only 18 % in t h e At l an t i c . No genus i s found in 
the At l an t i c which i s not r e p r e s e n t e d in the P a c i f i c a l s o ; 28 % of the g e n e r a 
found in the P a c i f i c a r e found a l s o in t h e A t l a n t i c . A s to the d i s t r i b u t i o n of 
the L i thod idae in a l a t i t u d i n a l d i r e c t i o n in both o c e a n s , 87 % of the t o t a l 
n u m b e r of s p e c i e s i s found in t h e N o r t h e r n H e m i s p h e r e , and on ly 11 % in 
the Sou thern H e m i s p h e r e ; no genus i s known h e r e which i s not r e p r e s e n t e d 
a l s o in the N o r t h e r n H e m i s p h e r e . The p e r c e n t a g e of g e n e r a found in the 
Sou thern H e m i s p h e r e of t h o s e found in the N o r t h e r n H e m i s p h e r e i s 21. F r o m 
a l l t h e s e da ta it e n s u e s tha t t he g r e a t m a j o r i t y of the L i thod idae a r e found 
p r i m a r i l y in the N o r t h e r n H e m i s p h e r e , and s e c o n d l y in the P a c i f i c . 

Le t us now dea l s e p a r a t e l y with the d i s t r i b u t i o n of t he L i thod idae in the 
P a c i f i c and in the A t l an t i c . Of the t o t a l n u m b e r of s p e c i e s found in the 
P a c i f i c , 89 % a r e found in the N o r t h e r n and 11 % in t h e Sou the rn H e m i s p h e r e . 
In t h e At lan t ic , 80% of the s p e c i e s a r e found in the N o r t h e r n and 20% in 
the Sou the rn H e m i s p h e r e . Consequen t ly , t he r a t i o i s a l m o s t equa l in both 
o c e a n s a s wel l a s equa l to t ha t found in a l l t he o c e a n s t a k e n t o g e t h e r . The 

34 d i s t r i b u t i o n in t h e w e s t e r n and e a s t e r n p a r t s of both o c e a n s i s of p a r t i c u l a r 
i n t e r e s t . F o r the P a c i f i c , t h i s r a t i o i s a s fo l lows : 

S p e c i e s of the w e s t e r n c o a s t s 20% 
" " " e a s t e r n H 62% 

A m p h i p a c i f i c s p e c i e s 18 % 
F o r the At lan t i c , t he c o r r e s p o n d i n g r a t i o s wi l l be: f o r t he w e s t e r n c o a s t s 

50%, f o r the e a s t e r n c o a s t s 30%, and a m p h i a t l a n t i c s p e c i e s 20%. 
A second c o n c l u s i o n i s r e a c h e d f r o m the above da ta , n a m e l y , tha t m o s t 

s p e c i e s a r e found in the n o r t h e a s t e r n p a r t of the P a c i f i c Ocean , whi le in 
the At lan t ic , t h e y p r e d o m i n a t e s l i g h t l y in t h e n o r t h w e s t e r n p a r t . 

If we a l s o t a k e into a c c o u n t the f a c t tha t , b e s i d e s the p r e d o m i n a n c e of 
t he L i thod idae in the n o r t h e a s t e r n p a r t of the P a c i f i c , the H a p a l o g a s t r i n a e -
the m o s t p r i m i t i v e g r o u p of t he L i t h o d i d a e - a r e a l s o l o c a t e d only h e r e , it b e -
c o m e s ev ident tha t t h i s p a r t of the o c e a n m i g h t be the p r i m a r y d i s t r i b u t i o n 
c e n t e r of t he L i thod idae . It s e e m s tha t in t h i s p a r t of the o c e a n the L i t h o d i d a e 
a l s o u n d e r w e n t t h e i r e n t i r e evolut ion, s i nce , a p a r t f r o m the H a p a l o g a s t r i n a e , 
a l m o s t a l l t he g e n e r a of the f a m i l y , i nc lud ing s u c h s p e c i a l i z e d f o r m s a s 
C r y p t o l i t h o d e s , a r e e n c o u n t e r e d h e r e . A l l H a p a l o g a s t r i n a e a r e l i t t o r a l o r 
s u b l i t t o r a l s p e c i e s . Advanc ing a long the Aleu t i an Range , t he e a s t e r n c o a s t 
of Kamcha tka , and the K u r i l e I s l a n d s , t h e y r e a c h e d the Sea of J a p a n , and, 
be ing c o l d - w a t e r f o r m s , t h e y m a d e t h i s t h e s o u t h e r n l i m i t of t h e i r r a n g e 
( H a p a l o g a s t e r den ta ta , in s o u t h e r n J a p a n , i s t he s o u t h e r n m o s t s p e c i e s of t h i s 
s u b f a m i l y , whi le H a p a l o g a s t e r g r e b n i t z k i i , in Humbold t Bay, i s t he s o u t h e r n -
m o s t s p e c i e s on the w e s t e r n s h o r e s of N o r t h A m e r i c a ) . A n u m b e r of l i thod id 
s p e c i e s have r e m a i n e d l i t t o r a l o r s u b l i t t o r a l ( P h y l l o l i t h o d e s , C r y p t o l i t h o d e s , 
and s o m e s p e c i e s of Rh ino l i t hodes and Lopho l i thodes ) . T h e s e s p e c i e s a r e 
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c o n s e q u e n t l y l oca t ed in the n o r t h e a s t e r n P a c i f i c . O t h e r s p e c i e s h a v e popu la t ed 
the dep ths , and the d i s t r i b u t i o n of the L i thod idae t h roughou t t he o c e a n s h a s 
been p o s s i b l e owing to t h e s e s p e c i e s ; f o r e x a m p l e , t h e a b y s s a l genus 
P a r a l o m i s i s t he m o s t w ide ly d i s t r i b u t e d . In t h e t e m p e r a t e zone of t he 
Sou the rn H e m i s p h e r e a few s p e c i e s have b e c o m e s e c o n d a r i l y s u b l i t t o r a l , 
e . g . , P a r a l o m i s v e r r u c o s a . M o s t s p e c i e s tha t h a v e r e a c h e d the A t l a n t i c h a v e 
h o w e v e r , r e m a i n e d a b y s s a l (500-2 , 300 m) . In t h e i r s o u t h w a r d a d v a n c e in t h e 
P a c i f i c , t h e L i thod idae u s e d the w e s t e r n s h o r e s of A m e r i c a , w h e r e , a s i s 
known, t h e upwe l l ing of cold a b y s s a l w a t e r o c c u r s . T h e r e f o r e , m o s t s p e c i e s 

35 found in the t r o p i c a l zone of t he P a c i f i c a r e found e x c l u s i v e l y on t h i s c o a s t , 
whi le on the A s i a t i c coas t , not even the a b y s s a l f o r m s c r o s s the e q u a t o r . 
B o u v i e r (1896) e x p l a i n s t h e a b s e n c e of L i t h o d i d a e at the s o u t h e r n l a t i t u d e s 
of the A s i a t i c c o a s t s of t he P a c i f i c by the f o r m e r e x i s t e n c e of a S i n o - A u s t r a -
l i an con t inen t , which w a s s u b s e q u e n t l y f r a g m e n t e d ; in B o u v i e r 1 s opinion 
t h i s con t inen t and the o r o g e n y which o c c u r r e d h e r e l i m i t e d the a d v a n c e of 
t h e L i t hod idae . We think, h o w e v e r , t ha t t he i n t e r p r e t a t i o n of the d i s t r i b u t i o n 
of t he L i thod idae a long the w e s t e r n s h o r e of A m e r i c a by t h e r m a l cond i t i ons 
i s m o r e a c c e p t a b l e , s i n c e t h e s e c o l d - w a t e r f o r m s have found h e r e m o r e 
a d e q u a t e cond i t ions owing to upwel l ing . R e a c h i n g the Sou the rn H e m i s p h e r e , 
s o m e f o r m s s e c o n d a r i l y s e t t l e d the s u b l i t t o r a l zone ( L i t h o d e s a n t a r c t i c a and 
P a r a l o m i s v e r r u c o s a in South A m e r i c a ) , whi le o t h e r s , r e m a i n i n g a b y s s a l , 
s k i r t e d South A m e r i c a and e n t e r e d the South A t l a n t i c ( P a r a l o m i s f o r m o s a 
up to Rio de la P l a t a ) , and o t h e r s r e a c h e d the Indian O c e a n ( L i t h o d e s 
m u r r a y i and P a r a l o m i s a c u l e a t a ) . T h e L i thod idae of the N o r t h A t l a n t i c r e a c h e d 
t h i s a r e a by a d i f f e r e n t r o u t e . T h i s i s m o s t obv ious wi th L i t h o d e s m a j a 
which , f r o m the B e r i n g Sea p a s s e d t h r o u g h B e r i n g S t r a i t n o r t h w a r d , 
s k i r t e d N o r t h A m e r i c a , and s e t t l e d t h r o u g h o u t t he N o r t h A t l a n t i c . 
I t s c l o s e r e l a t i o n s h i p wi th L i t h o d e s c o u e s i of t he B e r i n g Sea, which i s a l s o 
p r o b a b l y i t s a n c e s t r a l f o r m , i s e v i d e n c e of t h i s r o u t e of d i f f u s i o n . A s to the 
o t h e r s p e c i e s of t he N o r t h At lan t i c , which a r e d e e p - s e a f o r m s , e i t h e r of 
two r o u t e s could have been t a k e n . B o u v i e r p r e s u m e d tha t t h e y fo l lowed the 
r o u t e of L i t h o d e s m a j a . We be l i eve , h o w e v e r , t ha t t h e way a r o u n d South 
A m e r i c a , and the s u b s e q u e n t a d v a n c e n o r t h w a r d a l o n g the w e s t e r n s h o r e s 
of A f r i c a — w h e r e upwe l l ing a l s o t a k e s p l a c e — i s m o r e p r o b a b l e . It i s 
qu i t e p o s s i b l e tha t t he c o m m o n a n c e s t o r of t he g e n u s L i t h o d e s popu la t ing the 
South A m e r i c a n s u b l i t t o r a l zone — on the one h a n d — g a v e r i s e to L . a n t a r c t i c a , 
whi le on the o t h e r hand, r e m a i n i n g a b y s s a l , and a d v a n c i n g a l o n g t h e above -
m e n t i o n e d rou t e , it gave r i s e to L . f e r o x and L. t r o p i c a l i s on the n o r t h e r n 
s h o r e of A f r i c a . T h i s i s a l s o the m o s t p r o b a b l e r o u t e f o r the s p e c i e s of t h e 
d e e p - s e a genus P a r a l o m i s , n a m e l y P . b o u v i e r i and P . s p e c t a b i l i s of t he 
N o r t h A t l a n t i c . It i s r a t h e r m o r e d i f f i cu l t to e s t a b l i s h t h e r o u t e of p e n e t r a t i o n 
fo l lowed by Rh ino l i t hodes b i s c a y e n s i s found in the B a y of B i s c a y , a t 1, 400 
m e t e r s . It i s m o s t p r o b a b l e tha t it a l s o fo l lowed the s o u t h e r n r o u t e a r o u n d 
South A m e r i c a ; but a t p r e s e n t , the r a n g e of t h i s genus i s d i s c o n t i n u o u s and 
Rh ino l i t hodes i s a t y p i c a l a m p h i b o r e a l genus . The m o s t c o m p l e x p r o b l e m i s 
tha t of t he genus Neo l i t hodes , r e p r e s e n t e d in the N o r t h A t l an t i c by two s p e c i e s . 
T h i s genus i s t he m o s t p r i m i t i v e of the L i thod inae , a c c o r d i n g to the s t r u c t u r e 
of i t s a b d o m e n , and s e e m s to f o r m the l ink wi th t h e H a p a l o g a s t r i n a e . T h e 
[ t h e o r y of a] p r o c e s s of a s e c o n d a r y involu t ion of an A t l an t i c s p e c i e s of 
L i t h o d i n a e t o w a r d a m o r e p r i m i t i v e f o r m i s h a r d l y a c c e p t a b l e . A p a r t f r o m 
th i s , in the o t h e r p a r t s of the At lan t i c , t h e r e a r e no s p e c i e s of 
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H a p a l o g a s t r i n a e tha t could have given r i s e to Neo l i t hodes , a s h a s been 
shown above . On the o t h e r hand, t h i s l a s t genus i s not e n c o u n t e r e d in the 
P a c i f i c , a f a c t which c o m p l i c a t e s the p r o b l e m even m o r e . If L i t h o d e s 
d i o m e d a e of t he Ch i l ean c o a s t s ( d e s c r i b e d by Bened ic t ) p r o v e s to b e l o n g to 

36 Neo l i thodes , a s p r e s u m e d by B o u v i e r , then h e r e a l s o the s o u t h e r n r o u t e i s 
the m o s t p r o b a b l e . The H a p a l o g a s t r i n a e of the N o r t h P a c i f i c gave r i s e t o 
Neo l i t hodes in the Sou the rn H e m i s p h e r e ; t h i s genus p e n e t r a t e d the N o r t h 
At lan t i c , and at p r e s e n t h a s a d i s c o n t i n u o u s r a n g e . In F i g u r e 12 the d i s -
t r i b u t i o n r o u t e s fo l lowed by the L i thod idae a r e ind ica ted ; both a l t e r n a t i v e s 
a r e shown f o r the At l an t i c a l though we b e l i e v e tha t the s o u t h e r n r o u t e 
ex tend ing n o r t h w a r d a long the West A f r i c a n c o a s t i s m o r e p r o b a b l e - w i t h 
the excep t ion of L i t h o d e s m a j a . M o r e a c c u r a t e f u t u r e d e e p - s e a r e s e a r c h in 
the t r o p i c a l and t e m p e r a t e z o n e s of the P a c i f i c and the At l an t i c wi l l c o m p l e t e 
o u r knowledge with r e g a r d to the f auna of t h e s e r e g i o n s and wi l l e l u c i d a t e t h e 
p r o b l e m s d i s c u s s e d h e r e . Meanwhi le , we m u s t conf ine o u r s e l v e s to t h e f o r e -
going s c h e m e , which i s b a s e d on the r a t h e r f r a g m e n t a r y e x i s t i n g da t a . 

E c o n o m i c I m p o r t a n c e 
The c o m m e r c i a l i t e m s of o u r d e c a p o d a n f a u n a a r e the s o - c a l l e d c o m m e r -

c i a l " c r a b s " * of the F a r E a s t e r n s e a s : P a r a l i t h o d e s c a m t s c h a t i c a , P . 
p l a typus and P . b r e v i p e s . T h e f i r s t s p e c i e s h a s the g r e a t e s t e c o n o m i c i m -
p o r t a n c e . The m o s t i n t e n s i v e f i s h i n g i s c a r r i e d out a long the w e s t e r n s h o r e s 
of K a m c h a t k a , fo l lowed by the c o a s t s of t he M a r i t i m e T e r r i t o r y ( P r i m o r ' e ) 
a n d the e a s t c o a s t of K a m c h a t k a . F i s h i n g f o r P . p l a t y p u s in the B e r i n g Sea 
s e e m s to be p o s s i b l e in the a r e a of t he O l y u t o r s k Gulf, and a l o n g t h e c o a s t 
be tween Cape O l y u t o r s k and Cape N a v a r i n . The p i o n e e r s of c r a b f i s h i n g 
w e r e the J a p a n e s e . F i s h i n g i n c r e a s e d c o n s i d e r a b l y f r o m the t i m e tha t c r a b 
cann ing w a s i n t r o d u c e d in f a c t o r i e s l o c a t e d on the s h o r e s , p a r t i c u l a r l y f r o m 
1920, when f a c t o r i e s on sh ip s , t he s o - c a l l e d " k r a b o l o v y " , a p p e a r e d f o r t he 
f i r s t t i m e . The Soviet c r a b f i s h e r i e s began to d e v e l o p only in 1923; in 1932 
the f i r s t Soviet f a c t o r y s h i p s c a m e into be ing . We have no s t a t i s t i c a l da t a 
a t hand c o n c e r n i n g the c r a b f i s h e r i e s , and we t h e r e f o r e conf ine o u r s e l v e s 
to s o m e da ta t a k e n f r o m the s c a r c e t r a d e p u b l i c a t i o n s . Unfo r tuna t e ly , the 
m a t e r i a l g a t h e r e d by the c r a b t e a m of the P a c i f i c I n s t i t u t e of F i s h e r i e s and 
O c e a n o g r a p h y , h e a d e d by J . Z a c h s , i s s t i l l in m a n u s c r i p t . 

Popov (1930) p r e s e n t s the fo l lowing t a b l e wi th r e g a r d to c r a b c a t c h e s 
on the w e s t e r n s h o r e of K a m c h a t k a ( in n u m b e r s of s p e c i m e n s ) : 

1923 1924 1925 1926 1927 1928 1929 
696,630 964,430 2 ,963,100 4 ,454 ,090 5 ,121 ,110 6 ,759 ,050 7 ,845 ,360 

We do not show in t h i s t a b l e the c a t c h e s in the a r e a s r e n t e d by the 
J a p a n e s e , s i n c e by t r a n s f o r m i n g the da t a into n u m b e r s of c a n s p r o d u c e d , a 
c o n s i d e r a b l e d i f f e r e n c e a p p e a r s c o m p a r e d with J a p a n e s e s u r v e y s . 

* L.G. Vinogradov (1931) tried to introduce the term "craboid" in order to emphasize the taxonomic 
position of these commercial items; but this term was not accepted and the term "crab", which is, 
of course, incorrect from the taxonomic point of view, was retained. 
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The c r a b c a t c h e s by J a p a n e s e f i s h e r m a n on t h e w e s t e r n s h o r e s of 
K a m c h a t k a a r e r e p r e s e n t e d by the fo l lowing n u m b e r s of s p e c i m e n s ( a c c o r d -
ing to Popov, 1930): 

1923 1924 1925 1926 1927 1928 1929 
2 ,391,230 282,070 7 ,353,853 15,360,822 2 ,254,279 20 ,562,568 24,033,503 

In 1920 the Soviet c r a b f i s h e r i e s ob ta ined 4, 345, 925 c r a b s in the s a m e 
a r e a . 

The output of the f a c t o r i e s on t h e c o a s t of the M a r i t i m e T e r r i t o r y i s shown 
by the fo l lowing v a l u e s ( c a s e s c o n t a i n i n g 5 5 to 60 c r a b s each) ( a c c o r d i n g to 
Z a c h s , 1936): 

1928 1929 1930 1931 1932 1933 
2,746 8,405 6 ,500 6,512 5 ,678 5 ,333 

A c c o r d i n g to M a r u k a w a , the t o t a l output of c a n n e d c r a b in J a p a n f o r 
1930 was 58, 000 c a s e s . 

The f i s h i n g s e a s o n of the c r a b i s c o n n e c t e d wi th i t s m i g r a t i o n t o w a r d 
the s h o r e s . In the M a r i t i m e T e r r i t o r y , t he s p r i n g spawn ing m i g r a t i o n b e -
gins in M a r c h . The m a t u r e f e m a l e s a r r i v e f i r s t , fo l lowed a l i t t l e l a t e r by 
the m a l e s ; in the m o n t h of J u n e , a f t e r r e p r o d u c t i o n , t he m a l e s r e t u r n to the 
d e e p s ea , w h e r e m o s t of t h e m m o l t . At t he end of S e p t e m b e r t h e y aga in 
e n t e r the l i t t o r a l zone . On the w e s t e r n s h o r e s of K a m c h a t k a the s p r i n g m i -
g r a t i o n o c c u r s a t the end of A p r i l . The r e t u r n of t h e m a l e s to the d e e p s e a i s 
c l o s e l y r e l a t e d to the t h e r m a l cond i t ions of the l i t t o r a l zone . T h e m a l e l e a v e s 
the l i t t o r a l zone when the t e m p e r a t u r e e x c e e d s 4° C; on the e a s t c o a s t of 
K a m c h a t k a t h i s o c c u r s in J u n e . The f a l l m i g r a t i o n u s u a l l y b e g i n s in S e p t e m -
b e r . Conf l i c t i ng v iews a r e found in the s c i e n t i f i c l i t e r a t u r e wi th r e g a r d to 
the b e h a v i o r of the c r a b in w i n t e r . T h e J a p a n e s e a r e of t h e opinion tha t 
c r a b s h i b e r n a t e in the m u d — t h e r e a r e i n d i c a t i o n s , h o w e v e r , t ha t 
c r a b s o c c u r In w i n t e r o t t e r - t r a w l h a u l s . A c c o r d i n g to L . V i n o g r a d o v 
(1933), c r a b s c o n g r e g a t e in w i n t e r a t d e p t h s of 100 to 160 m e t e r s in 
P e t e r t he G r e a t Bay . 

It i s , t h e r e f o r e , qu i te p o s s i b l e to c a t c h t h e m in w i n t e r . T h e y a r e known 
38 to have a r e d u c e d m o b i l i t y a t tha t t i m e and t h i s f a c i l i t a t e s f i s h i n g . In 

addi t ion , t he qua l i ty of c r a b i s a t i t s b e s t in w i n t e r a s t he m o l t i n g s e a s o n i s 
a long way off . 

It h a s been o b s e r v e d tha t d u r i n g t h e i r m i g r a t i o n s , t he c r a b s s h e l t e r in 
ho l lows and l i t t l e d e p r e s s i o n s on t h e b o t t o m . T h e y t r a v e l a t t he r a t e of 1. 5 
to 2. 0 km p e r day ( a c c o r d i n g to M a r u k a w a , 2 to 4 m i l e s a day) . C r a b f i s h i n g 
i s c a r r i e d out by m e a n s of f ixed n e t s . T h e s e t t i n g of t he n e t s m u s t i n t e r c e p t 
t h e i r m i g r a t i o n r o u t e ; a s t u d y of t he m i g r a t i o n r o u t e s in e v e r y f i s h i n g s e c t o r 
i s t h e r e f o r e one of the m o s t i m p o r t a n t t a s k s . F o r t h e f i s h i n g of c r a b s two 
k inds of n e t s a r e u sed : t he K o r e a n type h a s a l a r g e m e s h , 20 to 28 c m b e -
tween the knots , and u s u a l l y h a s a dep th of 2 | t o 3^ m e s h e s ; the J a p a n e s e type 
of ne t , hav ing the s a m e d i a m e t e r of m e s h , h a s a g r e a t e r dep th (7 j m e s h e s ) . 
S o m e t i m e s an i n t e r m e d i a t e type i s u sed : t he m e s h e s a r e s l i g h t l y s m a l l e r than 
in the K o r e a n type and the dep th i s 4 | m e s h e s . The ne t i s t i ed to t h e h e a d r o p e 
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at i n t e r v a l s of t h r e e m e s h e s ; the h e a d r o p e i s a l s o f l o a t e d and the f o o t r o p e 
w e i g h t e d ; e a c h ne t i s f r o m 3 8 - 4 7 m e t e r s long . T h e n e t s a r e s e t in s t r i n g s (up to 
100 n e t s p e r s t r i n g ) , t h e t w o f r e e e n d s a r e w e i g h t e d wi th an a n c h o r and buoyed . F i g -
u r e 13 shows a d i a g r a m of a c r a b - f i s h i n g ne t . T h e n e t s a r e , a s a r u l e , f i xed 
a t d e p t h s of f r o m 50 to 120 m e t e r s and l e f t f o r a p e r i o d of 3 to 4 days ( the 
K o r e a n type) o r 7 d a y s ( the J a p a n e s e type) . At t he end of t h i s p e r i o d t h e 
n e t s a r e h o i s t e d up onto t h e f i s h i n g v e s s e l ( c a l l e d " K u n g a s " o r " K a v a s a k " ) 
e i t h e r d i r e c t l y on b o a r d , o r by m e a n s of s p e c i a l w i n c h e s . If t he v e s s e l s 
s u p p l y f a c t o r i e s l o c a t e d on the s h o r e , t he unhooking of t he c r a b f r o m t h e 
n e t s i s done i m m e d i a t e l y . On the v e s s e l s supp ly ing f a c t o r y v e s s e l s , n e t s a r e 
hau led on b o a r d and then d e l i v e r e d i m m e d i a t e l y to the f a c t o r y v e s s e l , w h e r e 
unhooking i s c a r r i e d out. C r a b s a r e s u b s e q u e n t l y s e l e c t e d and canned . 

Figure 13. Diagram of a crab net (From Navozov-Lavrov, 1927) 

39 O v e r f i s h i n g , c h i e f l y in J a p a n , led to s o m e e x h a u s t i o n of t he n a t u r a l c r a b 
r e s e r v e s . T h e fo l lowing m e a s u r e s a r e p r o p o s e d f o r t he m a i n t a i n i n g of t he 
r e s e r v e s : t he p roh ib i t i on of f i s h i n g of f e m a l e s and i m m a t u r e s p e c i m e n s ; 
l a r g e - s c a l e i n v e s t i g a t i o n s in o r d e r to l o c a t e c o m m e r c i a l l y w o r t h - w h i l e c o n -
c e n t r a t i o n s of c r a b s and to d e t e r m i n e t h e c o m p o s i t i o n of s u c h s w a r m s ; t he 
p r o h i b i t i o n of f i s h i n g with n e t s hav ing m e s h e s s m a l l e r than t h o s e dec ided 
upon; a r t i f i c a l r e a r i n g ; t h e p r o t e c t i o n of n a t u r a l spawn ing g r o u n d s , e t c . The 
e x p e r i m e n t s to a c c l i m a t i z e the K a m c h a t k a n s t o n e c r a b in t h e B a r e n t s Sea 
do not s e e m to have s u c c e e d e d s o f a r . 

DAMAGE. The b u r r o w i n g f o r m s , to which be long c h i e f l y the C a l l i a n a s s i d a e , 
do c o n s i d e r a b l e h a r m to o s t r e i c u l t u r e . T h e h o l e s dug by t h e s e a n i m a l s s o m e -
t i m e s c o v e r the e n t i r e t i d a l zone; t h e y r e a c h a dep th of up to one m e t e r , and 
have a c y l i n d r i c a l f o r m . B. A. S tevens (1928) and M a c G i n i t i e (1930) s t u d i e d 
h o l e s m a d e by C a l l i a n a s s i d a e . T h e f o r m e r u s e d the fo l lowing m e t h o d : a t low 
t ide , he p o u r e d l iquid g y p s u m into the h o l e s ; a t t he nex t low t ide he undug t h e 
g y p s u m m o l d s p i e c e by p i ece ; the p i e c e s w e r e then r e c o n s t i t u t e d , and in t h i s 
way he ob ta ined U - s h a p e d m o l d s ( s e e S tevens , 1928, F i g u r e 20), wi th one o r 
m o r e bl ind r a m i f i c a t i o n s . MacGin i t i e d e s c r i b e s a s o m e w h a t d i f f e r e n t f o r m 
of ho le : a p r i n c i p a l cana l , s t a r t i n g f r o m the s u r f a c e , p r o c e e d s a t a c e r t a i n 
depth in a h o r i z o n t a l d i r e c t i o n , then r e o p e n s at t h e s u r f a c e in a n u m b e r of 
r a m i f i c a t i o n s ; a t i n t e r v a l s t h e r e a r e w iden ings w h e r e the a n i m a l can t u r n . 
T h e p r o c e s s of d igging w a s s tud ied in d e t a i l by MacGin i t i e in s p e c i a l g l a s s 
c o n t a i n e r s . Digging i s c a r r i e d out by paeans of t he two f i r s t p e r e i o p o d s , 
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the m a t e r i a l e x c a v a t e d be ing d e p o s i t e d at t he s u r f a c e by the s a m e l e g s . 
P r o g r e s s wi th in the b u r r o w i s m a d e wi th the a id of the t h i r d and f i f t h p e r e i o p o d s , 
whi le the f o u r t h p e r e i p o d s l e a n on the w a l l s of the b u r r o w f o r b a l a n c e . 
The e r e c t t e l s o n c l o s e s the e n t r a n c e p e r f e c t l y , t h u s s e r v i n g a s p r o t e c t i o n . 
If, howeve r , t he a n i m a l i s f r i g h t e n e d , it a d v a n c e s t o the n e a r e s t w iden ing 
of the hole , w h e r e it t u r n s in o r d e r to d i r e c t i t s c h e l a t o w a r d t h e d a n g e r . 
A e r a t i o n i s e f f e c t e d by the m o v e m e n t s of t he p l eopods . A b u r r o w i s u s u a l l y 
inhabi ted by a s ing le p a i r ; one m a l e and one f e m a l e . 

T h e d a m a g e c a u s e d to the o y s t e r 
bed i s twofo ld . F i r s t l y , the m u d and 
s a n d dug out b y t h e C a l l i a n a s s i d a e 
c o v e r the e g g s and the young of the 
o y s t e r s . Secondly, t h e y u n d e r m i n e 
t h e v a r i o u s s t r u c t u r e s bui l t f o r o y s t e r 
cu l t i va t ion . A s o y s t e r b e d s a r e 
o f t en found at low t i d e , a r e a s w h e r e 
the young a r e r e a r e d a r e s u r r o u n d e d 
by c e m e n t d a m s , which r e t a i n w a t e r 
a t low t ide ; if C a l l i a n a s s i d a e a r e 
abundan t t h e r e , t h e i r h o l e s a r e 
s o a r r a n g e d tha t the i n l e t s of t h e 
h o l e s a r e wi thin t h e s e a r e a s , and 
t h e o u t l e t s at a l o w e r l eve l . At low 
t ide , t he w a t e r of the f e n c e d a r e a s 
f l o w s out t h r o u g h t h e s e h o l e s , and 
the o y s t e r bed i s e x p o s e d . Many 
o y s t e r b e d s off t h e w e s t c o a s t s of 
N o r t h A m e r i c a w e r e d e s t r o y e d in 
t h i s m a n n e r . C o v e r i n g t h e s e a r e a s 
wi th a l a y e r of p e b b l e s o r s h e l l s d o e s 
not p r e v e n t t he d a m a g e done by the 
C a l l i a n a s s i d a e . C o v e r i n g with c e m e n t 
o r l a r g e s t o n e b l o c k s i s too e x p e n s i v e . 
T h e b e s t d e f e n s e dev ice u s e d in 
A m e r i c a i s l a y i n g a double l a y e r of 
b o a r d s : in the f e n c e d s e c t o r , a b o t -
tom l a y e r i s dug to a dep th of 10-12 c m , 

t h e n a l a y e r of b o a r d s i s s e t i n , and on t h e s e a s e c o n d l a y e r i s put a t 
r i g h t a n g l e s to the f i r s t ; t he b o a r d s a r e then a g a i n c o v e r e d wi th the bo t tom 
m a t e r i a l . If no g a p s a r e l e f t , such a l a y e r of b o a r d s i s i m p e n e t r a b l e f o r 
the C a l l i a n a s s i d a e . 

ENEMIES. The p r i n c i p a l e n e m i e s of t he A n o m u r a a r e f i s h . In t h e N o r t h 
S e a , r a y s , f l a t f i s h , s h a r k s and s t u r g e o n s o f t en d ig out T h a l a s s i n i d a e 
f r o m t h e i r h o l e s . In t h e s p e c i m e n s of H e m i l e p i d o t u s g i l b e r t i and M y o x o c e p h -
a l u s s t e l l e r i f r o m the s o u t h e r n end of Sakhal in , A. A n d r i y a s h e v found t h e i r 
s t o m a c h s fu l l of s p e c i m e n s of D e r m a t u r u s m a n d t i i . C u r s t a c e a n s a r e e a t e n by 
f i s h ch i e f l y a f t e r mo l t ing . O c t o p u s e s a l s o o f t e n a t t a c k the c o m m e r c i a l s t one c r a b . 
Dur ing i t s l a r v a l s t a g e the c o m m e r c i a l s t one c r a b s e r v e s a s food f o r the c h u m 
and pink sa lmon , and the anchovy. It i s I n t e r e s t i n g to note t ha t on m a n y i s l a n d s 
such s e m i t e r r e s t r i a l f o r m s a s B i r g u s l a t r o h a v e b e e n e x t e r m i n a t e d by r a t s . 

Figure 14. Names given by fishermen (in Russian) 
for joints of leg of commercial stone crab 
1 — "rozochka" (little rose); 2 — "tolstaya nozkha" 
(thick leg); 3 — "kolentse" (knee); 4 — "tonkaya 
nozhka" (thin leg) (From Navozov-Lavrov, 1927) 
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PARASITES. The n e m e r t e a n C e p h a l o t h r i x g a l a t h e a e D i e c k i s a p a r a s i t e 

l iv ing in the b r a n c h i a e of G a l a t h e i d a e . Of the p a r a s i t i c C i r r i p e d i a , 
R h i z o c e p h a l a a r e the m o s t c o m m o n ; t hus , s p e c i e s of P a r t h e n o p e a K o s s m a n 
l ive on C a l l i a n a s s i d a e , s p e c i e s of L e r n a e o d i s c u s Mi i l l e r and T r i a n g u l u s 
Smi th a r e p a r a s i t e s of Ga la the idea , s p e c i e s of P e l t o g a s t e r R a t h k e l ive on 
L i thod idae . Of the p a r a s i t i c I sopoda , g e n e r a of the f a m i l y B o p y r i d a e a r e 
c h i e f l y found, e. g . , Gyge on Upogebia and Ga la thea , lone on C a l l i a n a s s a 
and Upogebia , P l e u r o c r y p t a on G a l a t h e a and P o r c e l l a n a , and P s e u d i o n e 
on C a l l i a n a s s a , G a l a t h e a and Munida . 

COMMENSALISM AND SYMBIOSIS. Wi th the e x c e p t i o n of the P a g u r i d a e , 
t h e s e p h e n o m e n a a r e r a t h e r u n c o m m o n in the A n o m u r a . A c c o r d i n g to 
N o r m a n , t he m o l l u s k Lep ton s q u a m o s u m (Montagu) i s a l w a y s found in the 
h o l e s of Upogebia s t e l l a t a on the D e v o n s h i r e c o a s t s . T h e h o l e s of Upogeb ia 
p u g e t t e n s i s on the w e s t e r n s h o r e s of N o r t h A m e r i c a a r e a l w a y s inhab i t ed 

41 by the p inno the r id c r a b S c h e r o p l a x g r a n u l a t a Ra thbun and a s p e c i e s of 
t he p o l y c h a e t e H a r m o t h o e ; the s a m e c r a b and a n o t h e r s p e c i e s of H a r m o t h o e 
a r e found in the h o l e s of C a l l i a n a s s a . A s shown by MacGin i t i e , the s m a l l 
gobio ide f i s h C l e v e l a n d i a i o s J o r d a n and G i l b e r t i s s o m e t i m e s found in the 
h o l e s of Upogebia , h id ing h e r e f r o m e n e m i e s o r p r o t e c t i n g i t se l f a t low 
t i de . I t i r o Miyazak i* r e c e n t l y d e s c r i b e d a c o m m e n s a l l a m e l l i b r a n c h i a t e , 
which i s f a s t e n e d to the v e n t r a l s u r f a c e of the c e p h a l o t h o r a x of U p o g e b i a m a j o r . 
The t a x o n o m i c pos i t i on of t h i s m o l l u s k i s not yet c l e a r , and it i s m e n t i o n e d 
in h i s w o r k u n d e r the p r o v i s i o n a l n a m e E r y c i n a sp . N. N a v o z o v - L a v r o v 
(1927) found a s m a l l s y m b i o t i c f i sh , E u m i c r o t r e m u s p a c i f i c u s , on the 
c a r a p a c e of P a r a l i t h o d e s c a m t s c h a t i c a , and s t r e s s e d the o u t s t a n d i n g r e s e m -
b l a n c e b e t w e e n i t s e x t e r n a l a p p e a r a n c e and the s u r f a c e of the c a r a p a c e , 
which it u s e s a s a s h e l t e r . U n f o r t u n a t e l y the a u t h o r d o e s not show the f r e -
quency of t h i s phenomenon , which t h e r e f o r e r e q u i r e s f u r t h e r s tudy . 
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S P E C I A L S E C T I O N 

As a r u l e the c a r a p a c e i s not f u s e d with the e p i s t o m e . T h e l a s t t h o r a c i c 
s e g m e n t i s f r e e ( the s t e r n a l p la te of t h i s s e g m e n t i s not f u s e d with tha t of 
t he p r e c e d i n g s e g m e n t ) . The s c a p h o c e r i t e i s u s u a l l y p r e s e n t . The l a s t 
m a x i l l i p e d s a r e in m o s t c a s e s n a r r o w and p e d i f o r m . T h e t h i r d p a i r of 
p e r e i o p o d s a r e n e v e r c h e l a t e . The f i f t h p a i r of p e r e i o p o d s a r e a l w a y s 
l a r g e r and s i t ua t ed d i f f e r e n t l y f r o m the t h i r d p a i r . T h e a b d o m e n i s s h r i m p -
like, i. e . , e longa ted , o r c o m p r e s s e d and bent u n d e r the c a r a p a c e ; s o m e -
t i m e s i t i s s a c l i k e and m e m b r a n o u s ; the s i x th s e g m e n t u s u a l l y h a s p a i r e d 
u r o p o d s ( m i s s i n g only in L i thod idae) . The gen i t a l open ings a r e on the 
coxa l j o i n t s . 

Key to the S u p e r f a m i l i e s 
1 ( 2 ) . D a c t y l u s of s econd to f o u r t h p e r e i o p o d s c u r v e d and c o m p r e s s e d . 

F i r s t p a i r of p e r e i o p o d s a c i c u l a r o r wi th s u b c h e l a e . T e l s o n and 
u r o p o d s not n a t a t o r y . A b d o m e n c u r v e d u n d e r t h o r a x . T h i r d 
m a x i l l i p e d s l ack m a s t i g o b r a n c h i a e III. Hipp idea . 

2 ( 1 ) . D a c t y l u s of s econd to f o u r t h p e r e i o p o d s n e i t h e r c u r v e d n o r 
c o m p r e s s e d . F i r s t p a i r of p e r e i o p o d s not a c i c u l a r and only 
r a r e l y with s u b c h e l a e . 

3 (6). Sixth a b d o m i n a l p l eopods n a t a t o r y (excep t in the genus T h a l a s s i n a , in 
which t h e y a r e a c i c u l a r ) . A b d o m e n symmetr ica l* , a b d o m i n a l 
p l e u r a e u s u a l l y we l l deve loped . 

4 ( 5 ) . Body d o r s o v e n t r a l l y f l a t t e n e d . P l e u r o b r a n c h i a e on l a s t 
p e r e i o p o d s . T r a n s v e r s e s u t u r e o f t en found on t e l s o n . A b d o m e n 
m o r e o r l e s s bent II. G a l a t h e i d e a . 

5 (4) . Body l a t e r a l l y c o m p r e s s e d . No p l e u r o b r a n c h i a e on l a s t p e r e i o -
pods . No t r a n s v e r s e s u t u r e on t e l s o n . A b d o m e n s t r a i g h t . . 

I. T h a l a s s i n i d e a . 
6 ( 3 ) . Sixth a b d o m i n a l p l e o p o d s - i f p r e s e n t - h a v e n e i t h e r b r o a d n o r 

a c i c u l a r b r a n c h e s , but a r e a d a p t e d f o r ho ld ing t h e a n i m a l in 
hol low b o d i e s . A b d o m i n a l p l e u r a e found only in r a r e c a s e s . 
A b d o m e n a l m o s t a l w a y s a s y m m e t r i c a l , e i t h e r s o f t and s p i r a l l y 
co i l ed , o r bent u n d e r t h o r a x IV. P a g u r i d e a . 
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Superfamily THALASSINIDEA 
T h e body i s c y l i n d r i c a l in m o s t c a s e s , o f t en s h r i m p l i k e , wi th a long 

w e l l - d e v e l o p e d a b d o m e n . T h e c a r a p a c e i s u s u a l l y l a t e r a l l y c o m p r e s s e d ; 
the f r o n t a l p a r t i s not f u s e d wi th the e p i s t o m e . T h e f i f t h t h o r a c i c s e g m e n t 
i s f r e e . T h e i n t e g u m e n t i s o f t en p o o r l y c a l c i f i e d . T h e l inea t h a l a s s i n i c a 
is e i t h e r p r e s e n t o r m i s s i n g . The l a s t m a x i l l i p e d s a r e n a r r o w ( p e d i f o r m ) . 
T h e f i r s t p e r e i o p o d s a r e c h e l a t e ; t he c h e l a e s o m e t i m e s have the s t r u c t u r e 
of s u b c h e l a e . T h e s econd p e r e i o p o d s a r e a l s o o f t en c h e l a t e . T h e t h i r d p e r e i o -
pods a r e a l w a y s without c h e l a e . T h e b r a n c h i a e a r e of t h e t r i c h o b r a n c h i a t e 
type , but a r e s o m e t i m e s p e c u l i a r l y widened ; in m o s t a b e r r a n t f o r m s t h e r e 
i s an inc ip ien t f o r m a t i o n of p h y l l o b r a n c h i a e ; t he n u m b e r of b r a n c h i a e i s 
v a r i a b l e , but a l w a y s l e s s than 17. The p l e u r o b r a n c h i a e a r e n e a r l y a l w a y s 
m i s s i n g ( a l w a y s m i s s i n g on the l a s t p e r e i o p o d s ) . The gen i t a l open ings a r e 
found on the coxopod i t e s of the t h i r d o r t he f i f t h p e r e i o p o d s . T h e a b d o m e n 
i s long and s y m m e t r i c a l ; t he e p i m e r a of the s e g m e n t s a r e o f t en r e d u c e d ; t he 
endopod i t e s of t he p l eopods o f t en have an append ix i n t e r n a . The c a u d a l f an 
i s b r o a d ; the t e l s o n h a s no t r a n s v e r s e s u t u r e . 

A c c o r d i n g to O r t m a n n the T h a l a s s i n i d e a a r e in s o m e r e s p e c t s s i m i l a r 
to the H o m a r i d e a , and, a c c o r d i n g to B o r r a d a i l e , t h e y r e s e m b l e the P a g u r i d e a . 
T h e y a r e a n a l o g o u s to the f i r s t g r o u p in the s h a p e of t he c a u d a l fan, t he 
f i r s t p e r e i o p o d s and o f t en of the s e c o n d o n e s . T h e y d i f f e r f r o m the H o m a r i d e a 
in the fo l lowing f e a t u r e s : the t h i r d p e r e i o p o d s (which a r e n e v e r che la t e ) , 
the f r e q u e n t l y r e d u c e d n u m b e r of b r a n c h i a e , and the t e n d e n c y of t he a b d o m e n 
to b e c o m e so f t and to l o s e i t s p l e u r a e . T h e y r e s e m b l e the P a g u r i d e a by 
t h e i r s p i n i f o r m s c a p h o c e r i t e ( in t h o s e f o r m s w h e r e it i s we l l deve loped) , 
in t h e i r f r e e l a s t t h o r a c i c s e g m e n t and by the way in which the l a s t p a i r of 
p e r e i o p o d s a r e b o r n e , i. e . , qu i te f a r f r o m the l a s t t h o r a c i c s e g m e n t , and 
above it . T h e y d i f f e r f r o m the h e r m i t c r a b s by 1) t h e i r f i f t h p e r e i o p o d s , 
which have the s a m e f o r m a s the o t h e r s , 2) t h e i r s e c o n d p a i r of p e r e i o p o d s , 
which a r e u s u a l l y che l a t e , and 3) t h e i r s y m m e t r i c a l a b d o m e n and t h e i r 
b r o a d c a u d a l fan . 

T h e s e a r e m o s t l y b u r r o w i n g f o r m s , in m u d o r in sand ; s o m e t i m e s t h e y 
a r e c o m m e n s a l in s p o n g e s , e tc . Of the f o u r f a m i l i e s which c o m p r i s e the 
s u p e r f a m i l y T h a l a s s i n i d e a , two f a m i l i e s a r e r e p r e s e n t e d in the Soviet f auna . 

Key to the F a m i l i e s 
1 (2). L i n e a t h a l a s s i n i c a a b s e n t . S c a p h o c e r i t e s a l w a y s p r e s e n t , though 

s o m e t i m e s s m a l l . E p i m e r a of a b d o m i n a l s e g m e n t s l a r g e . E x o p o d i t e s 
of u r o p o d s with o r wi thout d i a e r e s i s * 1. Ax i idae . 

2 ( 1 ) . L inea t h a l a s s i n i c a p r e s e n t . S c a p h o c e r i t e r e d u c e d to a s m a l l 
f l a t t e n e d a p p e n d a g e , o r m i s s i n g a l t o g e t h e r . E p i m e r a of a b d o m i n a l 
s e g m e n t s s m a l l . E x o p o d i t e s of u r o p o d s n e v e r d i a e r e t i c 

2. C a l l i a n a s s i d a e . 

* [Diaeresis = division or separation of parts normally united]. 
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1. F a m i l y AXIIDAE 
Axiidae Bate, 188& 36; Ortmann, 1891: 46; 1901: 141; Borradaile, 1903:536; Schmitt, 1921:110. 

T h e y r e s e m b l e M a c r u r a in the s h a p e of t he body, which i s s h r i m p l i k e . 
T h e r o s t r u m i s u s u a l l y f la t , t r i a n g u l a r , and of n o r m a l d i m e n s i o n s . T h e 
c a r a p a c e h a s no l inea t h a l a s s i n i c a . 

T h e f l a g e l l a of t he a n t e n n u l e s a r e of n o r m a l d i m e n s i o n s . T h e s c a p h o c e r i t e 
r e s e m b l e s a s p i n i f o r m m o b i l e appendage , be tween the s e c o n d and t h i r d j o i n t s 

47 of t he a n t e n n a l s t a lk* . Inadd i t ion , on the s econd jo in t , o u t w a r d f r o m t h e 
s c a p h o c e r i t e , an i m m o b i l e sp ine i s found ( a n t e n n a l sp ine) . The f i r s t p a i r 
of p e r e i o p o d s a r e che l a t e , l a r g e , and unequa l . T h e s e c o n d p a i r of p e r e i o p o d s 
h a v e s m a l l equa l c h e l a e . 

T h e s u b s e q u e n t p a i r s of p e r e i o p o d s a r e s i m p l e ; the f i f t h l egs m a y be s u b -
che l a t e , but u s u a l l y t e r m i n a t e in a s m a l l s p i n i f o r m d a c t y l u s . T h e r e a r e no 
b r a n c h i a e on the f i r s t m a x i l l i p e d s . M a s t i g o b r a n c h i a e a r e found on the f i r s t 
f o u r p a i r s of p leopods , and p o d o b r a n c h i a e on the f i r s t t h r e e ( a c c o r d i n g to 
B a t e - f o u r ) p e r e i o p o d s . The b r a n c h i a e a r e of t he t r i c h o b r a n c h i a t e t y p e . T h e 
a b d o m e n i s long; the e p i m e r a a r e we l l o r m o d e r a t e l y deve loped . The exopo-
d i t e s and endopod i t e s of the p l eopods a r e u s u a l l y n a r r o w o r f a i r l y b r o a d ; the 
endopod i t e s have a s t y l a m b l y s ( append ix i n t e r n a ) . The c a u d a l f an i s we l l 
deve loped . The exopodi te of the u r o p o d s ( e x t e r n a l p la t e ) i s wi th o r without 
d i a e r e s i s . 

In the Soviet f auna , t h i s f a m i l y i s r e p r e s e n t e d only by the genus 
A x i o p s i s B o r r a d a i l e . 

Genus AXIOPSIS B o r r . 
Axiopsis Borradaile, 1903: 538; Schmitt, 1921:110. 

Type s p e c i e s : A x i o p s i s a f f i n i s (de Man) . 
T h e c a r a p a c e i s l a t e r a l l y c o m p r e s s e d in f r o n t of t he c e r v i c a l g r o o v e , 

f o r m i n g a v e r y d i s t i n c t f l a t a r e a , on the d o r s a l s u r f a c e and ending in a 
r o s t r u m . T h e r e i s no m e d i a n d o r s a l c a r i n a on the c a r a p a c e behind the 
c e r v i c a l g roove . In r a r e c a s e s a s l i gh t l y m a r k e d c a r i n a i s s o m e t i m e s 
found in f r o n t of t he p o s t e r i o r edge of the c a r a p a c e . The e y e s a r e we l l 
p i g m e n t e d . The a n t e n n a l sp ine on the s econd jo in t of the a n t e n n a l s t a l k i s 
e i t h e r long o r of m e d i u m length. The s e c o n d p a i r of p e r e i o p o d s a r e c h e l a t e . 
T h e exopodi te of the u r o p o d s i s d i a e r e t i c . B o r r a d a i l e ' s i n d i c a t i o n s (1903), 
a c c o r d i n g to which a r t h r o b r a n c h i a e and p o d o b r a n c h i a e a r e found on the 
s e c o n d m a x i l l i p e d s and the p l e u r o b r a n c h i a e a r e m i s s i n g , a r e t r u e only 

48 f o r A. a f f i n i s (de Man) . Having at o u r d i s p o s a l only a d r y s p e c i m e n of A. 
p r i n c e p s ( B o a s ) we could not a s c e r t a i n t o what ex ten t t h e s e s t a t e m e n t s 
a r e t r u e wi th r e g a r d to the s p e c i e s . A p a r t f r o m the s p e c i e s d e s c r i b e d b e -
low, Z . I. Kobyakova quo te s f o r t he Soviet f auna a new s u b s p e c i e s of the 
A m e r i c a n A. sp inu l i c auda (Rathbun) , n a m e l y , A. s p i n u l i c a u d a a m u r e n s i s 
f r o m P e t e r t h e G r e a t B a y . At the t i m e t h i s w o r k w a s w r i t t e n , t h e d e s c r i p t i o n 
of t h i s s u b s p e c i e s w a s not ye t pub l i shed . 
* [= antennal peduncle] 
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t 1. A x i o p s i s p r i n c e p s (Boas ) 
( F i g u r e 15). 

Axius princeps Boas 1880: 98, PI. 2, Figure 52; 
PI. 3, Figure 87; PI. 4 , Figures 137, 137a; PI. 5, 
Figure 174; PI. 7, Figures 214-217; Balss, 1914:88. 

T h e m a n d i b l e b e a r s a den t i c l e on 
i t s i n c i s o r p a r t . The f i r s t jo in t of the 
pa lp of the m a x i l l u l e i s long. T h e 
exogna th of t he s e c o n d and t h i r d p a i r 
of m a x i l l i p e d s h a s a s h o r t pedunc le , 
whi le t he exogna th of the f i r s t p a i r h a s 
a l a r g e ep igna th . T h e c a r a p a c e i s l o n g , 
v e r y c o m p r e s s e d l a t e r a l l y , and v e r y 
high. T h e r o s t r u m i s t r i a n g u l a r and 
e x t e n d s beyond the e y e s ; i t s t i p b e a r s 
a blunt sp ine , whi le on bo th i t s s i d e s , 
f o u r s i m i l a r s p i n e s a r e found . T h e 
a n t e r i o r half of the c a r a p a c e - i n f r o n t 
of the c e r v i c a l g r o o v e - b e a r s on i t s 
s l i g h t l y f l a t s u p e r i o r s u r f a c e f ive 
long i tud ina l c r e s t s , which do not 
r e a c h the c e r v i c a l g r o o v e . T h e m e d -
ium c r e s t , which p a r t l y e x t e n d s onto 
the r o s t r u m , and t h e two i n t e r m e d i a t e 
c r e s t s b e a r c o a r s e g r a n u l e s . 
Smooth l a t e r a l c r e s t s c o m m e n c e f r o m 
t h e b a s e of the b a s a l l a t e r a l s p i n u l e s 
of t he r o s t r u m . T u f t s of s h o r t h a i r s 
a r e found b e t w e e n the c r e s t s and on 
the l a t e r a l s u r f a c e s of the c a r a p a c e . 
T h e p o s t e r i o r half of the c a r a p a c e i s 
s l i g h t l y w r i n k l e d and i s c o v e r e d wi th 
s h o r t h a i r s . T h e a n t e n n a e a r e long, 
t h e s c a p h o c e r i t e s s h o r t and s p i n i f o r m . 

The f i r s t p a i r of c h e l i p e d s a r e che l a t e , the le f t l eg be ing m u c h s t r o n g e r t han 
the r igh t . The m e r u s i s long, t r i a n g u l a r in s e c t i o n ; the p r o p o d u s , in c o n t r a s t , 
i s v e r y s h o r t , m a r k e d l y widening t o w a r d the e d g e s . T h e l e f t che la i s v e r y 
s t r o n g ; t he convex s u r f a c e s of the c a r p u s have no e d g e s and a r e c o v e r e d with 
t u f t s of h a i r s ; a t t he b a s e of the m o v a b l e dac ty lu s , on both the e x t e r n a l and 
t h e i n t e r n a l s i d e s , round c o a r s e g r a n u l e s a r e found; t h e dac ty l i a r e s t r o n g , 
a l m o s t t he s a m e length a s the p ropodus , s l i gh t ly c u r v e d d i s t a l l y , and 
c o v e r e d with long t u f t s of h a i r s ; the p r e h e n s i l e e d g e s b e a r l a r g e rounded 
t u b e r c l e s , p a r t i c u l a r l y in t h e i r p r o x i m a l ha l f . The s m a l l e r che l i ped h a s 
a l m o s t the s a m e f o r m , but the p r o p o d u s is m o r e s l e n d e r and n a r r o w , and 
the dac ty l i a r e m u c h l o n g e r than the p r o p o d u s ; t hey a r e s t r a i g h t e r , wi thout 
t u b e r c l e s on the p r e h e n s i l e edges , and c l o s e d . T h e s econd p a i r of p e r e i o p o d s 
a r e c h e l a t e . The t h r e e s u b s e q u e n t p a i r s of l egs a r e s i m p l e ; t h e i r p r o p o d i 

Figure 15. Axiopsis princeps (Boas) 

t [This symbol shows that a particular genus or species has been found among the U . S . S . R . fauna. 
Those without the symbol are found in neighboring areas and possibly occur among the U . S . S . R . 
fauna, t o o . ] 
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have on t h e i r i n f e r o p o s t e r i o r s u r f a c e f ive o r s i x s h o r t t r a n s v e r s e c o m b s , 
m a d e up of c o r n e o u s s p i n u l e s ; the dac ty l i a r e s h o r t a n d c u r v e d , convex on the 
s u p e r i o r p a r t and concave on the i n f e r i o r p a r t ; t h e a n t e r i o r edge of t he 
i n f e r i o r concave s u r f a c e b e a r s s m a l l s p i n e s , whi le t he p o s t e r i o r edge b e a r s 
l a r g e r o n e s . The a b d o m e n i s long and h a s r e l a t i v e l y w e l l - d e v e l o p e d e p i m e r a . 
T h e t h i r d to f i f t h p l eopods have an append ix i n t e r n a , b e a r i n g hooked s e t a e 
on i t s t ip; the p l a t e s of the p l eopods a r e n a r r o w . T h e t e l s o n i s f a i r l y b r o a d , 
a l m o s t r e c t a n g u l a r , and s p i n u l o s e ; the i n t e r n a l p l a t e ( endopodi te ) of the 
u r o p o d s h a s a s p i n u l o s e long i tud ina l m e d i a n c r e s t ; the e x t e r n a l p l a t e 
(exopodi te ) of the u r o p o d s h a s a s l i gh t l y m a r k e d s p i n u l o s e long i tud ina l 
c r e s t , which is , h o w e v e r , n e a r e r to the s p i n u l o s e o u t e r edge; t he d i s t a l 
p a r t of the p l a t e i s d iv ided by an ev iden t d i a e r e s i s , and b e a r s a row of s h a r p 
s p i n e s on i t s p r o x i m a l s i de . 

The d r y s p e c i m e n had a p a l e - o l i v e c o l o r a t i o n , and the h a i r s w e r e a 
d i r t y r e d d i s h s h a d e . 

D i m e n s i o n s 
Leng th of c a r a p a c e 29. 0 m m 
Width of c a r a p a c e 13. 0 m m 
Height of c a r a p a c e 16. 0 m m 
Leng th of c a r p u s of l a r g e che l iped 9. 0 m m 
Leng th of p r o p o d u s of l a r g e che l iped 1 9 . 0 m m 
Width of p r o p o d u s of l a r g e che l iped 1 4 . 0 m m 
T h i c k n e s s of p r o p o d u s of l a r g e che l iped . . . . 10. 0 m m 
Leng th of m o v a b l e d a c t y l u s l a r g e che l iped . . . 1 8 . 0 m m 
Leng th of p r o p o d u s of s m a l l che l iped 1 1 . 0 m m 
Width of p r o p o d u s of s m a l l che l iped 7 . 0 m m 
T h i c k n e s s of p r o p o d u s of s m a l l c h e l i p e d . . . . 4. 6 m m 
L e n g t h of m o v a b l e d a c t y l u s of s m a l l che l i ped . . 15. 0 m m 

D i s t r i b u t i o n : Vlad ivos tok . It i s p r o b a b l y a b u r r o w i n g f o r m . 

2. F a m i l y CALLIANASSIDAE 
Callianassidae, Bate, 1888: 27; Ortmann, 1891:48; 1901: 1142; Borradaile, 1903: 541; Schmitt, 

1921: 114. - Thalassinidae, Heller 1863:200. 

R o s t r u m l a r g e and f l a t , o r s m a l l , a l m o s t l ack ing . L i n e a t h a l a s s i n i c a 
p r e s e n t . A n t e n n u l a r f l a g e l l a s h o r t , o r m o d e r a t e l y long. S c a p h o c e r i t e s m a l l , 

50 hav ing the f o r m of a f l a t s c a l e . F i r s t p e r e i o p o d s u n e q u a l o r equal , c h e l a t e 
o r s u b c h e l a t e ( s o m e t i m e s s i m p l e - g e n u s Gebicu la ) ; s econd p e r e i o p o d s 
s i m p l e o r c h e l a t e ; t h i r d and f o u r t h p e r e i o p o d s s i m p l e ; f i f t h p e r e i o p o d s 
s i m p l e , c h e l a t e o r s u b c h e l a t e . No p l e u r o b r a n c h i a e n o r p o d o b r a n c h i a e 
and u s u a l l y no m a s t i g o b r a n c h i a e . G i l l s of the t r i c h o b r a n c h i a t e type, o r wi th 
f i l a m e n t s widen ing to v a r y i n g d e g r e e s . P l e o p o d s of t h i r d to f i f t h a b d o m i n a l 
s e g m e n t s have b r o a d b r a n c h e s ; endopod i t e s wi th o r without append ix i n t e r n a . 
E p i m e r a of a b d o m i n a l s e g m e n t s a l m o s t l ack ing . E x o p o d i t e s of u r o p o d s not 
d i a e r e t i c . A l l m e m b e r s of t he f a m i l y have b u r r o w i n g h a b i t s . 

T h e f a m i l y C a l l i a n a s s i d a e i s d iv ided into two s u b f a m i l i e s . 
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Key to the S u b f a m i l i e s 
1 (2). R o s t r u m l a r g e . F i r s t p e r e i o p o d s equa l . P r o p o d u s of t h i r d 

p e r e i o p o d of n o r m a l width. E n d o p o d i t e s of t h i r d t o f i f t h 
p l eopods wi thout append ix i n t e r n a . . . . 1. Upogeb i inae B o r r . 

2 (1). R o s t r u m s m a l l , s o m e t i m e s a l m o s t e n t i r e l y m i s s i n g . F i r s t 
p e r e i o p o d s v e r y wide, t r a n s v e r s e l y oval . E n d o p o d i t e s of t h i r d 
to f i f t h p l eopods with append ix i n t e r n a 

2. C a l l i a n a s s i n a e B o r r . 

S u b f a m i l y UPOGEBIINAE 
Upogebiinae Borradaile, 1903:542. 

R o s t r u m l a r g e . F i r s t p e r e i o p o d s che l a t e , s u b c h e l a t e o r s i m p l e , but 
equal ; c a r p u s and p r o p o d u s not v e r y wide. Second p e r e i o p o d s equa l and 
s i m p l e (wi th the excep t ion of the genus Bigea) . P r o p o d u s of p e r e i o p o d s of 
u s u a l width and not t r a n s v e r s e l y oval . No m a s t i g o b r a n c h i a e ( s o m e t i m e s 
r u d i m e n t s a r e found on the f i r s t two m a x i l l i p e d s ) . Second p l eopods have 
b r a n c h e s a s wide a s t h o s e of t h i r d to f i f t h p l eopods ; t h e s e l a s t l a ck append ix 
i n t e r n a on endopod i t e s . 

T h i s s u b f a m i l y i s r e p r e s e n t e d in the Soviet f auna on ly by Upogebia L e a c h . 

1. Genus UPOGEBIA L e a c h 
Upogebia Leach, 1814:386, 400; Holmes, 1900: 157: Borradaile, 1903:542. - Gebia Leach, 1815: 335, 

342; Milne-Edwards, 1837: 312; Bell, 1853: 222; Heller, 1863:204. 

Type s p e c i e s : Upogebia Ste l la (Montagu) . 
T h e a n t e r i o r p a r t of the c a r a p a c e i s v e r y c o m p r e s s e d l a t e r a l l y and 

ends in a l a r g e t r i a n g u l a r r o s t r u m , which a l m o s t c o m p l e t e l y c o v e r s t he 
51 e y e s . The s u p e r i o r s u r f a c e of t he r o s t r u m b e a r s t h i ck h a i r s . T h e r o s t r u m 

b e a r s l a t e r a l s p i n e s ; f r o m t h e s e up to the c e r v i c a l g r o o v e ex tend c r e s t s , 
which, d iv ide the f l a t g a s t r i c a r e a . T h e p o s t e r i o r p a r t of the c a r a p a c e i s 
wide, wi th rounded p o s t e r o l a t e r a l a n g l e s . T h e b r a n c h i a l a r e a s a r e v e r y 
l a r g e . The f r o n t a l edge of the c a r a p a c e h a s a s m a l l sp ine above the b a s e 
of the a n t e n n a l s t a lk ; t h i s sp ine m a y be a b s e n t . The a n t e n n u l a r s t a l k s a r e 
s h o r t . The a n t e n n a l s t a l k s a r e f i v e - j o i n t e d , wi th p r o t u b e r a n t a u d i t o r y 
t u b e r c l e s on the v e n t r a l s u r f a c e of the f i r s t jo in t . T h e s c a p h o c e r i t e i s s m a l l 
and r u d i m e n t a r y , o f t en r e s e m b l i n g a s h o r t f o l i a c e o u s appendage* . The 
e y e s t a l k s a r e c y l i n d r i c a l and s o m e w h a t b r o a d e n e d p r o x i m a l l y ; t he c o r n e a s 
a r e t e r m i n a l . T h e t h i r d m a x i l l i p e d s a r e n a r r o w and p e d i f o r m . T h e f i r s t 
p e r e i o p o d s a r e s t r o n g and equal , c h e l a t e o r s u b c h e l a t e . The s e c o n d to f o u r t h 

* In the generic diagnoses a number of authors (Bell, Heller, Milne-Edwards, Holmes) note the 
absence of scaphocerites. 
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p e r e i o p o d s a r e s i m p l e . T h e p r o p o d u s of t he s econd p a i r i s b r o a d and f l a t . 
The f i f t h p e r e i o p o d s a r e u s u a l l y not c h e l a t e . T h e a b d o m e n i s long; t he m e d i -
an s e g m e n t s a r e the b r o a d e s t . T h e s econd p leopods a r e i d e n t i c a l wi th the 
t h r e e s u b s e q u e n t p a i r s . T h e f i r s t p a i r of p l eopods a r e l ack ing in the m a l e ; 
in the f e m a l e , t hey a r e s m a l l , s l e n d e r and f i l i f o r m . The e n d o p o d i t e s of 
the s econd to f i f t h p l eopods have no append ix i n t e r n a . The t e l s o n i s b r o a d , 
a l m o s t s q u a r e ; the u r o p o d s a r e wide and th ick , not l o n g e r than the t e l s o n . 

The genus Upogebia i s d iv ided into two s u b g e n e r a : Upogebia L e a c h and 
G e b i o p s i s A. M i l n e - E d w a r d s . T h e s econd s u b g e n u s d i f f e r s f r o m the f i r s t 
by the l ack of s p i n e s on the f r o n t a l edge of t he c a r a p a c e above the b a s e of 
the a n t e n n a l s t a l k s , and by the s t r u c t u r e of the c h e l a of t he f i r s t p e r e i o p o d s ; 
in G e b i o p s i s the i m m o v a b l e d a c t y l u s - w h i c h in Upogebia r e s e m b l e s a s p i n i -
f o r m a p p e n d a g e of t he i n f e r o d i s t a l end of the p r o p o d u s - a t t a i n s a l m o s t t he 
l eng th of the m o v a b l e d a c t y l u s . T h i s g i v e s it t he a p p e a r a n c e of a t r u e c h e l a . 
In the Soviet fauna , on ly the s u b g e n u s Upogebia i s r e p r e s e n t e d . 

Key to the S p e c i e s 
1 ( 2 ) . F i r s t jo in t of a n t e n n u l a r s t a l k wi th a sp ine at d i s t a l end of i n f e r i o r 

edge . T r i a n g u l a r s c a p h o c e r i t e end ing in poin ted sp ine . 
S u p e r i o r edge of p r o p o d u s of f i r s t p e r e i o p o d s wi th a s t r o n g 
sp ine n e a r d i s t a l end. S u p e r i o r s u r f a c e of m o v a b l e d a c t y l u s s m o o t h 
and f l a t t l . U. l i t t o r a l i s ( R i s s o ) . 

2 ( 1 ) . F i r s t jo in t of a n t e n n u l a r s t a l k smoo th , wi th r o u n d e d a n t e r i o r edge . 
S u p e r i o r edge of p r o p o d u s of f i r s t p e r e i o p o d s wi thout v i s i b l e 
sp ine . S u p e r i o r s u r f a c e of m o v a b l e d a c t y l u s wi th f u r r o w o r 
p r o m i n e n c e . 

3 ( 6 ) . I m m o v a b l e d a c t y l u s of f i r s t p e r e i o p o d s wi thout s t r o n g too th in 
m i d d l e of p r e h e n s i l e edge . 

4 ( 5 ) . I m m o v a b l e d a c t y l u s of f i r s t p e r e i o p o d with f o u r o r f ive s p i n u l e s 
a t b a s e of e x t e r n a l edge . S m a l l sp ine a t b a s e of p r e h e n s i l e edge . 
Med ian c r e s t of s u p e r i o r edge of p r o p o d u s of f i r s t p e r e i o p o d s 
wi thout t e e t h a t p r o x i m a l and d i s t a l ends 

t 2 . U. m a j o r (de Haan) . 
5 (4). I m m o v a b l e d a c t y l u s of f i r s t p e r e i o p o d s wi thout s p i n u l e s at b a s e 

of e x t e r n a l edge . S t rong too th a t b a s e of p r e h e n s i l e edge . Med ian 
c r e s t of s u p e r i o r edge of p r o p o d u s of f i r s t p e r e i o p o d s with s t r o n g 
t e e t h at p r o x i m a l and d i s t a l ends . . . . 3 . U. yokoya i n o m . nov. 

6 (3). I m m o v a b l e d a c t y l u s of f i r s t p e r e i o p o d s wi th s t r o n g too th in 
m i d d l e of p r e h e n s i l e edge t 4 . U. i s s a e f f i ( B a l s s ) . 

t l . Upogebia ( s . s t r . ) l i t t o r a l i s (R i s so ) 
Thalassina littoralis Risso, 1816:76, PI. 3, Figure 2 - Gebios littoralis Risso, 1826:51. - Gebia 

littoralis H. Milne-Edwards 1837:313: Heller, 1863:205, PI. 6, Figures 12-15; Czerniavsky, 1884:85. 
- Upogebia littoralis de Man, 1927:29, PI. 3, Figures 1 1 - l i b . 
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The r o s t r u m r e a c h e s the m i d d l e of the p e n u l t i m a t e jo in t of the a n t e n n u l a r 
s t a l k o r s l i gh t l y beyond. T h e t i p of the r o s t r u m i s rounded , the l a t e r a l edge 
b e a r i n g f o u r to s ix s p i n u l e s . The u p p e r s u r f a c e h a s a s m o o t h long i tud ina l 
f u r r o w , ex tend ing a l s o onto the g a s t r i c a r e a , and v i s i b l y widen ing t o w a r d 
i t s ba se , so tha t in the p o s t e r i o r p a r t of the g a s t r i c a r e a , a d i s t i n c t s m o o t h 
t r i a n g u l a r s p a c e i s f o r m e d , d iv ided p o s t e r i o r l y by the m a r k e d c e r v i c a l 
g r o o v e . T h e l a t e r a l s u r f a c e s of the g a s t r i c a r e a and of the r o s t r u m a r e 
c o v e r e d with s m a l l p r o m i n e n c e s b e a r i n g h a i r t u f t s . T h e l a t e r o f r o n t a l s p i n e s 
a r e v e r y s h o r t , the l a t e r a l g a s t r i c c r e s t s b e a r i n g 13 o r 14 s p i n u l e s . T h e 
sp ine on the f r o n t a l edge above the b a s e of t h e a n t e n n a l s t a l k i s f a i r l y long 
and poin ted . The g r a n u l e s on the p o s t e r i o r edge of the c e r v i c a l g r o o v e a r e 
v e r y s l i gh t l y m a r k e d a t the l eve l of t he l inea t h a l a s s i n i c a a s we l l a s be low 
it. The e y e s t a l k s ex tend a l i t t l e f a r t h e r t han the m i d d l e of the r o s t r u m . The 
f i r s t jo in t of the a n t e n n u l a r s t a l k h a s a sp ine at the d i s t a l end of t h e i n f e r i o r 
edge, and i t s t h i r d jo in t b e a r s a t r i a n g u l a r m e m b r a n o u s s c a p h o c e r i t e ending 
in an a c u t e sp ine . The l a s t m a x i l l i p e d s a r e n a r r o w , p e d i f o r m and h a i r y . The 
f i r s t p e r e i o p o d s a r e equa l and m o d e r a t e l y long; t h e i n f e r i o r edge of the 
i s c h i u m b e a r s f r o m t h r e e to f ive s p i n e s ; the m e r u s i s long and f l a t , wi th a 
sp ine on the i n t e r n a l p a r t of the t r i a n g u l a r s u p e r i o r s u r f a c e on the d i s t a l 
end; the i n f e r i o r edge i s s p i n u l o s e and h a i r y . T h e c a r p u s b e a r s a sp ine at 
the d i s t a l end of the s u p e r i o r edge, which i s h idden by a t u f t of long h a i r s ; 
beyond th i s sp ine , the a n t e r i o r edge b e a r s two b a r e l y v i s i b l e s m a l l s p i n e s ; 
t h e r e i s a n o t h e r sp ine on the i n n e r d i s t a l ang le of t he i n f e r i o r s u r f a c e . 
T h e rounded s u p e r i o r edge of the p r o p o d u s b e a r s a longi tudina l , h a i r y , 
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i s o l a t e d t u f t s of h a i r s , d i r e c t e d ou tward , and f i n a l l y a s m a l l f u r r o w with 
v e r y s p a r s e t u f t s of h a i r s ; be tween the g r a n u l a t e d c r e s t and the s m o o t h one, 
the s u p e r i o r edge of the p r o p o d u s b e a r s a f a i r l y s t r o n g sp ine , d i r e c t e d o u t -
ward , which i s s i t u a t e d n e a r t he d i s t a l end. T h e e x t e r n a l s u r f a c e of the 
p r o p o d u s i s p r o t u b e r a n t and s m o o t h ; the p r o x i m a l half of the i n f e r i o r edge 
i s f o r m e d by a f l a t , t r i a n g u l a r s e c t o r , wi th s m a l l s p i n e s and long s e t u l a e 
on i t s l a t e r a l s i d e s ; the i m m o v a b l e d a c t y l u s i s pointed , wi th a p e r f e c t l y 
s m o o t h e x t e r n a l edge; on the p r o x i m a l two t h i r d s of the p r e h e n s i l e edge i s 
a s l igh t den t i cu la t ion and s o m e t i m e s f o u r f a i r l y v i s i b l e s p i n u l e s ; t he a n t e r i o r 
edge of t he p r o p o d u s b e a r s a s m a l l sp ine on i t s a n t e r o l a t e r a l c o r n e r , a t the 
b a s e of t he m o v a b l e d a c t y l u s . The m o v a b l e d a c t y l u s i s s l i g h t l y c u r v e d ; i t s 
s u p e r i o r s u r f a c e i s s m o o t h and f l a t ; s m a l l s m o o t h l a t e r a l c r e s t s m a y be 
o b s e r v e d only in i t s p r o x i m a l t h i r d . The e x t e r n a l and i n t e r n a l s u r f a c e s a r e 
c o v e r e d with t h i ck h a i r s ; the i n f e r o e x t e r n a l edge ( the p r e h e n s i l e one) b e a r s 
a v e r y s m a l l den t i c l e n e a r i t s b a s e , and beh ind it t h r e e round g r a n u l e s a r e 
found. The i n f e r i o r s u r f a c e of the p r o p o d u s i s smoo th , wi th the excep t ion 
of a s m o o t h long i tud ina l c r e s t n e a r the i n t e r n a l edge . Thus , be tween the 
c r e s t and the i n t e r n a l edge a h a i r y f u r r o w i s f o r m e d . The row of h a i r s a l s o 
e x t e n d s a long the e x t e r n a l s i de of t he i n f e r i o r s u r f a c e . T h e m o v a b l e d a c t y l u s 
i s i d e n t i c a l in both s e x e s . The m e r u s of the s e c o n d p e r e i o p o d s h a s a sp ine 
n e a r the d i s t a l end of the s u p e r i o r edge; t h e i n f e r i o r edge h a s one o r two 
s p i n e s n e a r t he p r o x i m a l end; the c a r p u s b e a r s one sp ine n e a r the d i s t a l 
end of both the s u p e r i o r and i n f e r i o r e d g e s . T h e m e r u s of the t h i r d p e r e i o -
pods b e a r s t h r e e s p i n e s on i t s i n f e r i o r edge: one n e a r the p r o x i m a l end, t h e 
s e c o n d in the m i d d l e , and the t h i r d — e x t r e m e l y s m a l l — a t the d i s t a l end; t he 
s u p e r i o r edge i s s m o o t h ; t he c a r p u s h a s a s m a l l sp ine a t t he i n f e r o d i s t a l 
end , and a tuf t of h a i r s on i t s s u p e r i o r edge . T h e t e l s o n i s a l m o s t s q u a r e ; 
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i t s l a t e r a l e d g e s d i v e r g e in t h e i r p r o x i m a l t h i rd , s u b s e q u e n t l y c o n v e r g i n g ; 
the p o s t e r i o r edge i s s t r a i g h t , wi th no i nc i s ion ; t he m e d i a n f u r r o w of t h e 
u p p e r s u r f a c e i s d i s t i n c t , 

C o l o r a t i o n : P a l e w h i t i s h o r g r e e n i s h , a b d o m e n o f t en t r a n s p a r e n t ( P e s t a ) ; 
g r e e n i s h - g r a y ( H e l l e r , Webb). C z e r n i a v s k y s t r e s s e s the a n i m a l ' s f a c u l t y 
f o r chang ing i t s c o l o r r a p i d l y . R i s s o d e s c r i b e s a d i r t y g r e e n i s h c o l o r and 
a r e d d i s h c a r a p a c e ; in add i t ion , he r e p o r t s a c a r m i n e - r e d h e t e r o c h r o m a t i c 
v a r i e t y , which h a s a p e a r l y - w h i t e a b d o m e n and i s found on the s h o r e a f t e r 
h e a v y s t o r m s . T h i s l a s t f a c t m a y be exp la ined by the a n i m a l ' s f a c u l t y f o r 
chang ing c o l o r , but could a l s o be a p o s t h u m o u s change of c o l o r ( R i s s o d o e s 
not m e n t i o n the condi t ion in which t h e s e a n i m a l s w e r e found). 

D i s t r i b u t i o n : B l a c k Sea, A d r i a t i c and M e d i t e r r a n e a n s e a s ; c o a s t of 
P o r t u g a l and s o u t h w e s t c o a s t of F r a n c e . T h e s t a g e of d e v e l o p m e n t d e s c r i b e d 
by G. O. S a r s f r o m Norway , and which he a s c r i b e d to U. l i t t o r a l i s , no 
doubt b e l o n g s to a n o t h e r s p e c i e s (U. s t e l l a t a ? ) , s i n c e U. l i t t o r a l i s i s not 
found n o r t h of the E n g l i s h Channe l . 

T h e s p e c i e s i nhab i t s t h e B lack Sea, a t d e p t h s to 3 m e t e r s , b u r i e d in 
m u d o r s a n d s o m e twen ty c e n t i m e t e r s deep, o r m o r e a t n ight ; the 
a n i m a l s l e a v e t h e i r h o l e s and s w i m a t a dep th of 1 to 3 m e t e r s , s o m e t i m e s 
r e a c h i n g the s u r f a c e . T h e i r a p p e a r a n c e a t t he s u r f a c e en m a s s e a f t e r 
s t o r m s i s exp la ined by the m e c h a n i c a l c o n c e n t r a t i o n of t h e a n i m a l s which had 
b e e n s w i m m i n g f r e e l y on the bo t tom, o r by t h e i r be ing w a s h e d out of t h e i r 
h o l e s by the w a v e s ; t he a n i m a l s t h u s caugh t u n a w a r e s a r e qui te h e l p l e s s l y 
t o s s e d by the waves ; t h i s a l s o e x p l a i n s the o c c u r r e n c e of C a l l i a n a s s a a t 
the s u r f a c e d u r i n g s t o r m y w e a t h e r , a s o b s e r v e d by V. C z e r n i a v s k y ( s e e 
below). 

1"2. Upogebia ( s . s t r . ) m a j o r (de Haan) ( F i g u r e s 16 and 17) 
Gebia major de Haan, 1850: 165, PI. 35, Figure 7; Miers", 1879:52; Ortmann, 1891:54, PI. 1, 

Figure 7; Balss, 1916:90; Yokoya, 1930:543, Figure 4 . - Upogebia major de Man, 1927: 47, PI. 6, 
Figure 18. 

T h e r o s t r u m i s t r i a n g u l a r wi th a r a t h e r b lunt r o u n d e d end. T h e l a t e r a l 
edge b e a r s f o u r s m a l l s p i n e s . The l a t e r a l e d g e s of t he b a s e of the r o s t r u m 
b e a r f ive sp inu l e s , p a r t l y ex tend ing onto the g a s t r i c a r e a ; t he u p p e r s u r f a c e 
of t h e r o s t r u m i s t h i c k l y c o v e r e d wi th h a i r s , wi th t h e excep t ion of the 
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D i m e n s i o n s 
T o t a l l eng th 
Leng th of m e r u s of f i r s t p e r e i o p o d . . 
Leng th of c a r p u s of f i r s t p e r e i o p o d . . 
Leng th of p r o p o d u s of f i r s t p e r e i o p o d . 
L e n g t h of m o v a b l e d a c t y l u s 
L e n g t h of t e l s o n 
Width of t e l s o n 

34. 0 m m 
6. 0 m m 
3. 0 m m 
5, 5 m m 
4. 5 m m 
3. 5 m m 
4. 5 m m 
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m e d i a n f u r r o w ; the a n t e r i o r two f i f t h s of the f l a t g a s t r i c a r e a a r e a l s o h a i r y ; 
the p o s t e r i o r f i f t h and t h e n a r r o w long i tud ina l m e d i a n p a r t a r e s m o o t h . T h e 
l a t e r o f r o n t a l s p i n e s a r e s h o r t and f o r m a t r a n s i t i o n t o w a r d the l a t e r a l g a s t r i c 
c o m b s , which a r e s e p a r a t e d f r o m the s u r f a c e of the b a s e of t he r o s t r u m and 
f r o m the g a s t r i c a r e a by deep, s m o o t h f u r r o w s , and a r e m a d e up of 12 to 
14 s m a l l s p i n e s , h idden by h a i r s . The p o s t e r i o r edge of the c e r v i c a l g r o o v e 
h a s t h r e e g r a n u l e s above the l inea t h a l a s s i n i c a and t h r e e below i t ; t h e s e a r e 
fo l lowed by a row of s m a l l g r a n u l e s . T h e l a t e r a l p a r t s of the g a s t r i c a r e a 
a r e a l s o c o v e r e d with s m a l l g r a n u l e s . T h e sp ine on the f r o n t a l edge above 
the a n t e n n a l s t a l k i s m a r k e d . T h e e y e s t a l k s r e a c h a l m o s t t h e m i d d l e of the 
r o s t r u m . The f i r s t jo in t of t he a n t e n n u l a r s t a l k i s s m o o t h ; t he t h i r d jo in t 
i s m o r e than f o u r t i m e s a s long a s the s e c o n d . The a n t e n n a l s t a l k h a s a 
s m a l l f o l i a c e o u s , t r a n s v e r s e l y ova l s c a p h o c e r i t e on i t s s e c o n d jo in t . T h e 
m a x i l l i p e d s a r e n a r r o w and p e d i f o r m , wi th t h i c k h a i r on the i n f e r i o r e d g e s 
of t h e i r j o i n t s . The f i r s t p e r e i o p o d s a r e equa l and f a i r l y s t r o n g . T h e i n f e r i o r 
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f l a t , and s o m e w h a t widened d i s t a l ly ; t he s u p e r i o r edge i s t r a n s f o r m e d - in 
f r o n t of the d i s t a l e n d - in to a n inc l ined , f l a t t r i a n g u l a r a r e a ; t h e i n t e r i o r 
p a r t of t h i s a r e a b e a r s a sp ine n e a r the d i s t a l end; t he l a t e r a l s u r f a c e s of 
t h e m e r u s a r e s m o o t h ; the i n f e r i o r edge w idens s l i g h t l y d i s t a l l y , and b e a r s 
s ix poin ted d e n t i c l e s , which a l s o ex tend onto the i n t e r n a l edge of t he widening, 
whi le the e x t e r n a l edge b e a r s a row of s m a l l r o u n d g r r n u l e s ; t h e i n t e r n a l 
edge b e a r s a row of long, s o f t h a i r s ; above t h e s e , on the i n t e r n a l s u r f a c e 
of the m e r u s , a n o t h e r row of h a i r s i s found. T h e c a r p u s i s s h o r t ; t he 
s u p e r o i n t e r n a l edge b e a r s s i x o r s e v e n s m a l l s p i n e s ; t h e d i s t a l s u p e r o i n t e r n a l 
ang le b e a r s a s t r o n g sp ine ; the s u p e r o a n t e r i o r edge b e a r s f o u r to s i x 
d e n t i c l e s , which b e c o m e s m a l l e r in an o u t w a r d d i r e c t i o n ; on t h e i n t e r n a l 
s u r f a c e of the a n t e r i o r edge a s t r o n g s p i n e i s found, s i m i l a r to t ha t on the 
a n t e r o i n t e r n a l ang le ; t he s u p e r o e x t e r n a l s u r f a c e i s s m o o t h , and c o v e r e d 
with d i s t a l l y d i v e r g i n g f u r r o w s ; t he s u p e r i o r f u r r o w i s c o v e r e d wi th t h i ck 
h a i r s . T h e i n f e r i o r t r i a n g u l a r s u r f a c e i s s m o o t h , the e x t e r n a l edge b e a r i n g 
13 to 15 s p i n i f o r m g r a n u l e s , which d e c r e a s e p r o x i m a l l y . T h e i n t e r n a l d i s t a l 
ang le b e a r s a s t r o n g sp ine , wi th a s m a l l e r sp ine b e n e a t h i t . T h e p r o p o d u s 
i s e longa ted and oval , wi th s l i g h t l y convex l a t e r a l s i d e s ; the s u p e r i o r and 
the i n f e r i o r e d g e s a r e b r o a d l y r o u n d e d . T h e s u p e r i o r edge b e a r s a l ong i tud i -
n a l row of s p i n i f o r m g r a n u l e s and a d e n t i c u l a t e d c r e s t , wh ich c o m m e n c e s 
on t h e i n t e r n a l p a r t . In add i t ion , both e d g e s b e a r long h a i r s , t h e i n t e r v a l s 
be tween t h e m be ing s m o o t h . P a r a l l e l to t he d e n t i c u l a t e d c r e s t and s o m e w h a t 
beh ind it, a s m o o t h c r e s t i s found on the e x t e r n a l s u r f a c e . N e a r e r t o the 

56 i n f e r i o r edge of the p r o p o d u s i s a long i tud ina l f u r r o w c o v e r e d with h a i r s ; 
the i n f e r i o r edge of t he p r o p o d u s h a s a d i a g o n a l row of s p i n e s , t h e l a r g e s t 
be ing the p r o x i m a l o n e s ; t h e d i s t a l two t h i r d s b e a r s m a l l g r a n u l e s , and on 
t h e s e , t u f t s of long s o f t h a i r a r e found. T h e d e n t i f o r m o u t g r o w t h of the 
i n f e r o i n t e r n a l ang le ( the i m m o v a b l e d a c t y l u s ) h a s f o u r o r f ive b lunt s p i n e s 
behind i t s b a s e , s i t u a t e d on a kind of c r e s t , which i s an e x t e n s i o n of the 
s m o o t h e x t e r n a l edge of the d a c t y l u s ; t he s m o o t h , c o n c a v e p r e h e n s i l e edge 
b e a r s a s m a l l sp ine n e a r t h e b a s e ; t he a n t e r o e x t e r n a l edge of t he p r o p o d u s 
b e a r s a s m a l l sp ine , l o c a t e d n e a r e r to the b a s e of t he m o v a b l e d a c t y l u s . 
The a r m a t u r e i s d i f f e r e n t in the two s e x e s . In t h e m a l e , the s u p e r i o r s u r -
f a c e b e a r s n ine o r t en f l a t , ob l ique n a i l - l i k e p r o m i n e n c e s ; t he i n t e r n a l 
edge h a s the f o r m of a s m a l l d e n t i c u l a t e d c r e s t ; b e t w e e n t h i s c r e s t and the 
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row of f l a t p r o m i n e n c e s d e s c r i b e d 
above , a n o t h e r l ong i tud ina l row of 
v e r y s m a l l g r a n u l e s i s found, t he 
p r o x i m a l o n e s be ing l a r g e r t han t h e 
o t h e r s . T h e s e g r a n u l e s a r e c o v e r e d 
wi th long h a i r s , which c o v e r t h e 
d i s t a n c e be tween the a b o v e - m e n t i o n e d 
c r e s t and t h e row of g r a n u l e s ; t h e 
s u p e r o e x t e r n a l edge h a s a s m o o t h 
c r e s t , b e a r i n g h a i r s on i t s i n f e r i o r 
p a r t , and hav ing on ly a t i t s p r o x i m a l 
end t h r e e o r f o u r g r a n u l e s ; t he 
i n f e r o e x t e r n a l edge i s s m o o t h , and 
in the m i d d l e i s a s m a l l round 
t u b e r c l e ; a row of h a i r s i s found on 
the e x t e r n a l s u r f a c e above t h i s edge . 
T h e i n f e r i o r f l a t s u r f a c e of t he 
d a c t y l u s b e a r s f i ve ob l ique c r e s t s , 
t he m e d i a n one be ing the longes t , 
and the two d i s t a l o n e s o f t en a p p e a r i n g 
m e r e l y a s g r a n u l e s ( c h i e f l y in s m a l l 
s p e c i m e n s ) . T h e r e a r e two r o w s of 
h a i r s on both s i d e s . In t h e f e m a l e , 
t h e s u p e r i o r s u r f a c e of t h e m o v a b l e 
d a c t y l u s h a s a d e e p s m o o t h l o n g i t u d i -
n a l f u r r o w wi th a m i n u t e g r a n u l a t i o n 
on i t s r a i s e d b o r d e r s . In young 
f e m a l e s t h i s f u r r o w i s m i s s i n g . T h e 
l a t e r a l s i d e s a r e h igh ly p u b s e c e n t ; 
the i n f e r o e x t e r n a l edge i s m o r e 
r a i s e d f o r a p p r o x i m a t e l y one t h i r d 
of i t s p r o x i m a l end than in the r e s t ; 
t h e i n f e r i o r s u r f a c e b e a r s a l ong i tud i -
n a l m e d i a n row of s h o r t ob l ique ly 
t r a n s v e r s e c r e s t s : a t t h e b a s e of t he 
d a c t y l u s , t h i s row d e v i a t e s t o w a r d 
the i n t e r n a l a n g l e . T h e s u p e r i o r 
edge of t he m e r u s i s s m o o t h , wi th 
one sp ine n e a r t he d i s t a l edge ; t h e 
i n f e r i o r edge i s p u b e s c e n t , wi th a 
s t r o n g sp ine a t i t s p r o x i m a l end and 
two s m a l l e r s p i n e s in f r o n t of it . 
The c a r p u s n a s one sp ine a t the 
d i s t a l end of t h e s u p e r i o r edge, and 
a m a t c h i n g one a t t he i n f e r i o r edge . 

The p r o p o d u s h a s a b r o a d ova l f o r m , and i s h igh ly p u b e s c e n t ; t h e d a c t y l u s 
i s p a r t i c u l a r l y p u b e s c e n t on i t s s u p e r i o r edge . T h e m e r u s of the t h i r d 
p e r e i o p o d s h a s a s m o o t h s u p e r i o r edge and a s p i n u l o s e i n f e r i o r one . T h e 
f i f t h p e r e i o p o d s a r e s u b c h e l a t e , the i n f e r i o r and the d i s t a l p a r t s of the 
p r o p o d u s be ing v e r y p u b e s c e n t . The exopod i t e s of the s e c o n d to f i f t h p l e o -
pods a r e pointed , b r o a d , and l o n g e r than the rounded endopod i t e s . T h e 

Figure 16. Upogebia major (de Haan) 
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l a t e r a l e d g e s of the s i x th a b d o m i n a l s e g m e n t have a f l a t , t r u n c a t e lobe . T h e 
p o s t e r o l a t e r a l c o r n e r s of the t e l s o n a r e rounded ; the c r e s t s on the t e l s o n a r e 
s l i gh t l y p r o m i n e n t and h a r d l y v i s i b l e ; t he p o s t e r i o r e d g e s of t he u r o p o d s b e a r 
s m a l l s p i n u l e s on the s u p e r i o r s i de . 

Figure 17. Movable dactylus of the chela in Upogebia major (de Haan) 
a — dorsal view (f; b - ventral view cC; c - dorsal view o; d - ventral view 

D i m e n s i o n s 
T o t a l l eng th 90 m m 
L e n g t h of m e r u s of f i r s t p e r e i o p o d 1 3 . 0 m m 
Leng th of c a r p u s of f i r s t p e r e i o p o d 8. 0 m m 
Leng th of p r o p o d u s of f i r s t p e r e i o p o d . . . . 1 3 . 0 m m 
Leng th of m o v a b l e d a c t y l u s of f i r s t p e r e i o p o d . 10. 0 m m 
Leng th of t e l s o n 10. 0 m m 
Width of t e l s o n 1 3 . 5 m m 

D i s t r i b u t i o n . Sou the rn J a p a n . In the Soviet s e a s it i s e n c o u n t e r e d 
in the Vlad ivos tok r e g i o n (Golden Horn H a r b o r and P a t r o c l e s Bay) and in 
Olga Bay. 

3. Upogebia ( s . s t r . ) yokoyai n o m . nov. ( F i g u r e 18) 
Gebia affinis Yokoya, 1930:544, Figure 5 (nom. praeoccup.) * 

[ O r i g i n a l d e s c r i p t i o n of Yokoya, 1930] 
"Of the s p e c i m e n s f r o m A s a d o k o r o , one i s 42. 8 m m and a n o t h e r 33.5 

m m long f r o m the t i p of the r o s t r u m to the end of the t e l s o n . I w a s a b l e to 
e x a m i n e one f e m a l e s p e c i m e n of t h i s s p e c i e s , which i s 45 .8 m m long, c o l -
l ec t ed by M r . H i r o a k i Aikawa f r o m the c o a s t of Haneda n e a r Tokyo. 

"The s p e c i e s v e r y c l o s e l y r e s e m b l e s G. i s s a e f f i B a l s s f r o m Vlad ivos tok 
and Gebia m a j o r de Haan, but it i s d i s t i n c t l y d i f f e r e n t f r o m t h e s e . 

"The f r o n t a l m a r g i n of t he c a r a p a c e i s s i m i l a r t o tha t of G. m a j o r , c o n -
s i s t i n g of t h r e e a n t e r i o r l y d i r e c t e d p r o c e s s e s , t h e m e d i a l one b e i n g l a r g e r 
and l o n g e r t han tha t on e a c h s i d e . In the p r e s e n t s p e c i e s , not only i s the 
m e d i a l p r o c e s s s o m e w h a t n a r r o w e r and m o r e a c u t e l y pointed, but the l a t e -
r a l p r o c e s s e s a r e m o r e a p a r t f r o m the m e d i a l in the d o r s a l a s p e c t t han 
t h o s e of G. m a j o r . Viewing it f r o m the l a t e r a l s ide , the m e d i a l p r o c e s s 

* Gebia affinis Say, Journ. Nat. Acad. Scien. Philad. I, 1818:241. 
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58 shows in p r o f i l e a l ine con t inuous with the u p p e r m a r g i n of t he c a r a p a c e , 
and the l o w e r m a r g i n ob l ique ly a s c e n d s t o a c u m i n a t e t o the t ip , whi le in 
G. m a j o r the l ine of t he u p p e r m a r g i n i s con t inuous wi th tha t of the c a r a -
p a c e at f i r s t , but d e s c e n d s a b r u p t l y d o w n w a r d s at t he t i p and the l o w e r 
m a r g i n shows a n e a r l y h o r i z o n t a l l ine in the s m a l l e r s p e c i m e n s . In the 
f u l l - g r o w n s p e c i m e n s , the l o w e r m a r g i n i s s l i gh t l y a s c e n d e d to the e x t r e m -
ity, w h e r e , h o w e v e r , it i s not so a c u t e l y po in ted a s t ha t of t he p r e s e n t 

" T h e p e r e i o p o d i s a l i ke in 
bo th s e x e s and s i m i l a r in 
s h a p e to tha t of G. i s s a e f f i . 
T h e m e r o s [ m e r u s ] i s s t o u t -
e r t h a n t ha t of G. m a j o r in 
t h e s p e c i m e n s of s i m i l a r 
s i z e , about two and a t h i r d 
t i m e s a s wide a s long, * and 
i t s o u t e r s u r f a c e i s s m o o t h 
a n d devoid of h a i r s , whi le 
t h e t e e t h on t h e l o w e r m a r -
gin a r e s h a r p l y po in ted . T h e 
c a r p o s [ c a r p u s ] i s a r m e d 
wi th a s e r i e s of s m a l l a c u t e -
ly po in ted t e e t h n e a r the u p -
p e r m a r g i n ; t h i s s e r i e s of 
t e e t h i s m o r e p r o m i n e n t t h a n 
t h a t found in G. i s s a e f f i and 
t h e t e r m i n a l too th is, m u c h 
s t r o n g e r t h a n a n y of the r e s t . 
T h e c a r p o s i s a r m e d wi th 
two s t r o n g t e e t h on t h e d i s -
t a l m a r g i n , one on the l o w e r 
m a r g i n and s t r o n g e r t h a n 
t h e o t h e r which i s on the u p -
p e r m a r g i n . T h e p a l m of 
the che l a i s about t w i c e a s 
wide a s long and i t s s u r f a c e 

i s n e a r l y s m o o t h and s u p e r i o r l y p r o v i d e d wi th t h r e e o b t u s e long i tud ina l 
c a r i n a e which a r e f r i n g e d wi th s e r i e s of long h a i r s . In t h e s e c a r i n a e the 
m e d i a l one i s t he m o s t p r o m i n e n t and i s g u a r d e d wi th a s t r o n g too th on 
e a c h of t he p r o x i m a l and the d i s t a l e n d s of the c a r i n a . B e t w e e n t h i s and 
the o u t e r c a r i n a , it i s long i tud ina l ly f u r r o w e d . The p a l m a i s a l s o p r o v i d -
ed wi th two r o w s of h a i r bund le s on t h e o u t e r s u r f a c e ; and t h e s e two r o w s 
m e e t beh ind the h inge of the f i n g e r , w h e r e h a i r s a r e s c a t t e r e d in n u m e r -
ous bund le s . The l o w e r m a r g i n i s s l i g h t l y c a r i n a t e d and f u r n i s h e d wi th 
long h a i r s . The a n t e r i o r p r o l o n g a t i o n of the p r o p o d u s o r t he po l l ex i s 
a r m e d wi th a s t r o n g t r i a n g u l a r too th at the b a s e of the i n n e r m a r g i n . T h e 
d a c t y l o s [ d a c t y l u s ] , o r the m o v a b l e f i n g e r , i s p r o v i d e d wi th t h r e e r o w s 
of t u b e r c l e s , one on e a c h of t he u p p e r and l o w e r m a r g i n s , and a n o t h e r on 
the o u t e r s u r f a c e . In the l a t t e r t he t u b e r c l e s a r e p r o m i n e n t , whi le in the 

* An evident lapse of the author: the length ought to exceed the width. V . M . 

Figure 18. Upogebia yokoyai nom. nov. 
a - general view of the animal from the right side; b -
carapace, dorsal view; c — anterior half of carapace, 
lateral view; d - terminal half of first pereiopod, outer 
view (From Yokoya, 1930). 
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f o r m e r , excep t the p r o x i m a l one o r two, t hey a r e m o s t l y m u c h l e s s p r o m i -
nent . B e s i d e t h e s e , on the u p p e r m a r g i n and on e a c h s i d e of t he l o w e r m a r -
gin, h a i r s a r e s tudded in a s e r i e s , and a n o t h e r s e r i e s of h a i r s i s j u s t b e -
low the s a i d t u b e r c u l a r s e r i e s on the o u t e r s u r f a c e . T h e h a i r s on the u p p e r 
m a r g i n a r e p r o m i n e n t and a r e l onges t a t the b a s e , d i m i n i s h i n g t e r m i n a l l y 
in length. In o t h e r r e s p e c t s the s p e c i e s c o i n c i d e s wi th G. m a j o r " (Yokoya) . 

D i s t r i b u t i o n . J a p a n : 6 J u l y 1926, A s a d o k o r o , 2 $ ; 15 Augus t 1926, 
Nonai 1 9 juv. 
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t 4 . Upogebia ( s . s t r . ) i s s a e f f i ( B a l s s ) ( F i g u r e s 19, 20). 
Gebia (Upogebia) issaeffi Balss, 1913:239; 1914:18, Figures 89, 49; Upogebia issaeffi de Man, 1927:27. 

T h i s s p e c i e s r e s e m b l e s U. m a j o r , but 
d i f f e r s f r o m it by obv ious c h a r a c t e r s , 
c h i e f l y c o n c e r n i n g the f i r s t p e r e i o p o d s ; 
t h e r e f o r e , in t he fo l lowing we s h a l l d e a l 
only wi th the d e s c r i p t i o n of t h e s e l egs . 
T h e f i r s t p e r e i o p o d s a r e r e l a t i v e l y s h o r t e r 
t han t h o s e of U. m a j o r . In the m a l e , t he 
p r o p o d u s b e a r s a p r i n c i p a l , h a i r y c r e s t , 
which h a s —only a t i t s d i s t a l end— a row 
of s e v e n s p i n e s , g r a d u a l l y i n c r e a s i n g in 
length ; on t h e i n t e r n a l s u r f a c e i s a p a r a l l e l 
row of v e r y s m a l l po in ted g r a n u l e s , which 
a r e a l s o c o v e r e d with h a i r s . T h e s e c o n d 
c r e s t , which i s b a r e l y ou t l ined on the 
e x t e r n a l s u r f a c e , i s smoo th , wi th s p a r s e 
h a i r s . A h a i r y f u r r o w i s found on the e x -
t e r n a l s u r f a c e , n e a r the i n f e r i o r edge; 
a t t h e b a s e of t he i n f e r i o r edge of t h e 
p r o p o d u s a r e t h r e e s p i n e s ; f r o m h e r e e x -
t ends , in an a n t e r i o r d i r e c t i o n , a row of 
t h i c k h a i r which d i v e r g e s o u t w a r d b e f o r e 
r e a c h i n g the i m m o v a b l e d a c t y l u s , and then 
m e r g e s wi th t h e h a i r y f u r r o w d e s c r i b e d 
above ; a t the point of the d i v e r g e n c e , t he 
h a i r s h ide a g r o u p of s h o r t s p i n e s ; the 
a n t e r o e x t e r n a l edge h a s a s p i n e be tween 
the b a s e of t he m o v a b l e d a c t y l u s and t ha t 
of the i m m o v a b l e one . T h e i m m o v a b l e 

d a c t y l u s h a s a s t r o n g d e n t i c l e in the m i d d l e of t he p r e h e n s i l e edge, whi le 
the b a s e of the e x t e r n a l edge i s qu i te s m o o t h . In t h e f e m a l e , t he s u p e r i o r 
edge of the p r o p o d u s b e a r s a d e n t i c u l a t e d h a i r y c r e s t , not a s m o o t h one; 
in o t h e r r e s p e c t s the p r o p o d u s i s a b s o l u t e l y i d e n t i c a l wi th tha t of the m a l e . 
The m o v a b l e d a c t y l u s h a s a s t r u c t u r e d i f f e r i n g in the two s e x e s ( B a l s s and 
de Man s tud ied only the m a l e s of t h i s s p e c i e s , and t h e r e f o r e did not o b s e r v e 
t h e s e d i f f e r e n c e s ) . In the m a l e , t h e s u p e r i o r s u r f a c e of t he m o v a b l e d a c t y l u s 

Figure 19. Upogebia 
issaeffi (Balss). Chela 
of left first pereiopod, 
inner view 
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b e a r s a s m o o t h long i tud ina l f u r r o w with r a i s e d b o r d e r s ; t he e x t e r n a l 
b o r d e r of t h i s f u r r o w b e a r s s m a l l g r a n u l e s ; a v e r y l a r g e round g r a n u l e i s 
found at the p r o x i m a l end; t h e i n t e r n a l b o r d e r of t h i s f u r r o w b e a r s a row of 
s m a l l t r a n s v e r s e p r o t u b e r a n c e s (about 100, a c c o r d i n g to de Man); the i n -
f e r o i n t e r n a l edge b e a r s f a i r l y l a r g e round g r a n u l e s ; b e t w e e n t h i s edge and 
the row of t r a n s v e r s e p r o t u b e r a n c e s , the s u r f a c e b e a r s a s m o o t h c r e s t 
d e n s e l y c o v e r e d with h a i r s , and one o r two g r a n u l e s a t the p r o x i m a l end; 
the i n f e r o e x t e r n a l edge b e a r s two blunt d e n t i c l e s , o r m o r e o f t en one low, 
b road , t r u n c a t e den t i c l e , wi th swol len , r o u n d e d l a t e r a l c o r n e r s . The o u t e r 
i n f e r i o r s u r f a c e b e a r s a row of l a r g e round g r a n u l e s , r e a c h i n g n e i t h e r t he 
p r o x i m a l n o r t h e d i s t a l end of the dac ty lu s , and b e a r i n g a row of h a i r s on 
bo th s i d e s ; t he s u p e r i o r row e x t e n d s to both ends of t h e dac ty lu s , whi le the 
i n f e r i o r one i s the s a m e length a s the row of g r a n u l e s . 

The i n f e r i o r s u r f a c e of the d a c t y l u s b e a r s f r o m n ine to t h i r t e e n ob l ique 
t r a n s v e r s e c r e s t s , c l o s e r to the i n t e r n a l edge ; on the e x t e r n a l and t h e i n -
t e r n a l e d g e s of t he s u r f a c e , s t r a i g h t r o w s of h a i r s a r e found. When the 
d a c t y l u s i s bent , the m i d d l e of the b r o a d t r u n c a t e d e n t i c l e on the i n f e r o i n t e r -
na l edge i s l oca t ed in f r o n t of t h e den t i c l e on t h e p r e h e n s i l e edge of t h e i m -
m o v a b l e dac ty lu s . The s u p e r i o r s u r f a c e of the m o v a b l e d a c t y l u s in t h e f e m a l e 
r e s e m b l e s tha t of U. m a j o r — t h e r e i s a s m o o t h long i tud ina l f u r r o w , i t s 
r a i s e d b o r d e r s c o v e r e d with l a r g e g r a n u l e s ; in o t h e r r e s p e c t s , the d a c t y l u s 
r e s e m b l e s tha t of the m a l e , excep t t ha t the t r a n s v e r s e c r e s t s on the i n -
f e r i o r s u r f a c e a r e s h o r t e r , t h i ck and swol len , and t h e r e f o r e look r a t h e r 
l ike l a r g e , round g r a n u l e s . T h e s u b s e q u e n t p a i r s of p e r e i o p o d s and the 
a b d o m e n a r e a s in U. m a j o r . 

a 

Figure 20. Movable dactylus of chela of Upogebia issaeffi (Balss) 
a — dorsal v iew, b—ventral view, <5; c — dorsal view, O ;d — ventral view, 

D i m e n s i o n s 
T o t a l l eng th 
Leng th of m e r u s of f i r s t p e r e i o p o d . . . 
L e n g t h of c a r p u s of f i r s t p e r e i o p o d . . . 
Leng th of p r o p o d u s of f i r s t p e r e i o p o d . . 
L e n g t h of m o v a b l e d a c t y l u s of f i r s t 

62. 0 m m 
10. 0 m m 

5. 5 m m 
1 1 . 0 m m 

p e r e i o p o d . 
L e n g t h of t e l s o n 
Width of t e l s o n 

8. 5 m m 
7. 0 m m 
9. 0 m m 
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61 D i s t r i b u t i o n . T h i s s p e c i e s s e e m s to have a l i m i t e d r a n g e , s i n c e 
a l l known s p e c i m e n s w e r e c o l l e c t e d in the V lad ivos tok r e g i o n . 

S u b f a m i l y CALLIANASSINAE 
Callianassinae Borradaile, 1903:544. 

The r o s t r u m i s s h o r t , s o m e t i m e s a l m o s t e n t i r e l y m i s s i n g . T h e f i r s t 
p e r e i o p o d s a r e c h e l a t e and unequa l ; the c a r p u s and {he p r o p o d u s of t h e 
s t r o n g e r leg a r e u s u a l l y f a i r l y b r o a d . T h e s e c o n d p e r e i o p o d s a r e equa l and 
che l a t e . The p r o p o d u s of t he t h i r d p a i r of p e r e i o p d s i s b r o a d . M a s t i g o -
b r a n c h i a e a r e p r e s e n t o r m i s s i n g on the l a s t p e r e i o p o d s , but a r e a l w a y s 
p r e s e n t on the f i r s t m a x i l l i p e d s . T h e s e c o n d p a i r of p l eopods a r e e i t h e r 
s i m i l a r o r d i s s i m i l a r to t h e t h i r d to f i f t h p leopods , the endopod i t e s of 
which b e a r an append ix i n t e r n a . 

Key to the G e n e r a 
1 (2). Second p leopods un l ike s u b s e q u e n t t h r e e p a i r s 

2. C a l l i a n a s s a L e a c h . 
2 (1). Second p leopods s i m i l a r to s u b s e q u e n t t h r e e p a i r s 

. 3. C t e n o c h e l e s Ki sh inouye . 

2. Genus CALLIANASSA L e a c h 
Callianassa Leach, 1814:386; Milne-Edwards, 1837: 307; Bell, 1853: 217; Heller, 1863: 201; Bate, 

1888: 28; Holmes, 1900: 159; Borradaile, 1903:544; Balss, 1914:91; Schmitt, 1921:116. 

T y p e s p e c i e s : C a l l i a n a s s a s u b t e r r a n e a (Montagu) . 
The c a r a p a c e i s s h o r t c o m p a r e d to t h e g e n e r a l l eng th of the body. T h e 

whole i n t e g u m e n t i s m o r e o r l e s s s o f t , excep t f o r tha t of t he f i r s t p e r e i o p o d s , 
which i s v e r y h a r d . The r o s t r u m i s s h o r t , t r i a n g u l a r and r u d i m e n t a r y , o r 
a b s e n t a l t o g e t h e r . The e y e s t a l k s a r e f l a t and t r i a n g u l a r ; the c o r n e a s a r e 
s i t u a t e d on the d o r s a l s u r f a c e ; t hey a r e s m a l l and s o m e t i m e s a b s e n t ; in 
a few c a s e s , t he e y e s t a l k s a r e r ounded and the c o r n e a s a r e t e r m i n a l ( s u b -
genus S c a l a s s i s Ba te ) . The t h i r d m a x i l l i p e d s a r e n a r r o w and p e d i f o r m , 
o r b r o a d and s q u a m i f o r m ; t h e r e i s no exognath . The f i r s t p e r e i o p o d s a r e 
c h e l a t e and unequa l ; t h e l a r g e r che l iped , which m a y be e i t h e r t he r i g h t 
o r the l e f t one, i s m u c h s t r o n g e r than the o t h e r . T h e c a r p u s and the p r o p o d u s 
a r e b r o a d in c o m p a r i s o n with the o t h e r j o i n t s ; t he m e r u s h a s a d e n t i f o r m 
lobe at the p r o x i m a l end of the e x t e r n a l edge ; t h e c a r p u s i s a r t i c u l a t e d wi th 
the m e r u s by m e a n s of a n a r r o w s u t u r e . T h e s e c o n d p e r e i o p o d s a r e c h e l a t e 
and equal ; t he che la i s f la t , t r i a n g u l a r o r h e a r t - s h a p e d . T h e t h i r d and 
f o u r t h p a i r s of p e r e i o p o d s a r e s i m p l e ; the p r o p o d u s of the t h i r d p a i r i s b r o a d 
and t r a n s v e r s e l y oval , i t s p o s t e r i o r edge e i t h e r e x c e e d i n g the p o s t e r i o r 
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edge of the c a r p u s ( loba te p r o p o d u s ) o r l e v e l wi th it . The f i f t h p e r e i o p o d s 
a r e s u b c h e l a t e . T h e b r a n c h i a e a r e i n t e r m e d i a t e be tween p h y l l o b r a n c h i a e 
and t r i c h o b r a n c h i a e — t h e y a r e c o m p o s e d of two r o w s of long, th in f i l a m e n t s , 
which c l o s e l y a d j o i n one a n o t h e r so tha t t h e y s e e m to f o r m a l e a f l e t . As to 
t h e i r pos i t ion , t h e y a r e a r t h r o b r a n c h i a e . T h e r e a r e two a r t h r o b r a n c h i a e on 
e a c h s i d e of the t h i r d m a x i l l i p e d s and of t he f i r s t f o u r p a i r s of p e r e i o p o d s . 
T h e r e i s a l a r g e m a s t i g o b r a n c h i a on the f i r s t m a x i l l i p e d s , whi le on the 
s e c o n d m a x i l l i p e d s a s m a l l bu lb l ike one i s found. T h e a b d o m e n i s long; the 
f i r s t two p a i r s of p l eopods d i f f e r in s t r u c t u r e f r o m the o t h e r p a i r s ; t he f i r s t 
p l eopods of the m a l e a r e s m a l l ; t he exopod i t e and the endopod i t e of the s e c o n d 
p l eopods a r e n a r r o w and f i l a m e n t o u s , in t he m a l e a s we l l a s in t h e f e m a l e ; 
the b r a n c h e s of the t h i r d t o f i f t h p l eopods a r e f o l i a c e o u s in both s e x e s and 
have no g i l l - l i k e f i l a m e n t s ; t h e i r endopod i t e s b e a r an append ix i n t e r n a . T h e 
u r o p o d s a r e a s long a s the t e l son , o r l o n g e r . 

Owing to the g r e a t d u r a b i l i t y of t he f i r s t p e r e i o p o d s , a f a i r l y l a r g e n u m b e r 
of f o s s i l f o r m s a r e known in the J u r a s s i c and p r e - T r i a s s i c s e d i m e n t s ; thus , 
f o r i n s t a n c e , Call , m a x i m a A. M i l n e - E d w a r d s w a s found in a l l u v i a l s e d i m e n t s 
d u r i n g t h e d igg ing of a c a n a l in Siam, Ca l l , c r a s s a A. Mi lne E d w a r d s was 
found in the M i o c e n i c s a n d s of St. P a u l n e a r Dax, and f i n a l l y a n u m b e r of 
s p e c i e s w e r e e n c o u n t e r e d in the P a r m e s l i m e s t o n e s in t h e v i c i n i t y of 
G i s o r s , in t he s a n d s of B l a n c h a m p s , and in t h e C r e t a c e o u s s e d i m e n t s of 
B o h e m i a and m a n y o t h e r p l a c e s . 

T h e genus C a l l i a n a s s a i s d iv ided into f ive s u b g e n e r a of which t h r e e a r e 
r e p r e s e n t e d in the Soviet f auna , whi le t h e s u b g e n e r a C a l l i a c t i t e s B o r r a d a i l e 
and S c a l a s s i s B a t e a r e m i s s i n g . The fo l lowing a r e c o n s i d e r e d a s c r i t e r i a 
f o r d iv i s ion into s u b g e n e r a : t he c h a r a c t e r s of t h e t h i r d m a x i l l i p e d s , and t h e 
f o r m of the p r o p o d u s of the t h i r d p e r e i o p o d s , of t he c a u d a l f an and of t he 
e y e s t a l k s . The s u b g e n e r a r e p r e s e n t e d in the Soviet f auna a r e r e c o g n i z a b l e 
by the f o r m of the t h i r d m a x i l l i p e d s and the c a u d a l f an . 

Key to the S u b g e n e r a 
1 (4). T e l s o n s a m e leng th a s u r o p o d s . 
2 ( 3 ) . T h i r d m a x i l l i p e d s n a r r o w and p e d i f o r m . . . 1. C h e r a m u s B a t e . 
3 (2). T h i r d m a x i l l i p e d s b r o a d and f o l i a c e o u s . . . . 2. T r y p a e a D a n a . 
4 ( 1 ) . T e l s o n s h o r t e r than u r o p o d s 3. C a l l i c h i r u s S t i m p s o n . 

Key to the S p e c i e s * 
1 (10). T e l s o n s a m e leng th a s u r o p o d s . 
2 (3). T h i r d m a x i l l i p e d s n a r r o w and p e d i f o r m . . C. s u b t e r r a n e a (Montagu) . 
3 (2). T h i r d m a x i l l i p e d s b r o a d and f o l i a c e o u s . 

* Subgenera are not indicated in the key. 
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F r o n t a l edge of c a r a p a c e without r o s t r u m ; p r e h e n s i l e edge of 
m o v a b l e d a c t y l u s of s t r o n g e r che l i ped wi th b road , t r u n c a t e d e n -
t i c l e a t b a s e , and a n o t h e r f a i r l y s t r o n g d e n t i c l e n e a r t ip . P o s t -
e r i o r edge of t e l s o n with p a i r of s p i n u l e s n e a r both l a t e r a l a n g l e s . . 

i" 2. C . h a r m a n d i B o u v i e r . 
R o s t r u m p r e s e n t , though s o m e t i m e s v e r y s m a l l . P o s t e r i o r edge 
of t e l s o n without s p i n u l e s n e a r l a t e r a l a n g l e s . 
C a r p u s of l a r g e r che l iped 1. 5 t i m e s a s long a s b r o a d , and 
l o n g e r than the m e r u s . P r e h e n s i l e edge of m o v a b l e d a c t y l u s of 
l a r g e r che l iped b e a r s d e n t i c l e s s i m i l a r to t h o s e of C. h a r m a n d i 

1"3. C . g i g a s eoa n o m . nov. 
C a r p u s of l a r g e r che l iped s l i gh t ly l o n g e r t h a n b r o a d , and a s 
long a s m e r u s . P r e h e n s i l e edge of m o v a b l e d a c t y l u s of l a r g e r 
che l iped wi thout p r o t r u d i n g d e n t i c l e s . 
P r o x i m a l lobe on e x t e r n a l edge of m e r u s of l a r g e r che l iped 
n a r r o w , with pointed end. Leng th of i n t e r n a l edge of c a r p u s equa l 
to width of c a r p u s o r s l i gh t ly m o r e . C a r p u s not l o n g e r than p r o -
podus ; dac ty l i of c h e l a a l m o s t m e e t when c l o s e d ; m o v a b l e 
d a c t y l u s s h o r t e r than i n t e r n a l edge of p r o p o d u s 

14. C. j a p o n i c a ( O r t m a n n ) . 
P r o x i m a l lobe on e x t e r n a l edge of m e r u s of l a r g e r che l i ped wi th 
a rounded end. I n t e r n a l edge of c a r p u s s h o r t e r than width of 
c a r p u s . C a r p u s l o n g e r than p r o p o d u s ; gap b e t w e e n dac ty l i of 
c h e l a when c l o s e d ; m o v a b l e d a c t y l u s l o n g e r than i n t e r n a l edge of 
p ropodus 5. C. c a l i f o r n i e n s i s B o u v i e r i , nom nov. 

10 (1). T e l s o n s h o r t e r than u r o p o d s t 6 . C. pon t i ca ( C z e r n i a v s k y ) . 

1. Subgenus CHE RAMUS B a t e 
Cheramus Bate, 1888: 30; Borradaile, 1903: 545. 

T h e t h i r d m a x i l l i p e d s a r e n a r r o w and p e d i f o r m . T h e p r o p o d u s of the 
t h i r d p e r e i o p o d s b e a r s a lobe on i t s p o s t e r i o r edge . T h e i n t e r n a l p l a t e s 
of the u r o p o d s ( the endopod i t es ) a r e m o d e r a t e l y b r o a d , o r b r o a d ; the t e l -
son i s long . 

1. C a l l i a n a s s a ( C h e r a m u s ) s u b t e r r a n e a (Montagu) ( F i g u r e 21) 

Cancer (Astacus) subterraneus Montagu, 1808: 89, PI. 3, Figures 1, 2; — Callianassa subterranea Leach, 
1815, PI. 32; Bell, 1853: 217; de Man, 1928: 6, PI. 1, Figures 1 - l h (literature). 

Unti l f a i r l y r e c e n t l y it w a s thought tha t in the E u r o p e a n s e a s - t h e 
M e d i t e r r a n e a n Sea and the B l a c k Sea inc luded — only one s p e c i e s of C a l l i a -
n a s s a e x i s t s , n a m e l y , C. s u b t e r r a n e a (Montagu) . C a l l i a n a s s a l a t i c a u d a 
and C. s t ebb ing i w e r e c o n s i d e r e d i d e n t i c a l wi th t h i s s p e c i e s . At tha t t i m e , 

63 4 (5). 

5 (4). 
6 (7). 

7 (6). 

8 (9). 

9 (8). 
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V. C z e r n i a v s k y (1884) d i s t i n g u i s h e d t h r e e f o r m s and two v a r i a t i o n s o f C . s u b -
t e r r a n e a , v i z . , f o r m a t y p i c a ( M e d i t e r r a n e a n Sea and B l a c k Sea, n o r t h e r n 
E u r o p e a n s e a s ) with the v a r i e t y l a t i c a u d a ( M e d i t e r r a n e a n ) , f o r m a i n t e r m e d i a 

64 ( M e d i t e r r a n e a n ) , the v a r i e t y m a j o r ( C a l l i a n a s s a m a j o r Say, e a s t e r n A m e r i c a n 
s h o r e s ) and f o r m a pon t i ca (B lack Sea) . T h e d i a g n o s i s f o r m u l a t e d by C z e r n i a v s k y 
f o r t h i s l a s t f o r m — t h e one of i n t e r e s t t o us — i s i n c o m p l e t e . In h i s m o n o g r a p h , de 
Man (1928) m a d e a r e v i s i o n of t he m a t e r i a l on t h e b a s i s of M e d i t e r r a n e a n and N. 
E u r o p e a n f o r m s , and r e a c h e d t h e c o n c l u s i o n tha t 2 s p e c i e s of C a l l i a n a s s a inhab i t 
the M e d i t e r r a n e a n : C. l a t i c a u d a Otto (C. s t ebb ing i B o r r a d a i l e ) and C. p e s t a e 
de Man; C a l l i a n a s s a s u b t e r r a n e a i s s p e c i f i c to the n o r t h e r n E u r o p e a n s e a s 
( F r e n c h and E n g l i s h l i t t o r a l ) , but C o l o s i ' s s p e c i m e n , c o l l e c t e d in the 
M e d i t e r r a n e a n , on the N o r t h A f r i c a n c o a s t , i s c o n s i d e r e d by de Man a s be ing 
C. s u b t e r r a n e a , so t ha t the p r o b l e m of the d i s t r i b u t i o n of t h i s s p e c i e s in the 
M e d i t e r r a n e a n i s not yet f u l l y e l u c i d a t e d . A s to the B l a c k Sea, on the b a s i s 
of the s tudy of the e x i s t i n g m a t e r i a l , i t i s found tha t a l l t h e s p e c i m e n s b e -
long to de M a n ' s s p e c i e s C a l l i a n a s s a p e s t a e . De-Man h i m s e l f c o n s i d e r e d 
p o s s i b l e the s y n o n y m y of f o r m a pon t i ca C z e r n i a v s k y wi th h i s s p e c i e s 
C. p e s t a e . T h e i den t i t y of the two f o r m s a p p e a r s c e r t a i n , and t h e r e f o r e , a c c o r d -
ing to the r u l e s of p r i o r i t y , t h i s s p e c i e s ought to be c a l l e d C a l l i a n a s s a 
pon t i ca ( C z e r n i a v s k y ) . Thus , C. s u b t e r r a n e a d o e s not inhabi t the B l a c k Sea 
( i t i s d i f f i cu l t to c o n f u s e it wi th C. pont ica , a s the two s p e c i e s be long to 
d i f f e r e n t s u b g e n e r a ) . H o w e v e r , we c o n s i d e r i t w o r t h whi le to p r e s e n t an 
a b r i d g e d d e s c r i p t i o n of t h i s s p e c i e s , a f t e r de Man . 

T h e r o s t r u m i s s h o r t and pointed , wi th a b r o a d t r i a n g u l a r f o r m ; the 
l a t e r a l o u t g r o w t h s of the f r o n s , s i t u a t e d be tween the e y e s t a l k and the a n -
t e n n a l s ta lk , a r e blunt . The c e r v i c a l g r o o v e i s deep, t he l i nea t h a l a s s i n i c a 
d i s t i n c t . The i n t e r n a l e d g e s of t he e y e s t a l k s a r e s t r a i g h t , g r a d u a l l y d i v e r g i n g 
d i s t a l l y and a l m o s t touch ing ; the e x t e r n a l e d g e s a r e a r c u a t e d ; t he c o r n e a s 
a r e found on the i n t e r n a l half of the d o r s a l s u r f a c e of the s t a l k in the f e m a l e 
( s o m e w h a t m o r e p r o x i m a l l y than in the m a l e ) . The t h i r d m a x i l l i p e d s a r e 
a l m o s t p e d i f o r m . The i s c h i u m of the l a r g e r c h e l i p e d in the m a l e h a s a 
s m a l l poin ted sp ine a t the p r o x i m a l end of i t s c o n c a v e i n t e r n a l edge*; 
in i t s p r o x i m a l half t he e x t e r n a l edge h a s a row of f ive s m a l l even d e n t i c l e s . 
T h e m e r u s i s s o m e w h a t l o n g e r than the i s c h i u m ; the i n t e r n a l edge i s s l i gh t l y 
c u r v e d , wi th a s m a l l m o d e r a t e l y po in ted d e n t i c l e a t i t s p r o x i m a l end, f o l -
lowed by a l a r g e r p r o m i n e n c e , wi th two t i p s , and, a f t e r a s h o r t s p a c e , by 
t h r e e m o d e r a t e l y po in ted even d e n t i c l e s a s s m a l l a s t he f i r s t d e n t i c l e . The 

65 p r o x i m a l q u a r t e r of t he e x t e r n a l edge e x t e n d s in a l a r g e , f l a t lobe, ben t 
u p w a r d d i s t a l l y , and hav ing a v e r y s h a r p d i s t a l edge; t he e x t e r n a l edge of 
t he m e r u s b e a r s 12 d e n t i c l e s in f r o n t of the lobe, wi th h a i r s b e t w e e n t h e m . 
The c a r p u s i s s o m e w h a t s h o r t e r than the m e r u s , i t s width i s equa l to i t s 
length, and i t s edge i s s l i g h t l y h a i r y o r s p i n u l o s e . The p r o p o d u s t a p e r s 
s l i gh t l y d i s t a l l y , and h a s a c u r v e d end. The m o v a b l e d a c t y l u s i s s o m e w h a t 
l o n g e r t han the i m m o v a b l e one; i t s end i s s t r o n g l y bent , and i t s p r e h e n s i l e 

* Here, as we l l as in the further descriptions of species of Callianassa, we use an orientation of the 
appendages rather different from that used by de Man; it is true that in this manner, the appendages 
appear somewhat dislocated, since in a normal position their broad surfaces face one another, so that 
what is cal led by us the superior surface is the exterior one; the internal edge in our descriptions 
corresponds to the superior edge in the descriptions of de Man, while the external edge corresponds 
to the inferior one; since, while observing (under a magnifying glass or spectroscopic microscope) a 
flat appendage, it is always set with its broad surface in a horizontal position, the terminology used 
by us is more convenient. We considered it necessary to make these remarks in order to avoid confusion. 
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edge i s d e n t i c u l a t e d . T h e i s c h i u m of the s m a l l e r che l i ped of the f e m a l e i s 
s l e n d e r , b r o a d e n i n g s l i g h t l y d i s t a l l y . T h e m e r u s i s s o m e w h a t s h o r t e r than 
the i s c h i u m ; it i s oval ; both i t s ends a r e t r u n c a t e , and t h e r e i s a s m a l l sp ine 
on the p o s t e r i o r t h i r d of i t s e x t e r n a l edge . The c a r p u s i s s l e n d e r , i f 
t i m e s a s long a s the m e r u s , and b e c o m i n g b r o a d e r d i s t a l l y . The l eng th of 
the che l a i s two t h i r d s tha t of the c a r p u s . The e d g e s of the j o i n t s of t h i s 
l eg a r e h a i r y , p a r t i c u l a r l y the e x t e r n a l edge of the c a r p u s and of the che la , 
which b e a r long h a i r s , and the dac ty l i , which a l s o b e a r m a n y t u f t s of h a i r s . 
T h e l eng th of the t e l s o n i s the s a m e a s i t s width and it i s t r a p e z o i d . T h e 
p o s t e r i o r edge h a s a s m a l l m e d i a n cavi ty , in which a d e n t i c l e of m i c r o s c o p i c 
s i z e i s found; s o m e d i s t a n c e f r o m t h i s den t i c l e , a t the t r a n s i t i o n t o w a r d the 
l a t e r a l s i d e s of t he t e l son , two equa l m i c r o s c o p i c s p i n u l e s a r e found on e a c h 
s ide , t o g e t h e r wi th a den t i c l e a l m o s t a s s m a l l a s t he m e d i a n one . T h e i n n e r 
u ropod i s d i r e c t e d p o s t e r i o r l y and e x t e n d s j u s t beyond the t e l s o n ; t he o u t e r 
u ropod i s v e r y s l i gh t l y l o n g e r ; t he b a s a l jo in t of t h e u r o p o d s i s s m o o t h ; the 
o u t e r u ropod , wi th two a l m o s t a d j a c e n t c r e s t s , i s a l m o s t round; an a d d i t i o n a l 
row of s h o r t h a i r s a l m o s t r e a c h e s the m i d d l e of the p o s t e r i o r edge, whence 
it d e v i a t e s i nward ; t he length of the i n n e r u ropod i s e q u a l to i t s width; 
t h i s u ropod h a s a r ounded p o s t e r i o r edge and a s i ng l e d i s t i n c t c r e s t . In the 
f e m a l e , the u r o p o d s a r e s l i gh t ly l o n g e r than the t e l s o n . 

D i s t r i b u t i o n . S h o r e s of Eng land , I r e l a n d and F r a n c e ; M e d i t e r r a n e a n 
Sea, on the s h o r e s of N o r t h A f r i c a n e a r B e n g a s i . 

Trypaea Dana, 1852:513; Borradaile, 1903: 546. 

The t h i r d m a x i l l i p e d s a r e b r o a d and f o l i a c e o u s . The p r o p o d u s of t he t h i r d 
p e r e i o p o d s h a s a loba te p o s t e r i o r edge . T h e endopod i t e s of t he u r o p o d s a r e 
b road , with r e c t a n g u l a r p o s t e r o l a t e r a l a n g l e s . The l eng th of t he t e l s o n 
i s equa l to o r g r e a t e r t han the width; i t s l eng th i s e q u a l to tha t of the u r o p o d s . 

Figure 21. Callianassa subterranea (Montagu). 
a - frontal edge of carapace and eyestalks; b - sixth abdominal segment and 
caudal fan; c - posterior edge of telson (Fromde Man, 1928). 

2. Subgenus T R Y P A E A Dana 
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+ 2. C a l l i a n a s s a ( T r y p a e a ) h a r m a n d i B o u v i e r 
( F i g u r e s 22 -23) . 

Callianassa harmandi Bouvier, 1901: 332, de Man, 1928: 13, 
PI. 3, Figures 6-6j; Yii, 1931: 92, Figure 3. 

The f r o n t a l edge of t he c a r a p a c e h a s no r o s -
t r u m , but s m a l l t r i a n g u l a r p r o m i n e n c e s ( l a t e r a l p r o -
c e s s e s ) a r e found at the l eve l of the e x t e r n a l edge 
of the eye s t a l k s ; in p l a c e of t he r o s t r u m , on e a c h 
s ide of the m e d i a n l ine , i s a r o u n d e d p r o m i n e n c e , 
v e r y s m a l l and b a r e l y v i s i b l e , and t h e r e i s a s m a l l 
c a v i t y be tween the two p r o m i n e n c e s . The length of 
the e y e s t a l k s i s l j t i m e s t h e i r wid th , the i n t e r n a l 
e d g e s a r e s t r a i g h t , and a d j o i n a l m o s t u p to t h e i r 
rounded t i p s , and the e x t e r n a l e d g e s a r e s l i gh t l y 
c o n c a v e in t h e i r a n t e r i o r t h i r d . The c o r n e a s , wh ich 
a r e found in the c e n t e r of the s t a l k s , p r o j e c t m a r k -
edly; the i n t e r n a l e d g e s of the d i s t a l p a r t s of t he 
s t a l k s a r e d i s t i n c t l y r a i s e d . The f i r s t s e g m e n t of 
the a n t e n n u l a r s t a l k b a r e l y e x c e e d s the e y e s t a l k s ; 
the second s e g m e n t i s s o m e w h a t s h o r t e r t han the 
f i r s t ; the t h i r d s e g m e n t i s tw ice a s long a s the s e c -
ond and b e a r s two f l a g e l l a , which a r e s h o r t e r t han 
the s t a lk ; t h e s t a l k and the m o r e s l e n d e r f l a g e l l u m 
b e a r long h a i r s . The a n t e n n a l s t a l k i s s o m e w h a t 
s h o r t e r t han the a n t e n n u l a r one and b e a r s a s m a l l 
ova l s c a p h o c e r i t e ; the f l a g e l l u m i s a l m o s t half the 

length of the body. The t h i r d m a x i l l i p e d s a r e a s in C . j a p o n i c a . The i s -
c h i u m of the l a r g e che l iped b e c o m e s d i s t i n c t l y b r o a d e r d i s t a l l y ; i t h a s d e n t i -

c l e s on i t s e x t e r n a l edge and a s m a l l d e n t i c l e a t the p r o x i m a l 
i n t e r n a l end. The m e r u s and the i s c h i u m a r e the s a m e 
length; the s l i gh t ly p r o t u b e r a n t i n t e r n a l edge b e a r s a 
row of s m a l l b lunt d e n t i c l e s , and the s u p e r i o r s u r f a c e 
b e a r s a v i s i b l e c r e s t ; the p r o x i m a l lobe of the e x t e r n a l 
edge r e s e m b l e s tha t of C . j a p o n i c a , i t s p o s t e r i o r and 
a n t e r i o r e d g e s be ing d e n t i c u l a t e d . In f r o n t of t h i s lobe , 
the e x t e r n a l edge of the m e r u s b e a r s s l e n d e r d e n t i c l e s ; 
benea th t h i s edge i s a row of g r a n u l e s . The i n t e r n a l 
edge of the c a r p u s b e a r s s m a l l d e n t i c l e s and i s s l i gh t ly 
bent downward ; the s a m e is t r u e a l s o f o r t he e x t e r n a l 
edge ; the length of the i n t e r n a l edge of the c a r p u s i s 
l e s s t h a n the wid th of the c a r p u s . When the leg i s ben t , 
the rounded i n f e r o e x t e r n a l edge of the c a r p u s a l m o s t 
c o m p l e t e l y c o v e r s the p r o x i m a l lobe of the e x t e r n a l edge 
of the m e r u s . The c h e l a i s t i m e s a s long a s the c a r -
pus ; the length of the p r o p o d u s s o m e w h a t e x c e e d s i t s 
wid th ; the e d g e s of the p r o p o d u s a r e f i n e l y d e n t i c u l a t e d 
and a r e h a i r y . The lobe of the a n t e r i o r edge of t he 
p r o p o d u s , a t the b a s e of the m o v a b l e d a c t y l u s , i s 
w ide wi th a s m o o t h edge , and b e a r s a s m a l l s p i n i f o r m 

Figure 22. Callianassa 
harmandi Bouvier 

Figure 23. Callianassa 
harmandi Bouvier, 
large cheliped 
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ou tg rowth on i t s s u p e r o e x t e r n a l angle ; t he c u r v e d i m m o v a b l e d a c t y l u s i s 
smoo th , with a s m o o t h p r e h e n s i l e edge , on ly the i n f e r o i n t e r n a l edge hav ing 
a m i n u t e g r a n u l a t i o n . Highly s p e c i f i c f o r t h i s s p e c i e s i s t he f o r m of the 
m o v a b l e dac ty lu s , and, in p a r t i c u l a r , t he a r m a t u r e of i t s p r e h e n s i l e edge . 
The whole d a c t y l u s i s s o m e w h a t l o n g e r than the i m m o v a b l e dac ty lu s , and 
h a s a s t r o n g l y c u r v e d t ip; b e n e a t h the v e r y t ip, the p r e h e n s i l e edge b e a r s a 
s t r o n g den t i c l e , which r e p r o d u c e s e x a c t l y the f o r m of the t i p of t he d a c t y l u s . 
T h i s i s fo l lowed by an a b r u p t gap s e p a r a t i n g it f r o m a b r o a d p r o x i m a l 
den t i c le , which does not r e a c h t h e p r o x i m a l end of the d a c t y l u s and h a s an 
a l m o s t r e c t a n g u l a r shape , r e s e m b l i n g the t r u n c a t e b a s e of a b r o a d , t r i a n g u -
l a r den t i c l e . The f r e e edge of t h i s den t i c l e i s i t se l f f i n e l y d e n t i c u l a t e d . When 
the che la is c losed , the t i p of the m o v a b l e d a c t y l u s e x t e n d s beyond the t i p 
of the i m m o v a b l e one so tha t t he s u p e r i o r edge of the s e c o n d d e n t i c l e of the 
p r e h e n s i l e edge r e s t s a g a i n s t t he p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s . 
Thus , a s p a c e of a v e r y p e c u l i a r f o r m r e m a i n s open. T h e i s c h i u m of the 
s m a l l e r c h e l i p e d s i s s l e n d e r , wi th one o r two s m a l l d e n t i c l e s on the e x t e r n a l 
edge . The m e r u s h a s a sp ine on i t s e x t e r n a l edge . The c a r p u s t a p e r s m a r k -
ed ly in a p r o x i m a l d i r e c t i o n . The che l a i s s o m e w h a t s h o r t e r t han t h e c a r p u s ; 
the dac ty l i a r e the s a m e leng th a s the p r o p o d u s ; t he p r e h e n s i l e edge of the 
i m m o v a b l e d a c t y l u s h a s a m i n u t e m e d i a n d e n t i c u l a t i o n . T h e p r e h e n s i l e edge 
of the m o v a b l e d a c t y l u s i s s m o o t h . In g e n e r a l , t h i s l eg g r e a t l y r e s e m b l e s 
tha t of C. j a p o n i c a , excep t tha t the che l a i s s o m e w h a t s h o r t e r t han the 
c a r p u s . The s u b s e q u e n t p e r e i o p o d s , a s w e l l a s the a b d o m e n b e a r i n g the 
p leopods , a r e a s in C. japonica. . The p o s t e r i o r edge of the t e l s o n h a s a 
m e d i a n sp ine and a p a i r of s p i n u l e s n e a r e a c h of t he l a t e r a l a n g l e s . 

D i m e n s i o n s 
Leng th of i s c h i u m of l a r g e che l iped 9. 0 m m 
Leng th of m e r u s of l a r g e che l iped 9 . 0 m m 
Leng th of c a r p u s of l a r g e che l iped 11. 0 m m 
Width of c a r p u s of l a r g e che l iped 10. 5 m m 

68 Leng th of che l a of l a r g e che l iped 16. 0 m m 
Width of p r o p o d u s of l a r g e che l i ped . . . . . 10. 0 m m 
Leng th of m o v a b l e d a c t y l u s 7 . 5 m m 

D i s t r i b u t i o n . J a p a n : P r o v i n c e of Bingo; N e m u r o . China: Shantung 
P e n i n s u l a , Kiaochow Bay. In Soviet w a t e r s : in P a t r o c l e s B a y and in P e t e r 
the G r e a t Bay. 

t 3 . C a l l i a n a s s a ( T r y p a e a ) g i g a s v a r . eoa n o m . nov. ( F i g u r e 24) 
C. gigas var. japonica Makarov, 1935:323, Figure 4 (nom. praeoccup.) . 

T h e r o s t r u m i s b l u n t e r t han in t h e t y p i c a l f o r m . T h e t i p of the e y e s t a l k s 
i s a l s o s h o r t e r than in the t y p i c a l C. g igas ; the p i g m e n t e d c o r n e a s a r e 
s i t u a t e d in the m i d d l e of the s t a l k s o r s o m e w h a t m o r e d i s t a l l y . T h e c h e l i p e d s 
a r e v e r y unequal , the l a r g e r one be ing m u c h l o n g e r t h a n the s m a l l one . The 
s u r f a c e of t he i s c h i u m of the l a r g e che l i ped i s s m o o t h and sh iny; the 

67 



e x t e r n a l edge i s d e n t i c u l a t e d in i t s p r o x i m a l two t h i r d s ; t he i n t e r n a l edge 
i s d e n t i c u l a t e d a p p r o x i m a t e l y a long i t s f i r s t p r o x i m a l t h i r d ; in C. g i g a s the 
e x t e r n a l edge i s d e n t i c u l a t e d a long a l m o s t i t s e n t i r e length , whi le the i n -

t e r n a l edge i s s m o o t h . The i n t e r n a l edge of t he m e r u s 
i s a l m o s t smoo th , and on ly a t i t s p r o x i m a l end a 
g r o u p of s m a l l g r a n u l e s i s found; in C. g igas , t he 
edge i s c l e a r l y d e n t i c u l a t e d . The p r o x i m a l lobe on 
the e x t e r n a l edge of t h e m e r u s i s m o r e po in ted and 
not a s p r o m i n e n t a s in C. g igas ; when the l eg i s bent , 
t h i s lobe i s half c o v e r e d by the r o u n d e d p o s t e r i o r edge 
of t he c a r p u s , whi le in C. g i g a s in a s i m i l a r p o s i t i o n , 
t h e lobe r e m a i n s e n t i r e l y u n c o v e r e d . T h e c a r p u s 
i s l o n g e r t han the m e r u s , and h a s s p a r s e h a i r s ; t h e 
edge i s s l i g h t l y s h a r p e n e d ; in C. g igas , the e d g e s a r e 
e x t r e m e l y s h a r p and d e n t i c u l a t e d . T h e c h e l a i s a p -
p r o x i m a t e l y the s a m e width a s the c a r p u s and i s l j 
t i m e s a s long; t h e e x t e r n a l edge of the p r o p o d u s i s 
s l i gh t l y s h a r p e n e d and den t i cu l a t ed , and the i n t e r n a l 
edge i s smoo th ; t he lobe a t t he b a s e of t he m o v a b l e 
d a c t y l u s i s b r o a d l y rounded , wi th a s m o o t h edge, and 
wi th a b a r e l y v i s i b l e o u t g r o w t h in i t s e x t e r n a l c o r n e r ; 
in C. g igas , t he e x t e r n a l c o r n e r of the lobe h a s a 
v i s i b l e p r o m i n e n c e , b e a r i n g s p i n i f o r m g r a n u l e s . T h e 
dac ty l i a r e c o v e r e d wi th t u f t s of long s o f t h a i r s ; the 
p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s i s s l i gh t l y 
swol l en in the m i d d l e , and h a s a s l i g h t l y c u r v e d t ip ; 
t h e h igh ly c h a r a c t e r i s t i c a r m a t u r e of the p r e h e n s i l e 
edge of the m o v a b l e d a c t y l u s p a r t l y r e s e m b l e s tha t of 
C. h a r m a n d i : s o m e d i s t a n c e f r o m the b a s e t h e r e i s a 
long, low t r u n c a t e den t i c l e , i t s f r e e edge s l i g h t l y 
den t i cu l a t ed ; t h i s i s fo l lowed by a s h o r t den t i c l e , and 
f i n a l l y by the s t r o n g l y c u r v e d t ip ; when the c h e l a i s 
c l o s e d , the t i p of t he m o v a b l e d a c t y l u s e x t e n d s beyond 

the t i p of the i m m o v a b l e one . T h e convex p a r t of the p r e h e n s i l e edge of t he 
i m m o v a b l e d a c t y l u s c o r r e s p o n d s to the c a v i t y b e t w e e n t h e t r u n c a t e den t i c l e 
and the s u b a p i c a l one on the p r e h e n s i l e edge of the m o v a b l e d a c t y l u s . Thus , 
a n a r r o w t r i a n g u l a r g a p r e m a i n s open, and r e a c h e s on ly half t h e l eng th of 
the dac ty l i ; i t s f o r m in no way r e s e m b l e s the g a p in C. h a r m a n d i . T h e 
dac ty l i a r e p e r f e c t l y smoo th , t h e i r s u r f a c e s a s we l l a s t h e i r e d g e s . In C. 
g igas , t he p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s b e a r s two low d e n t i c l e s 
on i t s p r o x i m a l ha l f . The p r e h e n s i l e edge of the m o v a b l e d a c t y l u s h a s only a 
s l igh t convex i ty a t i t s b a s e , whi le in the r e m a i n i n g p a r t it h a s no t ee th , but 
only a s m a l l den t i cu l a t ion . When the c h e l a i s c l o sed , the t i p s of t he dac ty l i 
c r o s s , and the e d g e s a r e p r e s s e d c l o s e t o g e t h e r , l e av ing no open gap; t he 
e x t e r n a l edge of the m o v a b l e dac ty lu s , a s we l l a s i t s i n f e r i o r s u r f a c e , b e a r s 
r o w s of c o a r s e g r a n u l e s . T h e s m a l l e r che l iped d o e s not d i f f e r f r o m tha t of 
C. g i g a s in any r e s p e c t . T h e e x t e r n a l edge of t he p r o p o d u s of the s e c o n d 
p e r e i o p o d s d o e s not p r o t r u d e at a l l and i s a l m o s t s t r a i g h t ; both dac ty l i a r e 
the s a m e width at the b a s e ; in C. g igas , t he i n f e r i o r edge p r o t r u d e s m a r k e d l y , 
and the i m m o v a b l e d a c t y l u s i s m u c h b r o a d e r at the b a s e t h a n the m o v a b l e one . 
The o t h e r p e r e i o p o d s a r e l ike t h o s e in C. g i g a s . In one v a r i e t y , t he t e l s o n 

Figure 24. Callianassa 
gigas eoa, nom. nov . , 
large cheliped 
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i s s o m e w h a t s h o r t e r , if c o m p a r e d with the u r o p o d s , than in the t y p i c a l 
s p e c i e s . A l l the d i f f e r e n c e s d e s c r i b e d above w e r e e n t i r e l y c o n f i r m e d when 
the v a r i e t y was c o m p a r e d with a s p e c i m e n of the t y p i c a l s p e c i e s , ob ta ined 
f r o m the Washington M u s e u m . 

D i m e n s i o n s 
T o t a l l eng th 0 m m 
L e n g t h of l a r g e che l iped 44. 0 m m 
Leng th of i s c h i u m of l a r g e che l iped . . . 9. 0 m m 
L e n g t h of m e r u s of l a r g e che l iped . . . 19. 0 m m 
Leng th of c a r p u s of l a r g e che l iped . . . 11. 0 m m 
Width of c a r p u s of l a r g e che l iped . . . 7. 5 m m 
Leng th of c h e l a of l a r g e che l iped . . . 15. 0 m m 
Width of che l a of l a r g e c h e l i p e d . . . . 7. 0 m m 
Leng th of s m a l l che l iped 25. 0 m m 

C o m p a r e d to the l a r g e m a l e which s e r v e d f o r the d e s c r i p t i o n , the f o u r 
s m a l l e r m a l e s show s o m e d i f f e r e n c e s wi th r e g a r d to the a r m a t u r e of the 
p r e h e n s i l e edge of the dac ty l i of the l a r g e che l iped , v i z . , both e d g e s have 
only a f ine d e n t i c u l a t i o n , t h e y a p p r o x i m a t e c l o s e l y when c l o s e d , and t h e i r t i p s 
c r o s s . A s to the o t h e r f e a t u r e s , t h e y r e s e m b l e the s p e c i m e n s d e s c r i b e d 
above . T h i s f u r t h e r i l l u s t r a t e s the c o n s i d e r a b l e c h a n g e s in f o r m u n d e r g o n e 
with age by the f i r s t p e r e i o p o d s of C a l l i a n a s s a , a f a c t which in t u r n a l s o . 
i n d i r e c t l y c o n f i r m s the dubious s t a t u s of C. c a l i f o r n i e n s i s b o u v i e r i , c o n -
s i d e r e d a s an independen t s p e c i e s ( s e e below). 

D i s t r i b u t i o n . P a t r o c l e s Bay, P e t e r the G r e a t Bay . 
t 4 . C a l l i a n a s s a ( T r y p a e a ) j a p o n i c a ( O r t m a n n ) ( F i g u r e 25). 

Callianassa subterranea (Montagu) var. japonica Ortmann, 1891: 56, PI. 1, Figure 10a; Balss, 
1914: 91; Yokoya, 1930: 543, 1933: 5 2 . - Callianassa japonica Balss, 1924: 52; de Man, 1928:19, 
PI. 5. Figures 10-10c . ; Yii, 1931:95, Figure 5. 

The r o s t r u m i s s h o r t , hav ing a b r o a d l y t r i a n g u l a r f o r m , and at i t s t i p 
b e a r s a s m a l l s p i n i f o r m p r o m i n e n c e . B e t w e e n the e x t e r n a l edge of t he e y e -
s t a l k and the a n t e n n a l s t a l k the a n t e r i o r edge of t he c a r a p a c e b e a r s a 
t r i a n g u l a r ou tg rowth r e a c h i n g a l m o s t half the l eng th of t he r o s t r u m . The 
e y e s t a l k a l m o s t r e a c h e s the d i s t a l end of the b a s a l jo in t of the a n t e n n u l a r 
s t a lk ; t he width of the e y e s t a l k s s o m e w h a t e x c e e d s half t h e i r length; t h e i r 
i n t e r n a l e d g e s a r e ob l ique ly rounded and v e r y s l i g h t l y c o n c a v e n e a r t he 
t i p s . The c o r n e a s a r e s o m e w h a t o v a l and p i g m e n t e d , wi th a m a r k e d r e t i c u -
l a r s t r u c t u r e ; t h e y a r e s i t u a t e d in t h e m i d d l e of t h e s u p e r i o r s u r f a c e of 
t he s t a l k s , o r s o m e w h a t m o r e d i s t a l l y . T h e s e c o n d jo in t of t h e a n t e n n u l a r 
s t a l k i s a l m o s t the s a m e length a s the f i r s t ; the t h i r d jo in t i s s l e n d e r , 
and t w i c e a s long a s the second ; t he f l a g e l l a a r e f a i r l y long, of a l m o s t equa l 
length; t he s t a l k and the m o r e s l e n d e r f l a g e l l u m b e a r long h a i r s on t h e i r i n -
f e r i o r s ide , the h a i r s of t he s t a l k b e i n g p i n n a t e . The a n t e n n a l s t a l k i s s o m e -
what s h o r t e r than the a n t e n n u l a r one; t he s c a p h o c e r i t e i s s m a l l and oval , and 
o v e r l a p s the d o r s a l s u r f a c e of the s u b s e q u e n t j o in t . T h e f o u r t h and f i f t h j o in t s 

69 



71 

Figure 25. Callianassa japonica 
(Ortmann), large cheliped 

a r e a l m o s t equa l in length; t he leng th of t h e 
f l a g e l l u m i s a p p r o x i m a t e l y half tha t of the body. 
The t h i r d m a x i l l i p e d s a r e b r o a d and f o l i a c e o u s . 
The i s c h i u m i s t r i a n g u l a r , m a r k e d l y t a p e r i n g 
p o s t e r i o r l y ; the a n t e r i o r edge , which a r t i c u l a t e s 
with the m e r u s , i s ob l ique ly t r u n c a t e ; t he i n -
t e r n a l edge of the r o u n d e d m e r u s i s l o n g e r t han 
the e x t e r n a l one; the p r o p o d u s i s not b r o a d e n e d . 
T h e i s c h i u m of the l a r g e che l iped b e a r s f r o m 
f ive to s e v e n d e n t i c l e s on i t s e x t e r n a l edge . 
The i n t e r n a l edge of the m e r u s b e a r s a m i n u t e 
d e n t i c u l a t i o n on i t s p r o x i m a l hal f , m a d e up of 
a p p r o x i m a t e l y 12 d e n t i c l e s , which d e c r e a s e 
d i s t a l l y and f i n a l l y d i s a p p e a r ; the e x t e r n a l 
edge b e a r s a po in ted lobe o r den t i c l e on i t s 
p r o x i m a l half ; t h i s d e n t i c l e i t se l f b e a r s s e v e n 
o r e ight po in ted d e n t i c l e s on i t s c u r v e d i n f e r i o r 
edge; t he s u p e r o i n t e r n a l edge b e a r s two o r t h r e e 
b a r e l y v i s i b l e d e n t i c l e s . The e x t e r n a l edge of 
t he m e r u s h a s a m i n u t e den t i cu l a t i on in f r o n t 
of the lobe; t he swol l en s u p e r i o r s u r f a c e b e a r s 
a d i s t i n c t c r e s t . The l eng th of the c a r p u s s o m e -
what e x c e e d s i t s width; the c a r p u s h a s a s m o o t h 
swol l en s u p e r i o r s u r f a c e , and a f l a t i n f e r i o r 

one; t he e d g e s of t he c a r p u s a r e s h a r p , and b e a r a m i n u t e c i l i a t ion ; the i n -
t e r n a l edge h a s a m i n u t e den t i cu la t ion ; the l eng th of the i n t e r n a l edge of the 
c a r p u s i s equa l to , o r s l igh t ly m o r e t han , i t s wid th . T h e che l a i s l o n g e r 
t han the c a r p u s , and the s a m e width a s the l a t t e r a t i t s b a s e ; the d i s t a l p a r t 
of t he che l a t a p e r s ; t he e x t e r n a l edge of the p r o p o d u s , which h a s an i n -
d i s t i n c t den t i cu l a t i on and a c i l i a t ion , i s a l m o s t s t r a i g h t , and e x t e n d s onto 
the s t r a i g h t e x t e r n a l edge of the i m m o v a b l e dac ty lu s , which h a s a s l i gh t l y 
c u r v e d t ip . The s u p e r i o r s u r f a c e of the p r o p o d u s i s convex, t he i n f e r i o r one 
f l a t . T h e m o v a b l e d a c t y l u s i s s o m e w h a t l o n g e r than the i m m o v a b l e one, and 
i s v i s i b l y c u r v e d d i s t a l l y ; the p r e h e n s i l e e d g e s of both dac ty l i a r e even ly 
den t i cu la t ed , t he d e n t i c l e s on the m o v a b l e d a c t y l u s be ing l a r g e r than t h o s e 
on the i m m o v a b l e one. When the che l a i s c l o sed , t he t i p s of t he dac ty l i c r o s s , 
on ly a s m a l l t r i a n g u l a r g a p r e m a i n i n g open at the b a s e . T h e rounded ou tg rowth 
of the a n t e r i o r edge of the p r o p o d u s , a t t he l e v e l of the g a p b e t w e e n the dac ty l i , 
h a s a d e n t i c u l a t e d edge (in t h e f e m a l e , t h i s edge i s a l m o s t smoo th ) . T h e 
i s c h i u m of the s m a l l che l iped i s long, n a r r o w and s l e n d e r , wi th an a l m o s t 
s m o o t h e x t e r n a l edge . The m e r u s i s s h o r t e r than the i s c h i u m , and i s oval ; 
the e x t e r n a l edge b e a r s a s m a l l m e d i a n sp ine . The length of t he c a r p u s i s 
m o r e than 2^ t i m e s the width, and i s m a r k e d l y l o n g e r t han the m e r u s . T h e 
c h e l a e a r e a l i t t l e s h o r t e r than the c a r p u s , and a r e p u b e s c e n t . T h e p r e -
h e n s i l e edge of t he m o v a b l e d a c t y l u s i s smoo th , whi le the p r e h e n s i l e edge 
of t h e i m m o v a b l e d a c t y l u s h a s a m i n u t e den t i cu la t ion , c h i e f l y in i t s p r o x i m a l 
two t h i r d s . The c h e l a of the s econd p e r e i o p o d i s f l a t and t r u l y c o n i c a l . The 
p r o p o d u s of the t h i r d p e r e i o p o d r e s e m b l e s a t r a n s v e r s e l y ova l p la te , the 
rounded s u p e r i o r edge of which b e a r s a s h o r t d a c t y l u s ; t he i n f e r i o r edge of the 
p r o p o d u s h a s a lobe, and t h e r e f o r e e x c e e d s the i n f e r i o r edge of t he c a r p u s . 
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The t e l s o n i s a l m o s t s q u a r e , wi th r o u n d e d p o s t e r i o r a n g l e s ; t h e p o s t e r i o r 
edge i s s l i gh t l y concave , and b e a r s a s m a l l m e d i a n s p i n e . The p l eopods of 
t he t h i r d to f i f th s e g m e n t s a r e f o l i a c e o u s . 

D i m e n s i o n s 
Leng th of i s c h i u m of l a r g e che l iped 5. 0 m m 
Leng th of m e r u s of l a r g e che l iped 5 . 0 m m 
Leng th of c a r p u s of l a r g e che l iped 5. 0 m m 
Width of c a r p u s of l a r g e che l iped 4. 5 m m 
Leng th of che l a of l a r g e che l iped 8 . 0 m m 
Width of p r o p o d u s of l a r g e che l iped 5 . 0 m m 
Leng th of m o v a b l e d a c t y l u s 4. 0 m m 

T h e hab i tu s of C. j a p o n i c a i s s i m i l a r to t ha t of the E u r o p e a n s p e c i e s 
C. s u b t e r r a n e a . T h i s induced O r t m a n n to c o n s i d e r C. j a p o n i c a a s a v a r i e t y 
of the E u r o p e a n s p e c i e s . B o r r a d a i l e (1903), and s u b s e q u e n t l y a l s o B a l s s 
(1924) no ted tha t it i s m o r e c o r r e c t to c o n s i d e r t h i s J a p a n e s e f o r m a s an 
independen t s p e c i e s and not a s a v a r i e t y , s i n c e it b e l o n g s to a d i f f e r e n t 
subgenus f r o m the E u r o p e a n s p e c i e s . B a l s s (1914, 1924) c o n s i d e r s tha t 
C a l l i a n a s s a p e t a l u r a S t impson and C. c a l i f o r n i e n s i s j a p o n i c a B o u v i e r a r e 
s y n o n y m o u s with t h i s s p e c i e s . 

D i s t r i b u t i o n . J a p a n : Hakodate , Tokyo Bay; Sh imoda ; Bingo; n e a r 
t he m o u t h of R i v e r T a n a b e ; M i o u r a ; K a g o s h i m a ; Aki ta ; China : Che foo , 
Chinwangtao , Hainan . In Soviet w a t e r s t h i s s p e c i e s i s r e p o r t e d f r o m 
P a t r o c l e s Bay , in P e t e r the G r e a t Bay . It i s found a t d e p t h s of 9 to 
192 m . 

t 5 . C a l l i a n a s s a ( T r y p a e a ) c a l i f o r n i e n s i s Dana v a r . b o u v i e r i n o m . 
nov. ( F i g u r e 26). 

Callianassa californiensis var. japonica Bouvier, 1901:332 (nom. praeoccup.); de Man, 1928:18, 
PI. 4, Figure 9 - 9 e ; YU, 1931:94, Figure 4 . 

T h i s v a r i e t y c l o s e l y r e s e m b l e s C. j a p o n i c a , d i f f e r i n g f r o m it only by 
i t s p e r e i o p o d s . The i s c h i u m of the l a r g e che l iped b e c o m e s m a r k e d l y 
b r o a d e r d i s t a l ly ; i t s i n t e r n a l edge i s concave , and t h e r e i s a f ine d e n t i c u -
la t ion at i t s p r o x i m a l end. The u p p e r s u r f a c e b e a r s a t i t s b a s e two g r a n u l e s 
d i s p o s e d longi tud ina l ly ; the e x t e r n a l edge b e a r s d e n t i c l e s in the p r o x i m a l two 
t h i r d s of i t s length . The m e r u s i s s o m e w h a t l o n g e r than the i s c h i u m and h a s 
an a l m o s t s t r a i g h t , d e n t i c u l a t e d i n f e r i o r edge . The c r e s t on the u p p e r s u r -
f a c e i s v e r y m a r k e d , and i s s e p a r a t e d by a hol low f r o m a n o t h e r t r a n s v e r s e 
c r e s t , which ex t ends onto the p r o x i m a l lobe of the e x t e r n a l edge . T h i s lobe 
i s b r o a d e r than in C. j a p o n i c a ; it i s d i s t i n c t l y r o u n d e d on i t s p o s t e r i o r edge, 
and i s not a s po in ted a s in t h i s s p e c i e s . Both i t s e d g e s , a s w e l l a s t h e e x t e r n a l 
edge of the m e r u s , have a m i n u t e d e n t i c u l a t i o n . The r a t i o b e t w e e n the width 
and the leng th of the c a r p u s i s g r e a t e r t han in C. j a p o n i c a , and i t s p o s t e r o -
e x t e r n a l edge p r o j e c t s b a c k w a r d to a m u c h g r e a t e r ex ten t , ex t end ing beyond 
the l eve l of the a r t i c u l a t i o n of the m e r u s , whi le in C. j a p o n i c a , t he rounded 
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edge of t he c a r p u s i s found at the l e v e l of t h i s a r t i c u l a t i o n . The che l a h a s 
a qui te d i f f e r e n t f o r m . The m o v a b l e d a c t y l u s i s s l i gh t ly l o n g e r than the 
i n t e r n a l edge of t h e p r o p o d u s ( in C. j a p o n i c a it i s s h o r t e r ) , the po in ted t i p 
be ing s t r o n g l y c u r v e d . The inc i s ion on the d i s t a l edge of t he p r o p o d u s , at 
t he b a s e of the i m m o v a b l e dac ty lus , i s v e r y deep, the lobe with t h e d e n t i c u -
l a t ed edge be ing l a r g e ; t h e i m m o v a b l e d a c t y l u s i s r e l a t i v e l y m o r e s l e n d e r 
t han tha t of C. j apon i ca , and m o r e c u r v e d a s a whole , c h i e f l y a t i t s t ip . 
Owing to t h i s f ac t , a v e r y wide g a p r e m a i n s open when the c h e l a i s c l o s e d , 
and t h e r e f o r e the dac ty l i t ouch only at t he l e v e l of t h e i r c r o s s e d t i p s . The 
a r m a t u r e of t he p r e h e n s i l e e d g e s i s a s in C. j a p o n i c a . The s m a l l che l iped 
d i f f e r s f r o m tha t of C. j a p o n i c a by i t s che la , which i s s o m e w h a t l o n g e r c o m -
p a r e d wi th the c a r p u s , and by i t s dac ty l i , which a r e s l i gh t l y l o n g e r in c o m -
p a r i s o n with the p r o p o d u s . 

D i m e n s i o n s 
Leng th of i s c h i u m of l a r g e che l iped 8. 0 m m 
Leng th of m e r u s of l a r g e che l iped 9 . 0 m m 
Leng th of c a r p u s of l a r g e che l i ped 11. 0 m m 
Width of c a r p u s of l a r g e che l iped 9 . 5 m m 
Leng th of che l a of l a r g e che l iped 14. 0 m m 
Leng th of p r o p o d u s of l a r g e che l i ped 8. 0 m m 
Width of p r o p o d u s of l a r g e che l iped 9 . 5 m m 
L e n g t h of m o v a b l e d a c t y l u s of che l iped . . . . 8. 5 m m 

It i s doub t fu l w h e t h e r t h i s f o r m m a y be 
c o n s i d e r e d a s an independen t s p e c i e s . A s 
shown above, H. B a l s s c o n s i d e r s tha t it i s 
i d e n t i c a l wi th C. j a p o n i c a . T h e r e s e m b l a n c e 
i s , no doubt, g r e a t and a s c o r r e c t l y s t a t e d 
by de Man ( 1 9 2 8 ) - the so l e d i f f e r e n c e i s t ha t 
b e t w e e n the f i r s t p e r e i o p o d s . It i s v e r y l i ke ly 
t h a t t h i s i s m e r e l y a s p e c i m e n of C. b o u v i e r i 
showing age and s e x d i f f e r e n c e s , a s only l a r g e 
m a l e s of C. c a l i f o r n i e n s i s b o u v i e r have been 
known to da te ( u n f o r t u n a t e l y Yii, 1931, does 
not m e n t i o n t h e s e x of h i s s p e c i m e n s ) . If a l s o 
in the f u t u r e on ly m a l e s of t h i s s p e c i e s a r e 
c a p t u r e d , it wi l l be obv ious t ha t t h e y be long 
to C. j a p o n i c a , but a t p r e s e n t , a l a c k of 
m a t e r i a l p r e v e n t s u s f r o m r e a c h i n g s u c h a 
c o n c l u s i o n . 

D i s t r i b u t i o n . J a p a n : e n v i r o n s of Tokyo; 
Figure 26. Callianassa californiensis China: P e i t a i h o . In Soviet w a t e r s , one m a l e 
bouvieri nom. nov . , large cheliped w a s c a p t u r e d in P a t r o c l e s Bay, in P e t e r t he 

G r e a t Bay. 
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3. Subgenus CALLICHIRUS S t i m p s o n 
Callichirus Stimspon 1866: 47; Borradaile, 1903:546. 

T h e t h i r d m a x i l l i p e d s a r e n a r r o w e r than t h o s e of t h e s u b g e n u s T r y p a e a . 
The p r o p o d u s of t he t h i r d p e r e i o p o d s h a s a lobe on i t s p o s t e r i o r edge . T h e 
endopod i t e s of t he u r o p o d s a r e n a r r o w and poin ted , o r r o u n d e d at t h e i r 
p o s t e r i o r end. The width of t he t e l s o n i s the s a m e a s i t s l eng th o r m o r e , 
and i s d i s t i n c t l y s h o r t e r than the endopod i t e s of the u r o p o d s . 

t 6 . C a l l i a n a s s a ( C a l l i c h i r u s ) pon t i ca ( C z e r n i a v s k y ) ( F i g u r e s 27, 28) 

Callianassa subterranea (Montagu) forma pontica Czerniavsky, 1884: 81 - Callianassa subterranea 
Heller, 1863:202, PI. 6, Figures 9 - 1 1 . Callianassa pestae de Man, 1928:34, PI. 9, Figures 1 6 - 16e 
(literature). 

T h e r o s t r u m i s b r o a d l y t r i a n g u l a r in f o r m , and i s po in ted . T h e l a t e r a l 
d e n t i c l e s a r e b lunt . T h e i n t e r n a l e d g e s of t he e y e s t a l k s e i t h e r t o u c h e a c h 
o t h e r a long a l m o s t t h e i r e n t i r e length , d i v e r g i n g only at t h e blunt t i p s of 
the s t a l k s , o r t h e y d i v e r g e f r o m the v e r y m i d d l e , r e s e m b l i n g in t h i s r e -
s p e c t C. l a t i c a u d a . T h e c o r n e a s a r e s m a l l and convex , and a r e s i t u a t e d in the 
a n t e r i o r half of t he s t a l k s , n e a r the l a t e r a l edge . T h e e y e s t a l k s a r e t h e 
s a m e length a s the b a s a l j o i n t s of t he a n t e n n u l a r s t a lk , o r s l i g h t l y l o n g e r . 
The a n t e n n u l a r s t a l k i s the s a m e length a s t he a n t e n n a l s t a lk ; t he t h i r d 
jo in t i s m u c h l o n g e r t han t h e s e c o n d . T h e t h i r d m a x i l l i p e d s have a f a i r l y 
b r o a d ( f o l i a c e o u s ) i s c h i u m and m e r u s . T h e i s c h i u m of the l a r g e che l i ped 
widens c o n s i d e r a b l y in i t s d i s t a l t h i rd ; the e x t e r n a l edge, which i s u s u a l l y 
i n d i s t i n c t l y s e r r a t e d and a l m o s t smoo th , b e a r s a v i s i b l e s p i n u l e a t the 
beg inn ing of the widened p a r t . The p r o x i m a l lobe on t h e e x t e r n a l edge of 
the m e r u s i s poin ted; i t s e x t e r n a l edge b e a r s f r o m t h r e e to f ive d e n t i c l e s ; 
the i n t e r n a l edge i s s m o o t h . T h e e x t e r n a l edge of t h e m e r u s i s d e n t i c u l a t e d 
in i t s d i s t a l ha l f , in f r o n t of t he lobe; when the che l iped i s bent , only the 
b a s e of the lobe of the m e r u s r e m a i n s u n c o v e r e d by the r o u n d e d p o s t e r o -

74 e x t e r n a l edge of t he c a r p u s . The c a r p u s i s s h o r t e r t han the p r o p o d u s ( in 
a f e m a l e f r o m Venice the c a r p u s i s - a c c o r d i n g to de M a n - s o m e w h a t l o n g e r 
than the p ropodus ) ; both i t s e d g e s a r e s m o o t h . The p r o p o d u s i s t h e s a m e 
width a s t he c a r p u s (on ly in the s p e c i m e n f r o m Ven ice w a s the p r o p o d u s 
n a r r o w e r t han the c a r p u s ) ; the e d g e s a r e s m o o t h . The lobe on the a n t e r i o r 
edge of the p r o p o d u s i s wide and low, wi th a s m a l l p r o m i n e n c e at t he b a s e 
of t he i n t e r n a l edge of t h e i m m o v a b l e d a c t y l u s ; the d a c t y l i a r e s h o r t e r t h a n 
the p r o p o d u s ; the m o v a b l e d a c t y l u s i s only a f r a c t i o n l o n g e r t han the i m -
m o v a b l e one; t he e x t e r n a l e d g e s of the dac ty l i a r e s m o o t h ; the end of the 
m o v a b l e d a c t y l u s i s c u r v e d , and when c l o s e d it e x t e n d s beyond the l e s s 
c u r v e d end of the i m m o v a b l e d a c t y l u s . The a r m a t u r e of t he p r e h e n s i l e e d g e s 
of the dac ty l i i s of two k inds ( F i g u r e 28): on the i m m o v a b l e d a c t y l u s a s l igh t 
ou tg rowth i s found, s i t u a t e d e i t h e r in the m i d d l e o r n e a r t he end; be tween 
it and the t i p a d i s t i n c t c a v i t y i s t h u s f o r m e d . In the f i r s t c a s e , the d a c t y l u s 
i s a l m o s t s t r a i g h t , whi le in the s e c o n d it i s s l i g h t l y c u r v e d . In both c a s e s , 



a row of s m a l l d e n t i c l e s i s found at t he b a s e . The p r e h e n s i l e edge of the 
m o v a b l e d a c t y l u s e i t h e r b e a r s a m i n u t e d e n t i c u l a t i o n a long i t s e n t i r e 
l eng th and h a s a n , i n c i p i e n t b r o a d den t i c l e a t i t s b a s e , t he f r e e m a r g i n of 
which b e a r s an even s m a l l e r den t i cu la t ion , o r it b e a r s at i t s b a s e a b r o a d 
t r u n c a t e den t i c l e , fo l lowed by a s e m i c i r c u l a r i nc i s ion , t hen by a m i n u t e 
den t i cu l a t i on a l m o s t up to the t ip . The two t y p e s of a r m a t u r e of t h e p r e -
h e n s i l e e d g e s of t h e dac ty l i of the l a r g e c h e l i p e d do not depend on t h e s e x 
of the a n i m a l . We found f o u r m a l e s and f o u r f e m a l e s a m o n g the s p e c i m e n s 
of the f i r s t type, and one m a l e of the s e c o n d type . It i s p o s s i b l e t ha t t h e 
type m a y depend on age , s i n c e t h i s l a s t m a l e w a s the l a r g e s t of a l l t he 
s p e c i m e n s s tud i ed . T h e c a r p u s of t he s m a l l che l i ped i s long and n a r r o w , 
n a r r o w e r t han the m e r u s ; i t s width i s j u s t one t h i r d of the l eng th of i t s 
i n t e r n a l edge, o r l e s s . T h e width of the p r o p o d u s i s equa l to tha t of t h e 
c a r p u s . The p r o p o d u s of t h e t h i r d p e r e i o p o d s i s oval . T h e t e l s o n i s s h o r t 
and b r o a d , a l m o s t s e m i c i r c u l a r , t h e b r e a d t h e x c e e d i n g the l eng th by one 
t h i r d ; t he p o s t e r i o r edge i s p u b e s c e n t , but b e a r s no s p i n e s a t a l l . T h e 
p o s t e r i o r edge of the o u t e r u ropod i s b r o a d l y r o u n d e d ; the r a i s e d p a r t 
of i t s s u p e r i o r s u r f a c e (which h a s the a p p e a r a n c e of a t r a n s v e r s e c r e s t on 
i t s e x t e r n a l half and i s c o v e r e d wi th h a i r ) i s s o m e d i s t a n c e f r o m the p o s t e r -
i o r edge ; a t t he p r o x i m a l end, a s m a l l den t i c l e i s found n e a r t he b a s a l j o in t . 

Figure 27. Callianassa pontica (Czerniavsky) 
a—frontal edge of carapace and eyestalks; b—sixth 
abdominal segment and caudal fan (From de Man, 1928) 

Colo ra t i on ; white , wi th a t r a n s i t i o n t o w a r d b l u i s h o r p i n k i s h r e d ( H e l l e r ) , 
o r whi t i sh , wi th a p ink o r l i g h t - b l u e t in t ( P e s t a ) . 

D i m e n s i o n s 
T o t a l length ( f r o m end of r o s t r u m to end 

of t e l s o n ) 52.0 m m 
Leng th of i s c h i u m of l a r g e che l iped 8.0 m m 
Length of m e r u s of l a r g e che l iped 9.0 m m 
Leng th of c a r p u s of l a r g e che l iped 10.0 m m 
Width of c a r p u s of l a r g e che l iped 8 .5 m m 
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Leng th of c h e l a of l a r g e che l i ped 15. 5 m m 
Leng th of m o v a b l e d a c t y l u s of l a r g e che l iped . 8. 0 m m 
L e n g t h of m e r u s of s m a l l che l iped 5 . 5 m m 
Leng th of c a r p u s of s m a l l che l iped 7 . 5 m m 
Width of c a r p u s of s m a l l che l iped 2. 5 m m 
Leng th of che l a of s m a l l che l iped 8 . 0 m m 
Width of c h e l a of s m a l l che l iped 2. 5 m m 
Leng th of t e l s o n 4. 0 m m 
Width of t e l s o n 6 . 0 m m 

D i s t r i b u t i o n . M e d i t e r r a n e a n (Nap le s , Sicily); A d r i a t i c Sea (Ven ice , 
Rovigno, P i zano , L e s i n a ) ; w e s t e r n s h o r e s of F r a n c e (St. Malo) ; B l a c k Sea. 

T h i s s p e c i e s i s found a t d e p t h s down to 10 m e t e r s . It u s u a l l y b u r r o w s in 
sand , o r h i d e s u n d e r the r o o t s of Z o s t e r a ( Z e r n o v , 1913). Young s p e c i m e n s 
a r e qui te o f t en e n c o u n t e r e d s w i m m i n g a t n ight a t the s u r f a c e ; l a r g e r s p e c i -
m e n s a r e s e e n at the s u r f a c e only d u r i n g h e a v y s t o r m s . A c c o r d i n g to 
C z e r n i a v s k y (1884), t he m a t u r e and s e m i m a t u r e i nd iv idua l s a r e v e r y r a p a -
c ious ; in a q u a r i u m cond i t ions t h e y a t t a c k o t h e r a n i m a l s o r one a n o t h e r . 

3. Genus C T E N O C H E L E S Kish inouye 
Ctenocheles Kishinouye, 1926:63. 

Type s p e c i e s : C t e n o c h e l e s b a l s s i K i sh inouye . 
The r o s t r u m i s s m a l l . T h e f i r s t p a i r of p e r e i o p o d s a r e a s y m m e t r i c a l 

and unequal , wi th w e l l - d e v e l o p e d c h e l a e . T h e s e c o n d p a i r of p e r e i o p o d s a r e 
s m a l l and c h e l a t e . P o d o b r a n c h i a e and m a s t i g o b r a n c h i a e a r e l ack ing . T h e 
f i r s t p l eopods of t he s e c o n d a b d o m i n a l s e g m e n t a r e s i m i l a r to t h o s e of t he 
t h r e e s u b s e q u e n t s e g m e n t s . 

The genus C t e n o c h e l e s i s on the one hand r e l a t e d to C a l l i a n a s s a , but 
d i f f e r s f r o m it in tha t t he p l eopods of t he s e c o n d s e g m e n t have the s a m e 
f o r m a s t h o s e of the s u b s e q u e n t p leopods ; on the o t h e r hand it i s r e l a t e d to 
Ca l l i an idea , but d i f f e r s f r o m it by t h e l a c k of m a s t i g o b r a n c h i a e . U n f o r t u -
na te ly , Kish inouye (1926) does not s p e c i f y w h e t h e r the b r a n c h i a l f i l a m e n t s 
o b s e r v e d in C a l l i a n i d e a a r e found in t h i s genus o r not ; if t he l a c k of m a s t i g o -
b r a n c h i a e r e m a i n s the only d i f f e r e n c e , t h i s h igh ly v a r i a b l e c h a r a c t e r wi l l 
h a r d l y b e ' s u f f i c i e n t to j u s t i f y the c r e a t i o n of a s e p a r a t e genus . 

1. C t e n o c h e l e s b a l s s i K i sh inouye ( F i g u r e 29). 
Pentacheles sp. Balss, 1914:75, Figure 43 — Ctenocheles balssi Kishinouye, 1926:63, Figure 1; 

Yokoya, 1933:55. 

[ O r i g i n a l d e s c r i p t i o n of Kish inouye , 1926] 
" C a r a p a c e i s n e a r l y one f o u r t h the t o t a l l eng th of the body, not long 

enough to c o v e r the whole length of t he c e p h a l o t h o r a x , l eav ing t h e s e g m e n t 
of t he l a s t p e r e i o p o d a u n c o v e r e d . It i s m o r e o r l e s s l a t e r a l l y c o m p r e s s e d , 
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and i t s m a r g i n c i l i a t ed . R o s t r u m v e r y s h o r t , l a t e r a l l y c o m p r e s s e d , and c o n -
t i n u e s t o a low m e d i a n k e e l behind with a r o w of about t e n m i n u t e t e e t h . O p h -
t h a l m o p o d a a r e h o r i z o n t a l l y c o m p r e s s e d at t he a n t e r i o r end, and the v i s u a l 

o r g a n lack ing . T h e y a r e n e a r l y equa l in length 
to the f i r s t jo in t of the f i r s t a n t e n n a e . F i r s t 
a n t e n n a e s u b e q u a l l y b i r a m o u s , f la igel lae l o n g -
e r t h a n the pedunc le , and s i t u a t e d j u s t be low 
the o p h t h a l m o p o d a . Second a n t e n n a e have n e i -
t h e r s c a p h o c e r i t e , n o r sp ine , be ing s i t u a t e d 
on the e x t e r n a l s i d e of the o p h t h a l m o p o d a . T w o 
p r o x i m a l j o i n t s of the pedunc le of t he s e c o n d 
a n t e n n a e a r e n e a r l y equa l in length to the p e d -
unc l e of the f i r s t a n t e n n a e . M a n d i b l e s have a 
v e r y s h a r p cu t t ing edge , and c a r r y a s y n a p h i -
pod of t h r e e j o in t s , of which the u l t i m a t e one 
i s the longes t , and i s f u r n i s h e d wi th s t i f f h a i r s . 
Second m a x i l l i p e d s c a r r y a p e d i f o r m e n d o p o -
di te of f i ve j o in t s , the d i s t a l jo in t of which i s 
a r m e d wi th t h i c k b r i s t l e s . T h i r d m a x i l l i p e d s 
a r e p e d i f o r m and long, c o n s i s t i n g of s ix j o i n t s . 
F o u r t h jo in t i s v e r y th i ck wi th a s h a r p , s e r r a t -
ed i n n e r edge . 

" F i r s t p a i r of p e r e i o p o d a unequa l in s i z e 
and f o r m , wi th w e l l - d e v e l o p e d c h e l a e . Right 
che l a i s l a r g e r t han the le f t , and r e s e m b l e s 

the r i gh t c h e l a of T h a u m a s t o c h e l e s m o r e o r l e s s ; but in t h i s s p e c i e s the 
c a r p o s i s v e r y s h o r t , and it s e e m s a s if f u s e d to the p r o p o d u s . D a c t y l u s 
a s we l l a s the p ro longed p r o c e s s of the p r o p o d u s a r e a r m e d wi th long, s h a r p 
t ee th , a l t e r n a t i n g with s a m e n u m b e r of s m a l l e r t e e t h . D a c t y l u s i s t u r n e d 
ou tward . M e r u s is r o b u s t , hav ing a r ounded a p p e a r a n c e at t he p r o x i m a l 
end. I s c h i u m i s n e a r l y a s long a s the m e r u s , but m u c h m o r e s l e n d e r . L e f t 
che l a i s a l s o we l l deve loped , but s m a l l e r , i t s d a c t y l u s be ing n e a r l y half 
t he length of tha t of the r i g h t c h e l a . I n n e r s i de of the c h e l a i s s e r r a t e d . 
P r o p o d u s i s n e a r l y the s a m e in l eng th wi th tha t of the rfght one, but about 
half in b r e a d t h . C a r p u s i s l onge r , but both the m e r u s and i s c h i u m a r e 
s h o r t e r , a s c o m p a r e d wi th t h o s e of the r i g h t che l a . F i r s t p a i r of p e r e i o -
poda i s v e r y p o o r l y h a i r e d , and i t s s u r f a c e i s n e a r l y s m o o t h . 

"Second p a i r of p e r e i o p o d a i s c h e l a t e and c o m p r e s s e d , wi th long h a i r s 
on t h e t r e n c h a n t e d g e s of the dac ty lus , p r o p o d u s and c a r p o s , and on the i n -
n e r m a r g i n of the m e r u s and i s c h i u m . In the p r o p o d u s and c a r p o s we f ind 
s o m e g r o u p s of a f ew s h o r t h a i r s . 

" T h i r d p a i r of p e r e i o p o d a i s a l i t t l e l o n g e r t h a n the s e c o n d . P r o p o d u s 
and the d i s t a l p o r t i o n of the c a r p o s a r e b r o a d , and t h e i r t r e n c h a n t s i d e s 
a r e c i l i a t ed . In the c a r p o s and m e r u s we f ind s m a l l g r o u p s of s h o r t h a i r s 
a s in the p r e c e d i n g p a i r . 

" F o u r t h p a i r of p e r e i o p o d a i s a l i t t l e l o n g e r and m o r e s l e n d e r than the 
p r e c e d i n g p a i r . C a r p o s i s e longa ted and c l u b - s h a p e d . I s c h i u m i s r a t h e r 
s h o r t in the t h i r d to f i f t h p e r e i o p o d a . 

" F i f t h p a i r of p e r e i o p o d a i s not s u b c h e l a t e . P r o p o d u s i s t h i c k l y h a i r e d 
a t t h e p o s t e r i o r i n n e r m a r g i n . 

"Coxa l jo in t of p e r e i o p o d a on both s i d e s m e e t wi th e a c h o t h e r a t the v e n -
t r a l m e d i a n l ine of the c e p h a l o t h o r a x , excep t t he l a s t two p a i r s which a r e 
s e p a r a t e d by the t h e l y c u m . 

Figure 28. Large cheliped of 
Callianassa pontica (Czerniav-
sky); two types of dactyli . 
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"Abdomen i s m u c h e longa ted . I ts s e g m e n t s a r e n e a r l y s m o o t h and the 
p l e u r o n i s l i t t l e deve loped . P l e o p o d a a r e we l l deve loped . F i r s t p a i r of 
p leopoda, howeve r , i s s m a l l , n a r r o w , and c o n s i s t s of two j o i n t s . Second 
to f i f t h p a i r s a r e qui te s i m i l a r to e a c h o the r , c o n s i s t i n g of two b r o a d l e a f -
l ike p l a t e s a t t he end of a s h o r t b a s a l jo in t . I n n e r m a r g i n of the endopodi te 
i s t h i ck ly c i l i a t ed , whi le the d i s t a l and o u t e r m a r g i n of the exopodi le [ s ic ] 
i s f u r n i s h e d wi th s h o r t h a i r s . Sixth p l eopoda f o r m the l a t e r a l p l a t e s of the 
r h i p i d u r a . Exopod i t e i s b r o a d e r than the endopodi te , and i s no tched at t he 
m i d d l e of t he p o s t e r i o r m a r g i n . T e l s o n i s a l s o n e a r l y a s b r o a d a s long, 
and h a s t h r e e r a d i a t i n g g r o o v e s f r o m the m i d d l e of the a n t e r i o r m a r g i n . 

" B r a n c h i a l s y s t e m i s v e r y s i m p l e , a r t h r o b r a n c h i a e only be ing deve loped . 
T h e y a r e found two in e v e r y s e g m e n t , f r o m tha t of the t h i r d m a x i l l i p e d to 
tha t of the f o u r t h p e r e i o p o d a . 

"The a n i m a l s e e m s to have b e e n caught f r o m a deep w a t e r , a s it i s b l ind 
(Kish inouye)" . 

Figure 29. Ctenocheles balssi Kishinouye (From Kishinouye, 1926) 

D i s t r i b u t i o n . J a p a n : the w e s t e r n s h o r e s of Honshu, Ohsu a r e a , 
n e a r Kash iwasak i , N i iga ta P r e f e c t u r e (Kishinouye) ; Wakasa Gulf, 119 m 
(Yokoya) . H. B a l s s d e s c r i b e d on ly a r i g h t che l i ped of t h i s s p e c i e s ( f r o m 
D o f l e i n ' s co l l ec t ion , p r e c i s e loca t ion not i nd ica t ed ) . 

Superfamily GALATHEIDEA 
The c a r a p a c e i s we l l deve loped , g e n e r a l l y wi th d i s t i n c t l a t e r a l e d g e s 

and a m a r k e d l inea a n o m u r i c a . T h e r o s t r u m i s a l s o wel l deve loped . The 
c a r a p a c e i s not f u s e d wi th the e p i s t o m e . T h e e y e s t a l k s a r e s h o r t and s tou t . 
The b a s a l jo in t of the a n t e n n u l e s i s m o r e o r l e s s p r o t u b e r a n t , and f r e q u e n t l y 
b e a r s one o r m o r e s t y l o c e r i t e s . T h e a n t e n n a l s t a l k i s f o u r - j o i n t e d ( the 
second and t h i r d j o i n t s a r e fused ) , in a few c a s e s f i v e - j o i n t e d (genus Aeg lea ) ; 
in r a r e c a s e s s p i n i f o r m s c a p h o c e r i t e s can be found (genus Urop tychus ) , 
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but t h e y a r e , a s a r u l e , l ack ing; the f l a g e l l a a r e long and s l e n d e r . The l a s t 
m a x i l l i p e d s a r e p e d i f o r m o r s o m e w h a t b r o a d e n e d . The f i r s t p a i r of p e r e i o -
pods a r e c h e l a t e and a l m o s t s y m m e t r i c a l . The t h r e e s u b s e q u e n t p a i r s a r e 
we l l deve loped and s i m p l e . The f i f t h p a i r i s s m a l l e r and b e a r s s m a l l c h e l a e ; 
t h e y a r e p a r t l y h idden in the b r a n c h i a l cav i ty . The t h o r a c i c s t e r n i t e s a r e 
b r o a d . The g i l l s a r e of t he p h y l l o b r a n c h i a t e type (wi th the e x c e p t i o n of Aeg l ea , 
in which t h e y a r e of the t r i c h o b r a n c h i a t e type) , a s a r u l e 14 in al l , v i z . , t e n 
a r t h r o b r a n c h i a e and f o u r p l e u r o b r a n c h i a e ; t he f i f t h p e r e i o p o d s a l w a y s b e a r 
p l e u r o b r a n c h i a e . S o m e t i m e s , m a s t i g o b r a n c h i a e s t i l l a p p e a r on s o m e of t he 
p e r e i o p o d s ; t h e r e a r e no p o d o b r a n c h i a e . T h e a b d o m e n i s we l l deve loped and 
s y m m e t r i c a l ; it i s m a d e up of s e v e n s e g m e n t s , t he f i r s t of which i s h idden 
u n d e r the c a r a p a c e ; t he a b d o m e n i s m o r e o r l e s s c o m p l e t e l y h idden u n d e r 
the t h o r a x ; the e p i m e r a of t he a b d o m e n a r e we l l deve loped ; the f i r s t e p i m e r a 
a r e s m a l l and the next o n e s a r e o r i e n t e d ob l ique ly o u t w a r d and a r e a l m o s t 
h o r i z o n t a l . Uropods a r e a l w a y s p r e s e n t and t o g e t h e r wi th the t e l s o n f o r m a 
b r o a d cauda l fan; t he t e l s o n o f t en h a s a t r a n s v e r s e s u t u r e . T h e a b d o m i n a l 
a p p e n d a g e s a r e g e n e r a l l y p r e s e n t in the m a l e on the f i r s t two a b d o m i n a l 
s e g m e n t s , while on the o t h e r s e g m e n t s t h e y m a y be p r e s e n t o r l ack ing . The 
f i r s t p a i r of p leopods a r e m o d i f i e d into gonopods . A c c o r d i n g to B o a s (1880, 
F i g u r e 169) e v e r y appendage h a s a s ing le wide b r a n c h ( the e x t e r n a l p la t e ) 
and i t s v e r y th in a n t e r i o r edge ( the i n t e r n a l p la te) , t o g e t h e r wi th the e x t e r n a l 
p la te , f o r m s a kind of tube . E a c h a p p e n d a g e of t he s e c o n d p a i r b e a r s a 
r u d i m e n t a r y o u t e r b r a n c h ( ib id . F i g u r e 170), whi le t he i n n e r b r a n c h b e a r s 
an append ix m a s c u l i n a at i t s t ip . If p r e s e n t , the t h r e e s u b s e q u e n t p a i r s of 
a p p e n d a g e s on s e g m e n t s f o u r and f ive , and o f t e n on two and t h r e e a r e 
e a c h c o m p o s e d of a s i m p l e , n a r r o w , t h r e e - j o i n t e d b r a n c h ; B o a s 
con t ends tha t t he t e r m i n a l jo int i s an append ix i n t e r n a and tha t t he p e n u l t i m a t e 
jo int i s a r e d u c e d i n t e r n a l b r a n c h b e a r i n g the append ix i n t e r n a at i t s d i s t a l end . 

B o a s , who c r e a t e d t h i s s u p e r f a m i l y ( which c o n s e q u e n t l y ought to b e a r h i s 
n a m e and not tha t of H e n d e r s o n , a s used) , no ted s o m e r e s e m b l a n c e be tween 
Ga l a the idea and P a g u r i d e a . O r t m a n n (1892) s t a t e s , " T h e G a l a t h e i d e a a r e 
in f ac t T h a l a s s i n i d e a c h a r a c t e r i z e d by a s p e c i f i c h a b i t u s - a s a c o n s e q u e n c e 
of the f l a t t e n i n g of the b o d y - a n d a l s o by the m o d i f i c a t i o n u n d e r g o n e by the 
l a s t p a i r of p e r e i o p o d s ; un l ike the P a g u r i d e a , the a b d o m e n in t h i s g r o u p 
s h o w s a c l o s e r e l a t i o n s h i p to the T h a l a s s i n i d e a " . 

The s p e c i e s of t h i s s u p e r f a m i l y a r e m a r i n e f o r m s , l iv ing in the l i t t o r a l 
zone, a s we l l a s a t g r e a t dep ths . The Aeg le idae , which a r e a b e r r a n t in 
m a n y r e s p e c t s , a r e r e p r e s e n t e d m o n o t y p i c a l l y by a s i n g l e genus with a 
s ing le s p e c i e s , v i z . , A e g l e a l a e v i s ( L a t r e i l l e ) , which i n h a b i t s t h e f r e s h 
w a t e r s of South A m e r i c a . Two f a m i l i e s be long to the Soviet f a u n a . 

Key to the F a m i l i e s 
1 (2). A b d o m e n b e n t , but not h idden u n d e r t h o r a x . T h i r d m a x i l l i p e d s wi th 

m a s t i g o b r a n c h i a e . F i r s t p e r e i o p o d s u s u a l l y s l e n d e r and long. 
S h r i m p l i k e h a b i t u s 3. F a m i l y G a l a t h e i d a e . 

2 (1). A b d o m e n h idden u n d e r t h o r a x . T h i r d m a x i l l i p e d s wi thout m a s t i g o -
b r a n c h i a e . F i r s t p e r e i o p o d s u s u a l l y of m o d e r a t e l e n g t h , s t r o n g . 
C r a b l i k e hab i tu s 4. F a m i l y P o r c e l l a n i d a e . 
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3. F a m i l y GALATHEIDAE 
Galatheidae Dana, 1852:1431; Ortmann, 1892:244; 1901: 1150; Benedict, 1903:244; Schmitt, 1921:162. 

Body s h r i m p l i k e , c a r a p a c e e longa ted , with w e l l - d e f i n e d a r e a s , a s a 
r u l e with t r a n s v e r s e w r i n k l e s ; t h e l a t e r a l e d g e s and the l i nea a n o m u r i c a a r e 
d i s t i n c t . The r o s t r u m i s we l l deve loped , t r i a n g u l a r , and s p i n i f o r m . The 

80 a n t e n n u l e s a r e not p r o t e c t e d . The a n t e n n a l s t a l k i s f o u r - j o i n t e d ( the s e c o n d 
and t h i r d j o i n t s a r e fused ) , v e r y s e l d o m hav ing a s c a p h o c e r i t e , and a s a r u l e 
without it ; the f l a g e l l u m i s long. The t h i r d m a x i l l i p e d s a r e i m p e r f e c t l y p e d i -
f o r m , the i s c h i u m and the m e r u s be ing n a r r o w and f r e q u e n t l y s p i n u l a t e d 
on the i n n e r s ide ; e p i p o d i t e s a r e a l w a y s p r e s e n t . The f i r s t p e r e i o p o d s a r e 
che l a t e , a s a r u l e , long and s l e n d e r . On e a c h s ide , t h e r e a r e 14 g i l l s of t h e 
p h y l l o b r a n c h i a t e type , n a m e l y f o u r p l e u r o b r a n c h i a e and t en a r t h r o b r a n c h i a e , 
d i s p o s e d a s fo l lows : one p l e u r o b r a n c h i a on e a c h of the s econd to f o u r t h 
p e r e i o p o d s , and two m a s t i g o b r a n c h i a e on e a c h of t he s e c o n d to f i f t h p e r e i o -
pods, and a l s o on the t h i r d m a x i l l i p e d s . The a b d o m e n i s c u r v e d v e n t r a l l y , 
but i s not bent u n d e r the t h o r a x : t he bend i s a t the l e v e l of the f o u r t h s e g -
m e n t , and not the t h i r d s e g m e n t a s in the t r u e s h r i m p s . T h e c a u d a l f an i s 
a w e l l - d e v e l o p e d n a t a t o r y o r g a n . In the m a l e , g e n i t a l a p p e n d a g e s a r e found 
on the f i r s t two a b d o m i n a l s e g m e n t s (on the f i r s t s e g m e n t t h e y m a y be r u d i -
m e n t a r y , but t h e y a r e a l w a y s p r e s e n t on t h e second) ; t h e t h r e e s u b s e q u e n t 
s e g m e n t s b e a r t w o - j o i n t e d p leopods , wi th b r o a d e n e d b a s a l p a r t s ; t h e s e 
a p p e n d a g e s may , h o w e v e r , be r u d i m e n t a r y . T h e f e m a l e s b e a r s i m p l e 
t h r e e - j o i n t e d p l eopods on the s econd to f i f t h s e g m e n t s (on t h e s e c o n d to 
f o u r t h t h e y m a y be r u d i m e n t a r y ) ; p l eopods a r e a l w a y s l ack ing on the f i r s t 
s e g m e n t . 

T h e s p e c i e s of t h i s f a m i l y a r e c h i e f l y known f r o m t h e t r o p i c a l s e a s , 
f r o m both the a b y s s a l and the l i t t o r a l z o n e s . M o s t of the G a l a t h e i d a e a r e 
ben th ic and do not s e e m a b l e to s w i m f r e e l y f o r g r e a t d i s t a n c e s . T h e 
genus U r o p t y c h u s i s we l l a d a p t e d to c o m m e n s a l i s m wi th s p o n g e s , h y d r o i d s 
c o r a l s , e t c . The a b y s s a l f o r m s a r e u s u a l l y bl ind. Bened ic t (1903) o b s e r v e d 
d i f f e r e n c e s in the n u m b e r of eggs be tween the l i t t o r a l and the a b y s s a l f o r m s ; 
the f i r s t have n u m e r o u s s m a l l eggs , whi le t he a b y s s a l f o r m s have few 
l a r g e eggs . 

H e n d e r s o n (1888) d iv ided the f a m i l y into two g r o u p s of g e n e r a a c c o r d i n g 
to the d e g r e e to which the a b d o m e n i s ben t . To the f i r s t g r o u p be long the 
g e n e r a wi th a s i m p l y c u r v e d a b d o m e n ( th i s g r o u p in t u r n i s d iv ided into 
two s u b g r o u p s : the l i t t o r a l g e n e r a with p i g m e n t e d e y e s and t h e a b y s s a l 
g e n e r a with unp igmen ted eyes ) ; in t he g e n e r a of the s e c o n d group , t h e 
d i s t a l p a r t of t he a b d o m e n i s m a r k e d l y bent u n d e r the p r o x i m a l p a r t , but 
not u n d e r the t h o r a x ; t he g e n e r a of t h i s g r o u p a r e a l l a b y s s a l . 

A. M i l n e - E d w a r d s and B o u v i e r (1894) d iv ided the g e n e r a of the G a l a t h e i d a e 
into two g r o u p s : t he " G a l a t h e e n s f l a g e l l e s " , and t h e " G a l a t h e e n s non f l a g e l l e s " . 
The f i r s t g r o u p i s m o r e p r i m i t i v e , and i s c h a r a c t e r i z e d by the p r e s e n c e 
of a n o n s e g m e n t e d f l a g e l l u m on the exopodi te of the f i r s t m a x i l l i p e d s ( s e e 
n a m e of t h i s group) . In addi t ion , the p l eopods on s e g m e n t s t h r e e to f ive in 
the m a l e s of t h i s g r o u p a r e f o l i a c e o u s . The a d a p t a t i o n to the a b y s s a l l i f e 
i s v e r y inc ip ien t within t h i s g roup: the e y e s t a l k s a r e s t i l l f r e e and b e a r 
p i g m e n t e d e y e s ; t h e o c u l a r s e g m e n t i s a l s o f r e e . T h e c i l i a r y s t r i p e s on the 
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c a r a p a c e a r e we l l deve loped ; the c a r a p a c e i t se l f i s s l e n d e r . The a n t e r o l a t e r a l 
ang le of the c a r a p a c e a l w a y s b e a r s a s p i n e . The l a r v a e a l w a y s h a t c h d u r i n g 
the z o e a s t a g e . In the g e n e r a of t he s e c o n d group , t h e exopod i t e of t he f i r s t 
m a x i l l i p e d s h a s no f l a g e l l u m ; the l a s t p l e o p o d s of t h e m a l e l o s e t h e i r f o l i a - ^ 
c e o u s f o r m and b e c o m e f i l i f o r m ; t h e o c u l a r s e g m e n t i s f r e q u e n t l y f u s e d wi th 
the a d j a c e n t a r e a s , and the e y e s a r e a t r o p h i e d ; t he c a r a p a c e b e c o m e s f i r m l y 
c a l c i f i e d , t h i c k and h a r d ; t h e a n t e r o l a t e r a l ang le of the c a r a p a c e h a s no 
sp ine ; the c i l i a r y s t r i p e s g r a d u a l l y d i s a p p e a r . The l a r v a e h a t c h d u r i n g the 
m e t a z o e a s t a g e . "The fo l lowing c h a r a c t e r s p r o v e tha t t h i s i s t he p r i m i t i v e 
g r o u p of t he G a l a t h e i d a e f r o m which the o t h e r h i g h e r f o r m s g r a d u a l l y evo lved : 
the r e d u c t i o n of t h e f l a g e l l u m on the exopod i t e s of t he f i r s t m a x i l l i p e d s , t h e 
a l m o s t p e r m a n e n t a b s e n c e of e p i p o d i t e s on t h e p e r e i o p o d s , and the m o d i f i c a -

81 t ion and r e d u c t i o n u n d e r g o n e by the p leopods , which have no c o p u l a t o r y f u n c -
t ion . At the s a m e t i m e we o b s e r v e an i n c r e a s i n g and s p e c i f i c a d a p t a t i o n of 
t h e s e a n i m a l s t o a b y s s a l l i f e : t he c a r a p a c e b e c o m e s th ick , the e y e s c e a s e t o 
be f u n c t i o n a l o r g a n s , and b e c o m e i m m o v a b l e , f u s e d with t h e i r s t a l k and the 
r o s t r u m . A s m a y be expec t ed , t he a n t e n n u l a r s e t a e a r e s t r o n g l y deve loped 
within t h i s group, which b e c a m e a d a p t e d to g r e a t d e p t h s " (A. M i l n e - E d w a r d s 
and B o u v i e r ) . 

On the b a s i s of the s a m e c h a r a c t e r s O r t m a n n (1901) c r e a t e d t h e s u b -
f a m i l i e s G a l a t h e i n a e ( = " G a l a t h e e n s f l a g e l l e s " A. M i l n e - E d w a r d s and 
B o u v i e r ) and M u n i d o p s i n a e ( = " G a l a t h e e n s non f l a g e l l e s " A. M i l n e - E d w a r d s 
and B o u v i e r ) . 

Key to the S u b f a m i l i e s 
1 ( 2 ) . E y e s t a l k s f r e e , wi th w e l l - d e v e l o p e d e y e s . Exopod i t e of f i r s t 

m a x i l l i p e d s ending in a s i m p l e f l a g e l l u m 
1. S u b f a m i l y G a l a t h e i n a e O r t m a n n . 

2 ( 1 ) . E y e s t a l k s f r e e o r f u s e d with the o c u l a r s e g m e n t , which i s i t s e l f 
f r e q u e n t l y f u s e d with the a d j a c e n t a r e a s ; e y e s r e d u c e d . Exopod i t e 
of f i r s t m a x i l l i p e d without f l a g e l l u m 

2. Sub fami ly M u n i d o p s i n a e O r t m a n n . 

Key to the G e n e r a 
1 ( 2 ) . * C o r n e a s p i g m e n t e d . Exopod i t e of f i r s t m a x i l l i p e d with f l a g e l l u m 

( S u b f a m i l y Ga la the inae ) . 
2 ( 5 ) . R o s t r u m n e i t h e r c u r v e d n o r l a t e r a l l y c o m p r e s s e d . 
3 (4). R o s t r u m t r i a n g u l a r and d o r s o v e n t r a l l y f l a t t e n e d , wi th d e n t i -

cu l a t ed l a t e r a l e d g e s . S u p r a o r b i t a l s p i n e s l a ck ing o r r e d u c e d . 
1. G a l a t h e a F a b r i c i u s . 

82 4 (3). R o s t r u m s p i n i f o r m , s m o o t h . S t rong s u p r a o r b i t a l s p i n e s on 
s i d e s of r o s t r u m . 2. Munida L e a c h . 

5 ( 2 ) . R o s t r u m c u r v e d and l a t e r a l l y c o m p r e s s e d ; e d g e s , p a r t i c u l a r l y 
the s u p e r i o r one, d e n t i c u l a t e d . . . 4 . C e r v i m u n i d a B e n e d i c t . 

6 (1). C o r n e a s not p i g m e n t e d . Exopod i t e of f i r s t m a x i l l i p e d wi thout 
f l a g e l l u m ( S u b f a m i l y Mun idops inae ) . . 3. M u n i d o p s i s W h i t e a v e s . 

* [Presumably (6) . ] 

80 



Subfami ly GALATHEINAE 
Galatheinae Ortmann, 1901:1150. 

T h e e y e s t a l k s a r e f r e e , t he e y e s we l l deve loped . T h e exopodi te of the 
f i r s t m a x i l l i p e d s h a s a s i m p l e o n e - j o i n t e d f l a g e l l u m . 

1. Genus GALATHEA F a b r i c i u s 
Galathea Fabricius, 1798:414; Leach, 1815; Milne-Edwards, 1837: 273; Dana, 1852:478; Bell, 1853: 

195; Heller, 1863: 188; Henderson, 1888: 117; Ortmann, 1892:248; Benedict, 1903:246; Stimpson, 1907:230; 
Balss, 1913:1. 

Type s p e c i e s : G a l a t h e a s t r i g o s a (L inne ) . 
The leng th of the c a r a p a c e e x c e e d s i t s width; it i s s l i gh t l y p r o t u b e r a n t , 

and i t s s u r f a c e i s c o v e r e d with n u m e r o u s t r a n s v e r s e h a i r y l i n e s . The 
c a r a p a c e i s u s u a l l y s m o o t h excep t f o r the a n t e r i o r p a r t of t he g a s t r i c a r e a . 
The l a t e r a l e d g e s b e a r s p i n e s o r d e n t i c l e s . T h e c e r v i c a l g r o o v e i s d e e p 
and d i s t i n c t . T h e c a r d i a c a r e a i s not p r o t u b e r a n t . The r o s t r u m i s t r i a n g u l a r 
and d o r s o v e n t r a l l y f l a t t e n e d , f r e q u e n t l y b e a r i n g a long i tud ina l f u r r o w 
on i t s s u p e r i o r s u r f a c e ; t he l a t e r a l e d g e s of t h e r o s t r u m a r e , a s a r u l e , 
den t i cu l a t ed ; of t h e s e d e n t i c l e s , two a r e s i t u a t e d above the e y e s and a r e 
ev iden t ly homologous to the s u p r a o r b i t a l s p i n e s of Munida . T h e f i r s t jo in t 
of the a n t e n n u l a r s t a l k i s l a r g e and b e a r s a n u m b e r of d i s t a l s p i n e s ; t he 
two s u b s e q u e n t j o i n t s of t he s t a l k a r e s l e n d e r and s u b e q u a l in l eng th 
a s t he f i r s t jo in t ; t he f l a g e l l a a r e v e r y s h o r t . T h e a n t e n n a l s t a l k h a s t h r e e 
s tout p r o x i m a l j o i n t s ; t he f i r s t two j o i n t s b e a r s t r o n g s p i n e s ; t he f l a g e l l u m 
i s long. The e y e s t a l k s a r e s h o r t , s t r o n g , s o m e w h a t b r o a d e n e d d i s t a l l y , 
and p a r t l y h idden u n d e r the r o s t r u m ; the o r b i t i s d e l i m i t e d v e n t r a l l y by a 
den t i cu l a t ed c r e s t . The t h i r d m a x i l l i p e d s a r e s t r a i g h t , t h e i r two d i s t a l j o i n t s 
be ing n e i t h e r f o l i a c e o u s n o r b r o a d e n e d . The s e c o n d jo in t h a s a m i n u t e 
den t i cu la t ion on the i n t e r i o r p a r t of the p o s t e r i o r edge and i s s p i n u l a t e d on 
i t s a n t e r i o r edge . The t h i r d jo in t i s g e n e r a l l y s h o r t e r t han the s e c o n d and 
b e a r s one o r two s p i n e s on i t s i n n e r edge . T h e f i r s t p a i r of p e r e i o p o d s a r e 
che l a t e , m o d e r a t e l y long and s p i n u l o s e : t h e dac ty l i a r e d i s t a l l y spoon l ike 
and convex. The s econd to f o u r t h p e r e i o p o d s a r e s i m p l e . The f i f t h p a i r of 
p e r e i o p o d s a r e s m a l l ; t h e y a r e p a r t l y bent u n d e r the c a r a p a c e and b e a r 
s m a l l c h e l a e . The a b d o m e n i s a l m o s t a s wide a s t he c a r a p a c e , but i s 
s l i gh t l y l o n g e r . T h e a n t e r i o r e d g e s of t he s e g m e n t s a r e s m o o t h ; t he c a u d a l 
f an i s b r o a d . 

83 The s p e c i e s of t h i s s u b f a m i l y a r e m o s t l y l i t t o r a l , but s o m e of t h e m a r e 
a l s o found at c o n s i d e r a b l e d e p t h s . T h e y p r e f e r r o c k y b o t t o m s and a r e 
e s p e c i a l l y abundant in t h e t r o p i c a l s e a s a m o n g s p o n g e s and c o r a l r e e f s . 
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Key to the S p e c i e s 
1 (4). A n t e r i o r p a r t of g a s t r i c a r e a wi th only two s p i n e s . 
2 ( 3 ) . B a s a l s p i n e s of r o s t r u m s m a l l . S u p e r i o r edge of m e r i of s e c o n d 

p a i r of p e r e i o p o d s wi th m i n u t e s p i n e s . . . . 1. G. s t r i g o s a (L inne ) . 
3 ( 2 ) . B a s a l s p i n e s of r o s t r u m f a i r l y s t r o n g . S u p e r i o r edge of m e r i of 

s e c o n d p a i r of p e r e i o p o d s with 11 o r 12 s t r o n g poin ted d e n t i c l e s . . • 
2. G. a c a n t h o m e r a S t impson . 

4 ( 1 ) . A n t e r i o r p a r t of g a s t r i c a r e a wi th m o r e than two s p i n e s . 
5 ( 6 ) . L a t e r a l e d g e s of r o s t r u m s m o o t h and u n a r m e d beyond the b a s a l 

s p i n e s . B r o a d g a p r e m a i n s open b e t w e e n c h e l a e when c l o s e d . 
E a c h a b d o m i n a l s e g m e n t wi th a t r a n s v e r s e f u r r o w . Body m o d e r a t e -
ly p u b e s c e n t 3. G. i n t e g r a Bened i c t . 

6 (5). L a t e r a l e d g e s of r o s t r u m b e a r t h r e e o r f o u r s p i n e s on e a c h s i d e 
beyond b a s a l s p i n e s . When c lo sed , c h e l a e a p p r o x i m a t e c l o s e l y . E a c h 
a b d o m i n a l s e g m e n t wi th f o u r t r a n s v e r s e f u r r o w s . Body h igh ly 
p u b e s c e n t 4. G. p u b e s c e n s S t impson . 

1. Ga la thea s t r i g o s a (L inne) ( F i g u r e 30) 
Cancer strigosus Linne, 1766: 1053. — Galathea strigosa Risso, 1826:47; Milne-Edwards, 1837:273; Bell, 

1853:200; Heller, 1863:189, PI. 6 . Figures 1 -2 (literature) Ortmann, 1892:250, PI. 11, Figure 6 i. 

T h e s u r f a c e of the c a r a p a c e h a s t r a n s v e r s e f u r r o w s , of which the f o u r 
d e e p e r o n e s a r e l o c a t e d beyond the c e r v i c a l g roove ; on the a n t e r i o r edge of 
e a c h f u r r o w a r e s h o r t h a i r s , d i r e c t e d f o r w a r d . T h e r o s t r u m i s t r i a n g u l a r , 
with a poin ted tip, and b e a r s t h r e e s p i n e s on e a c h s i d e ( m o r e c o r r e c t l y , 
f o u r s p i n e s , s ince , u n d e r the i n f e r o l a t e r a l sp ine , an a d d i t i o n a l s m a l l one 
i s u s u a l l y found) . The d o r s a l s u r f a c e of t he r o s t r u m h a s a s l igh t d o r s a l 
f u r r o w at i t s b a s e . T h e g a s t r i c a r e a b e a r s a p a i r of s p i n e s n e a r the b a s e 
of t he r o s t r u m and a l a t e r a l sp ine on e a c h s i de . The h e p a t i c a r e a b e a r s a 
sp ine in i t s a n t e r i o r ha l f . The l a t e r a l edge of the c a r a p a c e u s u a l l y b e a r s 
e ight s p i n e s . In f r o n t of the s t r o n g sp ine at the a n t e r o l a t e r a l c o r n e r , 
a n o t h e r v e r y s m a l l sp ine i s found; below it a r e two o r t h r e e m o r e s p i n u l e s . 
The e y e s a r e f a i r l y l a r g e , with s h o r t e y e s t a l k s . The f i r s t jo in t of the a n t e n -
n u l a r s t a l k i s b r o a d and b e a r s t h r e e s t r o n g s p i n e s . T h e o t h e r j o in t s , a r t i c u -
l a t ed be tween the i n t e r n a l sp ine and the m e d i a n s p i n e s , a r e long and c y l i n d r i -
c a l , whi le the f l a g e l l a a r e v e r y s h o r t . The s econd joint of t he a n t e n n a l s t a l k 

84 b e a r s s p i n e s a t t he d i s t a l end of the i n t e r n a l and e x t e r n a l e d g e s . The t h i r d 
joint b e a r s a sp ine at the d i s t a l end of the i n t e r n a l edge . T h e t h i r d m a x i l l i p e d s 
a r e s h o r t ; t he m e r u s i s l o n g e r than the c a r p u s and b e a r s a s p i n e at t he 
d i s t a l end of the i n f e r i o r edge; the i n t e r n a l edge h a s a m i n u t e den t i cu la t ion ; 
t he c a r p u s b e a r s two s t r o n g s p i n e s on i t s i n f e r i o r edge . T h e c h e l i p e d s a r e 
f a i r l y long, sp inu lose , and p u b e s c e n t . The i s c h i u m h a s one o r two s p i n e s 
on i t s i n t e r n a l edge, which b e c o m e s s h a r p t o w a r d the d i s t a l end. T h e m e r u s 
b e a r s t h r e e s t r o n g s p i n e s on the d i s t a l half of i t s i n t e r n a l edge and two 
s p i n e s on i t s s u p e r i o r s u r f a c e ; it a l s o b e a r s a row of s m a l l e r s p i n e s on the 
e x t e r n a l edge; on the i n f e r i o r p a r t of the i n t e r i o r s i d e t h e r e i s a row of 
s p i n e s , which s t a r t s f r o m the end of t he i s c h i u m . T h e c a r p u s i s s h o r t e r 
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than the m e r u s ; it b e a r s two s t r o n g s p i n e s on i t s i n t e r n a l edge and two 
r o w s of s p i n e s on i t s s u p e r i o r s u r f a c e ; t h e s e r o w s a r e s i t u a t e d n e a r t he 
m a r g i n s , so tha t the m i d d l e of the jo in t r e m a i n s s m o o t h o r b e a r s two o r 
t h r e e t i ny s p i n u l e s ; on t h e i n f e r i o r p a r t of the i n t e r n a l s u r f a c e two s p i n e s 
a r e found. The p r o p o d u s i s f a i r l y long, b e c o m i n g s o m e w h a t b r o a d e r d i s t a l l y , 
and it i s rounded at t he i n s e r t i o n of the dac ty l i . The s u p e r i o r s u r f a c e of 
the p r o p o d u s and of the d a c t y l u s i s f l a t . The l a t e r a l e d g e s of t he p r o p o d u s 
and the e x t e r n a l e d g e s of t he dac ty l i b e a r s t r o n g s p i n e s . In t h e p r o x i m a l 
half of the p ropodus , be low the i n t e r n a l row of m a r g i n a l s p i n e s , a n o t h e r 
row i s found; it i s u s u a l l y m a d e up of t h r e e s p i n e s . A row of s m a l l s p i n e s 
e x t e n d s s o m e w h a t d i agona l ly f r o m the e x t e r n a l p r o x i m a l ang le of t h e s u p e r i o r 
s u r f a c e of the p r o p o d u s to the gap b e t w e e n the dac ty l i . T h e r e i s a row of 
s i m i l a r s p i n e s a t the m i d d l e of t h e s u p e r i o r s u r f a c e of t he i m m o v a b l e d a c t y -
lus . The b a s e of the m o v a b l e d a c t y l u s b e a r s a sp ine on i t s s u p e r i o r s i d e and 
one on the i n f e r i o r s i de . The i n f e r i o r s u r f a c e of the p r o p o d u s i s convex and 
h a s no s p i n e s . Both dac ty l i a r e i d e n t i c a l in f o r m and t h i c k n e s s ; t h e p r e -
h e n s i l e e d g e s b e a r po in ted t u b e r c l e s , which b e c o m e g r a d u a l l y l o n g e r d i s t a l l y . 
The ends of t he dac ty l i a r e concave and spoon l ike ; when c lo sed , t he t u b e r c l e s 
of one d a c t y l u s c o r r e s p o n d to the s p a c e s be tween the t u b e r c l e s of the o t h e r 
d a c t y l u s . The t h r e e s u b s e q u e n t p a i r s of p e r e i o p o d s have s o m e w h a t f l a t t e n e d 
j o i n t s ; the m e r a l and c a r p a l j o i n t s have s p i n u l a t e d a n t e r i o r edges ; the m e r a l 
j o i n t s have a s t r o n g sp ine at t he d i s t a l i n f e r o p o s t e r i o r end, and two s m a l l e r 
s p i n e s . T h e a n t e r i o r edge of t he p r o p o d u s b e a r s s m a l l s p i n e s in t h e p r o x i m a l 
half and on the p o s t e r i o r edge; the dac ty l i a r e s h o r t and wide, and a l m o s t 
s t r a i g h t a t t he b a s e . The a b d o m i n a l s e g m e n t s a r e s m o o t h and have the 
s a m e h a i r y t r a n s v e r s e f u r r o w s a s t h e c a r a p a c e . The t e l s o n t a p e r s d i s t a l l y 
and h a s a d e e p i nc i s i on on i t s p o s t e r i o r edge , which c o n s e q u e n t l y a p p e a r s 
b i loba te . The s u p e r i o r s u r f a c e b e a r s f l a t g r a n u l e s , s u r r o u n d e d by a c r o w n 
of c i l i a d i r e c t e d b a c k w a r d . The p l a t e s of the u r o p o d s have b r o a d c a r i n a e 
s i t u a t e d n e a r e r to the e x t e r n a l edge, and b e a r t r a n s v e r s e r o w s of s h o r t 
m o v a b l e s p i n u l e s . 

Co lo ra t i on : r e d d i s h , with a n u m b e r of blue t r a n s v e r s e s t r i p e s and 
s p o t s (Be l l , H e l l e r ) ; the body i s d a r k r ed , wi th b lue s t r i p e s and r e d h a i r s 
( R i s s o ) ; t he s p e c i m e n s p r e s e r v e d in a l coho l have a pa le y e l l o w i s h c o l o r a t i o n . 

D i m e n s i o n s 
T o t a l l eng th 44. 0 m m 
Leng th of r o s t r u m 7 . 0 m m 
Leng th of m e r u s of che l iped 12. 5 m m 
Lengh of c a r p u s of che l iped 8. 0 m m 
Leng th of c h e l a of che l iped 1 7 . 0 m m 
Width of c h e l a of che l iped 5. 5 m m 
Leng th of dac ty l i of che l iped 7 . 5 m m 
Leng th of s e c o n d p e r e i o p o d s 3 1 . 0 m m 

D i s t r i b u t i o n . A d r i a t i c Sea and M e d i t e r r a n e a n Sea; s h o r e s of Eng land , 
I r e l a n d , Be lg ium, D e n m a r k , Sweden and N o r w a y (up to V a r a n g e r F j o r d ) . 
Y a r z h i n s k i i (1870) r e c o r d e d t h i s s p e c i e s f r o m the Wes t M u r m a n c o a s t wi thout 
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i nd i ca t i ng the e x a c t loca l i ty ; a f t e r t h i s au tho r , nobody found G. s t r i g o s a in 
Soviet s e a s , but the p o s s i b i l i t y of a c h a n c e a p p e a r a n c e of t h i s s p e c i e s , 
owing to A t l an t i c s t r e a m s , should not be ove r looked ; t h e r e f o r e we inc lude 
it in the p r e s e n t work . 

Figure 30. Galathea strigosa (LinnS) 

G. s t r i g o s a i s found f r o m the l i m i t of the t i d a l zone to dep ths of about 
65 m e t e r s ; it p r e f e r s r o c k y and s a n d y b o t t o m s . 

[ F r o m Bel l , 1853] 
"It f r e q u e n t s poo ls be tween t i d e - m a r k s , w h e r e t h e r e a r e l oose s t o n e s 

and sand . It is , g e n e r a l l y speak ing , v e r y s low in i t s m o t i o n s , though it 
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wil l f r e q u e n t l y m o v e with v e r y g r e a t ac t iv i ty , e s p e c i a l l y when a l a r m e d . 
F r o m the g r e a t length of i t s f i r s t p a i r of l egs , i t s m o t i o n s a r e a l w a y s r e -
t r o g r a d e . In walk ing i t s p a c e i s t a r d y ; but in s w i m m i n g it d a r t s f r o m 
spot t o spo t wi th the r a p i d i t y of an a r r o w . It i s n e v e r s e e n in any e x p o s e d 
p a r t of the pool, but a l w a y s s e e k s the s h e l t e r of s t o n e s , o r s o m e hole in 
the rock , s o tha t it can r e t i r e on the l e a s t a l a r m . It i s v e r y r e m a r k a b l e 
to w i t n e s s the a c c u r a c y with which t h e y wi l l d a r t b a c k w a r d , f o r s e v e r a l 
f ee t , in to a ho le v e r y l i t t l e l a r g e r t han t h e m s e l v e s ; t h i s I have o f t e n s e e n 
t h e m do, and a l w a y s wi th p r e c i s i o n . " 

2. G a l a t h e a a c a n t h o m e r a S t impson 
Galathea acanthomera Stimpson, 1858:252; 1907:232, de Man, 1907:402; Balss 1913:2; Figure 1; 

Yokoya, 1 9 3 3 : 5 5 . - Galathea orientalis Ortmann, 1892:252, PI. 11, Figure 10 (nec Stimpson). 

T h e l eng th of t he r o s t r u m and i t s r e l a t i v e width v a r y . T h e l a t e r a l s p i n e s 
of t h e r o s t r u m a r e poin ted ; t h e b a s a l sp ine of the r o s t r u m , the f i r s t of t h e s e 
s p i n e s , i s d i r e c t e d s t r a i g h t f o r w a r d o r ou twa rd ; t he s e c o n d sp ine c u r v e s 
s l i gh t l y i nward o r i s d i r e c t e d s t r a i g h t f o r w a r d . T h e t e r m i n a l sp ine , which 
i s about two f i f t h s of the t o t a l l eng th of the r o s t r u m , b e a r s on i t s l a t e r a l 
edges f o u r to s i x m i c r o s c o p i c s p i n u l e s and a few h a i r s . T h e l eng th and 
f o r m of the r o s t r a l s p i n e s i s s o m e w h a t v a r i a b l e . I m m e d i a t e l y beh ind the 

87 t r a n s v e r s e l ine , which e x t e n d s be tween t h e b a s e s of t h e f i r s t and s e c o n d 
l a t e r a l s p i n e s , a r e two m e d i a n s p i n e s s i t u a t e d c l o s e t o g e t h e r . The s u p e r i o r 
s u r f a c e of the r o s t r u m i s p a r t l y c o v e r e d by a m e d i a n p u b e s c e n c e , m a d e 
up of s h o r t h a i r s , d i s p o s e d in p a r a l l e l a r c u a t e d r o w s on both s i d e s and n e a r 
t he m e d i a n l ine . At the l e v e l of t he b a s e of t h e f o u r t h l a t e r a l sp ine , a long 
m e d i a n h a i r i s found, and t h e r e a r e two m o r e h a i r s a l m o s t in t h e m i d d l e of 
the r o s t r u m , one on e a c h s ide of the m e d i a n l ine . The l a t e r a l e d g e s of the 
c a r a p a c e b e a r n ine s p i n e s . The f i r s t sp ine i s s i t u a t e d a t t h e o u t e r ang le 
of the o rb i t , and s l a n t s ou tward . The s e c o n d sp ine h a s a l e s s de f in i t e 
ou twa rd s l an t and i s n e a r e r to the f i r s t sp ine than to the c e r v i c a l g r o o v e . 
The t h i r d sp ine i s s m a l l e r t h a n t h e second , and i s s i t u a t e d on t h e s u p e r i o r 
s u r f a c e n e a r the c e r v i c a l g roove , s o m e d i s t a n c e f r o m t h e l a t e r a l edge . The 
f o u r t h sp ine is found below the l a t e r a l edge and i s t he s a m e l eng th a s t h e 
s e c o n d sp ine . Beyond the c e r v i c a l g roove , t h e l a t e r a l edge b e a r s f ive m o r e 
s p i n e s of equa l l eng th and d i s p o s e d at equa l d i s t a n c e s . T h e i r l eng th i s t h e 
s a m e a s tha t of t he s econd sp ine , wi th t h e excep t ion of the l a s t one, which 
i s s o m e t i m e s s h o r t e r . Behind the two s p i n e s , t he s u r f a c e of t he c a r a p a c e 
b e a r s about s e v e n t r a n s v e r s e c r e s t s ; t he h a i r s on the c r e s t s a r e 0. 3 to 0. 35 
m m long. On the s u p e r i o r s u r f a c e of the c a r a p a c e , t h e r o s t r u m , and the 
a b d o m e n t h e r e i s a rough , d e n s e s c u l p t u r e of s m a l l ho l lows . The a n t e r i o r 
e d g e s of the a b d o m i n a l s e g m e n t s a r e p u b e s c e n t and b e a r a few a d d i t i o n a l 
m o d e r a t e l y long h a i r s . S i m i l a r s c a t t e r e d h a i r s a r e a l s o found on the l a t e r a l 
p a r t s of the s u p e r i o r s u r f a c e of the c a r a p a c e . The t h i r d jo in t , c o n s i d e r e d 
f r o m the end of the a n t e n n a l s t a lk , h a s a s t r o n g sp ine on i t s s u p e r i o r s u r f a c e 

85 



and a s i m i l a r one on the i n f e r i o r s u r f a c e . T h e p e n u l t i m a t e jo in t b e a r s a 
s m a l l e r sp ine on i t s s u p e r i o r s u r f a c e . T h e i s c h i u m of the t h i r d m a x i l l i p e d s 
i s s o m e w h a t l o n g e r than the m e r u s , i t s e x t e r n a l edge ending d i s t a l l y in a 
v i s i b l e too th which i s bent s l i g h t l y i nward , whi le i t s i n t e r n a l edge e n d s in 
a s h o r t e r but t h i c k e r c y l i n d r i c a l too th . The two po in ted t e e t h on the i n -
t e r n a l edge of the m e r u s a r e s t r o n g e r t han t h e t e e t h of t he e x t e r n a l edge ; 
t he a n t e r i o r sp ine on the e x t e r n a l edge i s s o m e t i m e s c u r v e d i n w a r d and i s 
s i t u a t e d a t the d i s t a l end; n e a r the m i d d l e of the edge, a n o t h e r s p i n e i s found. 
The e x t e r n a l edge of t he c a r p u s b e a r s two o r t h r e e po in ted s p i n e s , and in 
f r o n t of t h e s e a n o t h e r s m a l l po in ted den t i c l e i s found. The s l e n d e r s t a l k of 
the exopodi te i s s l i g h t l y l o n g e r than the m e r u s . The c h e l i p e d s a r e not qu i te 
even; t he m o v a b l e d a c t y l u s of the l a r g e che l a b e a r s a f a i r l y s t r o n g , m o d e r -
a t e l y po in ted too th a t h i r d of the way a long it, and f r o m t h i s too th to the end 
of the p r e h e n s i l e edge a r e 25 blunt d e n t i c l e s ; t h e i m m o v a b l e d a c t y l u s , a s 
we l l a s the dac ty l i of the s m a l l che la , b e a r only m i n u t e d e n t i c l e s on t h e i r 
p r e h e n s i l e edge ; in the l a r g e m a l e s p e c i m e n s , t h e dac ty l i , when c l o s e d , 
show open gaps . The m e r u s of t he s e c o n d p a i r of l e g s b e a r a long the e n t i r e 
l eng th of i t s s u p e r i o r edge 11 o r 12 s t r o n g , po in ted d e n t i c l e s of a l m o s t equa l 
length ; t h e i n f e r i o r edge i s a l s o s l i g h t l y d e n t i c u l a t e d and e n d s at t he d i s t a l 
end in a po in ted sp ine , which e x t e n d s s l i g h t l y beyond the r o u n d e d end of the 

88 m e r u s . The e x t e r n a l edge of the c a r p u s b e a r s f o u r to s i x poin ted s p i n e s of 
about t he s a m e leng th a s t he s p i n e s of t he m e r u s ; t h e a p i c a l sp ine i s s o m e w h a t 
l o n g e r than the o t h e r s . T h e p r o p o d u s b e a r s in the p r o x i m a l half of i t s 
s u p e r i o r edge t h r e e o r f o u r s p i n e s , s l i g h t l y s m a l l e r t h a n t h o s e of t h e m e r u s , 
whi le t he i n f e r i o r edge b e a r s s ix m o v a b l e s p i n e s , which a r e a l m o s t t he 
s a m e length a s t he s p i n e s on t h e s u p e r i o r edge . T h e d a c t y l u s i s s l i g h t l y 
m o r e than half t he l eng th of t h e p r o p o d u s ; it ends in a c u r v e d c law, and i t s 
i n f e r i o r edge b e a r s s i x m o v a b l e s p i n u l e s , which b e c o m e g r a d u a l l y l o n g e r in 
a d i s t a l d i r e c t i o n . T h e s u p e r i o r edge of the m e r u s i s c o v e r e d with h a i r s , 
which a r e p a r t l y p i n n a t e . The p o s t e r i o r s u r f a c e b e a r s t r a n s v e r s e r o w s of 
s h o r t h a i r s , and, n e a r the i n f e r i o r edge, long h a i r s . T h e s u b s e q u e n t j o i n t s 
a r e a l s o h a i r y . The t h i r d and f o u r t h p a i r s of l e g s a r e i d e n t i c a l wi th t h o s e 
d e s c r i b e d above , but t he s p i n e s on the s u p e r i o r edge of t h e m e r u s of t h e 
f o u r t h p a i r a r e r e l a t i v e l y s m a l l e r . The c h e l i p e d s and the walk ing l e g s 
have no e p i p o d i t e s . 

The c o l o r i s p a l e y e l l o w i s h r e d . T h e r o s t r u m i s whi t i sh , a s a r e the 
l a t e r a l s p i n e s of t he c a r a p a c e . T h e h a i r y c r e s t s on t h e c a r a p a c e and t h e 
a b d o m i n a l s e g m e n t s a r e do t ted wi th s m a l l r e d s p o t s . The m e r u s and t h e 
p r o p o d u s of the s e c o n d to f o u r t h p e r e i o p o d s e a c h b e a r two d a r k - r e d t r a n s -
v e r s e s t r i p e s (de Man) . A c c o r d i n g to S t impson , t h e i r c o l o r i s g r a y i s h . 

D i m e n s i o n s 
L e n g t h of c a r a p a c e 
Width of c a r a p a c e 
L e n g t h of r o s t r u m 
Width of r o s t r u m (a t i t s b a s e ) 
L e n g t h of i s c h i u m of t h i r d m a x i l l i p e d s . 
Leng th of m e r u s of t h i r d m a x i l l i p e d s 
L e n g t h of l a r g e che l i ped 
L e n g t h of s m a l l che l iped 

7. 2 m m 
5. 0 m m 
2. 7 m m 
1. 5 m m 
1. 5 m m 
1. 2 m m 

20. 0 m m 
18. 0 m m 
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Gala thea o r i e n t a l i s S t impson (1858), d e s c r i b e d f r o m Hong Kong, i s 
d o u b t l e s s a d i f f e r e n t s p e c i e s ; i t s c a r a p a c e i s c o v e r e d wi th s h o r t h a i r s ; 
the l a t e r a l e d g e s of t he c a r a p a c e b e a r s ix s p i n e s ; the f i r s t l a t e r a l sp ine 
of the r o s t r u m i s s m a l l ; t he c h e l i p e d s a r e f a i r l y th ick ; t he m o v a b l e d a c t y l u s 
h a s two d e n t i c l e s ; the s u p e r i o r e d g e s of the m e r i of the wa lk ing l e g s a r e 
d e n s e l y c o v e r e d with s m a l l r e g u l a r s p i n e s . 

D i s t r i b u t i o r i . Bonin I s l a n d s ; South J a p a n , n e a r T o t t o r i , on the 
w e s t e r n s h o r e of J a p a n . L i t t o r a l , and to dep ths of 200 m . 

3. Ga la thea i n t e g r a Bened ic t ( F i g u r e 31). 
Galathea integra Benedict, 1903:248; Balss, 1913: 7, Figures 4-5; Yokoya, 1933:55. 

The r o s t r u m h a s the f o r m of a b r o a d m e m b r a n o u s leaf , wi th p e r f e c t l y 
s m o o t h edges ; i t s t i p i s pointed, b e a r i n g on e i t h e r s i de of t he b a s e two 
s m a l l s p i n e s , s i t u a t e d in the i n t e r n a l ang le of t he o r b i t s . The s u r f a c e 
of the r o s t r u m i s s m o o t h and s o m e t i m e s c o n c a v e be tween the e y e s . The 
e x t e r n a l c o r n e r s of the o r b i t s b e a r s p i n e s . A s h o r t d i s t a n c e behind t h e s e 
s p i n e s a r e the s m a l l e r s p i n e s a t t h e a n t e r o l a t e r a l a n g l e s of t h e c a r a p a c e . 
On the s u r f a c e of the c a r a p a c e a r e a few t r a n s v e r s e s t r i p e s b e a r i n g long 
h a i r s . On the g a s t r i c a r e a i s a t r a n s v e r s e row of f o u r s p i n e s . The l a t e r a l 
e d g e s of the c a r a p a c e b e a r s ix o r s e v e n s p i n e s , which a r e o f t en m i s s i n g . 
T h e m e r u s of the t h i r d m a x i l l i p e d s i s m u c h s h o r t e r than the i s c h i u m and 
looks l ike a b r o a d a l m o s t s q u a r e p la te , t e r m i n a t i n g in a po in ted too th at 
the i n t e r n a l edge; t h e e x t e r n a l edge b e a r s a sp ine . The c h e l i p e d s a r e long 
and s l e n d e r ; t he m e r u s b e a r s s p a r s e , s h o r t , th ick s p i n e s ; the c a r p u s 

90 b e a r s a row of f o u r s p i n e s on i t s s u p e r i o r s u r f a c e , and a row of f i ve o r 
s ix s p i n e s on i t s i n t e r n a l edge, but the m o s t p r o m i n e n t i s a v e r y l a r g e 
sp ine s i t u a t e d a l i t t l e below the i n t e r n a l row; t h e p r o p o d u s b e a r s t h r e e 
r o w s of s p i n e s , the s p i n e s on the c r e s t be ing the m o s t n u m e r o u s and the 
s t r o n g e s t ; the dac ty l i a r e s h o r t e r than the p r o p o d u s ; t h e y b e a r a m i n u t e 
den t i cu la t ion on t h e i r p r e h e n s i l e edges , and when t h e y a r e c lo sed , a wide 
gap is l e f t open ; a l l t he j o i n t s a r e c o v e r e d with f ine h a i r s . T h e m e r a l j o i n t s 
of the p e r e i o p o d s b e a r a few s p i n e s on the s u p e r i o r edge . 

D i s t r i b u t i o n . South J a p a n (Yokoya, 1933). In the Sea of J a p a n it 
i s found no r th of Noto; it h a s a l s o been r e c o r d e d in T s u g a r u S t r a i t and 
f r o m A o m o r i . At dep ths r a n g i n g f r o m 71 to 307 m . 

91 D i m e n s i o n s 
Leng th of c a r a p a c e and r o s t r u m . . 
Width of c a r a p a c e 
Leng th of che l iped . 

7. 0 m m 
4. 0 m m 

17. 0 m m 
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Figure 31. Galathea integra Benedict {From Balss, ,1913) 

4. G a l a t h e a p u b e s c e n s S t impson ( F i g u r e s 32, 33). 
Galathea pubescens Stimpson, 1858:252; 1907:233; Balss, 1913:11, Figures 11-12;Yokoya, 1933:57. 

The c a r a p a c e i s r e g u l a r l y and even ly p r o t u b e r a n t , t a p e r i n g s o m e w h a t 
a n t e r i o r l y . T h e s u p e r i o r s u r f a c e b e a r s m a n y t r a n s v e r s e f u r r o w s , on ly 
a few of which c r o s s the whole c e p h a l o t h o r a x ; the whole s u r f a c e i s m a r k e d l y 
p u b e s c e n t , the h a i r s of e v e r y row be ing f a i r l y long and r e a c h i n g the f o l l o w -
ing row. The g a s t r i c a r e a i s i n d i s t i n c t l y de f ined and, n e a r the c e n t e r , b e a r s 
t h r e e s m a l l sp inu l e s , t he m e d i a n one s i t u a t e d s l i g h t l y beh ind the o t h e r two 
( a c c o r d i n g to B a l s s , the g a s t r i c a r e a b e a r s a row of s ix to e ight s p i n e s ) . 
The l a t e r a l e d g e s of the c a r a p a c e b e a r s ix to e ight s p i n e s . T h e r o s t r u m i s 
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l a r g e , t r i a n g u l a r , v e r y pointed, wi th d e n s e h a i r s on i t s s u p e r i o r s u r f a c e 
and f o u r s p i n e s on each edge . The s p i n e s a r e v e r y poin ted and a r e d i r e c t e d 
f o r w a r d ; s o m e t i m e s , an add i t i ona l sp ine i s found be tween the b a s a l sp ine 
and the s econd one. The b a s a l jo in t of the a n t e n n u l e s b e a r s two s p i n e s , 
d i r e c t e d f o r w a r d . The m e r u s of the t h i r d m a x i l l i p e d s b e a r s t h r e e i n n e r 
and two o u t e r s p i n e s . The c h e l i p e d s a r e long, s l e n d e r and c y l i n d r i c a l , 
with s c a t t e r e d h a i r s and s p i n e s ; s o m e t i m e s , h o w e v e r , a s t r o n g sp ine i s 
found on the c a r p u s ( a c c o r d i n g to B a l s s , the c h e l i p e d s a r e t h i c k l y c o v e r e d 
with s m a l l s c a l e s , d i s p o s e d in s t r a i g h t r o w s , f r o m which long s l e n d e r 
h a i r s a r i s e ) ; t he dac ty l i a r e f l a t and p a r a l l e l ; t h e y c l o s e p e r f e c t l y , and a r e 
s h o r t e r t han the p r o p o d u s . The p e r e i o p o d s a r e m o d e r a t e l y long and v e r y 
p u b e s c e n t . The s u p e r i o r edge of the m e r i b e a r s f r o m s e v e n to n ine v e r y 

92 s l e n d e r s p i n e s ; the d a c t y l i c o r r e s p o n d to about half t he l eng th of t he p r o p o d u s . 
E p i p o d i t e s a r e found only on the c h e l i p e d s . The a b d o m e n i s p u b e s c e n t ; e a c h 
of i t s s e g m e n t s b e a r s f o u r f u r r o w s , t he m e d i a n ones be ing the d e e p e s t . I t s 
c o l o r a t i o n i s r e d d i s h , s o m e t i m e s with d a r k e r spo t s , and with a whi te d o r s a l 
m e d i a n s t r i p e . 

D i s t r i b u t i o n . J a p a n , on the e a s t e r n s h o r e of O s h i m a , Hakoda te 
a r e a ; U r a g a S t ra i t ; Sagami ; w e s t e r n M u r o t o Cape . At dep ths to 234 m . 

Figure 32. Galathea pubescens Stimpson (From Balss, 1913) 
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2. Genus MUNIDA L e a c h 

Munida Leach, 1820:52; Bell, 1853: 206; Heller, 1863: 192; Henderson, 1888:123; Holmes, 1900:111, 

Type s p e c i e s : Munida 
b a m f f i c a ( P e n n a n t ) . 

The leng th of the c a r a p a c e 
e x c e e d s i t s width. T h e t r a n s -
v e r s e fo ld s b e a r d e n s e s h o r t 
h a i r s on t h e i r a n t e r i o r edges , 
and a r e m o r e n u m e r o u s and 
m o r e m a r k e d than in the genus 
Ga la thea ; the c e r v i c a l g r o o v e 
i s a l w a y s wel l m a r k e d ; the 
c a r d i a c a r e a i s d i s t i nc t ; the 
s u b b r a n c h i a l a r e a s a r e not 
p r o t u b e r a n t and a r e s e p a r a t e d 
f r o m the d o r s a l s u r f a c e by w e l l -
m a r k e d l a t e r a l e d g e s , l e s s 
c u r v e d than in the p r e v i o u s 
genus ; the s p i n e s on t h e s e 
l a t e r a l e d g e s a r e l o n g e r and 
m o r e pointed , and the two 
s p i n e s s i t u a t e d in t h e a n t e r o -
l a t e r a l ang le a r e s t r o n g e r 

than t h e o t h e r s . The r o s t r u m i s long, s l e n d e r , and a w l - s h a p e d ; on both i t s 
s i d e s , w e l l - d e v e l o p e d s u p r a o r b i t a l s p i n e s a r e found. The v e r t i c a l p a r t 
of the f r o n t a l a r e a does not f o r m an e x t e r n a l o r b i t a l c r e s t , o r a t b e s t it 
f o r m s a r u d i m e n t a r y one, a l w a y s l ack ing d e n t i c l e s ; i n s t e a d of t h i s c r e s t , 
a r a t h e r s m a l l sp ine m a y s o m e t i m e s be o b s e r v e d ; in s o m e s p e c i e s of t h e 
s u b f a m i l y Munidops inae , t h i s sp ine i s m o r e deve loped . T h e e y e s t a l k s a r e 
s h o r t , and b e c o m e m u c h b r o a d e r d i s t a l l y ; the e y e s a r e l a r g e and wel l 
p i g m e n t e d . The a n t e n n u l a r s t a l k s a r e l o n g e r t han in the genus Ga la thea ; 
the s a m e i s t r u e f o r the t h i r d m a x i l l i p e d s . T h e f i r s t p e r e i o p o d s a r e v e r y 
long, s l e n d e r , and s p i n u l o s e . T h e t h r e e s u b s e q u e n t p a i r s of p e r e i o p o d s 
a r e a l s o f a i r l y long; t he dac ty l i a r e long, s t r a i g h t , and s l i g h t l y c u r v e d ; 
t hey l ack v i s i b l e d e n t i c l e s on t h e i r i n f e r i o r edge, but b e a r n u m e r o u s 
m i n u t e c o r n e o u s s p i n u l e s . The a b d o m e n b e a r s t r a n s v e r s e r a i s e d l i n e s ; 
the a n t e r i o r e d g e s of s o m e of t he f i r s t s e g m e n t s b e a r s p i n e s o r a r e s m o o t h . 
The t e l s o n i s b road , a l m o s t s q u a r e . 

T h e s p e c i e s of t h i s genus a r e a l w a y s m o r e s p i n i f e r o u s t han t h o s e of 
the genus Ga la thea . A c c o r d i n g to M i l n e - E d w a r d s and B o u v i e r (1894) t h e y 
a r e m o r e d i s t a n t l y r e l a t e d to the M a c r u r a t h a n a r e t h e s p e c i e s of Ga la thea . 
M o r e o v e r , the genus Munida d i f f e r s f r o m G a l a t h e a in tha t i t s s p e c i e s l ive 
a t g r e a t e r dep ths . Thus , in t h i s genus l i t t o r a l s p e c i e s a r e c o m p l e t e l y u n -
known and none of t h e m a r e found at d e p t h s l e s s t h a n 20 to 40 m e t e r s ; t he 

93 c l o s e s t to the l i t t o r a l i s M. b a m f f i c a ( found a t a dep th of 20 m) , but it 
n e v e r t h e l e s s d e s c e n d s to g r e a t dep ths . In o u r work , we dea l with the 

Benedict, 1903:251; Stimpson 1907: 235; Balss, 1913:15. 

Figure 33. Galathea pubescens Stimpson, 
third maxil l iped (From Balss, 1913) 
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E u r o p e a n s p e c i e s M. b a m f f i c a and with the F a r E a s t e r n s p e c i e s M. j a p o n i c a , 
the w e s t e r n s h o r e of J a p a n . 

Key to the S p e c i e s 
1 ( 2 ) . G a s t r i c a r e a of c a r a p a c e l a c k s t r a n s v e r s e row of s p i n e s . D a c t y l i 

of f i r s t p e r e i o p o d s l o n g e r than p r o p o d u s . Second a b d o m i n a l 
s e g m e n t (in l a r g e s p e c i m e n s a l s o s e g m e n t s t h r e e and f o u r ) a r m e d 
with s p i n u l e s on a n t e r i o r edge +1. M. b a m f f i c a ( P e n n a n t ) . 

2 ( 1 ) . A n t e r i o r t r a n s v e r s e row of 13 s p i n e s on g a s t r i c a r e a . Dac ty l i 
of f i r s t p e r e i o p o d s s a m e length a s p r o p o d u s o r s h o r t e r . All 
a b d o m i n a l s e g m e n t s s m o o t h . . . . . . 2. M. j a p o n i c a S t i m p s o n . 

+ 1. Munida b a m f f i c a ( P e n n a n t ) ( F i g u r e 34) 
Astacus bamfficus Pennant, 1777:17, PI. 13, Figure 25 (quoted from Hansen, 1908). — Galathea rugosa 

Leach, 1815, Table 29; Risso, 1826:46; Milne-Edwards, 1837:274. - Munida rugosa Heller, 1863:192, 
PI. 6, Figures 5-6; Ortmann, 1899: 253. - Munida rondeletti Bell, 1853: 208. - Munida bamff ica Ortmann, 
1892:253; Milne-Edwards and Bouvier, 1894: 83, PI. 7, Figures 1-7; Hansen, 1908:32, PI. 2, Figure 3a. 

The r o s t r u m h a s the f o r m of a long, a l m o s t s t r a i g h t sp ine . The 
s u p r a o c u l a r s p i n e s ex tend a l m o s t to the m i d d l e of t he r o s t r u m . Behind 
them, on the s u p e r i o r s u r f a c e of the c a r a p a c e , a r e two s m a l l s p i n e s . A 
p a i r of s p i n e s a r e a l s o found on e a c h of the b r a n c h i a l a r e a s . The l a t e r a l 
m a r g i n s of the c a r a p a c e a r e s p i n o s e ( u s u a l l y wi th s e v e n s p i n e s ) ; the 
f i r s t sp ine , which i s s i t u a t e d below t h e b a s e of t he an t ennae , i s t h e s t r o n g e s t . 
T h e r e a r e two s p i n e s behind the c e r v i c a l g r o o v e . The e n t i r e s u r f a c e of t he 
c a r a p a c e i s c r o s s e d by t r a n s v e r s e h a i r y w r i n k l e s . T h e p o s t e r i o r edge of 
the c a r a p a c e b e a r s s p i n e s which a r e d i r e c t e d f o r w a r d , v i z . , two m e d i a n 
and two to f i ve l a t e r a l o n e s n e a r the p o s t e r o l a t e r a l ang le of t h e c a r a p a c e 
( the n u m b e r of t h e s e l a t e r a l s p i n e s v a r i e s ) . T h e e y e s a r e l a r g e . A c i l i a t e d 
b o r d e r , which e x t e n d s o v e r the c o r n e a , i s s i t u a t e d on the b o u n d a r y be tween 
the c o r n e a and the e y e s t a l k s , c h i e f l y on the d o r s a l s u r f a c e . T h e f i r s t j o in t 
of the a n t e n n u l a r s t a l k i s v e r y long, r e a c h i n g the t i p of t he eyes , o r e x -
t end ing s l i g h t l y beyond. The t h i r d m a x i l l i p e d s , when s t r e t c h e d , a l m o s t 
r e a c h the end of t he r o s t r u m ; t h e m e r u s i s l o n g e r than t h e c a r p u s : the 
p o s t e r i o r edge h a s a m i n u t e den t i cu la t ion ; t he a n t e r i o r one h a s long h a i r s 
and a long a p i c a l sp ine ; t h e r e i s a n o t h e r sp ine on the i n t e r n a l s u r f a c e of 
t he c a r p u s a s h o r t d i s t a n c e b e f o r e the m i d d l e . T h e f i r s t p e r e i o p o d s a r e 
v e r y long; a l l the j o i n t s a r e a l m o s t t he s a m e width, and a r e not e x c e s s i v e l y 
p u b e s c e n t . The i n t e r n a l e d g e s of the m e r u s , the c a r p u s and the p r o p o d u s b e a r 
s t r o n g sp ines , t h o s e at the d i s t a l ends of the f i r s t two j o i n t s be ing the 
s t r o n g e s t . Above and below t h e s e m a r g i n a l s p i n e s , s m a l l e r s p i n e s a r e found, 
d i s p o s e d in a not qui te r e g u l a r long i tud ina l row. The s u p e r i o r s u r f a c e of t h e s e 
t h r e e j o i n t s b e a r s a m e d i a n long i tud ina l row of s p i n e s , which c o n t i n u e s 
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f r o m one jo in t to the nex t , but t he d i s t a l s p i n e s on e a c h jo in t a r e l a r g e r 
than the o t h e r s ; on the p r o p o d u s , the d i s t a l sp ine of t h i s m e d i a n row i s 
s i t u a t e d above the b a s e of the m o v a b l e d a c t y l u s . T h e e x t e r n a l e d g e s of the 
m e r u s and of t he c a r p u s do not b e a r v i s i b l e s p i n e s ; on the p r o p o d u s , h o w e v e r , 
a row of m i n u t e s p i n e s i s o b s e r v e d . On the i n f e r i o r s i de of t h e p r o p o d u s 
t h e r e i s a l a r g e sp ine o v e r t he b a s e of the m o v a b l e d a c t y l u s . On the b a s e 
of the m o v a b l e d a c t y l u s - o n the s u p e r i o r a s wel l a s on the i n f e r i o r s u r f a c e — 
s p i n i f o r m o u t g r o w t h s a r e found; t hey a d h e r e t o the a b o v e - m e n t i o n e d s p i n e s , and 
r u b a g a i n s t t h e m d u r i n g the m o v e m e n t of the d a c t y l u s . In add i t ion , a f a i r l y 
l a r g e , f o r w a r d - d i r e c t e d b a s a l sp ine i s found on the e x t e r n a l edge of t he 
m o v a b l e d a c t y l u s . The p r o p o d u s i s n a r r o w . The d a c t y l i a r e s l i g h t l y l o n g e r 
than the p ropodus , and have n u m e r o u s s m a l l t u b e r c l e s on t h e i r p r e h e n s i l e 
edges , l a r g e r t u b e r c l e s a l t e r n a t i n g with s o m e ( t h r e e t o f ive) s m a l l e r ones ; 
the t i p s of t he dac ty l i a r e cu rved , and the t i p of the i m m o v a b l e d a c t y l u s i s 
b i f u r c a t e d , so tha t t h e t i p of the m o v a b l e d a c t y l u s e n t e r s t h i s i n c i s i o n when 
the che la i s c l o s e d . The t h r e e s u b s e q u e n t p a i r s of p e r e i o p o d s a r e s o m e w h a t 
c o m p r e s s e d , with s p i n u l o s e edges , e s p e c i a l l y t h o s e of t he m e r a l and the 
s h o r t c a r p a l j o i n t s ; t h e d i s t a l s p i n e s of t h e s e - both on the s u p e r i o r and the 
i n f e r i o r e d g e s - a r e s t r o n g e r and l e s s p u b e s c e n t . T h e a n t e r i o r edge of the 
s econd a b d o m i n a l s e g m e n t b e a r s s i x s p i n e s d i r e c t e d f o r w a r d (one p a i r of 
m e d i a n and two p a i r s of l a t e r a l s p i n e s ) ; the a n t e r i o r edge of the t h i r d s e g -
m e n t b e a r s f o u r s p i n u l e s ( two m e d i a n and two l a t e r a l ones) , whi le t he 
a n t e r i o r edge of the f o u r t h s e g m e n t b e a r s two s p i n u l e s (one m e d i a n p a i r ) . 
The t e l s o n i s b road , with an i nc i s i on half way a long the p o s t e r i o r edge . 
The s u p e r i o r s u r f a c e s of t h e s e c o n d to f o u r t h a b d o m i n a l s e g m e n t s e a c h b e a r 
one deep t r a n s v e r s e f u r r o w , wi th s h o r t h a i r s d i r e c t e d f o r w a r d . S i m i l a r 
h a i r s a r e found on the a n t e r i o r e d g e s of t h e s e s e g m e n t s , t he r e s t of t h e i r 
s u r f a c e hav ing t r a n s v e r s e w r i n k l e s , f o r m i n g on the e p i m e r a a p e c u l i a r 
p a t t e r n r e s e m b l i n g w a t e r e d s i lk . The s u p e r i o r s u r f a c e of t he t e l s o n and 
of the u r o p o d s i s c o v e r e d with low p r o m i n e n c e s , which b e a r s h o r t h a i r s 
o r i e n t e d b a c k w a r d ; s o m e of t h e m a l s o b e a r s p i n e s . T h e p o s t e r i o r e d g e s 
of t he u r o p o d s and of the t e l s o n have a m i n u t e den t i cu l a t i on and b e a r two 
r o w s of long h a i r s : t h e s u p e r i o r row, which i s c o m p o s e d of s i m p l e , s l e n d e r , 
s h o r t e r h a i r s , and the i n f e r i o r one, of l onge r , t h i c k e r , p inna te h a i r s . 

D i m e n s i o n s $ c$ 
T o t a l l eng th ( f r o m end of r o s t r u m ) . . 48. 0 m m 76. 0 m m 
L e n g t h of r o s t r u m 9. 5 m m 15. 0 m m 
Leng th of s u p r a o c u l a r sp ine . . . 5. 0 m m 9. 5 m m 
T o t a l l eng th of che l iped . 55. 0 m m 133. 0 m m 
L e n g t h of m e r u s of c h e l i p e d . . . . 20. 0 m m 48. 0 m m 
Length*of m e r u s of che l iped . . . . 8. 0 m m 18. 0 m m 
Leng th of c h e l a of che l iped . . . . 26. 5 m m 62. 0 m m 
Width of che l a of che l iped 3. 5 m m 6. 5 m m 
L e n g t h of dac ty l i of c h e l i p e d . . . . . 15. 0 m m 35. 0 m m 
T o t a l l eng th of s econd p e r e i o p o d . . . 39. 0 m m 87. 0 m m 

T h e s y n o n y m y of t h i s s p e c i e s i s s o m e w h a t u n c l e a r . Some a u t h o r s c o n -
s i d e r M. r u g o s a S a r s to be an independen t s p e c i e s . O r t m a n n (1892) e n u -
m e r a t e s the fo l lowing c h a r a c t e r s which in h i s opinion d i s t i n g u i s h M. r u g o s a 
f r o m M. b a m f f i c a : 1) the e y e s have a c i l i a t e b o r d e r , which i s l a ck ing in 

* [ Obvious error in Russian text: should be width. ] 

92 



M. b a m f f i c a ; 2) the s u p r a o c u l a r s p i n e s a r e h a r d l y d i v e r g e n t and a l m o s t 
p a r a l l e l with the r o s t r a l sp ine ; the t h r e e s p i n e s a r e on a l m o s t t he s a m e p l a n e , 
whi le in M. b a m f f i c a the s u p r a o c u l a r s p i n e s a r e above the r o s t r a l sp ine ; 
3) on the p o s t e r i o r edge of the c a r a p a c e a r e f o u r to s ix s p i n e s d i r e c t e d f o r -
ward , v i z . , two m e d i a n o n e s and one o r two on e a c h s i d e ; 4) t h r e e a b d o m i n a l 
s e g m e n t s b e a r s p i n e s ( in M. b a m f f i c a only two), i. e . , t h e f i r s t b e a r s s ix , 
t he second b e a r s four; and the t h i r d b e a r s two. 

(95) 

Figure 34. Munida bamff ica (Pennant) 
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In the c o l l e c t i o n s of the Z o o l o g i c a l I n s t i t u t e of the A c a d e m y of S c i e n c e s 
of the USSR, t h e r e i s a l a r g e m a l e s p e c i m e n f r o m Nice l abe l ed M. b a m f f i c a . 
A t h o r o u g h s tudy of t h i s s p e c i m e n r e v e a l e d tha t the a r m a t u r e of the a b d o m i n a l 
s e g m e n t s c o r r e s p o n d s a l m o s t e n t i r e l y to O r t m a n n ' s i nd i ca t i ons : s ix s p i n e s 
on the s econd s e g m e n t , f o u r on the t h i rd , but none at a l l on the f o u r t h . At 
the edge of the c o r n e a t h e r e i s a d i s t i n c t b o r d e r , which is , h o w e v e r , f o r m e d 
by s h o r t e r c i l i a . The c h e l i p e d s a r e m o r e p u b e s c e n t t han in s m a l l s p e c i m e n s . 
T h e two m e d i a n s p i n e s on the p o s t e r i o r edge of the c a r a p a c e a r e m i s s i n g . 
T h e r e i s one l a t e r a l sp ine on the l e f t s ide , and two s p i n e s on the r i gh t . In the 
s p e c i m e n s l abe led M. r u g o s a f r o m w e s t e r n Norway," t h e v a r i a b i l i t y of the 
n u m b e r of l a t e r a l s p i n e s on the p o s t e r i o r edge of the c a r a p a c e m u s t be no ted . 
In s e v e n s m a l l s p e c i m e n s f r o m c o l l e c t i o n s on b o a r d " A n d r e i P e r v o z v a n n y i " , 
the a r m a t u r e of the a n t e r i o r e d g e s of the s e c o n d to f o u r t h a b d o m i n a l s e g m e n t s 
was found to be h ighly s i g n i f i c a n t ; thus , in one of the s p e c i m e n s , the s e c o n d 
s e g m e n t had f o u r d i s t i n c t sp ine s ; on the t h i r d s e g m e n t t h e r e w e r e on ly 
t u b e r c l e s , which m a y have been p r i m o r d i a of s p i n e s ( a s t h e y w e r e in the 
p l a c e s w h e r e the s p i n e s ought to have been) ; on the f o u r t h s e g m e n t , not even 
t u b e r c l e s w e r e found. In the o t h e r s p e c i m e n s , on the s e c o n d s e g m e n t t h e r e 
w e r e f o u r s p i n e s , on the t h i r d s e g m e n t the two m e d i a n s p i n e s w e r e we l l 
deve loped , and the two l a t e r a l p a i r s w e r e in the f o r m of t u b e r c l e s , and 
the f o u r t h s e g m e n t a l s o l a c k e d s p i n e s . 

The above i n d i c a t e s tha t t he d i f f e r e n c e s be tween M. r u g o s a and M. b a m f -
f i c a a r e m e r e l y a g e d i f f e r e n c e s within the s a m e s p e c i e s . In fac t , 
O r t m a n n ' s f i r s t i t e m i s i n c o r r e c t : c i l i a a r e found a l s o in M. b a m f f i c a , but 
t h e y m a y b e c o m e s h o r t e r with age . The s e c o n d i t e m m a y a l s o be e a s i l y 
exp la ined by m o d i f i c a t i o n s due to a g e : a s t he r o s t r u m g r o w s and b e c o m e s 

97 l onge r , i t s t i p c u r v e s s l i gh t l y downward , t hus l eav ing the p lane of the s u p r a -
o c u l a r s p i n e s . The t h i r d c h a r a c t e r u s u a l l y v a r i e s c o n s i d e r a b l y and t h u s 
cannot s e r v e a s a d i f f e r e n t i a l c h a r a c t e r . F ina l ly , the f o u r t h i t e m p r o v e s 
beyond doubt tha t t h e s e m o d i f i c a t i o n s a r e due to age . T h e s u c c e s s i o n in 
the a p p e a r a n c e of s p i n e s , f i r s t l y on the s e c o n d s e g m e n t , t hen on the t h i r d , 
and f i n a l l y - i n the l a r g e s t s p e c i m e n s - o n the fou r th , i s qui te obv ious . The 
iden t i ty of M. r o n d e l e t i i Be l l with M.. b a m f f i c a i s a l s o .obvious. 

C o l o r a t i o n : r e d d i s h b rown (He l l e r ) , d a r k r e d d i s h yel low, with s p o t s 
of a d e e p e r r e d (Bel l ) , r e d d i s h with yel low h a i r s ( M i l n e - E d w a r d s ) , r u s t -
r e d with v io le t s p o t s and s t r e a k s ; the s i x a b d o m i n a l s e g m e n t s a r e t r a v e r s e d 
by v io l e t s t r i p e s ( R i s s o ) . 

D i s t r i b u t i o n . Shet land I s l a n d s . S h o r e s of Eng land , I r e l a n d , and 
F r a n c e , to M a d e i r a and p a s t Cape Boyador , up to 25°41 'N . la t . ; 
M e d i t e r r a n e a n and A d r i a t i c Seas ; s h o r e s of Sweden and N o r w a y to the 
West M u r m a n c o a s t (72° 34 'N, 17° 20 'E long. ). In the c o l l e c t i o n s of t h e 
Z o o l o g i c a l I n s t i t u t e of the A c a d e m y of Sc i ences , t h e r e a r e n u m e r o u s 
s p e c i m e n s of t h i s s p e c i e s , c a p t u r e d by the " A n d r e i P e r v o z v a n n y i " on 28 
J u l y 1899, 69° 50 '30"N, 47° 09' E, 75 m . In addi t ion , t h i s s p e c i e s i s no ted 
by K. M. D e r y u g i n (1924) f r o m Kola Bay: 70° 00'N, 3 3 ° 3 0 ' E , 146 m . F ina l l y , 
N. T a n a s i i c h u k (1927) t e l l s of the c a p t u r e of t h i s s p e c i e s be tween the 
Sedlovaty i and B o l ' s h o i Olen i i I s l ands , and sou th of Sa l ' ny i I s l and . 

T h e l o c a t i o n s l i s t e d above ind i ca t e t ha t - owing to the w a r m A t l a n t i c 
w a t e r s - M. b a m f f i c a p e n e t r a t e s s o m e w h a t f a r t h e r e a s t t han A. A. B i r u l y a 
thought (72° 34'N, 17° 20 'E) . N e v e r t h e l e s s , t h i s s p e c i e s i s r e l a t i v e l y s c a r c e 

94 



in the M u r m a n w a t e r s , t h i s b e i n g t h e e a s t e r n m o s t l i m i t of i t s r a n g e . It 
l i ve s a t dep ths r a n g i n g f r o m 23 to 1, 244 m . 

2. Munida j a p o n i c a S t i m p s o n ( F i g u r e 35) 
Munida japonica Stimpson, 1858:252; 1907:235; Miers, 1879:51: Ortmann, 1892:254, PI. 11, Figure 11; 

de Man, 1902:724; Balss, 1913: 15, Figure 4; Yokoya, 1933:58. - Munida heteracantha Ortmann, 1892: 
255, PI. 11, Figure 12. 

The c a r a p a c e i s e longa ted . The r o s t r u m is l e s s t h a n half a s long a s 
the c a r a p a c e and m o r e than twice the length of the s u p r a o c u l a r s p i n e s . 
The e y e s a r e l a r g e , and c o v e r e d with long h a i r s . T h e l a t e r a l edge of the 
c a r a p a c e b e a r s f ive m e d i a n s p i n e s , and i t s a n t e r i o r a n g l e s b e a r t h r e e 
sp ines , t he a n t e r i o r one be ing the l a r g e s t . The s u p e r i o r s u r f a c e of the 
c a r a p a c e i s r i c h l y s c u l p t u r e d , m o s t of t h e f u r r o w s t r a v e r s i n g i t s e n t i r e 
s u r f a c e in u n b r o k e n l i ne s . The a n t e r i o r p a r t of the g a s t r i c a r e a b e a r s a 
t r a n s v e r s e row of 13 s p i n u l e s . Of t h e s e , t he one found on the m e d i a n l ine 
i s s o m e w h a t d i s p l a c e d b a c k w a r d ; the s p i n e s of t h i s row, which a r e s i t u a t e d 
behind the s u p r a o c u l a r s p i n e s a r e the s t r o n g e s t ; on t h e i r l a t e r a l s i d e s , 
f o u r s p i n e s a r e found, and b e t w e e n t h e m and t h e m e d i a n sp ine i s one s m a l l 
sp ine . The l a t e r a l p a r t s of the c e p h a l o t h o r a x b e a r t h r e e add i t i ona l p a i r s of 
s p i n e s : one p a i r on the g a s t r i c a r e a , a n o t h e r on the p o r t i o n d e l i m i t e d by 
the b i f u r c a t i o n of the c e r v i c a l g roove , and the t h i r d i m m e d i a t e l y behind 

98 the c e r v i c a l g roove . The c h e l i p e d s a r e long, s t r a i g h t , s u b c y l i n d r i c a l 
and s q u a m a t e , wi th a few s c a t t e r e d s p i n e s . T h e dac ty l i a r e s t r a i g h t and 
s l e n d e r ; in the m a l e t hey a r e s h o r t e r t han the p r o p o d u s , and have a b a s a l 
gap; in the f e m a l e t h e y a r e the s a m e leng th a s the p r o p o d u s , and the b a s a l 
gap i s a l m o s t a b s e n t . T h e i s c h i u m of t h e s e c o n d [ s i c ] m a x i l l i p e d s i s l o n g e r 
than the m e r u s , which b e a r s t h r e e s p i n e s on i t s i n t e r n a l s u r f a c e . The 
a b d o m i n a l s e g m e n t s a r e s m o o t h . 

H. B a l s s , who h a s a r i c h co l l e c t i on of t h i s s p e c i e s , c o n s i d e r s tha t 
O r t m a n n ' s s p e c i e s Munida h e t e r a c a n t h a i s m e r e l y a v a r i e t y of M. j a p o n i c a , 
and he p r e s e n t s the fo l lowing t a b l e of c o m p a r i s o n b e t w e e n the m a x i m u m 
dev ia t ion of the c h a r a c t e r s of t h e s e f o r m s . 

M. j a p o n i c a typ ica S t imp. M. j a p o n i c a h e t e r a c a n t h a ( O r t m . ) 
R o s t r u m twice a s long a s 

s u p r a o c u l a r s p i n e s . C a r a p a c e 
f a i r l y wide ( r a t i o of length to 
width — 11 : 9 .5) . 

S u p e r i o r s u r f a c e of c a r a -
pace r i c h l y s c u l p t u r e d ; m o s t 
f u r r o w s c r o s s i t s e n t i r e 
width in u n i n t e r r u p t e d l i ne s . 

L a t e r a l p a r t s of c a r a p a c e 
with t h r e e s p i n e s . 

R o s t r u m t h r e e o r f o u r t i m e s a s 
long a s s u p r a o c u l a r s p i n e s . C a r a -
p a c e long ( r a t i o of length to width -
12:9). 

S u p e r i o r s u r f a c e of c a r a p a c e 
l e s s f u r r o w e d ; f u r r o w s u s u a l l y 
i n t e r r u p t e d . 

L a t e r a l p a r t s of c a r a p a c e wi th 
on ly two s p i n e s ; t he sp ine u s u a l l y 
found b e t w e e n b i f u r c a t i o n of c e r v i c a l 
g r o o v e i s m i s s i n g . 
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Second and t h i r d a b d o m i n a l s e g -
m e n t s without s p i n e s . 

E a c h a b d o m i n a l s e g m e n t wi th 
f o u r to s i x a d j a c e n t f u r r o w s . 

S u r f a c e of walk ing l egs r i c h l y 
s c u l p t u r e d , wi th s c a l e s and h a i r s . 

C h e l i p e d s r e l a t i v e l y s h o r t and 
b r o a d . 

F r o m the c o m p a r i s o n of the d i a g n o s e s of the two s p e c i e s , two a d d i t i o n a l 
i t e m s m a y be no ted : 

E y e s l a r g e , f l a t t e n e d , and E y e s s m a l l e r , l e s s f l a t t e n e d , 
with long c i l i a . and with s h o r t c i l i a . 

M e r u s of s e c o n d m a x i l l i p e d s M e r u s of s e c o n d m a x i l l i p e d s 
wi th t h r e e s p i n e s on i n t e r n a l s u r f a c e , wi th two s p i n e s on i n t e r n a l s u r f a c e . 

100 H. B a l s s no t e s , m o r e v e r , t ha t a l l t h e s e c h a r a c t e r s a r e not s e g r e g a t e d 
and tha t t h e r e i s a p e r f e c t i n t e r g r a d a t i o n b e t w e e n t h e s e e x t r e m e f o r m s ; 
s o f o r i n s t a n c e , s p e c i m e n s be long ing to the f o r m a t yp i ca b o r e s p i n e s on 
t h e i r a b d o m i n a l s e g m e n t s , whi le s p e c i m e n s be long ing to f o r m a h e t e r a c h a n t h a 
had a s m o o t h t h i r d s e g m e n t . Munida s a g a m i e n s i s Dof le in i s s u c h a n i n t e r -
m e d i a t e f o r m , c l o s e r t o f o r m a h e t e r a c a n t h a a s we l l a s M. h o n s u e n s i s . 
A c c o r d i n g to B a l s s , t he v a r i e t y h e t e r a c a n t h a p r e f e r s d e e p e r w a t e r s . 

D i s t r i b u t i o n . South J a p a n , up to T s u g a r u S t r a i t . On t h e w e s t e r n 
s h o r e s of J a p a n , a t Noto, in t h e T o y a m a - N i i g a t a Bay, Sado I s land ; in 
addi t ion , it h a s been r e c o r d e d f r o m T s u g a r u S t r a i t and A o m o r i . At d e p t h s 
to 543 m . 

Sub fami ly MUNIDOPSINAE 
Munidopsinae Ortmann, 1901:1151. 

T h e e y e s t a l k s a r e e i t h e r f r e e o r f u s e d wi th the o c u l a r s e g m e n t . T h e 
o c u l a r s e g m e n t i s o f t en f u s e d wi th the a d j a c e n t a r e a s . The e y e s a r e r u d i m e n t a r y . 
The exopodi te of the f i r s t m a x i l l i p e d s h a s no f l a g e l l u m . 

3. Genus MUNIDOPSIS W h i t e a v e s 
Munidopsis Whiteaves, 1874:212; Henderson, 188& 148; Milne-Edwards and Bouvier, 1894:271; 

Schmitt, 1921:167. 

Type s p e c i e s : Mun idops i s c u r v i r o s t r a W h i t e a v e s . 

Second a b d o m i n a l s e g m e n t wi th 
e igh t to e l even s p i n e s ; t he t h i r d wi th 
t h r e e s p i n e s . 

E a c h a b d o m i n a l s e g m e n t wi th 
on ly two f u r r o w s . 

S u r f a c e of wa lk ing l e g s s l i g h t l y 
s c u l p t u r e d , but m o r e p u b e s c e n t . 
M a r k e d den t i cu l a t i on on i n f e r i o r 
s i d e . 

C h e l i p e d s long and n a r r o w . 
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(99) 

Figure 35. Munida japonica Stimpson (From Balss, 1913) 

T h e c a r a p a c e i s m o r e o r l e s s f l a t t ened , m o s t l y wi th a r e c t a n g u l a r 
out l ine ; t he d o r s a l s u r f a c e b e a r s t r a n s v e r s e w r i n k l e s , but t h e s e a r e 
u s u a l l y s h o r t , and s o m e t i m e s d iv ided into s e c t i o n s hav ing the f o r m of 
s c a l e s ; the s u r f a c e i s s o m e t i m e s s p i n u l o s e ; s o m e t i m e s it c o m p l e t e l y l a c k s 
h a i r s , and i s c o v e r e d wi th m o r e o r l e s s m a r k e d t u b e r c l e s ; t he a r e a s a r e 
v e r y we l l de f ined when the c a r a p a c e h a s the a b o v e - d e s c r i b e d a r m a t u r e 
( w r i n k l e s , sp ine s , h a i r s ) , but t h e y b e c o m e ind i s t i nc t a s t h i s a r m a t u r e 
d i s a p p e a r s ; t he l a t e r a l e d g e s of the c a r a p a c e a r e a r c u a t e o r s t r a i g h t . The 
r o s t r u m i s we l l deve loped and s p i n i f o r m . S o m e t i m e s , s m a l l s u p r a -
a n t e n n a l s p i n e s a r e found, but n e v e r long s u p r a o c u l a r o n e s a s in Munida . 
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In s o m e s p e c i e s , t he e y e s t a l k s a r e s t i l l qu i t e long, f r e e , and s l i gh t l y 
b r o a d e n e d d i s t a l ly , but m o s t o f ten t h e y a r e s h o r t and b e a r a sp ine on the 
b o r d e r of the c o r n e a ; in s o m e s p e c i e s the e y e s t a l k s a r e f u s e d with the 
o rb i t and a r e i m m o v a b l e ; the c o r n e a s a r e not p i g m e n t e d . T h e a n t e n n u l a r 
f l a g e l l a a r e we l l deve loped , and in m o s t c a s e s t h e y b e a r a g r e a t n u m b e r 

101 of h a i r s . T h e c h e l i p e d s and the wa lk ing l egs a r e of v a r i a b l e l eng ths and 
b e a r n u m e r o u s s p i n e s . T h e i n t e g u m e n t i s we l l c a l c i f i e d . The e g g s a r e few, 
but l a r g e . 

The r e d u c t i o n of t he e y e s and the p a r a l l e l d e v e l o p m e n t of the a n t e n n a l 
and the a n t e n n u l a r f l a g e l l a shows tha t t h i s i s undoub ted ly an a b y s s a l genus . 
M o s t of the s p e c i e s w e r e d e s c r i b e d fo l lowing d e e p - s e a e x p e d i t i o n s . T h i s 
genus h a s a wide d i s t r i b u t i o n , c h i e f l y in t r o p i c a l s e a s , and i n h a b i t s dep ths 
r a n g i n g f r o m 1, 000 to 2, 500 m ; a few s p e c i e s have been found at d e p t h s 
below 4, 000 m (e . g . , M. r e y n o l d s i , a t about 4, 300 m , n e a r the A n t i l l e s 
I s l a n d s , West Ind ies ) . T h i s genus i s r e p r e s e n t e d by one s p e c i e s in the 
Soviet f auna . 
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t l . M u n i d o p s i s b e r i n g a n a 
B e n e d i c t ( F i g u r e 36) 

Munidopsis beringana Benedict, 
1903:279, Figure 23; Rathbun, 
1904:167. 

T h e l eng th of the 
c a r a p a c e e x c e e d s i t s width 
and i s t h i c k l y c o v e r e d wi th 
p a p i l l a e and c r o w n s of 
h a i r s ; t he p a p i l l a e on the 
p o s t e r i o r p a r t of the 
c a r a p a c e a r e o f t en f u s e d 
in s h o r t t r a n s v e r s e r o w s . 
T h e a n t e r o l a t e r a l ang le 
of the c a r a p a c e b e a r s a 
s t r o n g sp ine , wi th a s e c o n d 
one beh ind i t ; in the m i d d l e 
of t he l a t e r a l edge a r e two 
s m a l l s p i n e s ; t he p o s t e r i o r 
edge of the c a r a p a c e i s 
s t r a i g h t . The r o s t r u m i s 
long and a w l - s h a p e d ; it 
i s c u r v e d and d i r e c t e d 
f o r w a r d . Two t h i r d s of 
t he d i s t a n c e b e t w e e n the 
r o s t r u m and the sp ine at 
t he a n t e r o l a t e r a l a n g l e 

the f r o n t a l edge i s m a r k e d l y t h i ckened . T h e g a s t r i c a r e a b e a r s two f a i r l y 
s t r o n g s p i n e s behind the r o s t r u m ; a g r o u p of l e s s d i s t i n c t s p i n e s i s found 
on the r e m a i n i n g s u r f a c e of the g a s t r i c a r e a ; a c c o r d i n g to Bened ic t , t h e i r 
n u m b e r f l u c t u a t e s be tween 15 and 20. T h e c e r v i c a l g r o o v e i s b r o a d and 

Figure 36. Munidopsis beringana Benedict 
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v i s ib l e , owing to the l a c k of p u b e s c e n t g r a n u l e s on i t ; the t r i a n g u l a r c a r d i a c 
a r e a is a l s o bounded by s m o o t h f u r r o w s . T h e e y e s t a l k b e a r s a long po in ted 
sp ine on the s u p e r o i n t e r n a l s u r f a c e of the u n s e g m e n t e d c o r n e a . T h e c h e l i p e d s 
a r e r e l a t i v e l y s h o r t , and - l ike the walk ing l e g s - a r e c o v e r e d with s h o r t 
h a i r s . The m e r u s h a s two s t r o n g s p i n e s on i t s s u p e r o a n t e r i o r edge . T h e 
c a r p u s b e a r s a row of s p i n e s ( u s u a l l y f o u r ) on the i n t e r n a l edge, and an 
i r r e g u l a r row of s m a l l e r s p i n e s on the e x t e r n a l edge, t he a n t e r i o r one 
be ing the s t r o n g e s t . The p r o p o d u s b e a r s s p i n e s on i t s i n t e r n a l edge, the 
b a s a l sp ine be ing the s t r o n g e s t ; the s u p e r i o r s u r f a c e and t h e e x t e r n a l edge 
have s m a l l s c a t t e r e d s p i n e s . T h e dac ty l i have a u n i f o r m t h i c k n e s s ; t h e y 
a r e s o m e w h a t l o n g e r than the p ropodus , t h e i r p r e h e n s i l e e d g e s hav ing a 
s l igh t den t i cu la t ion ; the dac ty l i a d h e r e c l o s e l y when c lo sed , and the 
m o v a b l e d a c t y l u s e x t e n d s s l i gh t ly beyond the t i p of the i m m o v a b l e one . 
The m e r a l j o i n t s of t he t h r e e s u b s e q u e n t p a i r s of p e r e i o p o d s have a sp ine 
at the s u p e r o d i s t a l end, and s t r o n g s p i n e s on the s u p e r i o r edge . The c a r p i 
e a c h b e a r two s p i n e s on t h e i r s u p e r i o r edge ; t he p r o p o d i l a c k s p i n e s ; t he 
dac ty l i a r e long, c u r v e d and s m o o t h on t h e i r s u p e r i o r p a r t ; t h e i r i n f e r i o r 
edge h a s a m i n u t e den t icu la t ion , and e a c h of the l a t e r a l s u r f a c e s b e a r s a 
row of th i ck h a i r s on the c a r i n a . The f i f t h p e r e i o p o d , when ex t ended , only 
j u s t e x c e e d s the d i s t a l end of the m e r u s of the f o u r t h p e r e i o p o d . The s u p e r i o r 
s u r f a c e of t he a b d o m i n a l s e g m e n t s i s c o v e r e d with g r a n u l e s and h a i r s 
s i m i l a r to t h o s e on the c a r a p a c e . T h e c u r v e d f o r m of the r o s t r u m i s the 
m a i n c h a r a c t e r d i s t i ngu i sh ing it f r o m the r e l a t e d s p e c i e s M. an ton i i A. M.-
Edw. ; in t he l a t t e r , the r o s t r u m i s a l s o d i r e c t e d f o r w a r d , but i t i s p e r f e c t l y 
s t r a i g h t . 

D i m e n s i o n s 
T o t a l length 45. 0 m m 
Leng th of r o s t r u m 8. 0 m m 
Leng th of m e r u s of che l iped 12. 0 m m 
Leng th of c a r p u s of che l iped 5. 0 m m 
Leng th of che l a of che l iped 1 6 . 0 m m 
Width of c h e l a of che l i ped 4 . 5 m m 
Leng th of m o v a b l e d a c t y l u s of che l iped . . 9 . 0 m m 
D i s t r i b u t i o n . B e n e d i c t ' s t h r e e s p e c i m e n s w e r e caught by the 

" A l b a t r o s s " in the B e r i n g Sea, sou thwes t of the P r i b i l o f I s l a n d s , a t a 
103 depth of 3, 188 m . In the co l l e c t i on of the H y d r o b i o l o g i c a l L a b o r a t o r y of 

the Sta te U n i v e r s i t y of L e n i n g r a d , t h e r e i s a s ing le s p e c i m e n of t h i s 
s p e c i e s , caught in the Sea of Okhotsk , 4 6 ° 4 1 ' 5 " N . lat„ 147° 2 8 ' E . long., 
3, 500 m ( " G a g a r a " , 1932). 

4. Genus CERVIMUNIDA Bened ic t 
Cervimunida Benedict, 1903: 249; Balss, 1913:18. 

Type s p e c i e s ; C e r v i m u n i d a p r i n c e p s B e n e d i c t . 

99 



T h i s genus r e s e m b l e s Munida , but the r o s t r u m i s l a t e r a l l y c o m p r e s s e d , 
and a s c u r v e d a s the f r e e m o v e m e n t of the e y e s a l lows ; t he i n f e r i o r edge 
of the r o s t r u m , and, even m o r e so, the s u p e r i o r one, i s s p i n u l o s e . Of 
the few s p e c i e s of t h i s genus , we s h a l l d e a l h e r e wi th only one s p e c i e s , 
r e c o r d e d f r o m the Sea of J a p a n , on the w e s t e r n s h o r e s of J a p a n . 

1. C e r v i m u n i d a p r i n c e p s B e n e d i c t ( F i g u r e 37) 
Cervimunida princeps Benedict, 1903:249, Figure 3; Bouvier, 1906: 480; Balss, 1913:18, Figure 15, 

PI. 1, Figure 1; Yokoya, 1933:65. 

The e y e s a r e v e r y l a r g e . The r o s t r u m i s p r o v i d e d with t h r e e pointed , 
t r i a n g u l a r s p i n e s ; two on the s u p e r i o r edge, in f r o n t of the eyes , and one 
on the i n f e r i o r edge in f r o n t of the s u p e r i o r s p i n e s . Be tween the t i p of 
the r o s t r u m and the f i r s t sp ine of t he s u p e r i o r edge, s o m e s m a l l s p i n u l e s 
a r e u s u a l l y found. The r o s t r u m i s h o r i z o n t a l , but a t t he l e v e l of t he eyes , 
it i s a r c u a t e , b e c o m i n g h o r i z o n t a l aga in , h o w e v e r . In c r o s s s e c t i o n the 
r o s t r u m i s t r i a n g u l a r , the b a s e be ing the s h o r t e s t s ide , and the i n f e r i o r 
e d g e s b e a r i n g c r e s t s which ex tend to the s u p r a o c u l a r s p i n e s . T h e leng th 
of the r o s t r u m , f r o m i t s t ip to the b a s e of the f r e e p a r t of the s u p r a o c u l a r 
sp ine , i s equa l to the d i s t a n c e f r o m the l a s t point to the p o s t e r i o r edge 
of the g a s t r i c a r e a . T h e s u p r a o c u l a r s p i n e s r e a c h the m i d d l e of the e y e s ; 

104 t h e i r f r e e p a r t i s the s a m e length a s the a n t e r o l a t e r a l s p i n e s . The s p i n e s 
of the g a s t r i c p a i r a r e s t r o n g and poin ted ; a t the s a m e level , l a t e r a l l y , a 
s m a l l p a i r e d sp ine i s found, and in s o m e s p e c i m e n s , a m u c h s m a l l e r 
add i t i ona l one; t he m a r k e d sp ine on the g a s t r i c a r e a i s s i t u a t e d a t the 
i n t e r s e c t i o n of the f i r s t c i l i a r y l ine wi th the m e d i a n l ine of the c a r a p a c e ; 
a t the end of the c i l i a r y l ines , t he u s u a l s p i n e s a r e found. A p a i r e d sp ine i s 
found at the b i f u r c a t i o n of the s u t u r e , and a n o t h e r in the u s u a l p l a c e behind 
the s u t u r e . As to the s c u l p t u r e of t he c a r a p a c e , it should be no ted tha t 
be tween t h e s t r a i g h t l i nes which c r o s s the whole s u r f a c e , r o w s of s c a l e s , 
which a r e e s p e c i a l l y m a r k e d in the p o s t e r i o r hal f , a r e a l s o found in m o s t 
c a s e s . T h e s u r f a c e , p a r t i c u l a r l y in the l a t e r a l p a r t s , i s i r i d e s c e n t . T h e 
m e r u s of the l a s t m a x i l l i p e d s b e a r s two s t r o n g s p i n e s on i t s i n t e r n a l edge 
and t h r e e s p i n e s on i t s e x t e r n a l s i de . The i s c h i u m b e a r s a m a s t i c a t o r y 
lobe with a m i n u t e den t i cu l a t ion . The c h e l i p e d s a r e long and s t r o n g , c o v e r e d 
with h a i r s o v e r t he whole s u r f a c e , and with s p i n e s d i s p o s e d in long i tud ina l 
r o w s ; the s p i n e s on the i n t e r n a l e d g e s of t he j o i n t s a r e the s t r o n g e s t ; t h e 
dac ty l i a r e l o n g e r than the p r o p o d u s ; t h e i r p r e h e n s i l e e d g e s b e a r a s l igh t 
den t i cu la t ion , and m e e t c l o s e l y . N u m e r o u s s m a l l s p i n e s a r e s c a t t e r e d 
o v e r the e n t i r e s u r f a c e of the p ropodus , wi th the excep t ion of the i n f e r i o r 
s u r f a c e . T h e walk ing l egs a r e d e n s e l y c o v e r e d wi th s c a l e s and h a i r s ; t he 
s u p e r i o r s u r f a c e of t he m e r u s b e a r s about t en s p i n e s ; t h e r e a r e no e x o p o d i t e s 
on the walk ing l egs . T h e a r m a t u r e of t he a b d o m e n c o n s i s t s a s a r u l e of 
e ight s p i n e s on the s econd and f o u r t h s e g m e n t s , and s ix t o eight ( u s u a l l y 
s ix) s p i n e s on the t h i r d s e g m e n t . On the o t h e r s e g m e n t s t he n u m b e r of 
s p i n e s i s a l s o v a r i a b l e , but not s o f r e q u e n t l y . 
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D i m e n s i o n s 
Leng th of c a r a p a c e ( exc lud ing r o s t r u m ) - • 40. 0 m m 
Leng th of r o s t r u m 22. 0 m m 
Leng th of che l iped 190. 0 m m 
Leng th of m e r u s of che l iped 70. 0 m m 
Leng th of c a r p u s of che l iped 19. 0 m m 
Leng th of p r o p o d u s of che l iped 9 1 . 0 m m 
Width of p r o p o d u s of che l iped 1 7 . 0 m m 
Leng th of d a c t y l u s of che l iped 5 1 . 0 m m 
D i s t r i b u t i o n . Sou thern J a p a n . On the w e s t e r n s h o r e s of J a p a n , n o r t h 

of Sado Is land , and n e a r Y a m a g a t a P r e f e c t u r e . At dep ths f r o m 76 to 452 m . 
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Figure 37. Cervimunida princeps Benedict 
(From Balss, 1913) 

4. F a m i l y PORCELLANIDAE 
Porcellanidae Henderson, 188& 103; Ortmann, 

1892:245, 1901:1151. 

T h e c a r a p a c e i s b r o a d and oval , 
wi th p o o r l y de f ined a r e a s . The f r o n t a l 
edge i s b r o a d , o f t en d iv ided in to t h r e e 
l o b e s which, h o w e v e r , n e v e r b e c o m e 
long; t he m e d i a n lobe o r r o s t r u m i s 
u s u a l l y b r o a d and s h o r t . The l a t e r a l 
e d g e s of the c a r a p a c e a r e c l e a r ; the 
l i nea a n o m u r i c a i s d i s t i n c t . The 
a n t e n n u l e s a r e h idden; t he b a s a l jo in t 
of the s t a l k i s wide. T h e a n t e n n a l s t a l k 
i s f o u r - j o i n t e d , u s u a l l y d i r e c t e d b a c k -
w a r d and hav ing no s c a p h o c e r i t e . The 
e y e s a r e p i g m e n t e d and p a r t l y h idden 
in the o r b i t s . The i s c h i u m of the t h i r d 
m a x i l l i p e d s i s b road , and the m e r u s 
b e a r s on i t s i n t e r n a l s i de a p r o m i n e n t 
lobe . T h e c h e l i p e d s a r e b r o a d and 
o f t en c o m p r e s s e d ; t he wa lk ing l e g s a r e 
s t r o n g and of m e d i u m length . The g i l l s 
a r e a s in the G a l a t h e i d a e ; t he m a s t i g o -
b r a n c h i a e on the p e r e i o p o d s a r e m i s s i n g . 
T h e a b d o m e n i s ben t u n d e r the t h o r a x , 
s o tha t the a n i m a l h a s a c r a b l ike f o r m . 
In the m a l e , p l eopods a r e p r e s e n t only 
on the s e c o n d s e g m e n t , and t h e y h a v e 
the func t i on of gonopods; on the t h i r d 
to f i f t h s e g m e n t s t h e y a r e r e d u c e d to 
the d i m e n s i o n s of s m a l l w a r t l i k e p r o m -
i n e n c e s ; the f e m a l e h a s s l e n d e r 
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u n i r a m o u s p l eopods on the f o u r t h and f i f t h s e g m e n t s , and s o m e t i m e s on 
the t h i r d s e g m e n t . 

105 H e n d e r s o n (1888) c o n s i d e r s t h e P o r c e l l a n i d a e a s b e i n g h igh ly s p e c i a l i z e d 
G a l a t h e i d a e which have deve loped a c r a b l i k e h a b i t u s owing to a d i f f e r e n t 
way of l i fe (by r e d u c t i o n of the abdomen , and the a l m o s t c o m p l e t e l o s s of 
i t s m o t o r func t ions ) . S t impson (1858) d iv ided the g e n e r a of t h i s f a m i l y in to 
two g r o u p s on the b a s i s of the c h a r a c t e r of the a n t e n n a l s t a l k : in the g e n e r a 
of the f i r s t g r o u p the b a s a l jo in t of the a n t e n n a l s t a l k i s s h o r t , o f t en h idden 
in the o r b i t and not r e a c h i n g the s u p e r i o r edge of the c a r a p a c e o r the 
p o s t e r i o r ang le of the s u p e r i o r edge of t he o r b i t ; t h e r e f o r e , the s u b s e q u e n t 
j o i n t s a r e n e a r to the e y e s . In t h e g e n e r a of the s e c o n d group, t h i s j o in t i s 
e longa ted and b e a r s a s h a r p - s o m e t i m e s f l a t - o u t g r o w t h which a l m o s t r e a c h e s 
the p o s t e r i o r a n g l e of the s u p e r i o r edge of the o r b i t ; t h e r e f o r e , t he s u b -
sequen t j o i n t s a r e s i t u a t e d at s o m e d i s t a n c e f r o m the o r b i t s . T h e two g e n e r a 
r e p r e s e n t e d in o u r f auna be long to the s e c o n d g roup . 

T h e s p e c i e s of t h i s f a m i l y l ive c h i e f l y in t r o p i c a l a r e a s , e s p e c i a l l y in 
the t i da l zone, u n d e r s t o n e s ( the c a r a p a c e and the c h e l i p e d s a r e t h e r e f o r e 
f l a t t ened ) , o r t h e y a r e found at g r e a t e r d e p t h s in t h e s u b l i t t o r a l zone , 
a m o n g c o r a l , s p o n g e s and r o c k s . 

Key to the G e n e r a 
1 ( 2 ) . F r o n t a l edge of c a r a p a c e t r i a n g u l a r and d e n t i c u l a t e d . S u b b r a n c h i a l 

( l a t e r a l ) a r e a s of c a r a p a c e f l a t and no t d iv ided by a m e m b r a n o u s 
s p a c e 1. P o r c e l l a n a L a m a r c k . 

2 ( 1 ) . F r o n t a l edge of c a r a p a c e t r i a n g u l a r but not d e n t i c u l a t e d . Sub-
b r a n c h i a l a r e a s of c a r a p a c e d iv ided by a m e m b r a n o u s s p a c e into 
a l a r g e a n t e r i o r p a r t and a s m a l l e r p o s t e r i o r one 

2. P a c h y c h e l e s S t impson . 

106 1. G e n u s P O R C E L L A N A L a m a r c k 
Porcellana Lamarck, 1801:153; Milne-Edwards, 1837:247; Bell, 1853:188; Heller, 1863:181; Henderson, 

1888:109; Stimpson, 1907:187-Pisidia Leach, 1820:53. -Porcel lanides Czerniavsky, 1884:109. 

Type s p e c i e s : P o r c e l l a n a p l a t y c h e l e s ( P e n n a n t ) . 
T h e length of the c a r a p a c e u s u a l l y e x c e e d s i t s width; it i s s o m e t i m e s 

a l m o s t round , u s u a l l y f l a t . The f r o n t a l edge i s t r i a n g u l a r and d e n t i c u l a t e d . 
The o r b i t s a r e deep, bounded in t h e i r s u p e r i o r p a r t by the e d g e s of the 
c a r a p a c e on t h e i r i n t e r n a l and e x t e r n a l s ide by the a n t e n n u l a r and a n t e n n a l 
s t a l k s , and in t h e i r i n f e r i o r p a r t , by a s h o r t , s l i gh t l y p r o m i n e n t edge; 
f r o m t h i s edge a s p i n u l o s e c r e s t e x t e n d s ou tward , and be tween it and the 
edge of the c a r a p a c e a d e e p f u r r o w i s f o r m e d . The l inea a n o m u r i c a i s 
d i s t i nc t . The e y e s a r e s m a l l . The s econd jo in t of t he a n t e n n a l s t a l k i s the 
longes t . T h e o r a l a r e a i s s q u a r e . T h e t h i r d m a x i l l i p e d s a r e l a r g e ; t h e y 
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a r e a p p r o x i m a t e d , r e a c h i n g t h e f r o n t a l edge of t he c a r a p a c e and p a r t i a l l y 
c o v e r i n g the a n t e n n u l e s . The m e r u s i s l a r g e , with a widened l a t e r a l edge, 
and with a den t i c l e a t the a n t e r o e x t e r n a l a n g l e . The c a r p u s i s s m a l l , of 
an i r r e g u l a r t r i a n g u l a r f o r m . The s u b s e q u e n t j o i n t s b e c o m e g r a d u a l l y 
s m a l l e r , and a r e c o v e r e d by t h i ck h a i r s , a s i s the c a r p u s . The exogna th 
h a s a m a n y - j o i n t e d f l a g e l l u m ; the ep igna th i s m i s s i n g . The a n t e r i o r p e r e i o -
pods a r e f a i r l y l a r g e , m o r e o r l e s s f l a t t e n e d ; t he m e r u s i s s h o r t ; the c a r p u s 
i s e longa ted , and h a s a den t i cu l a t ed , s h a r p e n e d i n t e r n a l edge; the p r o p o d u s 
i s n a r r o w at the b a s e , and b e c o m e s s l i gh t l y b r o a d e r d i s t a l l y . The t h r e e 
s u b s e q u e n t p a i r s of l egs a r e m o d e r a t e l y long. T h e y a r e c y l i n d r i c a l and 
have s h o r t dac ty l i . The l a s t p a i r of l egs a r e s l e n d e r , s i t u a t e d above the b a s e 
of the p r e c e d i n g p a i r , it i s bent a t the m e r a l o - c a r p a l a r t i c u l a t i o n , and b e a r s 
a s m a l l che la at i t s d i s t a l end. T h e a b d o m e n i s b r o a d and l a m e l l a r . It i s 
m a d e up of s e v e n s e g m e n t s and i s bent u n d e r the t h o r a x . The l a s t s e g m e n t 
( the t e l s o n ) i s b road , c r o s s e d by s e v e r a l f u r r o w s , and thus a p p e a r s to be 
m a d e up of f i ve p l a t e s . The s i x t h s e g m e n t b e a r s a p a i r of u r o p o d s , the oval , 
l a m e l l a r p a r t s of which a r e bent u n d e r the t e l s o n . T h e a b d o m e n of the m a l e 
b e a r s a p a i r of s h o r t , s l e n d e r p l eopods on i t s s e c o n d s e g m e n t . On the t h i r d 
to f i f t h s e g m e n t s w a r t l i k e p r o m i n e n c e s ( r u d i m e n t a r y p leopods ) a r e found. 
T h e a b d o m e n of t he f e m a l e b e a r s a p a i r of p l eopods on the f o u r t h s e g m e n t 
and one on the f i f th . A c c o r d i n g to M i l n e - E d w a r d s , t h e r e i s a l s o a t h i r d 
p a i r on the t h i r d s e g m e n t in s o m e s p e c i e s ; the s e c o n d s e g m e n t h a s the 
s a m e w a r t l i k e p r o m i n e n c e s a s in the m a l e . A c c o r d i n g to M i l n e - E d w a r d s , 
t h e r e a r e s even g i l l s on e a c h s ide , v i z . , one p a i r on the t h i r d m a x i l l i p e d s , 
one p a i r on the f i r s t p a i r of l egs , and one b r a n c h i a on e a c h of the t h r e e 
s u b s e q u e n t p a i r s . 

V. C z e r n i a v s k y (1884) c r e a t e d the new genus P o r c e l l a n i d e s which, 
a c c o r d i n g to t h i s au tho r , h a s an i n t e r m e d i a t e pos i t i on b e t w e e n P o r c e l l a n a 
L a m . and P o r c e l l a n e l l a White. Howeve r , t h i s a u t h o r f a i l ed t o show by what 

107 c h a r a c t e r s h i s genus d i f f e r s f r o m the two a b o v e - m e n t i o n e d g e n e r a . C o m -
p a r i n g the d e s c r i p t i o n of t h i s new genus wi th tha t of the genus P o r c e l l a n a 
(quoted, inc iden ta l ly , by V. C z e r n i a v s k y , f r o m S t impson , in a footnote) , no 
d i f f e r e n c e s w h a t s o e v e r m a y be o b s e r v e d , and t h e r e f o r e we c o n s i d e r 
P o r c e l l a n i d e s t o be s y n o n y m o u s with P o r c e l l a n a . 

T h e s p e c i e s of t h i s genus a r e c h i e f l y l i t t o r a l , w i d e s p r e a d m o s t l y in the 
t r o p i c a l zone . In the Soviet fauna , t h i s genus i s r e p r e s e n t e d by two s p e c i e s . 

Key to the S p e c i e s 
1 ( 2 ) . P r o p o d u s of l a r g e che l a m o r e o r l e s s f l a t t ened , with a rounded , 

longi tudinal , m e d i a n ca r ina ' . D a c t y l i f a i r l y long . P r e h e n s i l e e d g e s 
of dac ty l i of s m a l l che l a not h a i r y . . t l . P . l o n g i c o r n i s ( P e n n a n t ) . 

2 ( 1 ) . P r o p o d u s of l a r g e che l a p r o t u b e r a n t , wi th no t r a c e of a long i tud ina l 
m e d i a n c a r i n a ; dac ty l i s h o r t . Dac ty l i of s m a l l che l a wi th d e n s e 
h a i r s on the concave p r e h e n s i l e e d g e s ( p u b e s c e n c e i s p a r t i c u -
l a r l y n o t i c e a b l e on the i n f e r i o r s i d e ) . . 2. P . l o n g i m a n a R i s s o . 
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I 

t 1. P o r c e l l a n a l o n g i c o r n i s (Pennan t ) ( F i g u r e s 38, 39b) 
Cancer longicornis Pennant 1777, PI. 1, Figure 3 (quoted from Heller, 1863). Porcellana longicornis 

Leach, 1815, Plate 27, Figures 4 -7 ; Milne-Edwards, 1837:257; Bell, 1853:193; Heller, 1863:186 . -
Porcellanides rissoi Czerniavsky, 1884:112. 

T h e c a r a p a c e i s a l m o s t round , i t s l eng th s l i g h t l y e x c e e d i n g i t s width; 
it i s not v e r y p r o t u b e r a n t , s o m e t i m e s even f l a t . The s u r f a c e i s s m o o t h , and 
u n d e r a s t r o n g m a g n i f y i n g g l a s s o r on d r y i n g it shows s m a l l g r a n u l e s and 
w r i n k l e s , t he l a t t e r c h i e f l y on the p o s t e r i o r p a r t . The l a t e r a l e d g e s a r e 
s h a r p l y out l ined , wi th s l igh t c r e s t s . T h e a r e a s of the c a r a p a c e a r e f a i r l y 
d i s t i n c t . The f r o n t a l edge i s d iv ided in to t h r e e t r i a n g u l a r lobes : t he m e d i a n 
lobe h a s s t r o n g l y den t i cu l a t ed e d g e s ( s e v e n to e l e v e n den t i c l e s ) , and a r a t h e r 
deep long i tud ina l f u r r o w , s o tha t i t s s u r f a c e a p p e a r s concave ; the l a t e r a l 
l o b e s a r e s o m e w h a t s h o r t e r than the m e d i a n one; t h e i r e d g e s a r e l e s s 
d e n t i c u l a t e d and a t t he t i p t h e y b e a r a v i s i b l e sp inu le d i r e c t e d f o r w a r d and 
i nward ; t he l a t e r a l l o b e s a r e s e p a r a t e d f r o m the m e d i a n one by rounded 
ho l lows which, howeve r , m a y s o m e t i m e s be a n g u l a r . T h e d i s t a n c e b e t w e e n 
the t i p s of the l a t e r a l l obes i s l e s s t han half t he m a x i m u m width of t he 
c a r a p a c e . Sl ight ly beyond the a n t e r o l a t e r a l c o r n e r , and j u s t above the b a s e 
of the a n t e n n a l s t a lk , the l a t e r a l edge of the c a r a p a c e b e a r s a sp ine , which in 
l a r g e r s p e c i m e n s m a y be r e p l a c e d by a t u b e r c l e . The l a t e r a l edge of t h e 
c a r a p a c e b e a r s two to f o u r s p i n e s above the b a s e of the f i r s t wa lk ing leg; in 
addi t ion , e a c h h e p a t i c a r e a b e a r s in i t s s u p e r i o r hal f , and n e a r the edge 
of the c a r a p a c e , two s m a l l s p i n e s , which m a y s o m e t i m e s be e n t i r e l y m i s s i n g . 

108 T h e e y e s a r e f a i r l y l a r g e , with s m a l l p i g m e n t e d c o r n e a s . T h e f i r s t jo in t 
of the a n t e n n a l s t a l k e x t e n d s beyond the edge of t he c a r a p a c e and b e a r s on 
i t s i n t e r n a l p a r t a d i s t a l l y c u r v e d sp ine ; t he s e c o n d jo in t i s e longa ted and 
b e c o m e s s l i gh t l y b r o a d e r d i s t a l l y ; the t h i r d jo in t i s s h o r t . T h e f i r s t t h r e e 
b a s a l j o i n t s of the l a s t m a x i l l i p e d s a r e f a i r l y b r o a d ; t he n a r r o w t e r m i n a l 
j o i n t s a r e d e n s e l y c o v e r e d wi th long penna t e h a i r s . T h e exogna th r e a c h e s 
the m i d d l e of the s e c o n d s e g m e n t of t he endogna th . T h e c h e l i p e d s a r e u n -
equal , one u s u a l l y s l i g h t l y l o n g e r and b r o a d e r than t h e o t h e r . T h e i n n e r 
d i s t a l ang le of the s h o r t m e r u s b e a r s a s m a l l lobe wi th two to f o u r s p i n e s , 
and in l a r g e s p e c i m e n s , only one; the s u p e r o d i s t a l edge b e a r s m i n u t e s p i -
n u l e s ; t he p r o t u b e r a n t i n f e r i o r s i d e b e a r s a t e r m i n a l sp ine , d i r e c t e d f o r w a r d . 
The c a r p u s i s e longa ted and b e a r s f r o m two to s ix s p i n e s on the i n t e r n a l edge; 
the e x t e r n a l edge b e a r s f ive s p i n e s with t u f t s of s h o r t h a i r s a t t h e i r b a s e s ; 
the i n f e r i o r s u r f a c e i s smoo th , concave on the i n t e r n a l s i de . The l a r g e che l a 
i s e longa ted and n a r r o w , and i s m u c h l o n g e r than the c a r p u s ; t he s u p e r i o r 
s u r f a c e i s smoo th , wi th a so f t , rounded , long i tud ina l m e d i a n c a r i n a ; t he 
e x t e r n a l edge i s s p i n u l o s e and p u b e s c e n t , t he i n t e r n a l edge of the p r o p o d u s 
s m o o t h . The dac ty l i a r e r a t h e r s l e n d e r , with s t r o n g l y bent t i p s . The e x t e r n a l 
edge of the m o v a b l e d a c t y l u s i s l e s s s p i n u l a t e d than the e x t e r n a l edge of t he 
i m m o v a b l e one. The p r e h e n s i l e edge of the m o v a b l e d a c t y l u s h a s a long i tu -
d ina l f u r r o w in i t s d i s t a l ha l f ; the e d g e s of t h i s f u r r o w have a m i n u t e d e n t i c -
u la t ion . T h e r e i s a d i s t i n c t t u b e r c l e n e a r the b a s e . On the s m a l l e r che l a , t he 
dac ty l i a r e m o r e c o m p r e s s e d ; t h e i r e x t e r n a l e d g e s a r e m o r e s p i n u l o s e . T h e 
p r e h e n s i l e e d g e s of t he dac ty l i have a m i n u t e den t i cu la t ion , which e x t e n d s 
o v e r the e n t i r e length of the s u p e r i o r s ide , but only on the d i s t a l t h i r d of 

109 the i n f e r i o r s ide . T h e d a c t y l i m e e t c l o s e l y , whi le in the l a r g e che la , a 
s m a l l gap r e m a i n s open be tween t h e m . The f i r s t t h r e e p a i r s of wa lk ing l e g s 
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a r e s l e n d e r . The m e r a l j o i n t s a r e f a i r l y b r o a d c o m p a r e d wi th the o t h e r 
j o in t s . A l l t he j o i n t s a r e v e r y s l i gh t l y p u b e s c e n t . The dac ty l i a r e s h o r t , 
a l m o s t s t r a i g h t , with long, c u r v e d c l a w s . The f o u r t h walk ing l e g s ( the 
f i f t h p a i r of p e r e i o p o d s ) a r e s l e n d e r and long, u s u a l l y bent u n d e r the 
c a r a p a c e , but when ex tended , t hey r e a c h the p r o x i m a l t h i r d of the p r e -
ced ing l e g s . T h e p r e s e n c e of t he l a r g e r and the s m a l l e r c h e l i p e d s cannot be 
c o n s i d e r e d a s a s e x u a l d i m o r p h i s m ; h o w e v e r , on the b a s i s of the m a t e r i a l 
s tud ied , it m a y be a s s e r t e d tha t in a l l p r o b a b i l i t y the l a r g e r che l iped i s 
m o r e f r e q u e n t l y found on the r igh t s i d e in f e m a l e s , and on the l e f t in m a l e s . 

Figure 38. Porcellana longicornis (Pennant) 

D i m e n s i o n s 
Leng th of c a r a p a c e 5. 0 m m 
Width of c a r a p a c e 4. 5 m m 
Leng th of c a r p u s of l a r g e che l iped 3 . 5 m m 
Leng th of p r o p o d u s of l a r g e che l iped 5. 0 m m 
Leng th of dac ty l i of l a r g e che l iped 2 . 5 m m 

T h i s s p e c i e s u s u a l l y h a s v e r y s m a l l d i m e n s i o n s . 
C o l o r a t i o n : whi t i sh , y e l l o w - b r o w n o r r e d - b r o w n , s o m e t i m e s l ight 

r e d d i s h , with d a r k e r i r r e g u l a r s p o t s . 
D i s t r i b u t i o n . F r e q u e n t l y e n c o u n t e r e d in the B lack Sea, a m o n g r o c k s 

in the l i t t o r a l zone, and u n d e r s t o n e s ; it r e a c h e s dep ths of 1. 5 to 3 m, and 
i s of ten found a m o n g g r o u p s of m u s s e l s . M e d i t e r r a n e a n and A d r i a t i c Seas ; 
E a s t At lan t i c : c o a s t s of N o r w a y and Sweden, Ka t tega t , N o r t h Sea, c o a s t s 
of England, F r a n c e and Spain, s o u t h w a r d to M o r o c c o ; it r e a c h e s dep ths 
t o 70 m, u s u a l l y on s a n d y and r o c k y b o t t o m s ; it o f t en l i v e s in ho l e s , c h i e f l y 
of P h o l a s , in t u b e s of Sabe l l idae , in d r i f twood , e t c . In the c o l l e c t i o n s of 
the Z o o l o g i c a l Ins t i t u t e of the A c a d e m y of S c i e n c e s t h e r e w e r e two s p e c i m e n s 
of P . l o n g i c o r n i s f r o m Ki l ' d in I s l and . T h i s c a p t u r e w a s p r o b a b l y a c c i d e n t a l 
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( t r a n s p o r t e d by d r i f twood? ) a s t h i s s p e c i e s h a s not un t i l now been known on 
the M u r m a n C o a s t . 

T h e r e is no r e a s o n to c o n s i d e r t he P o n t i c f o r m a s a s e p a r a t e s p e c i e s , a s 
was done by V. C z e r n i a v s k y (1884); f o r one r e a s o n o r a n o t h e r t h i s a u t h o r 
c o m p a r e s the B lack Sea f o r m with P o r c e l l a n a k r i c z a g i n i , which he h i m s e l f 
d e s c r i b e d f r o m Singapore , without e v e r m e n t i o n i n g the e x i s t e n c e of P . 
l o n g i c o r n i s . The c o m p a r i s o n of t h i s s p e c i e s with the P o n t i c f o r m s h o w s 
tha t t hey a r e but one s ing le s p e c i e s . P o r c e l l a n a l o n g i c o r n i s i s no doubt a 
v e r y p o l y m o r p h i c s p e c i e s . The v a r i a t i o n s a r e r e l a t e d c h i e f l y t o the a r m a t u r e 
of the l a t e r a l e d g e s of the c a r a p a c e and of the h e p a t i c a r e a s , and to the 
p a t t e r n of the l a t e r a l e d g e s of the p r o p o d i of t he c h e l i p e d s . It i s d i f f i cu l t 
to a s s e s s the d e g r e e of v a r i a b i l i t y in the M e d i t e r r a n e a n s p e c i m e n s (we had 
no p o s s i b i l i t y of consu l t i ng the w o r k s of P e s t a and P a r i s i , and the o l d e r 
w o r k s do not e l u c i d a t e t h i s ques t ion) , but in the B l a c k Sea, the p o l y m o r p h i s m 
i s qui te obvious , a s a l r e a d y shown by V. C z e r n i a v s k y . 

110 t 2. P o r c e l l a n a l o n g i m a n a R i s s o ( F i g u r e 39 a) 
Porcellana longimana Risso, 1815:68; 1826:50. — Porcellanides longimana Czerniavsky, 1884:118. 

T h i s s p e c i e s i s c l o s e l y r e l a t e d to 
P . l o n g i c o r n i s . T h e c a r a p a c e i s 
r ounded and s m o o t h ; i t s l a t e r a l e d g e s 
b e a r t h r e e po in ted s p i n e s . The f r o n t a l 
edge i s d iv ided into t h r e e lobes , t he 
m e d i a n one b e a r i n g eight s p i n u l e s ; 
t h e l a t e r a l l o b e s a r e po in ted and b e a r 
s m a l l s p i n e s ; the h e p a t i c s p i n e s m a y 
be e i t h e r p r e s e n t o r m i s s i n g . The 
c h e l i p e d s a r e long, naked and smoo th , 
and in the m a l e t h e y a r e s t r o n g e r . T h e 
che l a of the l a r g e che l iped i s e x c e p t i o n -
a l l y long and p r o t u b e r a n t ; both i t s e d g e s 
a r e s m o o t h ; the dac ty l i a r e s h o r t . T h e 
s m a l l c h e l a i s m e d i u m in s i z e ; it i s 
f l a t t e n e d . I t s s u p e r i o r s u r f a c e b e a r s a 
s l i gh t l y m a r k e d c r e s t ; t he l a t e r a l c r e s t s 
of both s i d e s a r e smooth ; t he dac ty l i 

a r e long, no s h o r t e r than the p ropodus , and have d e n s e h a i r s on the 
c u r v e d p r e h e n s i l e e d g e s . 

Thus , t h i s s p e c i e s d i f f e r s v e r y l i t t l e f r o m P . l o n g i c o r n i s and it 
i s p o s s i b l e tha t the a u t h o r s who c o n s i d e r it s y n o n y m o u s with the 
f o r m e r s p e c i e s a r e r i gh t . 

Figure 39. Chela of small cheliped-
a — Porcellana longimana; 
b — Porcellana longicornis. 

D i s t r i b u t i o n . B l a c k Sea and M e d i t e r r a n e a n . 
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2. Genus P A C H Y C H E L E S S t i m p s o n 
Pachycheles Stimpson, 1858:66; 1907:186; Henderson, 1888:113. 

Type s p e c i e s : P a c h y c h e l e s g r o s s i m a n u s (Gue r in ) . 
The c a r a p a c e i s round and ovate , i t s width be ing at l e a s t equa l to i t s 

length; the l a t e r a l e d g e s a r e m a r k e d by a p r o m i n e n t l ine . The f r o n t a l s i de 
of the c a r a p a c e i s s o m e t i m e s inc l ined v e n t r a l l y ; it i s s l i gh t l y p r o m i n e n t 
in the m i d d l e and f o r m s a wide, t r i a n g u l a r , m o d e r a t e l y po in ted r o s t r u m , 
n e v e r den t i cu la t ed , but hav ing a p u b e s c e n t t ip . The s u b b r a n c h i a l a r e a s of 
the c a r a p a c e a r e not con t inuous , t he s m a l l e r p o s t e r i o r p a r t b e i n g s e p a r a t e d 
f r o m the l a r g e r a n t e r i o r one by a m e m b r a n o u s o r so f t s p a c e . The b a s a l 
jo in t of t he a n t e n n a l s t a l k i s e longa ted and t o u c h e s the edge of t he c a r a p a c e ; 
t he s econd jo in t i s s o m e d i s t a n c e f r o m t h e o r b i t ; the c h e l i p e d s a r e unequal , 
s t r ong , and m o r e o r l e s s r o u g h b e c a u s e of t h e i r g r a n u l e s ; the c a r p u s i s 
s h o r t . The s h a p e of the dac ty l i of the wa lk ing l e g s i s n o r m a l . 

T h e s p e c i e s of t h i s genus a r e c h i e f l y l i t t o r a l , and a r e e n c o u n t e r e d in 
the t e m p e r a t e and t r o p i c a l z o n e s of the P a c i f i c and Indian O c e a n s . In the 
Soviet f auna t h i s genus is r e p r e s e n t e d by one s p e c i e s . 

H I "i 1. P a c h y c h e l e s s t e v e n s i i S t impson ( F i g u r e 40) 
Pachycheles stevensii Stimpson, 1858:242; 1907:187, PI. 23, Figure 6; Miers, 1879:47; Ortmann, 

1892:267; Balss, 1913:32; Yokoya, 192&760. 

The c a r a p a c e i s a l m o s t round , the f r o n t a l edge p r o j e c t i n g s l i g h t l y to 
f o r m a t r i a n g u l a r r o s t r u m , c o v e r e d on i t s s u p e r i o r s u r f a c e with dense , 
s h o r t , so f t h a i r s ; the t ip of the r o s t r u m i s b lunt . T h e l a t e r a l e d g e s of the 
c a r a p a c e a r e s m o o t h and s l i gh t l y r a i s e d , c l e a r l y s e p a r a t i n g the s u p e r i o r 
s u r f a c e of the c a r a p a c e f r o m the l a t e r a l , s u b b r a n c h i a l a r e a s . T h e s e 
a r e a s a r e subd iv ided by a m e m b r a n o u s s p a c e c h a r a c t e r i s t i c of t h i s genus ; 
t h i s s p a c e i s m e r e l y an u n u s u a l l y b r o a d l inea a n o m u r i c a , beg inn ing a t 
the b a s e of the an t enna and f o r m i n g a n a r r o w s t r i p e , which g r a d u a l l y 
b r o a d e n s p o s t e r i o r l y . I t s s u p e r i o r b o r d e r i s p a r a l l e l wi th the l a t e r a l edge 
of the c a r a p a c e , while the i n f e r i o r b o r d e r d e v i a t e s a b r u p t l y at the l eve l 
of the b a s e of the f i r s t wa lk ing legs , t hus f o r m i n g a t r i a n g u l a r m e m b r a n o u s 
s p a c e in the p o s t e r i o r half of the s u b b r a n c h i a l a r e a ; the i n f e r o a n t e r i o r 
ang le of t h i s t r i a n g l e i s occup ied by a l a r g e c a l c i f i e d p l a t e ; a long the s u p e r o -
p o s t e r i o r edge of t h i s p l a t e i s a row of t h r e e o r f o u r v e r y s m a l l p l a t e s . The 
c e n t r a l p a r t of the s u p e r i o r s u r f a c e of the c a r a p a c e b e a r s s m a l l g r a n u l e s , 
e longa ted t r a n s v e r s e l y and i n c r e a s i n g in s i z e t o w a r d the l a t e r a l e d g e s . F r o m 
e a c h g r a n u l e a few v e r y s h o r t h a i r s r i s e in an a n t e r i o r d i r e c t i o n . T h e s e 
g r a n u l e s a r e a l m o s t c o m p l e t e l y m i s s i n g on the c a r d i a c a r e a ; on the p o s t e r o -
l a t e r a l p a r t s , howeve r , t h e y b e c o m e l a r g e , and r e s e m b l e s h o r t t r a n s v e r s e 
c r e s t s , which i m p a r t to t h i s p a r t of the c a r a p a c e a w r i n k l e d a p p e a r a n c e , 
O b s e r v e d with the naked eye , t he c a r a p a c e a p p e a r s a l m o s t smoo th , with 
ind i s t inc t a r e a s ; the p o s t e r i o r edge of the c a r a p a c e i s concave . T h e 
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o u t e r o c u l a r s p i n e s a r e s h o r t . T h e e y e s t a l k s a r e s h o r t and s t o u t . T h e 
i s c h i u m of the t h i r d m a x i l l i p e d s i s s h o r t , wi th an o u t g r o w t h a t t h e s u p e r o -
e x t e r n a l a n g l e . T h e m e r u s i s n a r r o w e r , with a l a r g e r o u n d e d lobe on the 
i n t e r n a l edge; the c a r p u s widens p r o x i m a l l y , and on the i n f e r i o r s i d e it 

• f o r m s a p e c u l i a r hol low, in which the p r o x i m a l end of the p r o p o d u s l i e s 
when the m a x i l l i p e d i s bent . The d a c t y l u s i s s h o r t . T h e s l i g h t l y c u r v e d , 
f a i r l y b r o a d exogna th r e a c h e s the m i d d l e of the m e r u s , and t e r m i n a t e s 
in a r a t h e r long f l a g e l l u m . The c h e l i p e d s a r e s t r o n g c o m p a r e d wi th the 
c a r a p a c e ; t h e y a r e naked and m a r k e d l y f l a t t e n e d , t h e r i g h t one b e i n g 
m u c h l a r g e r than the l e f t . The m e r u s of the r i g h t che l iped h a s a wide, f l a t 
s u r f a c e , t u r n e d t o w a r d the c a r a p a c e ; it c o n t i n u e s a t a l m o s t a r i g h t ang le 
on the n a r r o w s u p e r i o r s u r f a c e ; on i t s i n t e r n a l edge t h i s n a r r o w s u r f a c e 
f o r m s a t r i a n g u l a r ou tg rowth ; the i n f e r o i n t e r n a l s u r f a c e i s concave , whi le 
the i n f e r o e x t e r n a l s u r f a c e i s convex . The s u p e r i o r s u r f a c e of the c a r p u s 
i s c o v e r e d with g r a n u l e s , which i n c r e a s e in s i z e t o w a r d the e d g e s . A r o u n d 
the g r a n u l e s i s a c r o w n of s h o r t h a i r s . The f l a t t e n e d i n t e r n a l edge b e a r s 
t h r e e d e n t i c l e s , s o m e t i m e s i r r e g u l a r in f o r m , which a r e a l s o c o v e r e d wi th 
g ranu les ; when t h e y touch, the i n f e r o i n t e r n a l and i n f e r o e x t e r n a l s u r f a c e s 
f o r m a f a i r l y d i s t i n c t c r e s t . The che la , which i s r a t h e r n a r r o w at t he 
a r t i c u l a t i o n wi th the c a r p u s , r e a c h e s i t s g r e a t e s t width at the b a s e of the 
m o v a b l e d a c t y l u s . The e x t e r n a l edge of the p r o p o d u s f o r m s a s t r a i g h t l ine 
wi th the e x t e r n a l edge of the i m m o v a b l e d a c t y l u s ; l ike the c a r p u s , t he 
s u p e r i o r s u r f a c e of the p r o p o d u s i s c o v e r e d wi th g r a n u l e s , which a r e 
l a r g e s t n e a r the e x t e r n a l edge . Along the e x t e r n a l edge of the p r o p o d u s 
t h e r e i s a p r o n o u n c e d hol low, which b e c o m e s d e e p e r n e a r the b a s e of t he 
i m m o v a b l e dac ty lus , o f t en ex tend ing a long t h i s d a c t y l u s and b e c o m i n g 
s h a l l o w e r . In the m i d d l e of the p r o p o d u s t h e r e i s a s econd , l e s s m a r k e d 
g r o o v e , and f i n a l l y a t h i r d i n s i g n i f i c a n t g r o o v e , b e g i n s a t t he b a s e of t h e 
m o v a b l e d a c t y l u s . The e n t i r e s u p e r i o r s u r f a c e of the p r o p o d u s t h u s h a s a 
g e n e r a l l y uneven c h a r a c t e r . The p r o t u b e r a n t i n f e r i o r s u r f a c e of the p r o p o -
dus i s c o v e r e d with dense , low, f l a t g r a n u l e s . T h e dac ty l i a r e s l i g h t l y c u r v e d 
a t t h e i r ends ; the p r e h e n s i l e e d g e s a r e smoo th , t h e i r b a s e c o v e r e d wi th 
dense , so f t h a i r s , p a r t i c u l a r l y on t h e i r i n f e r i o r s u r f a c e . When the che l a 
i s c lo sed , a b r o a d s l i t r e m a i n s open ( a c c o r d i n g to S t i m p s o n ' s d e s c r i p t i o n , 
the dac ty l i c l o s e without l e a v i n g a gap; B a l s s n o t e s tha t the l a r g e c h e l a 
o f t en r e m a i n s open). The s m a l l e r che l iped g e n e r a l l y h a s the s a m e f o r m , 
wi th the excep t ion of the g r o o v e s on the s u p e r i o r s u r f a c e of the p ropodus , 
which a r e p e r h a p s m o r e m a r k e d ; the dac ty l i a r e a d j a c e n t when c lo sed , and 

113 t h e i r b a s e l a c k s a h a i r c o v e r . The walk ing l e g s a r e r e l a t i v e l y s m a l l , 
and, un l ike the che l i peds , t h e y a r e v e r y p u b e s c e n t on t h e i r c a r p a l and 
p r o p o d a l j o i n t s ; the dac ty l i a r e s h o r t , wi th c u r v e d c l a w s . T h e p e r e i o p o d s 
of the f i f t h p a i r a r e s l e n d e r , and u s u a l l y bent a t t h e l e v e l of t h e m e r o -
c a r p a l a r t i c u l a t i o n , so tha t , v iewed f r o m ou t s ide , on ly the m e r u s i s v i s ib l e , 
t o g e t h e r wi th the long c a r p u s bent u n d e r it, whi le the s m a l l , e longa ted , 
p u b e s c e n t che l a i s h idden in the g i l l c h a m b e r b e n e a t h the edge of the c a r a p a c e . 
When ex tended , t he f i f t h l eg r e a c h e s the d i s t a l end of t he p r e c e d i n g leg, o r 
even ex t ends s l i g h t l y beyond i t . The a b d o m e n i s r e l a t i v e l y b r o a d ; the t e l s o n 
h a s the s t r u c t u r e c h a r a c t e r i s t i c of t h i s f a m i l y . In the f e m a l e , the e x t e r n a l 
b r a n c h of the u ropod i s m u c h l o n g e r and b r o a d e r than in the m a l e . T h e 
c o l o r of the s p e c i m e n s p r e s e r v e d in a l coho l i s p a l e o r a n g e - r e d . 
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Figure 40 . Pachycheles stevensii Stimpson 

D i m e n s i o n s 
Leng th of c a r a p a c e 
Width of c a r a p a c e 
Leng th of m e r u s of r i gh t che l iped 
Leng th of che la of r i gh t c h e l i p e d . 
Width of che l a of r i gh t che l iped . 
Leng th of f i r s t wa lk ing leg . . 

17. 0 m m 
17. 0 m m 
12. 0 m m 
26. 5 m m 
14. 0 m m 
2 1 . 0 m m 

D i s t r i b u t i o n . West c o a s t s of J a p a n , f r o m Hokkaido to N a g a s a k i ; 
Tokyo Bay . On the Soviet c o a s t of the Sea of J a p a n , f r o m G o r s h k o v Bay 
to the Gulf of S t re lok . 

The c a r a p a c e i s ova l o r s q u a r e , r e l a t i v e l y smoo th , with w e l l - m a r k e d 
l a t e r a l e d g e s ; the f r o n t a l edge i s b r o a d and not f u s e d with the e p i s t o m e . 
The r o s t r u m i s e i t h e r s m a l l o r e n t i r e l y m i s s i n g . The e y e s do not have 
d i s t i nc t o r b i t s ; the c o r n e a s a r e s m a l l . T h e a n t e n n u l e s a r e we l l deve loped . 
One of the f l a g e l l a i s long; t he s econd i s of m o d e r a t e s i z e o r i s a b s e n t . T h e 
a n t e n n a e have a f i v e - j o i n t e d s t a l k and a s h o r t f l a g e l l u m ; the s c a p h o c e r i t e 
i s g e n e r a l l y m i s s i n g . T h e t h i r d m a x i l l i p e d s a r e p e d i f o r m o r f o l i a c e o u s , 
wi th no m a s t i g o b r a n c h i a e . The f i r s t p a i r of p e r e i o p o d s a r e s i m p l e o r wi th 
s u b c h e l a e ; the f i f t h p a i r i s s m a l l , h idden in the b r a n c h i a l cav i ty ; the o t h e r 
p a i r s of p e r e i o p o d s have f l a t t e n e d and c u r v e d dac ty l i . The g i l l s a r e of the 
p h y l l o b r a n c h i a t e type and the n u m b e r i s v e r y r e d u c e d (nine or ten, s o m e -
t i m e s with a n u m b e r of r u d i m e n t a r y g i l l s ) . T h e r e a r e no m a s t i g o b r a n c h i a e 

Superfamily HIPPIDEA 
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on the p e r e i o p o d s . T h e a b d o m e n i s bent u n d e r the t h o r a x , and the e p i m e r a 
a r e p a r t l y r e d u c e d ; u r o p o d s a r e a l w a y s p r e s e n t , the t e l s o n h a s a n o r m a l 
s i ze , i t s l eng th e x c e e d i n g i t s width. T h e m a l e s have no p l eopods ( excep t , 
of c o u r s e , t he u ropods ) ; the p l eopods of the f e m a l e s a r e s i m p l e and t h r e e -
jo in ted ; the gen i t a l open ings of the m a l e a r e on the coxae of the f i f t h p e r e i o p o d s , 
and t h o s e of the f e m a l e on the coxae of the t h i r d p e r e i o p o d s . 

114 M i e r s (1877) r e l a t e s the Hippidea - t h r o u g h the R a n i n i d a e Dana - to the 
B r a c h y u r a O x y s t o m a t a of de Haan, t ak ing into a c c o u n t t he hab i tu s , t he 
f o r m of the che l ipeds , and the d e v e l o p m e n t of t he s econd to f o u r t h p e r e i o -
pods . Al l t h e s e c h a r a c t e r s , h o w e v e r , a r e m e r e l y c o n v e r g e n t o n e s and do 
not i nd ica t e any t r u e r e l a t i o n s h i p ; it s u f f i c e s t o r e c a l l the p r e s e n c e of u r o -
pods in the Hippidea , and tha t of the s c a p h o c e r i t e s ( though t h e s e a r e not 
a l w a y s p r e s e n t ) , in o r d e r to r e a l i z e tha t the r e s e m b l a n c e to the R a n i n i d a e 
i s but a s u p e r f i c i a l one. O r t m a n n (1892) c o n s i d e r s t he Hipp idea a s b e i n g a 
r a t h e r i s o l a t e d group, and n o t e s only a r e m o t e r e l a t i o n s h i p to the 
Ga l a the idea . T h e s p e c i e s of t he Hipp idea a r e a l m o s t e x c l u s i v e l y t r o p i c a l ; 
t h e y inhabi t the l i t t o r a l o r sha l low w a t e r s , and b u r r o w in s a n d . 

5. F a m i l y ALBUNEIDAE 
Albuneidae Stimpson, 1858:230; Henderson, 188& 39; Holmes, 190ft 103; Ortmann, 1892:534; 

1901:1153. 

The c a r a p a c e i s c o m p r e s s e d , wi th no a l i f o r m l a t e r a l e x p a n s i o n s c o v e r i n g 
the l eg s . The a n t e n n a l s t a l k u s u a l l y h a s a m a r k e d s c a p h o c e r i t e on i t s 
s econd jo in t . T h e l a s t m a x i l l i p e d s a r e n a r r o w and have an exogna th . T h e 
f i r s t p a i r of p e r e i o p o d s i s s u b c h e l a t e and f l a t t e n e d . A b d o m i n a l s e g m e n t s 
two to f o u r ( in B l e p h a r i p o d a , a l s o s e g m e n t f ive ) have w e l l - d e v e l o p e d 
e p i m e r a ; the t e l s o n i s ova l and f o l i a c e o u s . The f e m a l e s b e a r p l eopods on 
s e g m e n t s two to f i ve . 

1. Genus B L E P H A R I P O D A R a n d a l l 
Blepharipoda Randall, 1839:130; Holmes, 1900:103; Balss, 1914:92. 

Type s p e c i e s : B l e p h a r i p o d a o c c i d e n t a l i s Randa l l . 
T h e c a r a p a c e h a s an e longa ted ova l f o r m , wi th an i n c i s i o n on the 

p o s t e r i o r edge . T h e a n t e n n u l e s and the a n t e n n a e a r e long. T h e a n t e n n a l 
s t a l k b e a r s a s c a p h o c e r i t e * . The e y e s t a l k s a r e long, s l e n d e r and c y l i n d r i -
cal , wi th a m e d i a n a r t i c u l a t i o n . The t h i r d m a x i l l i p e d s a r e p e d i f o r m and 
* In the diagnosis of the genus, Randall (1893, p 130) states: "Antennae four, unequal, the external being 

much the greatest, with one long revolute appendage, which is c i l ia te on the outer side". Some authors 
(Holmes, 1900; Ortmann, 1901) assert that the antennae lack scaphocerites. Bouvier (1898) states : "The 
antennal and the antennular stalks are unarmed". It is very possible that the type species of the genus 
B. occidentalis Randall has scaphocerites, while the species mentioned below has not. 
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do not c o v e r the mouth ; the i s c h i u m is v e r y s tout , the m e r u s a l m o s t c y l i n d r i 
cal , n a r r o w , and r e s e m b l i n g the c a r p u s , which h a s no p r o m i n e n c e in i t s 

115 an te r o e x t e r n a l a n g l e . T h e exogna th i s f a i r l y s t r o n g , and a l m o s t r e a c h e s 
the end of the m e r u s . T h e p e r e i o p o d s a r e s t r o n g and h a i r y , t h e i r b a s e s 
c l o s e t o g e t h e r ; the dac ty l i a r e s i c k l e - s h a p e d ; t he f i r s t p a i r of p e r e i o p o d s 
b e a r p i n c e r s of the s u b c h e l a t e type . 

t l . B l e p h a r i p o d a j a p o n i c a D u r u f l e ( F i g u r e 41) 
Blepharipoda japonica Durufle, 1889:92. - Blepharipoda fauriana Bouvier, 1898:566; 1893a; 339, 

Figures 1 - 5 . 

T h e length of the c a r a p a c e e x c e e d s i t s width. The s u p e r i o r s u r f a c e i s 
p r o t u b e r a n t , wi th a s l ight m e d i a n c r e s t . T h e l a t e r a l edge b e a r s t h r e e s p i n e s 
a s t r o n g one at the a n t e r o l a t e r a l ang le , a s m a l l one on the p o s t e r i o r end 
of the h e p a t i c a r e a (which m a y a l s o be m i s s i n g , a s , f o r i n s t a n c e , in the 
s p e c i m e n s tud ied by us), and f i n a l l y a s m a l l sp ine which i s s i t u a t e d in the 
a n t e r o e x t e r n a l ang le of the b r a n c h i a l a r e a . The r o s t r u m r e s e m b l e s a 
b r o a d t r i a n g u l a r too th , with m u c h l a r g e r l a t e r a l t r i a n g u l a r t e e t h on i t s 
s i d e s ; t h e s e a r e s e p a r a t e d f r o m the r o s t r u m by the c o n c a v e f r o n t a l edge, 
which b e a r s a m i n u t e den t i cu la t ion ; the l a t e r a l e d g e s of the r o s t r u m and 
of the l a t e r a l s p i n e s a r e a l s o d e n t i c u l a t e d . D i r e c t l y behind the f r o n t a l 
edge i s a f l a t t r a n s v e r s e l ine, and on the a n t e r i o r edge of the g a s t r i c a r e a 
t h e r e i s a n o t h e r l ine , s h a l l o w e r , a r c u a t e , bent a b r u p t l y a t the l eve l of the 
m e d i a n l ine of the c a r a p a c e , and f u s e d with the f i r s t l ine a t t he s i d e s , 
t hus f o r m i n g an a n g u l a r hol low. Be tween t h e s e l ines , the s u r f a c e of t he 
c a r a p a c e i s l ower , h a s a d a r k e r c o l o r ( in the s p e c i m e n s p r e s e r v e d in 
a lcohol) , and i s c o v e r e d with w r i n k l e s and nodu le s . The r e m a i n i n g s u r f a c e 
of the c a r a p a c e , p a r t i c u l a r l y the g a s t r i c a r e a , i s c o v e r e d wi th s m a l l c r e s -
c e n t - s h a p e d hol lows, in the concave s ide of which i s a low pap i l l a wi th a 
den t i cu l a t ed a n t e r i o r edge . Two d e e p c o n v e r g i n g f u r r o w s bound the a n t e r i o r 
b r a n c h i a l a r e a on e a c h s ide . The c e r v i c a l g r o o v e i s s l i g h t l y c u r v e d ; it 
c r o s s e s a l m o s t the e n t i r e c a r a p a c e without f u s i n g with a n y of the a b o v e -
m e n t i o n e d f u r r o w s . The p o s t e r i o r e d g e s of the f u r r o w s b e a r s h o r t h a i r s , 

116 d i r e c t e d f o r w a r d , which m a y d i s a p p e a r owing to f r i c t i o n ( in the s p e c i m e n 
s tud ied by us, t h e y w e r e r e t a i n e d only on tha t s e c t o r of the c e r v i c a l g r o o v e 
which i s the p l a c e of con tac t wi th the c a r d i a c a r e a ) . The l a t e r a l l i m i t s of 
the c a r d i a c a r e a a r e qui te d i s t i nc t in t h e i r a n t e r i o r p a r t and i n d i s t i n c t in 
the p o s t e r i o r one . The p o s t e r i o r edge of the c a r a p a c e h a s a b r o a d i n c i s i o n . 
The rounded p o s t e r o l a t e r a l a n g l e s of the c a r a p a c e b e a r a g r o u p of f l a t 
pap i l l ae which have d e n t i c u l a t e d a n t e r i o r e d g e s and o f t en a v e r y i r r e g u l a r 
f o r m . The e y e s t a l k s a r e long, widening at t h e i r b a s e s , but t h e y b e c o m e 
r a t h e r s l e n d e r and s c a r c e l y widen at the l e v e l of the c o r n e a s . The c o r n e a s 
have a t e r m i n a l pos i t i on and a rounded s i n u s on t h e i r s u p e r o i n t e r n a l edge ; 
the s t a l k s a r e f l a t on t h e i r e x t e r n a l s u r f a c e , and s l i gh t l y convex on t h e i r 
i n t e r n a l one, a t the b a s e of which a r e long d e n s e h a i r s . The e y e s t a l k s a r e 
a r t i c u l a t e d , hav ing n a r r o w , but f a i r l y long, o p h t h a l m i c s c a l e s , which 
a l m o s t touch one a n o t h e r on the m e d i a n l ine . T h e s e s t a l k s a r e bounded in 
t h e i r i n f e r i o r p a r t by a m e m b r a n o u s s u r f a c e , w h e r e a s m a l l t r i a n g u l a r 

111 



p la t e i s found; t h i s i s t he 
e p i s t o m e . The a n t e n n u l a r and 
a n t e n n a l s t a l k s a r e smoo th ; the 
f i r s t a r e c o v e r e d with long d e n s e 
h a i r s on both s i d e s ; s i m i l a r 
h a i r s a r e a l s o found on the 
s u p e r i o r s u r f a c e of the l a r g e 
a n t e n n u l a r f l a g e l l u m , whi le on 
i t s i n f e r i o r s u r f a c e the h a i r s 
a r e m u c h m o r e s p a r s e . The 
s m a l l f l a g e l l u m i s s h o r t , m a d e 
up of only ten j o i n t s . The a n -
t e n n a l f l a g e l l a a r e s o m e w h a t 
l o n g e r . T h e exopodi te of the 
t h i r d m a x i l l i p e d s b e a r s a 
f l a t o n e - j o i n t e d f l a g e l l u m . The 
c a r p u s b e a r s s m a l l d e n t i c l e s 
on i t s i n f e r i o r s u r f a c e . The 
i s c h i u m b e a r s s e v e n f a i r l y 
s t r o n g s p i n e s on i t s i n t e r n a l 
edge . The b a s i p o d i t e a l s o h a s 
a sp ine on i t s i n t e r n a l edge . 
The ep ipod i t i c p l a t e b e a r s a 
r u d i m e n t a r y p o d o b r a n c h i a a t 
i t s f r e e end. The f i r s t l e g s a r e 
r e l a t i v e l y s h o r t , the m e r u s 
hav ing a s t r o n g sp ine a t t he i n -

f e r o d i s t a l ang le . T h e s u p e r o a n t e r i o r ang le of the c a r p u s e x t e n d s into a 
pointed d e n t i c l e with p u b e s c e n t edges , and the a n t e r i o r edge i s a l s o s p i n u -
lose . The s u p e r o e x t e r n a l s u r f a c e of the c a r p u s i s g r a n u l a t e d ; t he s u b -
che la i s b r o a d , f la t , and i r r e g u l a r l y h e a r t - s h a p e d . The s u p e r o e x t e r n a l 
s u r f a c e of the p r o p o d u s i s g r a n u l a t e d and p a r a l l e l wi th the e x t e r n a l edge . 
Some d i s t a n c e f r o m it t h e r e is an i r r e g u l a r c r e s t which e x t e n d s onto the 
i m m o v a b l e dac ty lu s ; t h i s c r e s t b e a r s h a i r s d i r e c t e d i n w a r d . S i m i l a r h a i r s 
a r e a l s o found on the s u r f a c e of the p r o p o d u s ; t h e i n f e r o i n t e r n a l ang le of 
the p r o p o d u s b e a r s a tu f t of long h a i r s . The i m m o v a b l e d a c t y l u s i s v e r y 
b r o a d at i t s b a s e ; it h a s a convex p r e h e n s i l e edge and a c u r v e d poin ted t ip; 
the p r e h e n s i l e edge b e a r s f o u r b lunt d e n t i c l e s , and the s p a c e s be tween t h e m 
b e a r m i n u t e d e n t i c l e s and long h a i r s . When c lo sed , t he m o v a b l e dac ty lus , 
c u r v e d at i t s b a s e , m e e t s the p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s , 
i t s t i p ex tend ing beyond tha t of the i m m o v a b l e d a c t y l u s . I t s s u p e r i o r and 
i n f e r i o r s u r f a c e s a r e p e r f e c t l y smoo th , whi le the e x t e r n a l edge b e a r s a 
row of g r a n u l e s . The t h r e e s u b s e q u e n t p a i r s of p e r e i o p o d s have f l a t t e n e d 
j o i n t s ; the c a r p a l and p r o p o d a l j o i n t s have f la t , blunt , t r i a n g u l a r o u t g r o w t h s 
a t t h e i r a n t e r o d i s t a l ends ; the dac ty l i have the f o r m of c u r v e d p l a t e s , with 
p e r f e c t l y s m o o t h s u r f a c e s and p u b e s c e n t e d g e s . T h e f i f t h p e r e i o p o d s a r e 
d e l i c a t e and s l e n d e r , ending in a h a i r y che l a . T h e g i l l s a r e ( a c c o r d i n g to 
Bouv ie r ) : p l e u r o b r a n c h i a e on the s econd to f o u r t h p e r e i o p o d s , two a r t h r o -
b r a n c h i a e on e a c h of the s econd to f o u r t h p e r e i o p o d s , and s o m e t i m e s a l s o 
on the f i r s t p e r e i o p o d s and t h i r d m a x i l l i p e d s , and p o d o b r a n c h i a e on the 
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t h i r d m a x i l l i p e d s . The f i r s t s e g m e n t of the a b d o m e n i s long, wi th a 
m e m b r a n o u s c e n t r a l p a r t ; the c a r a p a c e o v e r l a p s a c o n s i d e r a b l e p a r t of it; 
t h i s s e g m e n t l a c k s e p i m e r a and a p p e n d a g e s ; the f o u r s u b s e q u e n t s e g m e n t s 
a r e n a r r o w , b e c o m i n g g r a d u a l l y s m a l l e r , and have long blunt e p i m e r a . 
The f e m a l e b e a r s p a i r s of b i r a m o u s p leopods on t h e s e s e g m e n t s ; t he m a l e 
h a s only t r a c e s at the l eve l of t he a r t i c u l a t i o n of t h e s e a p p e n d a g e s . The 
s ix th a b d o m i n a l s e g m e n t h a s an a l m o s t equa l length and width. Both r a m i 
[ b r a n c h e s ] of the u r o p o d s a r e oval . The length of t he t e l s o n s o m e w h a t e x -
c e e d s i t s width; i t s c e n t r a l p a r t i s p r o t u b e r a n t , s t r o n g l y c a l c i f i e d , and 
s e p a r a t e d f r o m the l a t e r a l p a r t s by a d e p r e s s i o n . T h e p o s t e r i o r edge 
b e a r s a s m a l l i nc i s ion . 

C o n c e r n i n g the b io logy of B. j apon i ca , B o u v i e r (1898) s t a t e s ; " T h e s e 
a n i m a l s m u s t b u r r o w in the s and l ike o t h e r H ipp idea , but t hey a r e l e s s we l l 
adap ted to t h i s hab i t a t , a s t h e i r f i l t r a t i o n m e c h a n i s m i s l e s s p e r f e c t ; in 
f a c t , t h e i r a n t e n n u l a r f l a g e l l a a r e s h o r t e r and l e s s r e g u l a r l y c i l i a t e d , and 
the f l a g e l l u m of the exopodi te of t he f i r s t m a x i l l i p e d s h a s a m u c h r e d u c e d s u r f a c e . 

D i s t r i b u t i o n . C o a s t s of J a p a n . In Soviet w a t e r s , t h i s s p e c i e s i s 
known f r o m the Vlad ivos tok a r e a , f r o m P a t r o c l e s B a y and f r o m P o s e t 
Bay. 

Superfamily PAGURIDEA 

The c e p h a l o t h o r a x i s not f u s e d in i t s a n t e r i o r p a r t wi th the e p i s t o m e . 
T h e f o r m of the c a r a p a c e i s e i t h e r c y l i n d r i c a l , wi th s o f t i n t e g u m e n t and 
ind i s t inc t l a t e r a l edges , o r b r o a d e n e d , c r a b l i k e , and we l l c a l c i f i e d , with 
d i s t inc t l a t e r a l e d g e s . T h e r o s t r u m i s e i t h e r s m a l l , t r i a n g u l a r , and s o m e -
t i m e s c o m p l e t e l y r e d u c e d - o r we l l deve loped and s p i n i f o r m o r of a d i f f e r e n t 
shape . The e y e s do not have m a r k e d o r b i t s ; the e y e s t a l k s a r e c y l i n d r i c a l , 
with o r wi thout o p t h t h a l m i c s c a l e s . The a n t e n n a l s t a l k i s f i v e - j o i n t e d , the 
second jo in t b e a r i n g a s p i n i f o r m s c a p h o c e r i t e (which i s r e d u c e d in t h e 
Coenobi t idae) . The f l a g e l l a of the exopod i t e s of the second and t h i r d m a x i l -
l ipeds a r e j o in t ed . The t h i r d m a x i l l i p e d s a r e p e d i f o r m . Al l t he p e r e i o p o d s 
a r e s i x - j o i n t e d . The f i r s t p e r e i o p o d s a r e che l a t e , and in m o s t c a s e s u n -
equal ; the l a s t two p a i r s of l egs a r e s h o r t and b e a r w a r t l i k e p r o m i n e n c e s ; 
i n o t h e r c a s e s , only the l a s t p a i r of l egs i s r e d u c e d , and in t h i s c a s e it 
b e a r s a t i t s end a s m a l l che la , which i s u s u a l l y h idden in t h e gi l l c h a m b e r . 
In m o r e p r i m i t i v e f o r m s , the g i l l s a r e of the p h y l l o b r a n c h i a t e type , but in 
m o s t c a s e s t hey a r e of t he t r i c h o b r a n c h i a t e type, at m o s t 14 on e a c h s i de . 
T h e r e a r e no ep ipod i t e s on the p e r e i o p o d s . The gen i t a l open ings a r e found 
on the coxae . The a b d o m e n i s e i t h e r s p e c i f i c a l l y m o d i f i e d and sof t , wi th 
r e l a t i v e l y w e l l - d e v e l o p e d o r p o o r l y - d e v e l o p e d t e r g a l p l a t e s , o r bent u n d e r 
the c e p h a l o t h o r a x a s in the B r a c h y u r a , and m o r e o r l e s s c o v e r e d wi th 
c a l c i f i e d p l a t e s and nodu le s . T h e m a l e s s o m e t i m e s have gonopods . In 
m o s t c a s e s the p leopods a r e deve loped on ly on one s ide . T h e u r o p o d s 
m a y e i t h e r be p r e s e n t o r m i s s i n g . 

T h e s p e c i e s which be long to t h i s s u p e r f a m i l y e i t h e r l ive in s h e l l s of 
G a s t r o p o d a and in o t h e r hol low b o d i e s , o r m o r e f r e e l y on the bo t tom ; 
in both c a s e s , the a b d o m e n i s a s y m m e t r i c a l ; only in the m o s t p r i m i t i v e 



f o r m s i s it s y m m e t r i c a l , a l though it s h e l t e r s in w o r m ho les , sponges , e t c . 
A few s p e c i e s have a d a p t e d t h e m s e l v e s to a f r e e a m p h i b i o u s m o d e of l i f e 
(Coenobi t idae) , but the a s y m m e t r y of the body h a s n e v e r t h e l e s s been r e t a i n e d . 

Key to the F a m i l i e s 
A b d o m e n s t r a i g h t o r s p i r a l l y co i l ed , not f l e x e d below c a r a p a c e . 
C a r a p a c e c y l i n d r i c a l , g e n e r a l l y h a r d in i t s a n t e r i o r p a r t , whi le 
the p o s t e r i o r p a r t i s m o r e o r l e s s so f t . F o u r t h p e r e i o p o d s un l ike 
the t h i r d . R o s t r u m r u d i m e n t a r y o r e n t i r e l y m i s s i n g . U r o p o d s 
p r e s e n t . 
A b d o m e n s y m m e t r i c a l , with w e l l - c a l c i f i e d s e g m e n t s on i t s 
d o r s a l s u r f a c e . P a i r e d p l eopods on a l l a b d o m i n a l s e g m e n t s . 
G i l l s o f t h e t r i c h o b r a n c h i a t e t y p e . . . . 1. F a m i l y P y l o c h e l i d a e . 
A b d o m e n u s u a l l y a s y m m e t r i c a l , co i l ed s p i r a l l y , so f t , not s e g -
m e n t e d , wi th s m a l l , s l i gh t l y c a l c i f i e d p l a t e s on le f t s i de . In r a r e 
c a s e s , the f i r s t a b d o m i n a l s e g m e n t b e a r s p a i r e d p leopods , but 
p l eopods u s u a l l y found only on le f t s ide , a t l e v e l of s econd to 
f i f t h s e g m e n t s . G i l l s u s u a l l y of t h e p h y l l o b r a n c h i a t e t y p e . . . . 

2. F a m i l y P a g u r i d a e . 
Abdomen only in r a r e c a s e s sof t , s h o r t and s a c l i k e ; it i s u s u a l l y 
f o l i a c e o u s and f l e x e d be low c e p h a l o t h o r a x . C a r a p a c e b r o a d , wi th 
a l l p a r t s we l l c a l c i f i e d . The a n i m a l h a s a c r a b l i k e h a b i t u s . 
F o u r t h p e r e i o p o d s l ike t h i r d p e r e i o p o d s . R o s t r u m in m o s t c a s e s 
we l l deve loped . U r o p o d s m i s s i n g 3. F a m i l y L i thod idae . 

119 6. F a m i l y PYLOCHELIDAE 
Pylochelidae Bate, 1888:11; Ortmann, 1901:1144. 

The c a r a p a c e i s f a i r l y we l l c a l c i f i e d ; i t s l a t e r a l s i d e s a r e f l a t and 
v e r y high. The e y e s t a l k s a r e m o d e r a t e l y long. The a n t e n n u l e s end in two 
f l a g e l l a . Sma l l s c a p h o c e r i t e s a r e o b s e r v e d . The m a d i b l e s have p a l p s . 
The b a s e s of the t h i r d m a x i l l i p e d s a r e c l o s e t o g e t h e r . T h e f i r s t p a i r of 
p e r e i o p o d s i s che la t e , t he l egs hav ing a l m o s t equa l l eng ths . The l e g s of 
the s econd and t h i r d p a i r s of l egs a r e long, end ing in a c i c u l a r dac ty l i . 
The p e r e i o p o d s of the f o u r t h and f i f t h p a i r a r e s h o r t , end ing in a s m a l l 
r u d i m e n t a r y dac ty lu s . The g i l l s a r e of the t r i c h o b r a n c h i a t e type, t he f i l a -
m e n t s long, c y l i n d r i c a l and s l e n d e r ; p o d o b r a n c h i a e and m a s t i g o b r a n c h i a e 
a r e m i s s i n g on a l l the t h o r a c i c a p p e n d a g e s . T h e r e a r e 14 b r a n c h i a e on 
e a c h s i d e : two a r t h r o b r a n c h i a e on e a c h of the f i r s t f o u r p a i r s of p e r e i o -
pods and on the t h i r d m a x i l l i p e d s , and one p l e u r o b r a n c h i a on e a c h of t he 
l a s t f o u r p e r e i o p o d s . The a b d o m e n i s s y m m e t r i c a l , t he d o r s a l s i de of 
the s e g m e n t s be ing wel l c a l c i f i e d . The c a u d a l f an i s s y m m e t r i c a l , wi th 
h a r d , t a p e r i n g u r o p o d s , t he o u t e r o n e s be ing l a r g e r t han the i n n e r o n e s . 
The t e l s o n i s h a r d in i t s a n t e r i o r p a r t , and e l a s t i c in the p o s t e r i o r p a r t . 
A l l s e g m e n t s have p a i r e d p leopods ; in the m a l e the p l eopods of the f i r s t 
s e g m e n t a r e m o d i f i e d into gonopods . 

1 (4). 

2 (3). 

3 (2). 

4 (1). 
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By t h e i r h a b i t u s the s p e c i e s of t h i s f a m i l y r e s e m b l e s o m e w h a t the s p e c i e s 
of t he f a m i l y of the P a g u r i d a e , d i f f e r i n g , h o w e v e r , by the s y m m e t r y of the 
a b d o m e n and of the p leopods , and a l s o by the f a c t tha t t h e i r a b d o m i n a l s e g -
m e n t s a r e a r t i c u l a t e d in the u s u a l m a n n e r , and have a h a r d d o r s a l s u r f a c e ; 
the v e n t r a l s u r f a c e a l s o h a s h a r d p l a t e s , which a r e , h o w e v e r , d iv ided in 
the m i d d l e . T h e s e s p e c i e s l ive in s p o n g e s , in s u b m e r g e d f r a g m e n t s of b a m -
boo, on r o o t s of m a n g r o v e s , in s h e l l s of D e n t a l i u m , and in o t h e r hol low 
bod ie s . B o a s (1926) c o n s i d e r s tha t t he P y l o c h e l i d a e do not b e a r t h e i r s h e l t e r 
wi th them, but l eave it when f o r a g i n g f o r food, t hus l ead ing a p a r t l y f r e e 
e x i s t e n c e , a f ac t which a l s o e x p l a i n s the s y m m e t r y of the a b d o m e n . T h e r e 
i s no doubt tha t the P y l o c h e l i d a e i s t he m o s t p r i m i t i v e f a m i l y of the 
P a g u r i d e a . Of the f ive g e n e r a of t h i s f a m i l y , we s h a l l d e a l wi th only one 
s p e c i e s which l i ve s in t h e Sea of J a p a n . 

1. Genus MIXTOPAGURUS A. M i l n e - E d w a r d s 
Mixtopagurus Milne-Edwards and Bouvier, 1893:23; Balss, 1913: 34. — Pomatocheles Miers, 1879:49. 

Type s p e c i e s : M i x t o p a g u r u s p a r a d o x u s A. M i l n e - E d w a r d s . 
The s p e c i e s of t h i s genus show a c l o s e r e l a t i o n s h i p wi th the genus 

120 P y l o c h e l e s ; t h e y have 28 f i l a m e n t o u s t e t r a s e r i a t e d g i l l s , d i s p o s e d in the 
s a m e m a n n e r . The t h o r a x i s c a l c i f i e d at l e a s t on i t s d o r s a l s i d e . The 
b a s e s of the e y e s t a l k s a r e f a r a p a r t . The b a s e s of the t h i r d m a x i l l i p e d s 
a r e c l o s e t o g e t h e r . The t h o r a c i c s t e r n i t e s a r e v e r y n a r r o w . The v e n t r a l 
s u r f a c e of the a b d o m e n i s m e m b r a n o u s , wi th v e r y . s l ight ly c a l c i f i e d s e c t o r s 
on s e g m e n t s one to s ix ; t he d o r s a l s u r f a c e i s m a d e up of c l o s e l y a r t i c u l a t e d 
s e g m e n t s c a l c i f i e d on t h e i r e n t i r e s u r f a c e . A l l the a b d o m i n a l s e g m e n t s have 
p a i r e d a p p e n d a g e s ; t he f i r s t two p a i r s of p l eopods in the m a l e s and the 
f i r s t one in the f e m a l e s have been m o d i f i e d into gonopods . T h e f i r s t m a x i l -
l ipeds e a c h b e a r an epipodi te , an exopodi te , and a f l a g e l l u m . 

M i x t o p a g u r u s d i f f e r s f r o m P y l o c h e l e s by the fo l lowing c h a r a c t e r s : the 
f r o n t a l edge b e a r s a r o s t r u m . The a n t e n n u l a r s t a l k s ex tend to the t i p of 
the e y e s o r s l i gh t l y beyond; the second jo in t of the a n t e n n a l s t a l k d o e s not 
show t h e s t r o n g d e n t i f o r m o u t e r p r o j e c t i o n ; t h e a n t e n n a l f l a g e l l u m r e a c h e s 
the end of the che la ; a t m o s t t he c h e l a e of t he f i r s t p e r e i o p o d s a r e equa l o r 
subequa l , ending in c o r n e o u s c l a w s and not f o r m i n g an o p e r c u l u m ; the t h i r d 
m a x i l l i p e d s have s i m p l e ends and a r e not c h e l a t e ; the p e r e i o p o d s of the 
f o u r t h p a i r a r e s u b c h e l a t e and have a l a r g e s p i n u l o s e s e c t o r ( the " R a s p e l " 
of the G e r m a n a u t h o r s ) ; t h e s ix th a b d o m i n a l s e g m e n t i s m u c h m o r e c a l c i f i e d 
than the o t h e r s ; the t e l s o n i s not s e g m e n t e d ; a l l the pleopods, wi th the e x -
cept ion of the f i r s t pair , a r e t w o - j o i n t e d in both s e x e s . 

1. M i x t o p a g u r u s j e f f r e y s i i ( M i e r s ) ( F i g u r e 42) 
Pomatocheles jeffreysii Miers, 1879:49, Plate 3, Figure 2— Mixtopagurus jeffreysii Balss, 1913:35, 

f . 25, Plate 2, Figure 1; Yokoya, 1933:71. 
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[Mie r s 1 d e s c r i p t i o n , 1879] 
" T h e a n i m a l i s s l e n d e r and e longa t ed . The c a r a p a c e i s m a r k e d w i th 

a d i s t i n c t p o s t f r o n t a l and l a t e r a l s u t u r e , b e s i d e s two s m a l l e r and l e s s d i s -
t inc t s u t u r e s on the s i d e s t o w a r d s the l a t e r a l m a r g i n s . The m e d i a n f r o n t a l 
lobe i s b r o a d l y t r i a n g u l a t e and rounded a t a p e x . The f i r s t p o s t - a b d o m i n a l 
s e g m e n t i s v e r y s m a l l , t he f i ve fo l lowing subequa l , wi th the l a t e r a l m a r -
g ins s t r a i g h t , the l a s t s m a l l , t r a n s p a r e n t , and m e m b r a n a c e o u s in i t s d i s t a l 
ha l f , and c i l i a t e d on i t s m a r g i n s , the t e r m i n a l m e d i a n no tch v e r y s m a l l . 

The o c u l a r p e d u n c l e s 
a r e a l i t t l e s h o r t e r t h a n 
the f r o n t a l m a r g i n , and 
a r e f u r n i s h e d wi th v e r y 
s m a l l s c a l e s a t b a s e . 
T h e c o r n e a e a r e of a 
r e d - b r o w n c o l o u r . The 
a n t e n n u l e s a r e half a s 
long a g a i n a s t he e y e -
p e d u n c l e s , the an t ennae 
about a s long a s the a n -
t e n n u l e s ; the a c i c u l u m 
at b a s e v e r y s m a l l , a c u t e , 
not half a s long a s the 
e y e - p e d u n c l e s . The a n -
t e r i o r l e g s a r e m u c h a s 
in C a n c e l l u s ; t he a r m s 
wi th a s l igh t d e n t i c u l a t e d 
c r e s t on t h e i r u p p e r s u r -
f a c e , the w r i s t s v e r y 
s h o r t and s l igh t ly d e n t i -
c u l a t e d above ; the f l a t -
t e n e d u p p e r s u r f a c e of 
the p a l m s i s c o v e r e d 
w i th t h i ck s h o r t h a i r , 
the s u r f a c e b e n e a t h b e -
ing s m o o t h , and the 
s t r a i g h t i n n e r and a r c u -
a te o u t e r m a r g i n s v e r y 
s l i gh t l y d e n t i c u l a t e d . 
The s l e n d e r and e l o n g -
a ted l e g s of the s e c o n d 
and t h i r d p a i r s have the 
a n t e p e n u l t i m a t e jo int 
s h o r t , the two fo l lowing 
long and s t r a i g h t , the 
l a s t in p a r t i c u l a r v e r y 
long, s l e n d e r , and a c u t e . 
The t r u n c a t e d d i s t a l end 
of the l a s t jo in t of the 
f o u r t h l eg i s a r m e d wi th 
a s e r i e s of s h o r t s t i f f 
s e t a e o r s p i n u l e s , and 

Figure 42 . Mixtopagurus jeffreysii (Miers) (From Balss, 1913) 
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a s m a l l c law or sp ine ; t ha t of the f i f t h p a i r i s d e n s e l y c i l i a t e d . The b a s a l 
p o r t i o n of the u r o p o d a i s s h o r t and b r o a d , and b e a r s two unequa l l a m e l l i -
f o r m r a m i , which a r e of spongy t e x t u r e on the o u t e r s u r f a c e , and c i l i a t e d 
on the m a r g i n s ; the o u t e r i s tw ice a s long a s the i n n e r . Leng th 5 l i n e s * " 
( M i e r s ) . 

" C o n c e r n i n g the b io logy of t h i s f o r m , i t should be s t r e s s e d t ha t i t s t e l s o n 
h a s a p e r f e c t va lve l ike f o r m , so tha t t o g e t h e r wi th t h e s i x th s e g m e n t , which 
i s l a m e l l a r , it c l o s e s the i n t e r i o r opening of the s h e l l of D e n t a l i u m " ( B a l s s ) . 

122 The g e n e r i c pos i t i on of t h i s s p e c i e s i s s o m e w h a t d e b a t a b l e . T h i s fo l l ows 
f r o m the c o n t r a d i c t i o n s which a r i s e when the above d i a g n o s i s of the g e n u s 
a s a whole i s c o m p a r e d wi th the d i a g n o s i s of t he s p e c i e s . B o a s (1926) a d v o -
c a t e s the inc lus ion of t h i s s p e c i e s in the genus P y l o c h e l e s . It i s qu i te p o s -
s ib l e tha t B o a s i s r igh t , but a s we had a t o u r d i s p o s a l only the d e s c r i p t i o n s 
of t h i s s p e c i e s , we conf ine o u r s e l v e s to p r e s e n t i n g it u n d e r the s a m e g e n e -
r i c n a m e a s it a p p e a r s in the l i t e r a t u r e . 

D i s t r i b u t i o n . J a p a n (Yokoya, 1933). In the Sea of J a p a n , it i s 
known f r o m t h e w e s t e r n J a p a n e s e s h o r e s , n o r t h of Nagato; Y a m a g u c h i P r e -
f e c t u r e , and n e a r the Oki A r c h i p e l a g o . At d e p t h s f r o m 64 to 350 m . B a l s s ' 
s p e c i m e n s w e r e found in s h e l l s of D e n t a l i u m i n t e r c o s t a t u m B o i s s e v a i n , 
D. e b u r n e u m L. and D. u s i t a t u m Smi th . 

* [The old measure, a l ine, equals A i n c h . ] 
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F a m i l y PAGURIDAE 
C H A R A C T E R S O F T H E F A M I L Y 

M o r p h o l o g i c a l o u t l i n e * 

123 The body of a h e r m i t c r a b i s m a d e of a c e p h a l o t h o r a x and an a b d o m e n . 
Both t h e s e p a r t s , and c h i e f l y the abdomen , have m o r p h o l o g i c a l t r a i t s which 
a r e s p e c i f i c a l m o s t e x c l u s i v e l y to t h i s f a m i l y . 

C E P H A L O T H O R A X . T h e s p e c i f i c c h a r a c t e r of the c e p h a l o t h o r a x 
i s - w i t h v e r y few e x c e p t i o n s - t h e p o o r c a l c i f i c a t i o n of m o s t of i t s s u r f a c e . 
Only the c e p h a l i c a r e a i s we l l c a l c i f i e d and it i s s e p a r a t e d f r o m the o t h e r 
a r e a s by a m a r k e d c e r v i c a l g roove ; in the t a x o n o m i c d i a g n o s e s t h i s a r e a 
wi l l be ca l l ed the a n t e r i o r p a r t of t he c a r a p a c e . A s to the o t h e r a r e a s , only 
the a n t e r i o r p a r t of t he c a r d i a c a r e a i s m o r e c a l c i f i e d , the r e m a i n d e r of 
the c a r a p a c e be ing m e m b r a n o u s . The s econd c h a r a c t e r i s t i c of the c e p h a l o -
t h o r a x of the h e r m i t c r a b s i s tha t i t s l a s t two s e g m e n t s a r e f r e e . T h e 
s t e r n a l p l a t e s of the f i f t h s e g m e n t a r e n a r r o w and a r e s e p a r a t e d by an 
a r t i c u l a r m e m b r a n e , whi le t he s t e r n a l p l a t e of the f o u r t h s e g m e n t i s d i s -
p l a c e d to the l e f t in m o s t of the s p e c i e s which have a s y m m e t r i c a l c h e l i p e d s . 
T h e f r e e a r t i c u l a t i o n of the l a s t two s e g m e n t s a l l o w s the g r e a t m o b i l i t y 
n e c e s s a r y t o the h e r m i t c r a b s , owing to the f ac t tha t t h e y l ive in s p i r a l 
s h e l l s . 

In add i t ion to the c e r v i c a l g r o o v e ( l ine C, a c c o r d i n g to B o a s ' t e r m i n o l o g y ; 
b r a n c h i a l f u r r o w o r l ine C, a c c o r d i n g to B o u v i e r ' s t e r m i n o l o g y ) , the f o l -
lowing add i t i ona l f u r r o w s m a y be o b s e r v e d on the s u r f a c e of the c e p h a l o -
t h o r a x ( F i g u r e 43): 

A long i tud ina l f u r r o w , beg inn ing at the a n t e r i o r edge of t he c a r a p a c e , 
p a s s i n g t h e c e r v i c a l g roove , and r e a c h i n g the p o s t e r i o r edge of t he c a r a p a c e . 

124 B o r r a d a i l e c o n s i d e r s t h i s f u r r o w a s a whole to be the l inea a n o m u r i c a . In 
a c c o r d a n c e with B o u v i e r ' s t e r m i n o l o g y , only tha t s e c t o r of t h i s f u r r o w which 

* Before proceeding to the anatomical morphological part of our study we must mention that all data p r e -
sented in this part refer in general to the genus Pagurus Fabricius. Owing to the size of our work we cannot 
deal in detail with the different morphological modifications shown by one genus or another. The genus 
Pagurus suits our purpose, since most of the species of this family occurring in the Soviet seas belong to 
this genus. Apart from this, most of the studies on the morphology of the Paguridae deal with this genus, 
the outstanding monograph of H.G.Jackson (1913) included. The various deviations wi l l be mentioned in 
the systematic part, in which the different genera and species wi l l be described. 
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e x t e n d s f r o m the a n t e r i o r edge of the c a r a p a c e to the c e r v i c a l g r o o v e should 
be c a l l e d the " l inea a n o m u r i c a " . A c c o r d i n g to B o a s ' t e r m i n o l o g y , t h i s s e c t o r 
of the f u r r o w i s ca l l ed " l ine B", while t he s e c t o r behind the c e r v i c a l g r o o v e 
i s d e s i g n a t e d by h i m a s t h e l i nea a n o m u r i c a . 

At t he l eve l of t he c e r v i c a l g roove , a s l i gh t l y m a r k e d f u r r o w r u n s v e r t i -
c a l l y f r o m the l inea a n o m u r i c a downward , and i s c o n s i d e r e d by B o a s to be 
a p a r t of the l inea a n o m u r i c a . 

E x t e n d i n g a n t e r i o r l y f r o m the c e r v i c a l g r o o v e and p a r a l l e l wi th the 
l i nea a n o m u r i c a i s a s l i gh t ly m a r k e d f u r r o w , c a l l e d by B o a s " l ine D"; 
t o g e t h e r with i t s con t inua t ion beyond the c e r v i c a l g r o o v e it i s p r o b a b l y 
homologous with the l i nea t h a l a s s i n i c a . 

The s u r f a c e of the c a r a p a c e i s o f t en c o v e r e d wi th t u f t s of h a i r s , p a r t i c u -
l a r l y in i t s a n t e r i o r p a r t ; it i s s o m e t i m e s r i c h l y s c u l p t u r e d . In m o s t c a s e s , 
t he a n t e r i o r o r f r o n t a l edge of the c a r a p a c e b e a r s a t r i a n g u l a r r o s t r u m , 
ca l l ed in the fo l lowing t a x o n o m i c d i a g n o s e s " m e d i a n p r o m i n e n c e of the 
f r o n t " ; l a t e r a l to t he r o s t r u m a r e s u p r a o r b i t a l p r o m i n e n c e s , c a l l e d 
" l a t e r a l p r o m i n e n c e s of the f r o n s " ; t h e i r f o r m v a r i e s b e t w e e n a d e f i n i t e l y 
t r i a n g u l a r one and a rounded , h a r d l y v i s i b l e one; s o m e t i m e s , t he l a t e r a l 
p r o m i n e n c e s a r e e n t i r e l y m i s s i n g . S u b m a r g i n a l s p i n e s a r e o f t en o b s e r v e d 
below the f r o n t a l edge of the c a r a p a c e , a t the l eve l of the l a t e r a l p r o m i n e n c e s . 
The c a l f i c i e d f o l d s of the cu t i c l e ( the s o - c a l l e d a p o d e m e s ) , found on the i n -
t e r n a l s i de of the c e p h a l o t h o r a x , f o r m the c o m p l e x s y s t e m of the e n d o -
p h r a g m a l ske le ton , which s e r v e s f o r the i n s e r t i o n of the m u s c l e s and 
f o r the p r o t e c t i o n of the i n t e r n a l o r g a n s . 

The h i s t o l o g i c a l s t r u c t u r e of the 
c a r a p a c e of the h e r m i t c r a b d i f f e r s 
v e r y l i t t l e f r o m t h a t of o t h e r c r u s t a -
c e a n s , t he on ly excep t ion .being the 
d e g r e e of c a l c i f i c a t i o n . The fo l lowing 
l a y e r s m a y be d i s t i n g u i s h e d within 
the c a r a p a c e : 1) a th in b a s a l l a y e r ; 
2) a ch i t i nous l a y e r , d iv ided in i t s 
t u r n in to f o u r l a y e r s : a) a th in o u t e r 
l a y e r , c o m p o s e d of p l a t e s , b) a p i g -
m e n t l a y e r , c o m p o s e d of p l a t e s 
p a r a l l e l to the s u p e r i o r s u r f a c e and 
con t a in ing a g r a n u l a r s u b s t a n c e , c) 
a c a l c a r e o u s ( f u n d a m e n t a l ) l a y e r , a l s o 
m a d e up of p l a t e s c o v e r e d wi th l a y e r s 
of c a l c i u m c a r b o n a t e ; the p a p i l l a e 
of t h i s l a y e r m a y p e n e t r a t e t he p i g m e n t 
l a y e r , d) a th in i n t e r n a l l a y e r , not 
c a l c i f i e d , and c o m p o s e d of s t r a t i f i e d 
p l a t e s ; 3) an e p i t h e l i a l l a y e r ( h y p o -
d e r m a ) , which p r o d u c e s ch i t in . T h e s e 
l a y e r s a r e p i e r c e d by p o r o u s s p i r a l 
c a n a l s , which r e a c h t h e b a s a l l a y e r ; 
t h e s e c a n a l s a r e c o n s i d e r e d to be a 
con t inua t ion of the h y p o d e r m a l c e l l s , 
t h e i r func t ion p r o b a b l y b e i n g the s e -
c r e t i o n of c a l c i u m . In addi t ion , a l l 

Figure 43. Surface of the carapace of Pagurus 
ochotensis subsp. aleuticus (Benedict), c - cervical 
groove; la - l inea anomurica; d - line D (according 
to Boas); A - anterior part of carapace; r - rostrum, 
or median prominence of front; b - lateral promi-
nences of front. 
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the l a y e r s a r e a l s o p i e r c e d by c a n a l s t h rough which the s e n s o r y n e r v e s 
r e a c h h a i r s , c i l ia , e tc . 

THE ABDOMEN of the h e r m i t c r a b h a s the a p p e a r a n c e of a sof t , s a u s a g e -
like, m e m b r a n o u s sac , u s u a l l y coi led s p i r a l l y ; it i s s o m e t i m e s s t r a i g h t , 
though s l igh t ly bent v e n t r a l l y a t i t s p o s t e r i o r end. The wa l l s of the a b d o m e n 
a r e so thin and t r a n s p a r e n t tha t the d iges t ive g lands , t he gonads , and the 
n e p h r i d i a l v e s i c l e s m a y of ten be seen . Only the f i r s t s e g m e n t , the s ix th 
s e g m e n t with i t s appendages , and the t e l s o n a r e c a l c i f i e d ( s o m e a u t h o r s 
do not c o n s i d e r the t e l son a s be ing a s e p a r a t e s e g m e n t ) . On the r e s t of 
the s u r f a c e of the abdomen h a r d l y any d iv i s ion into s e g m e n t s i s to be o b -
s e r v e d . On the d o r s a l s u r f a c e , the r e m n a n t s of the t e r g a m a y be o b s e r v e d 
in the f o r m of poo r ly c a l c i f i e d p l a t e s , s i t ua t ed o v e r the p leopods on the l e f t 
s ide and s y m m e t r i c a l l y on the r igh t s ide ( F i g u r e 44); t h e s e p l a t e s a r e l e s s 
m a r k e d in young s p e c i m e n s and m a l e s than in f e m a l e s . At the l eve l of the 
t h i r d s egmen t , on the v e n t r a l s ide of the abdomen , a p r o m i n e n c e of i r -
r e g u l a r f o r m i s f o u n d - t h e s o - c a l l e d c o l u m e l l a r m u s c l e . The func t ion of 
th i s m u s c l e h a s not been c o m p l e t e l y e luc ida ted , but it i s p r o b a b l y r e l a t e d 
to a b e t t e r f ixa t ion of the a n i m a l in the s h e l l it i nhab i t s . 

In i t s t i m e P r z i b r a m ' s s tudy 
(1907) on the f o r m of the a b d o m e n 
r a i s e d m a n y c o n t r o v e r s i e s . He 
a s s e r t e d tha t the a b d o m e n of a 
h e r m i t c r a b r e m o v e d f r o m i t s 
s h e l l would r e c o v e r the m a c r u r o i d 
f o r m of i t s a n c e s t o r s ; t h i s a s s e r -
t ion p r o v e d i n c o r r e c t , a s shown 
not long ago by B r i n k m a n n (1926). 

C E P H A L I C A P P E N D A G E S . 
E y e s t a l k ( F i g u r e 4 5). T h i s i s 
c o m p o s e d of two j o i n t s : a s h o r t 
b a s a l one, and a l onge r d i s t a l one. 
The f o r m of the s t a l k i s c y l i n d r i -
cal , o f t en n a r r o w i n g in the m i d d l e 
and widening aga in a t i t s d i s t a l end. 
The b a s a l jo in t b e a r s a s m a l l a p -
pendage on i t s i n t e r n a l s i d e - t h e 
s o - c a l l e d oph tha lmic s c a l e , which 
i s u s u a l l y ova l with a pointed t ip; 
below the t i p a s u b t e r m i n a l sp ine 
i s o f ten found; t h i s i s s o m e t i m e s 
so p r o m i n e n t a s to be v i s ib l e f r o m 
above ( F i g u r e 46). The d i s t a l j o i n t 
b e a r s the c o r n e a , which h a s a 
t e r m i n a l posi t ion, a round f o r m 

Figure 44. Abdomen of Pagurus ochotensis Brandt and a Small Cavity On i t s SUperO-
(dorsai view) i n t e r n a l s ide . 
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A n t e n n u l e s ( f i r s t a n t e n n a e ) 
( F i g u r e 4 7 ) . T h e a n t e n n u l e s 
a r e a t t a c h e d below the e y e s , but owing 
to the c u r v e of t h e i r j o in t s , t h e y s e e m 
to be s i t u a t e d b e t w e e n the e y e s . T h e 
s t a l k of e a c h a n t e n n u l e i s m a d e up of 
t h r e e s e g m e n t s : t he coxopod i t e and a 
t w o - j o i n t e d b a s i p o d i t e * ; the s t a t o c y s t 
i s s i t u a t e d in the coxopod i t e and it 
o p e n s in a n a r r o w s l i t on the d o r s a l s ide . 
At t h e end of t he d i s t a l jo in t of the b a s i -
podi te a r e the exopodi te and the e n d o -
pod i t e . T h e exopod i t e a p p e a r s a s a 
th ick , l o n g e r f l a g e l l u m , m a n y - j o i n t e d 
and penna te , whi le t h e endopodi te i s 
s h o r t e r , m o r e s l e n d e r , and a l m o s t 
naked . 

A n t e n n a e ( s e c o n d a n t e n n a e ) 
( F i g u r e 4 8 ) . T h e a n t e n n a l 
s t a l k i s m a d e up of f o u r j o i n t s : t he 
coxopodi te , the b a s i p o d i t e , and a 
t w o - j o i n t e d endopod i t e , f r o m which 
e x t e n d s a long m a n y - j o i n t e d f l a g e l l u m , 
a l m o s t without h a i r s in m o s t c a s e s . 
On the i n f e r i o r s i d e of the coxopodi te 
i s a t u b e r c l e b e a r i n g t h e e x c r e t o r y 
open ing of the a n t e n n a l g land. T h e 
b a s i p o d i t e , c o n s i d e r e d in t a x o n o m i c 
d e s c r i p t i o n s a s b e i n g the b a s a l jo in t of 
t he a n t e n n a l s t a lk , b e a r s on i t s e x -
t e r n a l s i d e the exopodi te , which i s 
c a l l e d h e r e the " s c a p h o c e r i t e " ( the 

" s c a l e " of s o m e a u t h o r s ) . In h e r m i t c r a b s , t he s c a p h o c e r i t e h a s the a p p e a r -
a n c e of a s l e n d e r s i c k l e - s h a p e d appendage , a l m o s t c y l i n d r i c a l in f o r m 
( s o m e t i m e s , h o w e v e r , s t r a i g h t wi th s h a r p edges ) ; i n n e r [ s i c ] edge i s 
o f t en den t i cu l a t ed and h a i r y . 

128 M a n d i b l e s ( F i g u r e 4 9 A ) . T h e m a n d i b l e i s c o m p o s e d 
of a g n a t h o b a s e and a p o w e r f u l a p o p h y s i s , s e r v i n g f o r the i n s e r t i o n of 
the m a s t i c a t o r y m u s c l e s . T h e g n a t h o b a s e i s d e n t i c u l a t e d and f u r r o w e d on 
i t s i n t e r n a l s ide , but i s not d iv ided into a " p a r s i n c i s i v a " and a " p a r s 
m o l a r i s " . T h e r e i s a t h r e e - j o i n t e d p a l p ( t a s t e r , synaphipod) , i t s func t ion 
be ing to c l ean the m a s t i c a t o r y edge of the g n a t h o b a s e and p o s s i b l e a l s o to 
push t h r o u g h t h e food. F r o m the c o m p a r a t i v e a n a t o m i c a l point of view, the 
body of the m a n d i b l e c o r r e s p o n d s to the coxopodi te . T h e r e i s a d i f f e r e n c e 
of opinion r e g a r d i n g the pa lp . G i e s b r e c h t c o n s i d e r s tha t it i s an ep ipod i t i c 
appendage and a n e o f o r m a t i o n , whi le H a n s e n c o n s i d e r s it t o be a r u d i m e n -
t a r y endopodi te . The m a n d i b l e s a r e we l l c a l c i f i e d , and a r e the p r i n c i p a l 
o r g a n s f o r the m a s t i c a t i o n of the food. T h e m a n d i b l e s a r e s i t u a t e d be tween 
the e p i s t o m e and the m e t a s t o m e , the pa lp a s a r u l e a d h e r i n g to the f i r s t . 

M a x i l l u l e s ( f i r s t m a x i l l a e ) ( F i g u r e 49 B). T h e s e a r e c o m p o s e d 
of a m e m b r a n o u s coxopodi te and bas ipod i t e , wi th e d g e s b e a r i n g long s e t a e . 
* The coxopodite and the basipodite, taken together, are often called the protopodite. 
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Figure 45. Eyestalk of Pagurus pubescens Kroyer: 
c — cornea; o — ocular scale . 

Figure 46. Ocular scale (dorsolateral view): 
s - subterminal spine (greatly magnif ied) . 



T h e e x t e r n a l appendage of the coxopodi te c o r r e s p o n d s to the exopodi te 
( a c c o r d i n g to o t h e r a u t h o r s , to the endopodi te ) . The endopodi te a p p e a r s 
a s a t w o - j o i n t e d pa lp . T h e r e a r e s t i l l c o n t r o v e r s i e s c o n c e r n i n g the c o m -
p a r a t i v e a n a t o m i c a l i n t e r p r e t a t i o n of t h e coxopodi te and the b a s i p o d i t e . 

Figure 47 . Right antennule 
of Pagurus pubescens Kroyer, 
cx — coxopodite; bp - basi-
podite; en — endopodite; 
f l - f lage l lum. 

Figure 48 . Right antenna 
of Pagurus pubescens Kroyer. 
cx — coxopodite; bp -
basipodite; en — endopodite; 
ex — exopodite or scaphocerite; 
f l - f lage l lum. 

M a x i l l a e ( s e c o n d m a x i l l a e ) ( F i g u r e 49 C). T h e coxopod i t e 
and the b a s i p o d i t e of the m a x i l l a a r e e a c h d iv ided d i s t a l l y in to two unequa l 
l o b e s . T h e r e i s a o n e - j o i n t e d pa lp (endopodi te ) and a b r o a d ep ipod i t e . The 
exopodi te h a s the f o r m of a b r o a d p la te , bent in i t s a n t e r i o r p a r t , and 
t h i c k l y p u b e s c e n t ; it i s c a l l ed the s c a p h o g n a t h i t e ( r e s p i r a t o r y p la te ) ; by 
i t s m o v e m e n t s , t he s c a p h o g n a t h i t e p r o d u c e s the w a t e r f low which e n t e r s 
the b r a n c h i a l cav i ty . 

THORACIC A P P E N D A G E S ( f i r s t m a x i l l i p e d s ) ( F i g u r e 49 D). 
In t h e i r e x t e r n a l f o r m t h e y r e s e m b l e t h e m a x i l l u l e s . T h e y have a c o x o -
podi te , a bas ipod i t e , and an ep ipodi te . T h e exopodi te i s s m a l l , wi th no 
f l a g e l l u m ; the endopodi te i s s t r o n g e r , and b e a r s a f l a g e l l u m at i t s end. 
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Figure 49. A - left mandible of Pagurus pub esc ens Kroyer. B - right maxi l lule of Pagurus pubescens Kroyer. 
C — right maxil la of Pagurus pubescens Kroyer (the endopodite is covered by the basipodite). D — left first 
maxill iped of Pagurus pubescens Kroyer. E. right second maxil l iped of Pagurus pubescens KriSyer. cx -
coxopodite; bp — basipodite; pt — protopodite; ep - epipodite; en — endopodite; ex — exopodite; f l -
flagellum; ip — ischium; mp — merus; cp — carpus; pp — propodus; dp — dactylus; a — apophysis; c — 
gnathobase; sc - scaphognathite. 

129 T h e s e c o n d m a x i l l i p e d ( F i g u r e 49 E) h a s the s t r u c t u r e of a 
b i r a m o u s appendage . The p ro topod i t e (coxa+bas i s ) b e a r s a f i v e - j o i n t e d 
endopodi te ( m a d e up of the fo l lowing j o i n t s : i s ch ium, m e r u s , c a r p u s , p r o -
podus and dac ty lus ) , and an exopodi te ( m a d e up of a t h r e e - j o i n t e d s t a l k 
and a f l a g e l l u m ) . 

T h e t h i r d m a x i l l i p e d ( F i g u r e 50) r e s e m b l e s the s e c o n d m a x i l -
l iped in s t r u c t u r e , no twi ths t and ing i t s r e l a t i v e l y s m a l l e r exopodi te . The 
i s c h i u m b e a r s a row of d e n t i c l e s , which b e c o m e l a r g e r p r o x i m a l l y . The 
l as t two p a i r s of m a x i l l i p e d s p a r t i c i p a t e a c t i v e l y in the c a p t u r i n g of t h e 
p r e y . In addi t ion , a c c o r d i n g to B r o c k ' s o b s e r v a t i o n s , t he exopodi te of the 
t h i r d m a x i l l i p e d i n d u c e s by i t s m o v e m e n t s a w a t e r f low t o w a r d the a n t e n -
nu les ; the a n i m a l ' s s e n s e of o r i e n t a t i o n d e p e n d s on the s t i m u l i r e c e i v e d 
by the a n t e n n u l e s f r o m the v a r i o u s c h e m i c a l c o m p o u n d s d i s s o l v e d and 
c a r r i e d by the w a t e r . 

T h e f i r s t p e r e i o p o d s o r c h e l i p e d s ( F i g u r e 51) a r e m a d e 
up of s ix j o i n t s ; the b a s i s and the i s c h i u m a r e f u s e d to f o r m one jo in t . The 
p ro longa t ion of the p r o p o d u s f o r m s the i m m o v a b l e d a c t y l u s (pol lex) . The 
p a r t of the p r o p o d u s ex tend ing f r o m the a r t i c u l a t i o n wi th the c a r p u s to the 
b a s e of the m o v a b l e d a c t y l u s b e a r s the n a m e of ' p a l m a 1 . The p r o p o d u s 
t o g e t h e r wi th the m o v a b l e d a c t y l u s f o r m s the ' m a n u s ' . T h e i n t e r n a l 
edges of the dac ty l i u s u a l l y b e a r t u b e r c l e s of v a r i o u s s i z e s , and a r e 
ca l l ed p r e h e n s i l e e d g e s . The s i z e and f o r m of the c h e l i p e d s v a r y 
c o n s i d e r a b l y in the d i f f e r e n t g e n e r a and s p e c i e s ; both c h e l i p e d m a y have 
the s a m e l eng th and s t r u c t u r e , o r one m a y be s t r o n g e r than the o t h e r and 
of a d i f f e r e n t f o r m . T h e s u r f a c e of t he j o i n t s m a y be s m o o t h , but in m o s t 
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c a s e s it b e a r s v a r i o u s a r m a t u r e s of g r a n u l e s , s p i n i f o r m g r a n u l e s , sp ine s , 
130 d e n t i c l e s , t u b e r c l e s , h a i r s , s e t a e , e tc . The s i ze , f o r m , and c h a r a c t e r of 

the c h e l i p e d s a r e the p r i n c i p a l t a x o n o m i c c h a r a c t e r of t h e h e r m i t c r a b s . If 
one of t h e s e a p p e n d a g e s i s m i s s i n g o r in an inc ip i en t s t a g e of r e g e n e r a t i o n , 
the e x a c t d e t e r m i n a t i o n of the d a m a g e d s p e c i m e n b e c o m e s d i f f i cu l t and 
o f t en i m p o s s i b l e . 

the j o i n t s ( a s a r u l e the o u t e r one) , a s we l l a s t h e i r edges , b e a r s an 
a r m a t u r e l ike tha t of the c h e l i p e d s . 

T h e f o u r t h p a i r o f p e r e i o p o d s ( t h i r d p a i r of w a l k i n g 
l e g s ) ( F i g u r e 53) i s m u c h s h o r t e r than the p r e c e d i n g p a i r s , e a c h l e g 
b e i n g s i x - j o i n t e d . T h e d a c t y l u s i s a r t i c u l a t e d on t h e l a t e r a l edge of t he 
p ropodus , s o tha t a s u b c h e l a i s f o r m e d . T h e edge of the p r o p o d u s oppos i t e 

131 the d a c t y l u s i s c o v e r e d wi th d e n s e sp inu l e s , c r e a t i n g a r o u g h s u r f a c e l ike 
tha t of a f i l e . The l eg i s u s u a l l y ben t in a r i g h t ang le at t h e l e v e l of the 
m e r a l o - c a r p a l a r t i c u l a t i o n . 

T h e f i f t h p a i r o f p e r e i o p o d s ( f o u r t h p a i r o f w a l k i n g 
l e g s ) ( F i g u r e 54) i s a l s o s h o r t , e a c h l e g be ing s i x - j o i n t e d . T h e p r o p o d u s 
i s v e r y p u b e s c e n t ; the d a c t y l u s i s v e r y s h o r t and i s a r t i c u l a t e d at the 
d i s t a l end of t he p r o p o d u s . The s u r f a c e of the p r o p o d u s and of the d a c t y l u s 
i s c o v e r e d wi th d e n s e s p i n u l e s . T h i s a p p e n d a g e i s i n t r o d u c e d by the a n i m a l 
in to the b r a n c h i a l cav i ty f o r c l e a n i n g the g i l l s . In addi t ion , t he l a s t two 
p a i r s of wa lk ing l egs a r e p r e s s e d a g a i n s t t h e w a l l s of the she l l , s e r v i n g 
f o r a good f ixa t ion of the a n i m a l wi th in i t s s h e l t e r . 

Figure 50. Right third maxil l iped of Pagurus pubescens 
Kroyer (Captions as in Figure 49) 

S e c o n d a n d t h i r d 
p a i r of p e r e i o p o d s 
( f i r s t a n d s e c o n d 
p a i r o f w a l k i n g l e g s ) 
( F i g u r e 52). T h e f o u r 
p a i r s of l e g s fo l lowing 
the c h e l i p e d s a r e c a l l e d 
walk ing l e g s . The f i r s t 
two p a i r s of t h e s e l e g s 
have an i d e n t i c a l s t r u c -
t u r e and d i f f e r only in 
t h e i r l eng th . In the t a x -
o n o m i c d i a g n o s e s , the 
t e r m "walk ing l e g s " wi l l 
r e f e r only to t h e s e two 
p a i r s . E a c h leg i s s i x -
jo in t ed ; the d a c t y l u s i s 
a r t i c u l a t e d at the d i s t a l end 
of the p r o p o d u s , so tha t no 
p i n c e r s a r e f o r m e d . T h e 
d a c t y l u s is f a i r l y long, 
s t r a i g h t o r c u r v e d , and 
o f t en m o r e o r l e s s t w i s t e d 
a r o u n d i t s long i tud ina l a x i s ; 
a t i t s d i s t a l end it u s u a l l y 
b e a r s a po in ted c o r n e o u s 
c law. The s u r f a c e s of a l l 
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ABDOMINAL A P P E N D A G E S . P l e o p o d s . 
T h e s e ( F i g u r e 55) h a v e a s i m i l a r s t r u c t u r e 
in both s e x e s . The s h o r t p r o t o p o d i t e b e a r s a t 
i t s d i s t a l end an endopod i t e and an exopod i te . 
T h e endopodi te of a l l the p l eopods of t he m a l e 
and the f o u r t h p leopod of the f e m a l e a r e s m a l l ; 
in t he o t h e r p l eopods of t he f e m a l e , the e n d o -
pod i t e i s a l m o s t e q u a l to the exopodi te ; bo th r a m i 
b e a r d e n s e h a i r s ; the p l eopods b e a r the eggs . 
T h e p l eopods of t he h e r m i t c r a b s a r e u n p a i r e d 
a p p e n d a g e s , s i n c e on the r i gh t s i d e of t he a b d o m e n , 
i. e . , tha t a d h e r i n g to the c o l u m e l l a of t he s h e l l 
i nhab i t ed by the a n i m a l , the p l eopods d i s a p p e a r e d 
(an i s o l a t e d excep t ion i s P a g u r o p s i s H e n d . , in 
which p l eopods a r e , on the c o n t r a r y , deve loped 
on the r i g h t s ide ) . T h e n u m b e r of p l eopods v a r i e s 
in the two s e x e s , the f e m a l e b e a r i n g p l eopods on 
a b d o m i n a l s e g m e n t s two to f ive , and the m a l e only 

132 on s e g m e n t s t h r e e to f ive . Thus , t he p r e s e n c e o r 
a b s e n c e of p l eopods on the s e c o n d a b d o m i n a l s e g -
m e n t , a s we l l a s the s i z e of the endopod i t e s (wi th 
the excep t ion of the p leopod on s e g m e n t f ive) , 
m a k e it e a s y to d i s t i n g u i s h be tween the s e x e s . 
M o d i f i c a t i o n s u n d e r g o n e by the p l eopods of s o m e 
s p e c i e s of P a g u r i d a e wi l l be m e n t i o n e d u n d e r 
the d i a g n o s e s of the g e n e r a . 

U r o p o d s ( F i g u r e 5 6 ) . T h e wel l -
c a l c i f i e d s ix th a b d o m i n a l s e g m e n t b e a r s p a i r e d 
a p p e n d a g e s , c a l l e d u r o p o d s , which a r e a l s o we l l 
c a l c i f i e d . T h e i r s t r u c t u r e i s i d e n t i c a l in both 
s e x e s . T h e p r o t o p o d i t e b e a r s a c u r v e d , s i c k l e -
s h a p e d endopodi te , and a s t r o n g e r exopod i te . 
T h e s u p e r o e x t e r n a l s u r f a c e of both the exopod i t e 
and the endopodi te b e a r s an a r e a of d e n s e s p i n u l e s . 
As a ru l e , t he u r o p o d of t he l e f t s i d e i s s t r o n g e r . 

T o g e t h e r wi th the t e l s o n - which i s a l s o c a l c i f i e d and b e a r s po in ted c l a w -
like s p i n u l e s on i t s d i s t a l e d g e - t h e u r o p o d s s e r v e f o r a good f i x a t i o n of 
the a n i m a l within t h e she l l . 

Figure 51. Right cheliped of 
Pagurus pubescens Kroyer: 
cx — coxa; ip — ischium; 
mp - merus; cp — carpus; 
pp — propodus; dp — movable 
dactylus; pi — immovable 
dactylus. 

MUSCULATURE. With the excep t ion of the a b d o m i n a l m u s c l e s , 
the m u s c u l a t u r e of the h e r m i t c r a b s d i f f e r s v e r y l i t t l e f r o m tha t of o t h e r 
Decapoda . The s p e c i f i c m o d i f i c a t i o n u n d e r g o n e by the a b d o m e n owing to 
the way of l i fe of the h e r m i t c r a b l e f t i t s m a r k a l s o on the d e v e l o p m e n t 
of the a b d o m i n a l m u s c l e s . The r e t r a c t o r m u s c l e s a r e m u c h m o r e deve loped 
than the e x t e n s o r s , the r e t r a c t o r s of the r igh t s i d e be ing in t h e i r t u r n 
s t r o n g e r than t h o s e of the l e f t s i de . In the g l auco thoe s t age , t h e d i s p o s a l 
of the m u s c l e s d i f f e r s but s l i g h t l y f r o m the u s u a l one; the e x t e n s o r s a r e 
s t i l l we l l deve loped , and a r e d i r e c t e d longi tud ina l ly ; t he r e t r a c t o r s a r e 
c o m p o s e d of descend ing , t r a n s v e r s e , l ong i tud ina l and a n s i f o r m f i b e r s ; 
the p leopods a l s o s t i l l have independen t r e t r a c t o r s . Subsequent ly , t h e 
t r a n s v e r s e f i b e r s g r a d u a l l y d i s a p p e a r in the adu l t a n i m a l , and the l a t e r a l , 
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long i tud ina l and d e s c e n d i n g f i b e r s b e c o m e 
r u d i m e n t a r y ; the e x t e n s o r s b e c o m e weak; the 
r e t r a c t o r s a r e c o m p o s e d of s t r o n g , v e n t r a l , 
long i tud ina l and a n s i f o r m f i b e r s . T h e m u s c l e s 
of the p l eopods d e g e n e r a t e . The a b o v e - m e n -
t ioned c o l l u m e l l a r m u s c l e d e r i v e s f r o m the 
v e n t r a l r e t r a c t o r of the t h i r d a b d o m i n a l s e g -
m e n t . 

T H E DIGESTIVE SYSTEM. T h e a l i m e n t a r y 
c a n a l i s d iv ided in to t h r e e s e c t i o n s : t h e f o r e -
gut ( e s o p h a g u s and s t o m a c h ) , the m i d - g u t 
( the i n t e s t i n e ) and the h i n d - g u t ( the r e c t u m ) . 
The f o r e - g u t and the h i n d - g u t a r e l ined wi th 
ch i t inous cu t i c l e . The m o u t h i s s i t u a t e d b e -
hind the m a x i l l i p e d s , d i r e c t e d downward , 
and c o v e r e d by a p a i r of m a n d i b l e s . A f l e s h y 
t h r e e - l o b e d l a b r u m ( u p p e r lip) i s s i t u a t e d in 
f r o n t of and above t h e mou th ; behind the 
m o u t h i s t h e s m a l l e r l o w e r l ip ( m e t a s t o m a ) . 
T h e e s o p h a g u s c o m m e n c e s i m m e d i a t e l y b e -
hind the mouth , and a p p e a r s a s a tube wi th 
th ick wa l l s , the i n n e r w a l l f o r m i n g t h r e e 
l a r g e long i tud ina l f o l d s in the l u m e n of the 
e s o p h a g u s . T h e e s o p h a g u s e n d s at t h e a n t e -
r i o r end of t he c a r d i a c r e g i o n of t he s t o m a c h . 
At the p r o x i m a l end of the e s o p h a g u s t h r e e 
g r o u p s of s t e l l a t e g l a n d s a r e found - two 
a n t e r o l a t e r a l g r o u p s and a p o s t e r i o r one; 
the e f f e r e n t d u c t s of t h e s e g l a n d s open at the 
l eve l of t he i n t e r n a l wa l l of t h e e s o p h a g u s . 
T h e r e a r e s i m i l a r g l a n d s on the l ips . T h e 
s e c r e t i o n of the g l a n d s p r o b a b l y s e r v e s a s 

an e m o l l i e n t which f a c i l i t a t e s the p a s s a g e of the food m a s s wi thout any e n -
z y m a t i c a c t i v i t y be ing c a r r i e d out. The s t o m a c h ( F i g u r e s 57 and 58) i s 
c o m p o s e d of two s e c t i o n s : a l a r g e a n t e r i o r one, known a s the c a r d i a c r e -
gion, and a s m a l l e r p o s t e r i o r one, known a s the p y l o r i c r e g i o n . The 
cu t i c l e l ining the s t o m a c h i s i m p r e g n a t e d wi th l ime , and t h e r e f o r e the 
w a l l s of the s t o m a c h n e v e r c o l l a p s e . The s m a l l o s s i c l e s a r e p r o d u c t s 
of t h i s cu t i c l e , and f o r m the s o - c a l l e d g a s t r i c mi l l , a c o m p l e x dev ice 
f o r t r i t u r a t i o n , s i t u a t e d in the p o s t e r i o r p a r t of t h e c a r d i a c r e g i o n 
and in the p y l o r i c r e g i o n ; the s t r u c t u r e of t h i s dev i ce d i f f e r s but l i t t l e 
f r o m tha t of A s t a c u s , and we s h a l l t h e r e f o r e not d e a l wi th it in de ta i l , 
r e f e r r i n g t h o s e i n t e r e s t e d to H u x l e y ' s m o n o g r a p h (1880). At t he t r a n s i -
t ion of the p y l o r i c r e g i o n of t he s t o m a c h t o w a r d the m i d - g u t , f i ve v a l v e s 
a r e found: a s u p e r o m e d i a n va lve , a p a i r of s u p e r o l a t e r a l v a l v e s , and 
a p a i r of s m a l l e r i n f e r o l a t e r a l v a l v e s ; bo th p a i r s of v a l v e s a r e v e r y 
p u b e s c e n t . In addi t ion , t h e r e i s a p a i r of h a i r y c r e s t s on the s u p e r i o r 
wa l l of the p y l o r i c r e g i o n of the s t o m a c h ; t h e r e i s a l s o a m e d i a n h a i r y 
c r e s t . T h e func t i on of t h e s e v a l v e s and c r e s t s i s t o p r e v e n t t he r e t u r n 

134 of the food f r o m the i n t e s t i n e to the s t o m a c h , but t h e y do not i n t e r f e r e 

Figure 52. Left first walking 
leg of Pagurus pubescens 
Kroyer (Captions as in 
Figure 51) 
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with the p a s s a g e of the food to the i n t e s t i n e . Beyond the p y l o r i c r e g i o n of 
the s t o m a c h ex t ends the longes t p a r t of the d i g e s t i v e t r a c t , i. e . , the m i d -
gu t , which h a s no ch i l t i nous c u t i c l e . T h e l eng th of t he m i d - g u t d i f f e r s 
in the v a r i o u s s p e c i e s . On the d o r s a l wa l l of t he m i d - g u t , a l i t t l e 
d i s t a n c e f r o m the p y l o r i c r e g i o n of the s t o m a c h , two w e l l - d e v e l o p e d 
py lo r i c c a e c a ( c a e c a a n t e r i o r a d o r s a l i a ) a r e found . T h e y ex tend in the f o r m 
of thin t u b e s a l i t t l e way a long the s u p e r i o r wa l l of the s t o m a c h , s u b s e q u e n t l y 
bending a b r u p t l y downward ; t h e y d e s c e n d a long t h e l a t e r a l wa l l s , then t a k e 
a s o m e w h a t a n t e r i o r d i r e c t i o n , and t e r m i n a t e u n d e r the s t o m a c h in a s m a l l 
v e s i c l e . On the d o r s a l s i de of the m i d - g u t , a t t he p l a c e of i t s t r a n s i t i o n 
to the h ind-gu t , i s an u n p a i r e d p y l o r i c c a e c u m ( c a e c u m d o r s a l e p o s t e r i u s ) , 
which ex t ends a n t e r i o r l y and ends in a s m a l l v e s i c l e a t the l eve l of the 
t h i r d a b d o m i n a l s e g m e n t . In the m a l e t h i s c a e c u m s e e m s to be l o n g e r t han 
in the f e m a l e . A p a r t f r o m th i s , i t s length v a r i e s in the v a r i o u s s p e c i e s 
a c c o r d i n g to t h e l o c a t i o n of t he t r a n s i t i o n f r o m the m i d - g u t to the h i n d - g u t . 
The s h o r t h ind -gu t ( the r e c t u m ) r e s e m b l e s a m u s c u l a r tube wi th th i ck 
w a l l s l ined i n s ide wi th ch i t inous cu t i c l e . T h e r e c t u m h a s g l ands s i m i l a r to 
t h o s e of the e s o p n a g u s ; the i n n e r wa l l s a r e s t r o n g l y fo lded . The a n a l opening 
i s found on the i n f e r i o r s u r f a c e of the t e l s o n , and h a s a s p h i n c t e r . Thus , 
the a n t e r i o r and p o s t e r i o r p a r t s of the d i g e s t i v e tube a r e e c t o d e r m a l in 
o r ig in , whi le the m e d i a n p a r t , t o g e t h e r with the p y l o r i c c a e c a , i s e n d o d e r m a l 
in o r ig in . D u r i n g m o l t i n g , when the h e r m i t c r a b f i r s t f r e e s i t s c e p h a l o -
t ho rax , then i t s a p p e n d a g e s , and l a s t l y i t s a b d o m e n , the ch i t inous c u t i c l e 
of the f o r e - g u t i s e l i m i n a t e d t h r o u g h the m o u t h , and the c u t i c l e of the 
h ind -gu t i s e l i m i n a t e d t h r o u g h the a n u s . 

Figure 53. Right third walking leg jpf Pagurus Figure 54. Right fourth walking l eg of Pagurus 
pubescens Kroyer (Captions as in Figure 51) pubescens Kroyer (Captions as in Figure 51) 
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Figure 55. Pleopods of Pagurus pubescens Kroyer'. 
A - pleopod of male; B — pleopod of female . 

T h e d i g e s t i v e g l a n d ( h e p a t o p a n c r e a s ) , o f t e n c a l l e d the l i v e r , 
a p p e a r s in t h e h e r m i t c r a b s a s a v e r y long p a i r e d o r g a n , ex t end ing v e r y 
f a r wi th in t h e a b d o m e n . E a c h lobe i s m a d e up of a m a s s of r a m i f i e d c a n a -
l icul i , f i l l i n g the a b d o m i n a l c a v i t y and f i n a l l y b e i n g r e u n i t e d in the 
a x i a l duc t s . T h e i n t e s t i n e p a s s e s e i t h e r b e t w e e n t h e two lobes , o r t h r o u g h 
the r i g h t lobe. The a x i a l d u c t s ex tend a long the r e t r a c t o r s of t he a b d o m e n , 
but in the t h o r a x t h e y c l o s e l y a d h e r e to the v e n t r o l a t e r a l w a l l s of t he i n -
t e s t i n e , and f i n a l l y open on the i n f e r i o r wa l l of t he m e s e n t e r o n , not f a r 
f r o m the p y l o r i c r e g i o n of t h e s t o m a c h and in f r o n t of t h e a n t e r i o r p y l o r i c 
c a e c a . T h e h e p a t o p a n c r e a s c o n t a i n s two k inds of c e l l s ; 1). high, c y l i n d r i c a l , 
a l v e o l a r c e l l s , o f t en hav ing i n c l u s i o n s of l ipo id d r o p l e t s and g l y c o g e n , 
and 2). g l a n d u l a r ce l l s , con ta in ing a l a r g e v a c u o l e f i l l ed wi th a b rown , 
l iquid s e c r e t i o n , which p e n e t r a t e s the l u m e n of t he c a n a l i c u l u s , e i t h e r 
by the b u r s t i n g of t h e vacuo le , o r by the e l i m i n a t i o n of t he whole ce l l . It 
i s v e r y p o s s i b l e tha t b e s i d e s t h e i r s e c r e t o r y func t ion , t h e s e c e l l s m a y a l s o 
have a n e x c r e t o r y func t ion . At t h e i r d i s t a l ends , t he g l a n d u l a r c a n a l i c u l i 
have c e l l s wi th l a r g e nuc le i , and h o m o g e n o u s p r o t o p l a s m ; by m i t o t i c d i v i -

135 s i o n s t h e s e c e l l s f o r m the s o - c a l l e d f i b r i l a r c e l l s , which in t h e i r t u r n f o r m 
the s e c r e t o r y c e l l s . 

The p r o c e s s of c a p t u r i n g food m a y be c o n c e i v e d a s fo l l ows : a s a r u l e , 
t he l e f t che l iped t r a n s m i t s the food to the m a x i l l i p e d s ; t h e s e then t r a n s m i t 
it to t h e m o u t h p a r t s , which c a r r y out the f i r s t t r i t u r a t i o n of the food. The 
t r i t u r a t e d food e n t e r s t he s t o m a c h t h r o u g h the e s o p h a g u s ; h e r e the g a s t r i c 
m i l l c a r r i e s out the f i n a l t r i t u r a t i o n . The p a s t y m a s s p a s s e s t h r o u g h the 
p y l o r i c r e g i o n to the m i d - g u t , and the f r a g m e n t s w h i c h a r e u n a m e n a b l e 
to t r i t u r a t i o n a r e e l i m i n a t e d t h r o u g h the mou th . I m m e d i a t e l y a f t e r l eav ing 
the s t o m a c h , the food p a s t e i s m i x e d with the s e c r e t i o n of the h e p a t o p a n -
c r e a s . A p a r t of t h i s s e c r e t i o n m a y a l s o e n t e r the p y l o r i c r e g i o n of t he 
s t o m a c h . In t h i s c a s e , d i g e s t i o n , wh ich i s c a r r i e d out c h i e f l y in the 
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m i d - g u t would begin whi le the food i s s t i l l in the s t o m a c h . A b s o r p t i o n 
i s c a r r i e d out a s t he food p a s s e s a long the m i d - g u t . T h e u n d i g e s t e d 
r e m a i n s a r e r e m o v e d t h r o u g h the a n u s by the p e r i s t a l t i c m o v e m e n t s of the 
r e c t u m . It i s not v e r y c l e a r how the f e c e s a r e e l i m i n a t e d f r o m the she l l ; 
t hey m a y be swept a w a y by the w a t e r flow, and s o m e of t h e m a r e p r o b a b l y 
c o n s u m e d by s m a l l Amph ipoda which o f t en inhabi t the s h e l l s . The h e r m i t 
c r a b s a r e o m n i v o r o u s . A c c o r d i n g to B legvad (1914), t h e y f e e d on s m a l l 
m o l l u s k s , c r u s t a c e a n s , e c h i n o d e r m s , and p o s s i b l y on f i s h and g round 
d e t r i t u s . It h a s o f t en been o b s e r v e d how h e r m i t c r a b s w a s h out the s and b e -
tween t h e i r mou th p a r t s . M. T. T h o m p s o n e x p l a i n s the f ind ing of d i a t o m s and 
r h i z o p o d s in the d ige s t i ve t r a c t of P a g u r i d a e in t h i s way. A c c o r d i n g to H u n t ' s 
s t u d i e s (1925), P a g u r u s b e r n h a r d u s and P . p r i d e a u x i f eed on s m a l l l a m e l l i -
b r a n c h s (Venus , Cul te l lus ) , e c h i n o d e r m s ( E c h i n o c y a m u s , s m a l l E c h i n o -
c a r d i u m , oph iu ro ids ) , c r u s t a c e a n s (Amphipoda , C r a n g o n i d a e , s m a l l 
P a g u r i d a e ) . O r t o n (1927) s t a t e s tha t the h e r m i t c r a b f i n d s i t s food c h i e f l y by 
plowing the d e t r i t u s wi th the a id of the s m a l l che l iped and the t h i r d m a x i l l i -
peds , and by the s u b s e q u e n t s e l e c t i n g of i t s o r g a n i c p a r t i c l e s ( s m a l l p o l y -
c h a e t e s , c r u s t a c e a n s , a l g a e , f o r a m i n i f e r s , d i a t o m s , e t c ) . The h e r m i t c r a b 
m a y a l s o f eed on l a r g e r food p a r t i c l e s , but i t s m o u t h p a r t s a r e l e s s a d a p t e d 
f o r s u c h food. O r t o n (1927) a s c e r t a i n e d t h i s by s i m u l t a n e o u s l y f e e d i n g a 
h e r m i t c r a b ( P a g u r u s b e r n h a r d u s ) and t r u e c r a b s ( C a r c i n u s m o e n a s and 
P o r t u n u s r u b e r ) wi th food p a r t i c l e s of equa l s i z e . A f t e r an hou r and a q u a r t e r 
the h e r m i t c r a b had le f t un touched one f o u r t h t o one t h i r d of t he food, whi le 
the t r u e c r a b s a t e the whole quan t i t y of m e a t in only 4 to 11 m i n u t e s . Thus , 
the f o r m of the t h i r d m a x i l l i p e d s i s whol ly d e t e r m i n e d by the f e e d i n g h a b i t s 
of the a n i m a l . The f e e d i n g of the h e r m i t c r a b on s m a l l d e t r i t i c o r g a n i s m s 
a l s o d e t e r m i n e s on the one hand the s m a l l e r s i z e of the o s s i c l e s of t he 

136 g a s t r i c mi l l , and on the o t h e r hand the p r e s e n c e of c r e s t s on the l a t e r a l 
t e e th of the s t o m a c h and the p r e s e n c e of h a i r s on the c a r d i o p y l o r i c va lve s , 
which s e r v e f o r the f i l t r a t i o n of the s m a l l food p a r t i c l e s . A c o n f i r m a t i o n of 
t h i s f ac t i s found in the p l a n k t o n - f e e d i n g c r u s t a c e a n s (e . g . , H a p o l o c a r c i n u s 
and C r y p t o c h i r u s ) in which the r e d u c t i o n of t he o s s i c l e s of t he g a s t r i c 
m i l l i s even m o r e p ronounced . 

Figure 56. Sixth abdominal segment, uropods and telson of Pagurus pubescens Kroyer. 
u — uropods; t — telson; pt — protopodite; en - endopodite; ex — exopodite. 
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T H E R E S P I R A T O R Y ORGANS a r e the g i l l s , found in the b r a n c h i a l cavi ty ; 
t h i s cav i ty i s p r o t e c t e d l a t e r a l l y by the wal l of the c a r a p a c e , the s o - c a l l e d 
b r a n c h i o s t e g i t e . A c c o r d i n g to t h e i r pos i t ion the g i l l s a r e a r t h r o b r a n -
chiae , i. e. , t hey a r e i n s e r t e d on the a r t i c u l a r m e m b r a n e be tween the coxae 
and the body. On the twel f th s e g m e n t a p l e u r o b r a n c h i a i s s o m e t i m e s found, 
i . e . , a gi l l i n s e r t e d on the a c t u a l body wa l l . The u s u a l b r a n c h i a l f o r -
mu la i s a s fo l lows: s e g m e n t s e ight to t h i r t e e n e a c h have two a r t h r o b r a n c h i a e 
(one a n t e r i o r and one p o s t e r i o r ) ; on s e g m e n t twe lve an add i t i ona l p l e u r o -
b r a n c h i a is s o m e t i m e s found. A c c o r d i n g to t h e i r f o r m , the g i l l s of 

m o s t h e r m i t c r a b s be long to the phy l lo -
b r a n c h i a t e t ype , i . e . , they a r e c o m p o s e d 
of an a x i a l s t a l k b e a r i n g b i s e r i a t e d l e a f -
l e t s . On the o u t e r s i d e of t he b r a n c h i a l 
s t a l k i s the a f f e r e n t blood v e s s e l , and on 
the i n n e r s i d e , t he e f f e r e n t v e s s e l . The 
g i l l s have s o - c a l l e d b r a n c h i a l g l a n d s , 
which p r o d u c e a m u c i l a g i n o u s s e c r e t i o n . 
T h e f i r s t g i l l s a r e s m a l l e r than the 
s u c c e e d i n g ones . The b r a n c h i a l cav i ty 
opens f o r w a r d , downward and b a c k w a r d , 
so tha t w a t e r e n t e r s f r e e l y . The m o v e -
m e n t s of the s c a p h o g n a t h i t e of the m a x i l l a 
induce a p e r m a n e n t w a t e r flow which 
p a s s e s t h rough the b r a n c h i a l cav i ty in a 
p o s t e r o a n t e r i o r d i r e c t i o n . The f o u r t h 
p a i r of wa lk ing l e g s s e r v e f o r the c l e a n -
ing of t he g i l l s . F r o m the point of v iew of 

c o m p a r a t i v e ana tomy , the p o s t e r i o r a r t h r o b r a n c h i a e and the p l e u r o b r a n c h i a e 
a r e c o n s i d e r e d a s being m o d i f i e d ep ipod i t e s of the p r a e c o x a , and the a n t e r i o r 
a r t h r o b r a n c h i a e a s m o d i f i e d ep ipod i t e s of the coxa. 

CIRCULATORY SYSTEM. The p e r i c a r d i a l cav i ty in which the h e a r t i s 
housed ex tends f r o m the c e r v i c a l g r o o v e to the e ighth t h o r a c i c s e g m e n t . 
T h e m i d - g u t i s l o c a t e d j u s t below the p e r i c a r d i a l c a v i t y , and on i t s d o r s a l 
s ide ; the p e r i c a r d i u m a d h e r e s c l o s e l y to the c a r a p a c e . T h u s , the h e a r t 
i s s i t ua t ed u n d e r the c a r d i a c a r e a of the c a r a p a c e , and h a s — in d o r s a l 
view — an i r r e g u l a r pen tagona l f o r m , r e l a t i v e l y s t r o n g m u s c u l a r w a l l s , and 
t h r e e p a i r s of o s t i a , t h rough which the blood e n t e r s t he h e a r t f r o m the 
p e r i c a r d i a l c av i ty . One p a i r of o s t i a i s s i t u a t e d a n t e r o d o r s a l l y , the second 
v e n t r a l l y and s o m e w h a t l a t e r a l l y , and the t h i r d p o s t e r o l a t e r a l ^ ( F i g u r e 
59). Of the s e v e n a r t e r i e s tha t l e ad away f r o m the h e a r t , t h r e e a r e a n t e r i o r 
( a r t e r i a m e d i a n a c e p h a l i c a , and the p a i r e d a r t e r i a e l a t e r a l e s c e p h a l i c a e ) , 
t h r e e go downward ( the p a i r e d a r t e r i a e h e p a t i c a e and a . d e s c e n d e n s ) , and 
one goes b a c k w a r d ( a o r t a p o s t e r i o r ) . L e t u s fo l low s c h e m a t i c a l l y the t r a c k 
of t h e s e m o s t i m p o r t a n t v e s s e l s . 

1). A r t e r i a m e d i a n a c e p h a l i c a (a. o p h t h a l m i c a ) — o r the m e d i a n 
137 p a i r e d a o r t a — p a s s e s above the s t omach , then d e s c e n d s and d iv ides in to 

two b r a n c h e s which c a r r y blood to the f r o n t a l a r e a of the head . At the exi t 
f r o m the h e a r t , t h i s a o r t a f o r m s a bulb, the s o - c a l l e d " c o r f r o n t a l e " . 

2). The p a i r e d a r t e r i a e l a t e r a l e s c e p h a l i c a e (a. a n t e n n a r i a e ) lead 
a w a y f r o m the h e a r t on both s i d e s of the u n p a i r e d m e d i a n a o r t a , c u r v e 

Figure 57. Stomach of Pagurus bernhardus 
(Linne) (view of left side), oes - esopha-
gus; pya — pyloric ampullae; mg. caec — 
left anterior pyloric caecum; mg — m i d -
gut; d. liv — hepatic duct (From Jackson, 
1913). 
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cp.v. 

Figure 58. Sagittal section through the 
stomach of Pagurus bernhardus (Linne), 
view to left side, ptc—pterocardiac 
ossicle; c . o. - cardiac ossicle; 
zc-zygocardiac ossicle; u. c. — 
urocardiac ossicle; m . t . — median 
tooth; l . t . - lateral tooth; pp. -
prepyloric ossicle; py. - pyloric 
ossicle; c p . v — cardiopyloric valve; 
s . v . — superior valve; m . v . — median 
valve; i . v . - inferior valve; int -
intestine (From Jackson, 1913). 

ptc«. u.c. PP- t J . h e p a t i c a e a r e p o o r l y deve loped 
in the P a g u r i d a e ; they do not 
c a r r y blood to the d i g e s t i v e 
g l and , wh ich i s h o u s e d in the ab-^ 
d o m e n , but t e r m i n a t e in s m a l l 
r a m i f i c a t i o n s on the m i d - g u t . 

3). T h e p a i r e d a r t e r i a e 
h e p a t i c a e a r e p o o r l y d e v e l -
oped in the P a g u r i d a e ; t hey do 
mot c a r r y blood to the d i g e s -
t ive g l and , which i s h o u s e d 
in the a b d o m e n , but t e r m i n a t e 
in s m a l l r a m i f i c a t i o n s on the 
m i d - g u t . 

4). The u n p a i r e d a r t e r i a 
d e s c e n d e n s (a. s t e r n a l i s ) i s the 
l a r g e s t blood v e s s e l l ead ing a w a y 
f r o m the h e a r t , and c u r v e s l e f t and 
downward ; i t l e a v e s the i n t e s t i n e 
a t i t s r igh t , then t a k e s a h o r i z o n -
t a l f o r w a r d d i r e c t i o n in t h o r a c i c 

s e g m e n t s s e v e n to f i v e , s u b s e q u e n t l y a g a i n c u r v e s downward and p a s s e s 
t h rough the c e n t r a l gangl ion ic m a s s , b e t w e e n the n e r v e s of t he s e c o n d and 
th i rd p e r e i o p o d s ; below the n e r v e cha in it d i v i d e s in to an a n t e r i o r b r a n c h , 
r e a c h i n g the h e a d , and a p o s t e r i o r b r a n c h , r e a c h i n g the t a i l ; t h e s e two 
b r a n c h e s b e a r a c o m m o n n a m e : a . s u b n e u r a l i s . T h e a n t e r i o r b r a n c h 
c a r r i e s the blood to the c h e l i p e d s and to the mou th p a r t s , and a l s o s e n d s 
r a m i f i c a t i o n s t oward the i n f e r i o r and a n t e r i o r p a r t s of the s t o m a c h , the 
py lo r i c c a e c a and the e x c r e t o r y o r g a n s . T h e p o s t e r i o r b r a n c h s e n d s 
r a m i f i c a t i o n s t o w a r d a l l the wa lk ing l e g s . 

5). T h e u n p a i r e d a o r t a 
p o s t e r i o r ( a r t e r i a a b d o m i n a l i s 
d o r s a l i s ) c a r r i e s the blood to the 
a b d o m e n and the o r g a n s i t c o n t a i n s . 
C o r r e s p o n d i n g to the s p e c i f i c m o d i -
f i c a t i o n s u n d e r g o n e by the a b d o m e n , 
t h i s v e s s e l a l s o u n d e r g o e s c h a n g e s 
p e c u l i a r to the P a g u r i d a e . A f t e r 
l e a v i n g the h e a r t , above the a o r t a 
d e s c e n d e n s , the a o r t a p o s t e r i o r 
ex t ends a s a s t r o n g t r u n k above the 
i n t e s t i n e , up to the f i r s t a b d o m i n a l 
s e g m e n t ; h e r e i t i s d iv ided in to two 
a s y m m e t r i c a l b r a n c h e s . One of the 
b ranches— the s e g m e n t a l a r t e r y — 
d e s c e n d s on the r i g h t s i d e and 
r e a c h e s the end of the r e t r a c t o r 
m u s c l e s ; a t the l e v e l of the t h i r d 
a b d o m i n a l s e g m e n t , it i s d iv ided 
in t u r n into two b r a n c h e s : one 

Ostia. 

S.Abd. 
d.st.a. 

Figure 59. Heart of Pagurus bernhardus (Linne) 
dorsolateral v iew. opth. a. — arteria mediana 
cephalica; ant. a. — arteriae laterales cepha-
licae; hep. a. ~ arteria hepatica; d .s t . a. -
arteria descendens; S. Abd. — aorta posterior 
(From J ackson, 1913). 
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s u b m u s c u l a r and one s u p r a m u s c u l a r ; t he f i r s t b r a n c h fo l l ows the n e r v e 
cha in and ends in the v i c in i t y of the l a s t gangl ion; the s u p r a m u s c u l a r b r a n c h 
s e n d s r a m i f i c a t i o n s to the gonads , the h e p a t o p a n c r e a s , the r e c t u m , the 
u r o p o d s and the t e l son . The s e c o n d one of the two a s y m m e t r i c a l b r a n c h e s 

138 i s d i r e c t e d to the l e f t , f o l l ows t h e s u r f a c e of t he h e p a t o p a n c r e a s and s e n d s 
r a m i f i c a t i o n s to the gonads and the p l eopods . It i s i n t e r e s t i n g to no te tha t 
in the f e m a l e , e a c h o v a r y r e c e i v e s blood f r o m both b r a n c h e s , whi le in the 
m a l e , the r i g h t t e s t i s r e c e i v e s blood f r o m the le f t b r a n c h , and the l e f t 
t e s t i s f r o m the r i g h t b r a n c h . 

The venous blood i s c o n c e n t r a t e d in v e n o u s s i n u s e s which a r e i n t e r -
connec ted , and f i n a l l y f o r m a c o m m o n s i n u s . The fo l lowing v e n o u s s i n u s e s 
a r e known: 1) the d o r s a l s inus , s i t u a t e d in f r o n t of and above the s t o m a c h ; 
2) the s t e r n a l ( v e n t r a l ) s inus , which e x t e n d s v e n t r a l l y a long the whole t h o r a x ; 
3) the a b d o m i n a l s inus, which is the con t inua t ion in the a b d o m e n of the s t e r n a l 
s i nus ; 4) the p a i r e d i n f r a b r a n c h i a l s i n u s e s , s i t u a t e d on bo th s i d e s of the 
t h o r a x ; t hey e a c h c o m m u n i c a t e with the s t e r n a l s i n u s by f ive c a n a l i c u l i ; 
the l acunae of the t h o r a c i c a p p e n d a g e s a l s o open in to t h e s e s i n u s e s . F r o m 
the i n f r a o r b i t a l s i n u s e s a r i s e the a f f e r e n t b r a n c h i a l v e s s e l s , which a r e 
found on the o u t e r s i de of the s t a l k of e v e r y g i l l , and d e s c e n d a s e f f e r e n t 
b r a n c h i a l v e s s e l s on the i n t e r n a l s ide of the s t a lk . The e f f e r e n t v e s s e l s 
uni te on e a c h s ide in f o u r b r a n c h i o c a r d i a c v e s s e l s ( the s o - c a l l e d b r a n c h i a l 
ve ins) , which open in to the p e r i c a r d i a l c a v i t y by t h r e e s l i t s on e a c h s i de . 

The blood a p p e a r s a s an a l m o s t t r a n s p a r e n t , s l i g h t l y o p a l e s c e n t l iquid, 
con ta in ing f o r m e d e l e m e n t s ( a m o e b o c y t e s , g r a n u l o c y t e s and t h r o m b o c y t e s ) , 
c a r o t e n o i d s (which i m p a r t to the blood a p a l e - r e d d i s h shade) , and h e m o c y a n i n , 
which f i x e s the oxygen; the h e m o c y a n i n c o n t a i n s not i r o n but c o p p e r , and if 
i t r e m a i n s f o r a long t i m e in con tac t wi th the a i r , it b e c o m e s b lue o r r a t h e r 
v io le t ( h e m o c y a n i n + c a r o t e n o i d s ) . B e f o r e m o l t i n g t a k e s p l a c e , t he blood 
b e c o m e s c o n s i d e r a b l y r i c h e r in c a l c i u m c a r b o n a t e . 

E X C R E T O R Y SYSTEM ( F i g u r e 60). The e x c r e t o r y s y s t e m of the h e r m i t 
c r a b s h a s a m u c h m o r e c o m p l i c a t e d s t r u c t u r e than in the o t h e r Decapoda ; 
in add i t ion to the p a i r e d a n t e n n a l g l ands t h e r e i s a l s o a h igh ly r a m i f i e d 
p a i r of v e s i c u l a r m a s s e s in the c e p h a l o t h o r a x , a s we l l a s an u n p a i r e d 
a b d o m i n a l b l a d d e r ; the v e s i c u l a r m a s s e s c o m m u n i c a t e d i r e c t l y wi th the 
a n t e n n a l g l ands . Le t us e x a m i n e in d e t a i l e a c h p a r t of the e x c r e t o r y s y s t e m : 

1). The p a i r e d a n t e n n a l g l ands ( the " g r e e n g l a n d s " of A s t a c u s ) a r e 
found in the p o s t e r i o r p a r t of the head behind the a n t e n n a e . E a c h gland i s 
c o m p o s e d of a m e s o d e r m a l c o e l o m i c s a c c u l u s and an e c t o d e r m i c n e p h r i d i a l 
c a n a l i c u l u s ; the p r o x i m a l p a r t of t h i s c a n a l i c u l u s i s v e r y r a m i f i e d , and 
f o r m s the s o - c a l l e d l a b y r i n t h ( n e p h r o s t o m e ) , whi le i t s d i s t a l p a r t b r o a d e n s 
to f o r m a c o l l e c t o r b l a d d e r ; out of t h i s l e ads an e f f e r e n t duct, l ined wi th 
a ch i t i nous c u t i c l e and which — a s a l r e a d y shown above — t e r m i n a t e s in an 
opening ( n e p h r o p o r u s ) on the i n f e r i o r s i d e of t he coxopod i t e of t he a n t e n n a . 

2). The a n t e r i o r v e s i c u l a r m a s s i s found wi th in the c e p h a l o t h o r a x 
and c o m m u n i c a t e s by a n a s t o m o s e s wi th the a n t e n n a l g l a n d s . E a c h a n a s t o m o s i s 

139 b r o a d e n s to f o r m a m a s s of r a m i f i e d tubes , which in t u r n t o g e t h e r f o r m 
the e p i g a s t r i c lobe; f r o m t h i s lobe e x t e n d s a n a r r o w c a n a l which l e a d s to 
a n o t h e r m a s s of r a m i f i e d t u b e s - t h e p a r a g a s t r i c l o b e - s i t u a t e d on the s i d e s 
of the s t o m a c h ; t h i s m a s s c o m m u n i c a t e s a l s o with a s m a l l s u p r a g a s t r i c 
lobe ; b e n e a t h the s t o m a c h i s found the u n p a i r e d m e d i o v e n t r a l l o b e , which 
by m e a n s of an a n t e r i o r and a p o s t e r i o r b r a n c h is c o n n e c t e d wi th the 
p a r a g a s t r i c l obes . 
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3) The p o s t e r i o r v e s i c u l a r m a s s . A p a i r of r a m i f i e d t u b e s l ead out 
of the p a r a g a s t r i c lobes , ex tend ing a long the i n t e s t i n e t o t h e a b d o m e n , w h e r e 
they uni te to f o r m an u n p a i r e d a b d o m i n a l b l a d d e r ( n e p h r o s a c ) wi th th in wa l l s , 
ex tend ing f o r about t h r e e q u a r t e r s of the length of the a b d o m e n . 

In s p e c i m e n s p r e s e r v e d in a lcohol , only r a r e l y can a l l the p a r t s of the 
s y s t e m d e s c r i b e d above be o b s e r v e d ; ( a s a r u l e , only the an t enna l g l ands 
and the n e p h r o s a c a r e v i s i b l e ; f o r a de t a i l ed s tudy, a v i t a l s t a i n , 
s u c h a s a c o n c e n t r a t e d so lu t ion of m e t h y l g r e e n o r of a c id f u c h s i n in s e a 
w a t e r i s r e c o m m e n d e d ; 1 - 2 cm^ of the so lu t ion a r e i n j e c t e d by m e a n s of a 
s y r i n g e into the a r t i c u l a r m e m b r a n e , u n d e r the t h o r a c i c a p p e n d a g e s . A f t e r 
about 48 h o u r s , the a n i m a l can be d i s s e c t e d ; it i s t r u e tha t the a n t e n n a l 
g l ands do not b e c o m e co lo r ed , but a l l the o t h e r p a r t s of the s y s t e m b e c o m e 
qui te v i s i b l e . 

As the e x c r e t o r y s y s t e m i s c o m p l e t e l y e m b e d d e d in t h e v e n o u s s i n u s e s , 
it i s p r o b a b l e tha t e x c r e t i o n i s e f f e c t u a t e d by d i r e c t d i f f u s i o n t h r o u g h 
the wal l . The c e l l s of the v e s i c u l a r m a s s e s p r o j e c t in the f o r m of t r a n s -
p a r e n t v e s i c l e s in the l u m e n of the t u b e s ; the e x c r e t o r y l iquid c o n t a i n s s u c h 
e x f o l i a t e d v e s i c l e s , and s o m e t i m e s even whole c e l l s . An e x c r e t o r y func t ion 
i s a l s o c a r r i e d out by the g l a n d u l a r c e l l s ( n e p h r o c y t e s ) s i t u a t e d a long the 
b r a n c h i a l s t a l k s ( t h e s e c e l l s a r e a l s o c o l o r e d by the i n j e c t e d m e t h y l g r e e n 
and ac id fuchs in ) , a s we l l a s by the g l a n d u l a r c e l l s of the h e p a t o p a n c r e a s . 

140 THE NERVOUS SYSTEM s h o w s p e r h a p s the l e a s t d e v i a t i o n s in i t s 
s t r u c t u r e a s c o m p a r e d wi th the o t h e r s y s t e m s ; t he p r i n c i p a l m o d i f i c a t i o n s 
a r e r e l a t ed , a s one could expect , to the a b d o m i n a l p a r t of the s y s t e m . 

The s u p r a e s o p h a g i a l gangl ion i s s i t u a t e d a t the l eve l of the m e d i a n l i n e 
of the c a r a p a c e , behind the e y e s t a l k s . The fo l lowing n e r v e s i s s u e f r o m the 
s u p r a e s o p h a g i a l gangl ion; 1) n e r v u s o p t i c u s i s s u e s f r o m the a n t e r i o r p a r t 
of the gangl ion and e n t e r s the e y e s t a l k s ; 2) n. o c u l o m o t o r u s — a s m a l l n e r v e , 
hav ing a c o u r s e p a r a l l e l wi th tha t of n . o p t i c u s ; i t i n n e r v a t e s the o c u l o m o t o r 
m u s c l e s ; 3) n. a n t e n n a r i u s I (n. a n t e n n u l a r i s ) i s s u e s f r o m the i n f e r i o r s u r -
f a c e of the p o s t e r i o r half of the gangl ion and is , in fac t , m a d e up of two 
b r a n c h e s - t h e n e r v e of the s t a t o c y s t , and n. o l f a c t o r i u s ; the l a t t e r i n n e r v a t e s 
the s e n s o r y h a i r s and the a n t e n n u l a r m u s c l e s ; 4) n . t e g u m e n t a r i u s , which by 
i ts r a m i f i c a t i o n s i n n e r v a t e s the t e g u m e n t s and the o t h e r t i s s u e s of the 
a n t e r i o r p a r t of the head ; 5) n. a n t e n n a r i u s II (n. a n t e n n a l i s ) s t a r t s f r o m 
the gangl ion, behind n. t e g u m e n t a r i u s , and i n n e r v a t e s the a n t e n n a . 

The s u p r a e s o p h a g i a l gangl ion i s connec t ed with the t h o r a c i c gang l ion ic 
m a s s by two p e r i p h a r y n g i a l c o m m i s s u r e s , c o m m e n c i n g f r o m the p o s t e r i o r 
half of the gangl ion and ex tend ing onto the s i d e s of the e s o p h a g u s . E a c h 
c o m m i s s u r e f o r m s in i t s m i d d l e a p a r a p h a r y n g i a l gangl ion, f r o m which 
i s s u e f o u r n e r v e s : two e x t e r n a l and two i n t e r n a l o n e s ; the a n t e r o e x t e r n a l one 
i n n e r v a t e s the s u r r o u n d i n g t i s s u e s , and the p o s t e r i o r one the m a n d i b u l a r 
m u s c l e s . The two i n t e r n a l n e r v e s f o r m the s o - c a l l e d s o m a t o g a s t r i c s y s t e m ; 
the two n e r v e s s t a r t t o g e t h e r . T h e y then d i v e r g e , and a t the a n t e r i o r p a r t 
of the e sophagus , t hey a g a i n f u s e to f o r m the u n p a i r e d s o m a t o g a s t r i c n e r v e . 
T h i s p a s s e s downward to the a n t e r i o r p a r t of the s t o m a c h , w h e r e it f o r m s 
a s o m a t o g a s t r i c gangl ion . F r o m t h i s i s s u e r a m i f i c a t i o n s to the m u s c l e s of 
the s t o m a c h . The s o m a t o g a s t r i c n e r v e then e n c i r c l e s t he s t o m a c h , f o r m s 
a n o t h e r gangl ion on i t s d o r s a l s ide ; it f i n a l l y b i f u r c a t e s and ends in the 
p y l o r i c r e g i o n of the s t o m a c h . The p e r i p h a r y n g i a l c o m m i s s u r e s a r e r e u n i t e d 
about half way b e t w e e n the p a r a p h a r y n g i a l gang l i a and the t h o r a c i c 
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gang l ion ic m a s s , by m e a n s of a 
p o s t e r o p h a r y n g i a l c o m m i s s u r e . The 
t h o r a c i c gang l ion ic m a s s , to which 
p a s s the p e r i p h a r y n g i a l c o m m i s s u r e s , 
i s found a t the l eve l of the t h i r d to 
s i x th t h o r a c i c s e g m e n t s , and i s m a d e 
up of t h r e e f u s e d gang l ion ic m a s s e s . 
The d e g r e e of f u s i o n of t h e s e m a s s e s 
i s m o r e a d v a n c e d than in M a c r u r a , but 
l e s s so than in the B r a c h y u r a . At any 
r a t e , t h r e e s e c t i o n s , s e p a r a t e d by 
n a r r o w t r a n s i t i o n s , m a y be r e a d i l y 
d i s t i n g u i s h e d . E a c h s e c t i o n h a s an 
o r i f i c e t h r o u g h which a r t e r i e s p a s s . 
F r o m the f i r s t s ec t ion , which i s the 
r e s u l t of the f u s i o n of s e v e n p a i r s of 
gangl ia , i s s u e s e v e n p a i r s of n e r v e s -
the f i r s t p a i r to the m a n d i b l e s , the 
s econd and t h i r d to the m a x i l l a e , t he 
fou r th , f i f t h and s i x th to the m a x i l l i p e d s , 
and the s e v e n t h to the c h e l i p e d s . The 
s e c o n d s e c t i o n - t h e m e d i a n o n e - r e -
s u l t s f r o m the f u s i o n of a s i n g l e p a i r of 
gangl ia , and s e n d s a p a i r of n e r v e s 
to the f i r s t wa lk ing l egs . T h r e e p a i r s 
of n e r v e s d i r e c t e d t o w a r d the second , 
t h i r d , and f o u r t h p a i r s of wa lk ing l egs 

141 beg in f r o m the p o s t e r i o r s e c t i o n of 
t h e t h o r a c i c gang l ion ic m a s s . The 
f i r s t p a i r of a b d o m i n a l gangl ia a r e 
a l s o f u s e d with the t h o r a c i c m a s s , but 
a r e s e p a r a t e d by a s m a l l g r o o v e . 

The t h o r a c i c gang l ion ic m a s s i s 
c o n n e c t e d to the a b d o m i n a l cha in by 
m e a n s of the a b d o m i n a l c o m m i s s u r e , 
which i s u n p a i r e d at t he beginning, but 
d i v i d e s in to two b r a n c h e s a s it e n t e r s 
the a b d o m e n . The a b d o m i n a l cha in i s 
c o m p o s e d of f ive p a i r s of gangl ia , e a c h 
p a i r be ing a l m o s t f u s e d in a c o m m o n 
m a s s ; the gang l i a a r e i n t e r c o n n e c t e d by 
m e a n s of p a i r e d c o m m i s s u r e s . The 
whole cha in i s s i t u a t e d b e n e a t h the m a s s 
of r e t r a c t o r m u s c l e s and above the 
m a s s of t e g u m e n t a r y m u s c l e s . The 
gang l i a a r e found within s e g m e n t s two 
to s ix . A f t e r e n t e r i n g the a b d o m e n , the 
cha in c u r v e s to the lef t , and a f t e r the 

f o u r t h p a i r of gangl ia , the cha in a c h i e v e s a m e d i a n pos i t ion . F r o m e v e r y 
p a i r of gangl ia , n e r v e s i s s u e to the m u s c l e s , to t he p l eopods and to the 
t e g u m e n t s . In addi t ion , r a m i f i c a t i o n s i s s u e f r o m the i n t e r g a n g l i o n i c 

Figure 60. Excretory system of Pagurus 
bernhardus (Linne). The left epigastric 
lobe; all the other organs, the muscles 
and the abdomen have been removed 
(semischematic view), 
gg - left antennal gland; eg. 1 - epi -
gastric lobe; sg. 1 - supragastric lobe; 
pg. 1 — paragastric lobe; m v . l - m e -
dioventral lobe; bl. c - ducts between 
the anterior and posterior vesicular 
masses; bl. - nephrosac (From Jackson, 
1913). 
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c o m m i s s u r e s . F r o m the l a s t p a i r of gangl ia , n e r v e s p a s s to the u r o p o d s , 
to the t e l son , and to the r e c t u m . 

SENSORY ORGANS. E y e s . The eye i s c o m p o s e d of n u m e r o u s s o -
ca l l ed o m m a t i d i a ; t h e i r n u m b e r is f a i r l y g r e a t , and i n c r e a s e s a s the 
a n i m a l g r o w s . The c o r n e a of the f a c e t s h a s a h e x a g o n a l f o r m . E a c h f a c e t 
r e p r e s e n t s the d i s t a l end of an o m m a t i d i u m , and owing to the c u r v e of 
the c o r n e a , a l l o m m a t i d i a a r e d i s p o s e d r a d i a l l y . An o m m a t i d i u m i s m a d e 
up of the fo l lowing p a r t s ( F i g u r e 61): 1) the c o r n e a , which i s c o m p o s e d of 
t h r e e ch i t inous l a y e r s ( the t e g u m e n t l a y e r , the p i g m e n t l a y e r and t h e 
b a s i l a r l a y e r , c o r r e s p o n d i n g to the l a y e r s of the cu t ic le ) , s h o w s no c a l c i -
f i ca t ion , and i s d i s t i n c t f r o m the two s u b j a c e n t c o r n e a l c e l l s ( a c c o r d i n g 

142 to Schne ide r , t h e r e a r e f o u r s u c h ce l l s ) . The c e l l s of the c o r n e a have 
the f o r m of r i g h t - a n g l e d t r i a n g l e s , a d h e r i n g by t h e i r h y p o t e n u s e s ; t h e s e 
a p p e a r a s d i agona l s when the c o r n e a i s s e e n f r o m above . The n u c l e i of 
t h e s e c e l l s a r e found in the r i gh t ang le of t h e s e t r i a n g l e s ; 2) the c r y s t a l l i n e 
cone i s c o m p o s e d of f o u r c o n i c a l c e l l s ( o f t e n c a l l e d S e m p e r ' s c e l l s ) , e ach 
ce l l h a s a t r a n s p a r e n t and r e f r a c t i v e body, which b e c o m e s n a r r o w e r a t 
i t s p r o x i m a l end, f o r m i n g a s t a l k which r e a c h e s the d i s t a l end of the r h a b -
dome . The nuc le i of the con i ca l c e l l s ( the s o - c a l l e d n u c l e i of S e m p e r ) a r e 
found a t t h e i r d i s t a l ends ; 3) the two p r i n c i p a l p i g m e n t c e l l s a r e s i t u a t e d 
a t the oppos i t e ends of the c o n i c a l c e l l s ; t hey con ta in an i r i d e s c e n t p i g -
men t , and m o d i f y t h e i r s i z e in a c c o r d a n c e with the i n t e n s i t y of l ight; 4) 
e ight r e t i n a l c e l l s a r e found, one of t h e m s o m e t i m e s r u d i m e n t a r y . The 
d i s t a l ends of t h e s e c e l l s a r e swol l en and con ta in a l a r g e n u c l e u s , the 
p r o x i m a l ends t a p e r i n g and r e a c h i n g the b a s i l a r m e m b r a n e . The f i b r i l s 
of the opt ic n e r v e s p a s s on the e x t e r n a l s u r f a c e of the ce l l s , p a r t l y s u r -
round t h e i r nuc le i , then d e s c e n d a long the i n t e r n a l s i de and end in the 
t r a n s v e r s e p l a t e s of the r h a b d o m e . T h e l a t t e r a p p e a r s a s a c o m p l e x f o r -
ma t ion , showing a g e n e r a l p h o t o s e n s i t i v e r h a b d i t e , s u r r o u n d e d by 
r e t i n a l c e l l s . E v e r y s econd r e t i n a l c e l l p a r t i c i p a t e s in i t s s t r u c t u r e so 
tha t f o u r g r o u p s of f o u r ce l l s , known a s r h a b d o m e r e s , a r e f o r m e d . E a c h 
r h a b d o m e r e i s m a d e up of s q u a r e t r a n s v e r s e p l a t e s , s t a r t i n g on the i n -
t e r n a l longi tud ina l s i d e s of the r e t i n a l c e l l s ( F i g u r e 62), and then un i t ing 
with the p l a t e s of the oppos i t e c e l l s ; a s t h e s e " h a l f - p l a t e s " f o r m in t h e i r 
s u c c e s s i v e p o s i t i o n s an ang le of 90°, in long i tud ina l s e c t i o n one m a y 
o b s e r v e a s t r u c t u r e of l ight s t r i p e s ( t r a n s v e r s e l y s e c t i o n e d f i b r i l s ) and 
d a r k s t r i p e s ( long i tud ina l ly s e c t i o n e d f i b r i l s ) . At the d i s t a l end of t he 
r h a b d o m e , a c a v i t y i s found. The r e t i n a l c e l l s , l ike the p r i n c i p a l p i g m e n t 
ce l l s ; conta in p igment ; a c c o r d i n g to P a r k e r , in the d a r k the p i g m e n t 
s p r e a d s in the r e t i n a l f i b r i l s , p e n e t r a t i n g b e n e a t h the b a s i l a r m e m b r a n e ; 
owing to th i s f a c t the r h a b d o m e i s p e n e t r a b l e by l ight f r o m any d i r e c t i o n . 
In the p r i n c i p a l p i g m e n t ce l l s , t he p igmen t i s c o n c e n t r a t e d a t the d i s t a l 
ends in d a r k n e s s , while in dayl ight i t i s c o n c e n t r a t e d a t the p r o x i m a l ends ; 
5) the c o m p l e m e n t a r y c e l l s ( T a p e t u m z e l l e n , H e s s e ) a r e s l i gh t l y p i g m e n t e d ; 
t hey a r e s i t ua t ed a t the b a s e of the r h a b d o m e and on both s i d e s of the 
b a s i l a r m e m b r a n e , f o r m i n g a r e f l e c t i n g s u r f a c e . The b a s i l a r m e m b r a n e 
i s c o m p o s e d of a n a s t o m o s e d con junc t i ve f i b e r s . The n e r v e s which a r i s e 
f r o m e a c h of the o m m a t i d i a p a s s t h r o u g h the b a s i l a r m e m b r a n e t o w a r d 
the f o u r o p t i c a l gangl ia ( lobus op t icus) , s i t u a t e d one behind the o t h e r ; 
t h e s e gangl ia a r e ca l l ed : l a m i n a g a n g l i o n a r i s ( f i r s t ganglion) , m e d u l l a 
e x t e r n a ( s e c o n d ganglion) , m e d u l l a i n t e r n a ( t h i r d ganglion) , and m e d u l l a 
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t e r m i n a l i s ( f o u r t h gangl ion) . The f i r s t gangl ion i s in d i r e c t c o n t a c t wi th the 
o m m a t i d i a . B e t w e e n the f i r s t and s e c o n d gangl ion l i e s a n e r v e c h i a s m a , the 

143 s o - c a l l e d c h i a s m a e x t e r n a ; be tween the s e c o n d and t h i r d gangl ia l i e s a 
s e c o n d c h i a s m a - c h i a s m a i n t e r n a - a n d f ina l ly , be tween the t h i r d and f o u r t h 
gangl ia , i s a n o t h e r c h i a s m a which b e a r s no s p e c i a l n a m e . The f o u r t h 
gangl ion i s connec t ed to the s u p r a e s o p h a g i a l gangl ion by m e a n s of the p e d u n -
cu lus lobi op t ic i (n. op t i cus ) . F o r a m o r e d e t a i l e d d e s c r i p t i o n of the s t r u c t u r e 
of the eye , s e e the w o r k s of P a r k e r (1890, 1895), H e s s e (1901), and T r o j a n 
(1913). 

T h e r e a r e s t u d i e s on C l i b a n a r i u s m i s a n t h r o p u s ( R i s s o ) c o n c e r n i n g p h o t o -
t r o p i s m . T h i s h e r m i t c r a b c h a n g e s the type of i t s p h o t o t r o p i s m e v e r y f o u r -
t e e n days , adap t ing i t s e l f to the i n t e n s i t y of i l l u m i n a t i o n s p e c i f i c to the l eve l 
of the t ide : a t low t ide , it shows a n e g a t i v e p h o t o t r o p i s m , whi le a t h igh t i de 
it shows a pos i t i ve one; it i s i n t e r e s t i n g to no te tha t , when p l aced in an 
a q u a r i u m , the a n i m a l con t inues to show f o r a t i m e t h i s r h y t h m i c change in 
p h o t o t r o p i s m . 

Mink iewicz (1907) t r i e d to f ind a c h r o m o t r o p i s m in the h e r m i t c r a b s , 
i. e. , the p r e f e r e n c e f o r a bo t tom of a c e r t a i n c o l o r ; he e s t a b l i s h e d the 
fo l lowing s u c c e s s i o n of c o l o r s ( in o r d e r of i n c r e a s i n g p r e f e r e n c e ) : b l a c k -
r e d - y e H o w - b l u e - v i o l e t - g r e e n - w h i t e . Cot te (1921), who r e p e a t e d the e x p e r i -
m e n t s of Mink iewicz , cojild not c o n f i r m the e x a c t n e s s of t h i s a u t h o r ' s c o n -
c l u s i o n s . M i k h a i l o v ' s e x p e r i m e n t s (1920) i nd i ca t e tha t t he h e r m i t c r a b m a y 
d i s t i n g u i s h and m e m o r i z e v a r i o u s c o l o r s . D a r d a n u s a r r o s o r ( H e r b s t ) s h o w s 
a connec t ion be tween t a c t i l e s t i m u l i , to which it r e a c t s by h id ing in the 
she l l , and an i l l u m i n a t i o n of a c e r t a i n c o l o r ; a f t e r c o n s o l i d a t i n g t h i s c o n -
d i t ioned r e f l e x , the a n i m a l r e a c t e d to the r e s p e c t i v e c o l o r by w i t h d r a w i n g 
into i t s s h e l l ( even without any t a c t i l e s t i m u l u s ) ; t h i s r e a c t i o n w a s m a i n t a i n e d 
f o r 200 days ; a f t e r the c e s s a t i o n of t h i s r e f l e x , it could be e s t a b l i s h e d a g a i n 
m u c h m o r e qu ick ly than the f i r s t t i m e . 

T h e s t a t o c y s t ( o t o c y s t , " a u d i t o r y s a c " , of e a r l i e r a u t h o r s ) i s found in the 
b a s a l jo in t of t h e a n t e n n u l e s . It a p p e a r s a s a s i m p l e i nvag ina t i on of the e x t e r n a l 
t e g u m e n t and h a s the f o r m of a s a c ; it i s c o n s e q u e n t l y l ined with ch i t i nous 
c u t i c l e . The s t a t o c y s t i s c o n n e c t e d wi th the e x t e r i o r by m e a n s of a n a r r o w 
long i tud ina l s l i t , found on the d o r s a l s u r f a c e of the jo in t ; the o r i f i c e i s 
p r o t e c t e d a g a i n s t f o r e i g n b o d i e s by m e a n s of two f r i n g e d h a i r s . F r o m the 
p o s t e r i o r end of t he s t a t o c y s t and a long the i n t e r n a l w a l l of the e x t e r n a l p a r t 
e x t e n d s a s m a l l c r e s t , whi le on the v e n t r a l s ide , wi thin a s m a l l g roove , 
i s found the t r a c t of the " a c o u s t i c " b r a n c h of t he a n t e n n u l a r n e r v e . The 
c u t i c l e b e a r s m o b i l e s e n s o r y h a i r s , which, beg inn ing at the p o s t e r i o r end 
of the s t a t o c y s t , f o r m two o r t h r e e i n d i s t i n c t r o w s , m o s t of the h a i r s be ing 
s i t u a t e d on the c r e s t of the e x t e r n a l p a r t of the s t a t o c y s t . E a c h h a i r i s 
penna t e and h a s an a x i a l cav i ty ; to e v e r y h a i r c o r r e s p o n d s a b i p o l a r , s e n s o r y 
ce l l , one of i t s r a m i f i c a t i o n s e n t e r i n g the c a v i t y of t he h a i r , and the o t h e r 
r a m i f i c a t i o n c o n n e c t e d wi th the " a c o u s t i c " ( s t a t i c ) n e r v e . S e r v i n g a s s t a t h o l i t h s 
a r e g r a n u l e s of s a n d , e i t h e r f r e e o r s t u c k to the h a i r s by the s e c r e t i o n 

44 of the g l ands a t the b a s e of the s t a t o c y s t . The n e r v e e n t e r s the s t a t o c y s t 
a t i t s p o s t e r i o r end, and then d i v i d e s in to two b r a n c h e s ; the l a r g e r b r a n c h 
e x t e n d s a long the e x t e r n a l wa l l of the s t a t o c y s t , and the s m a l l e r a l o n g the 
m e d i a l w a l l . D u r i n g m o l t i n g , t h e e n t i r e i n n e r l in ing of the s t a t o c y s t (which 
i s e c t o d e r m a l in o r ig in ) i s e l i m i n a t e d and r e p l a c e d by a new one; t he s t a t o -
l i t h s a r e a l s o r e p l a c e d . T h e s t a t o c y s t s , which w e r e c o n s i d e r e d by f o r m e r 
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a u t h o r s a s be ing a u d i t o r y o r g a n s , h a v e an 
e x c l u s i v e l y s t a t i c func t ion , enab l ing the 
a n i m a l to f ind i t s c o r r e c t o r i e n t a t i o n . A 
d e t a i l e d d e s c r i p t i o n of the s t a t o c y s t s , and 
a s u r v e y of the d i f f e r e n t op in ions a s to t h e i r 
func t ion m a y be found in C. W. P r e n t i s s ' 
w o r k (1901). 

S m e l l . O l f a c t o r y h a i r s 
( e s t h e t a s c s ) a r e found on the exopod i t e s 
of the a n t e n n u l e s . E a c h jo in t b e a r s a n u m b e r 
of s u c h h a i r s , which a p p e a r a s c a v i t a r y f o r -
m a t i o n s hav ing about 24 j o i n t s each ; the 
b a s a l jo in t i s b r o a d and s u r r o u n d e d by a tu f t 
of s m a l l h a i r s ; e a c h h a i r shows an i n n e r v a t i o n . 
By m o v i n g i t s a n t e n n u l e s , the a n i m a l c o n -
t i n u a l l y i n v e s t i g a t e s i t s s u r r o u n d i n g s . T h e r e 
i s a d e t a i l e d s tudy by B r o c k (1926) on 
D a r d a n u s a r r o s o r ( H e r b s t ) r e g a r d i n g the 
i m p o r t a n c e of the o l f a c t o r y h a i r s ; if in the 
v i c i n i t y of the a n i m a l a l u r e i s s u d d e n l y 
in t roduced , it b e c o m e s r e s t l e s s and beg ins 
to m o v e i t s a n t e n n u l e s v i g o r o u s l y ; it t hen 
t u r n s and m o v e s t o w a r d the l u r e ; the t i m e 
e l a p s i n g un t i l the m o m e n t the a n i m a l b e g i n s 
to m o v e i s p r o p o r t i o n a l to the d i s t a n c e b e -
tween it and the l u r e ; i t a l s o depends on 
t e m p e r a t u r e ( in w i n t e r it t a k e s tw ice a s long 
a s in s u m m e r ) . An i m p o r t a n t p a r t i s a l s o 
p layed by the r e s p i r a t o r y w a t e r flow, which, 
on l eav ing the b r a n c h i a l cavi ty , r e a c h e s the 
an t ennae , t r a n s p o r t i n g v a r i o u s s t i m u l a t i n g 
s u b s t a n c e s t o w a r d the S e n s o r y h a i r s . 

T o u c h . T a c t i l e h a i r s a r e 
s c a t t e r e d a l l o v e r the body. E v e r y h a i r r e -
p r e s e n t s a c a v i t a r y ou tg rowth of t he cu t i c l e ; 
the c a n a l i c u l i l ead ing the n e r v e s to the h a i r s 
p e n e t r a t e a l l the t e g u m e n t a r y l a y e r s of the 
a n i m a l . Blind a n i m a l s m a y , f o r i n s t a n c e , 
d i s t i n g u i s h with the a id of t h e i r s e c o n d and 
t h i r d p e r e i o p o d s the s u r f a c e of a s h e l l f r o m 
the s m o o t h s u r f a c e of a g l a s s tube . The f o r m 
of the o b j e c t s m a y a l s o - i t s e e m s - b e d i s c e r n e d 
with the a id of the t a c t i l e s e n s e . So, f o r 
i n s t a n c e , A. D r z e w i n a s u c c e e d e d in o b s e r v i n g 
how C l i b a n a r i u s m i s a n t h r o p u s d i s t i n g u i s h e d 
be tween a s h e l l of T r o c h u s , which it w a s not 
us ing , and one of C e r i t h i u m , which it p r e -

f e r r e d a s a s h e l t e r . The a n t e n n a e p o s s e s s e x c e p t i o n a l t a c t i l e s e n s i b i l i t y , thus 
enab l ing the a n i m a l to fol low the m o v e m e n t s of f i s h and o t h e r a n i m a l s a p -
p r o a c h i n g h i m . 

F e w da t a ex i s t c o n c e r n i n g the t h e r m i c s e n s e . As to t h e P a g u r i d a e , 
M a t i s s e h a s found tha t h igh and low t e m p e r a t u r e s b r i n g about a t h e r m i c 
c o l l a p s e of the a n i m a l . 

B 
Figure 61. A longitudinal section 
through an ommatidium. B. An 
isolated proximal retinal ce l l 
(semischematic view, greatly 
magnified), nu - nucleus; cor -
cornea; chy - corneal cells; 
vit - vitreous body; d .re -
distal retinal cel ls (principal 
pigment cells); rb - rhabdome; 
p. re - proximal retinal cells; 
n . f ib - unpaired fibrils; b . m . -
basilar membrane; n. op. f. -
the fiber of n. opticus (From 
Jackson, 1913). 

* [Omitted in Russian t e x t . ] 
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R E P R O D U C T I V E ORGANS. The p a i r e d t e s t e s of the m a l e a r e l o c a t e d 
be tween the lobes of the h e p a t o p a n c r e a s , the le f t t e s t i s be ing l a r g e r and 
n e a r e r the s u r f a c e than the r i g h t one . T h e j e s t i s a p p e a r s a s a l o n g , winding 

145 tube , wi th a n s a e f o r m i n g a f l a t e longa ted o r g a n . T h e t e r m i n a l s e c t i o n of 
the tube m a k e s a n u m b e r of convo lu t ions , t hen s t r a i g h t e n s and i s c a l l e d 
the s p e r m duct (vas d e f e r e n s ) ; it r e a c h e s the a b d o m i n a l cav i ty , t hen i s d i r e c t e d 
a b r u p t l y downward and opens onto the coxa of the l a s t p a i r of walk ing l egs . 
The t e r m i n a l s e c t i o n of the v a s d e f e r e n s i s s u r r o u n d e d by s t r o n g m u s c l e s 
and i s c a l l ed the s p e r m - e j e c t i n g c a n a l . In s o m e g e n e r a , a t e g u m e n t a r y p e n i s 
i s o b s e r v e d ( u s u a l l y only on the le f t s ide ) o r p a i r e d gen i t a l a p p e n d a g e s a r e 
found (in P a g u r i s t e s and P a r a p a g u r u s ) which wi l l be d e s c r i b e d when we 
dea l with t h e s e g e n e r a . The s p e r m a t o z o i d s p o s s e s s t h r e e o u t g r o w t h s , and 
whi le p a s s i n g t h r o u g h the v a s d e f e r e n s , t hey a r e un i ted into s p e r m a t o p h o r e s . 

The p a i r e d o v a r i e s of the f e m a l e have an e longa ted f o r m and a g r a n u l a r 
e x t e r n a l a s p e c t ; t hey ex tend a long the whole abdomen , the le f t o v a r y at the 
a n t e r i o r end be ing s i t u a t e d at a h i g h e r l eve l than the r i g h t one. The ov iduc t s 
a r e m u s c u l a r tubes , opening on the coxa of the t h i r d p a i r of walk ing l egs 
(only in P a r a p a g u r u s i s an u n p a i r e d open ing found on the le f t coxa) . On the 
i n f e r i o r s ide of the a b d o m e n of the f e m a l e the s o - c a l l e d " c e m e n t " g l ands 
a r e found at the b a s e of the p l eopods . T h e i r m u c i l a g i n o u s s e c r e t i o n s e r v e s 
f o r the f ixa t ion of the eggs t o the p leopods . It i s p o s s i b l e tha t in t h i s m u c u s 
the f e r t i l i z a t i o n of the eggs a l s o o c c u r s , s i n c e the m u c u s p r o b a b l y d i s s o l v e s 
the m e m b r a n e of the s p e r m a t o p h o r e s . The e n t i r e p r o c e s s m a y be c o n c e i v e d 
thus . The m a l e p l a c e s the s p e r m a t o p h o r e s in the s p a c e b e t w e e n the c o l u m e l -
l a r m u s c l e and the body of the f e m a l e , w h e r e the ov iduc t s open when the 
a b d o m e n of the f e m a l e i s bent . The f e m a l e bends h e r abdomen , f i l l s the 
s p a c e with m u c u s , and t h e r e l ays the eggs ; by the m o v e m e n t s of the p leopods , 
the eggs a r e m i x e d with the s p e r m , and the f e r t i l i z e d eggs a r e f ixed by 
m e a n s of the m u c u s to the p l eopods of the second , t h i r d and f o u r t h s e g m e n t s . 
The whole p r o c e s s i s p r o b a b l y c a r r i e d out i n s i d e the s h e l l . A c c o r d i n g to 
the s t u d i e s of B r a n d e s (1897) on P a g u r u s p r i d e a u x i (Leach ) , the s p e r m a t o -
p h o r e s a r e f ixed not to the body of the f e m a l e but to the s h e l l in which it 
l i ves . D u r i n g copula t ion , the m a l e ho lds with h i s l e f t che l iped the r i g h t 
s econd p e r e i o p o d of the f e m a l e , and the m o v e m e n t s of the r e d u c e d f o u r t h 
and f i f t h p e r e i o p o d s f a c i l i t a t e the i n t roduc t i on of the s p e r m a t o p h o r e s into 
the she l l . The f e m a l e s of s o m e g e n e r a ( P a g u r i s t e s , P a g u r o p s i s ) have on 
the l e f t s ide of t h e i r a b d o m e n a t e g u m e n t a r y fold, which c o v e r s and p r o t e c t s 
the eggs c a r r i e d by the p l eopods . We have a l r e a d y dea l t with s e x u a l d i m o r -
p h i s m when d e s c r i b i n g the p l eopods . It m a y be added tha t the gen i t a l open ings 
have a d i f f e r e n t pos i t ion in the two s e x e s . S o m e t i m e s , t he r i g h t che l a of the 
m a l e i s s t r o n g e r than that of the f e m a l e . 

The p o s t e m b r y o n i c d e v e l o p m e n t of the P a g u r i d a e c o m p r i s e s s ix l a r v a l 
s t a g e s , which m a y be b r i e f l y d e s c r i b e d a s fo l lows: 1) the f i r s t zoea s t age : 

146 the f i r s t and s econd m a x i l l i p e d s a r e deve loped and t h e i r e x o p o d i t e s b e a r f o u r 
p inna te h a i r s . The t h o r a c i c a p p e n d a g e s a r e s t i l l m i s s i n g . Only s i x a b d o m i n a l 
s e g m e n t s a r e d i s t i ngu i shed , the s ix th one be ing f u s e d with the t e l s o n ; 2) t h e 
second zoea s t a g e : t h e r e a r e t h r e e m a x i l l i p e d s , and the p r i m o r d i a of the 
t h o r a c i c a p p e n d a g e s a p p e a r . The exopod i t e s of the m a x i l l i p e d s b e a r s ix 
h a i r s . The p r i m o r d i a of the u r o p o d s a p p e a r ; 3) the t h i r d zoea s t a g e : the 
exopod i t e s of the m a x i l l i p e d s b e a r s e v e n o r e ight h a i r s . The s ix th a b d o m i n a l 
s e g m e n t m a y be d i s t i ngu i shed . Uropods a r e p r e s e n t . P r i m o r d i a l g i l l s 
a p p e a r on the a p p e n d a g e s ; 4) the f o u r t h zoea s t a g e ( m e t a z o e a ) ; the t h o r a c i c 
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a p p e n d a g e s a r e developed; the f i f t h p e r e i o p o d , bent u n d e r the body, i s 
che la t e ; the f i r s t p e r e i o p o d s a r e unequa l . P r i m o r d i a l p l eopods a p p e a r ; 
5) the g lauco thoe s t a g e ( F i g u r e 62), which c o r r e s p o n d s to the m e g a l o p a of 
the B r a c h y u r a , r e p r e s e n t s the c h a r a c t e r i s t i c l a r v a l s t a g e of t he P a g u r i d a e , 
and was c o n s i d e r e d f o r a long t i m e a s an independen t s p e c i e s . The c a r a p a c e 
a l r e a d y h a s the f o r m of the m a t u r e a n i m a l , but the b r a n c h i o s t e g i t e i s not 
yet bent downward at a r i g h t ang le . The f o u r t h and f i f t h p e r e i o p o d s a r e r e -
duced. The a b d o m e n i s m a d e up of s e v e n s e g m e n t s . The p leopods a r e s y m -
m e t r i c a l . The r igh t u ropod i s l e s s deve loped than the l e f t . The s t a t o c y s t s 
a p p e a r . At the beg inn ing of t h i s s t age , the l a r v a s w i m s f r e e l y n e a r the 
bo t tom d u r i n g the day, while a t night it r i s e s to the s u r f a c e , w h e r e it can 
be e a s i l y caught with p lankton n e t s . Next, the t r a n s i t i o n to a r e p t a n t l i fe 
t a k e s p l ace . The a n i m a l beg ins to look f o r a s h e l t e r . T h i s s t a g e u s u a l l y 

l a s t s f r o m 4 to 5 days , and d u r i n g t h i s 
p e r i o d , the h e p a t o p a n c r e a s , the n e p h r o s a c 
and the gonads m o v e to the a b d o m e n , the 
p l eopods on the r i gh t s i de d i s a p p e a r , 
whi le t h o s e of the l e f t s ide d e g e n e r a t e . 
As shown by T h o m p s o n , the a n a t o m i c a l 
c h a n g e s u n d e r g o n e d u r i n g the g l auco thoe 
s t a g e do not depend on the p r e s e n c e o r 
l ack of the she l l , o r on i t s f o r m . But, 
if t h e r e i s no she l l , the s t a g e l a s t s f r o m 
6 to 8 days , and m o r t a l i t y i n c r e a s e s 
g r e a t l y . E x c e p t i o n s a r e known in which 
r u d i m e n t a r y p l eopods a r e r e t a i n e d on 
the r i g h t s ide , a l though it i s t y p i c a l f o r 
t h e s e a p p e n d a g e s to d i s a p p e a r on t h i s 
s i de d u r i n g t h i s s t a g e ; 6) the j u v e n i l e 
s t a g e i s r e p r e s e n t e d by a t y p i c a l adu l t 
a n i m a l . T h e o r g a n s a r e d e f i n i t e l y d e v e l o p -
ed , and the s e x e s m a y be d i s t i n g u i s h e d 
by the p l eopods . T h o m p s o n c o n s i d e r s 
tha t s e x u a l m a t u r i t y i s r e a c h e d one y e a r 
o r m o r e a f t e r m o l t i n g f r o m the 
g l auco thoe to the j uven i l e s t a g e . 

In h i s w o r k on l a r v a l D e c a p o d a of 
P l y m o u t h Sound, Webb (1921) d e s c r i b e s 
a s fo l lows the l a r v a l P a g u r i d a e found 
t h e r e ; t he r o s t r u m i s long and pointed, 
ex tend ing beyond the a n t e n n u l e s . T h e 
e y e s a r e l a r g e and oval . The c a r a p a c e 

is r e l a t i v e l y wide and s h o r t , concave in i t s p o s t e r i o r p a r t , ending in a 
pointed p r o m i n e n c e in e a c h of the p o s t e r o l a t e r a l c o r n e r s , and l ack ing a 
s p i n o s e b o r d e r on e i t h e r s i d e (as in the l a r v a e of the G a l a t h e i d a e ) . The 
t e l s o n is m o r e o r l e s s s p a t u l a t e , wi th an a b r u p t p o s t e r i o r edge . In the 
f o u r t h s tage , t h e r e a r e t h r e e p a i r s of s e t i g e r o u s e x o p o d i t e s ( f i r s t to t h i r d 
m a x i l l i p e d s ) . The a u t h o r d i s t i n g u i s h e s only f o u r l a r v a l s t a g e s ( the f o u r t h 
be ing the g lauco thoe s tage) , c h a r a c t e r i z e d by the fo l lowing f e a t u r e s ; f i r s t 
s t age : the c a u d a l p l a t e i s s i m p l e and b e a r s 12 s p i n e s ; u r o p o d s a r e m i s s i n g ; 
s econd s t a g e : the c a u d a l p la te i s s i m p l e and b e a r s 14 s p i n e s ; u r o p o d s a r e 

Figure 62, Glaucothoe stage of Paguristes 
oculatus (Herbst): the abdomen is still seg-
mented and symmetrical (From Balss, 1913, 
reproduced from Issel, 1910). 
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m i s s i n g ; t h i r d s t age : the te l son , and the o u t e r u r o p o d s a r e wel l deve loped 
and s p i n u l o s e ; t he i n n e r u r o p o d s a p p e a r a s s m a l l naked o u t g r o w t h s a t the 
b a s e of the o u t e r p a i r ; the p e r e i o p o d s a r e m o d e r a t e l y deve loped; f o u r t h 
s t a g e : the t e l s o n and the u r o p o d s a r e a s in the t h i r d s t a g e ; the p e r e i o p o d s 
a r e m o r e deve loped; they ex tend p o s t e r i o r l y , and c o v e r a l l the p l eopods 
excep t the l a s t two p a i r s . D e s c r i b i n g the l a r v a of P a g u r u s b e r n h a r d u s , Webb 
s t a t e s tha t it i s a l m o s t t r a n s p a r e n t , wi th a r e d d i s h - y e l l o w c h r o m a t o p h o r e 
on the back . The mou th p a r t s have d a r k c r i m s o n spo t s ; an o r a n g e c h r o m a -
t o p h o r e i s found on the deve lop ing che l a of the f i r s t l eg ( m o s t m a r k e d in 
the l a s t l a r v a l s t age ) . The e y e s a r e d a r k with a p a l e - y e l l o w l u s t e r . 

One ought to s t r e s s the c o m p l e t e l ack of m o n o g r a p h i c s t u d i e s on the 
l a r v a e of the P a g u r i d a e (which i s , in f a c t , t r u e f o r a l l Decapoda) . In a l m o s t 
e v e r y w o r k on the l a r v a e , the s p e c i f i c d e t e r m i n a t i o n s , and s o m e t i m e s even 
the g e n e r i c ones , a r e p r o v i s i o n a l . Webb a l s o shows tha t only the l a r v a e of 
P a g u r u s b e r n h a r d u s and P . p r i d e a u x i can be r e l i a b l y d e t e r m i n e d . In p r e -
sen t ing the de t a i l ed d e s c r i p t i o n of t h r e e l a r v a e of P a g u r i d a e , M. V. L e b o u r 
(1934) does not even s u c c e e d in d e t e r m i n i n g e x a c t l y the genus to which they 
be long ( p o s s i b l y C l i b a n a r i u s ) . Thus , t h i s f i e ld i s s t i l l v e r y l i t t l e s tud ied 
and in need of f u r t h e r i n v e s t i g a t i o n s . 

T H E HOUSE O F T H E HERMIT CRAB. S t e r e o t r o p i s m i s we l l d e -
ve loped in the P a g u r i d a e , which a l l t r y to hide t h e i r s o f t a b d o m e n in a 
hol low o b j e c t of any kind. The s p i r a l s h e l l s of the G a s t r o p o d a u s u a l l y s e r v e 
t h i s p u r p o s e . N e v e r t h e l e s s , they a l s o u s e t ubes of v a r i o u s w o r m s , sponges , 
c o r a l s , t u b e s of wood o r of bamboo, e t c . In e x p e r i m e n t a l condi t ions , t he 
a n i m a l s , when d e p r i v e d of s h e l l s , u s e g l a s s t u b e s i n t r o d u c e d into the 
a q u a r i u m s . The way in which h e r m i t c r a b s t ake p o s s e s s i o n of the s h e l l s i s 
h ighly i n t e r e s t i n g . S w a m m e r d a m , one of the f i r s t s t u d e n t s of the a n a t o m y 

148 of the P a g u r i d a e , t r i e d to p r o v e t ha t the s h e l l i s s e c r e t e d by the h e r m i t c r a b 
i t s e l f . Be l l w a s of the opinion tha t the h e r m i t c r a b a t t a c k s a l ive m o l l u s k , 
e a t s it, and then u s e s i t s s h e l l a s a s h e l t e r ; t h i s opinion w a s a p p a r e n t l y 
c o n f i r m e d by the o b s e r v a t i o n s of f i s h e r m e n who caught h e r m i t c r a b s which 
w e r e in the p r o c e s s of ea t ing m o l l u s k s . J a c k s o n , howeve r , doubts the 
ab i l i t y of the h e r m i t c r a b to o v e r c o m e a l ive m o l l u s k a lone ; t h e r e f o r e , w i th -
out c o m p l e t e l y r e f u t i n g B e l l ' s opinion, he a d v a n c e s the h y p o t h e s i s tha t the 
h a r d e r p o r t i o n s of the m o l l u s k (foot and head) a r e e a t e n by f i s h e s , and he 
t r i e s to c o n f i r m h i s h y p o t h e s i s by the f ac t tha t o p e r c u l a of m o l l u s k s a r e o f t en 
found in the s t o m a c h s of cod; t he s o f t r e m a i n s a r e then ea t en by the h e r m i t 
c r ab , which s u b s e q u e n t l y o c c u p i e s the she l l . J a c k s o n does not deny the 
p o s s i b i l i t y of the occupa t ion of e m p t y s h e l l s , which, in fac t , s e e m s to 
happen in m o s t c a s e s . The h e r m i t c r a b s d e p r i v e d of any s h e l t e r did not 
develop, and p e r i s h e d . T a y l o r ' s d e s c r i p t i o n of the h e l p l e s s n e s s of the h e r m i t 
c r a b d e p r i v e d of a s h e l l i s e x t r e m e l y apt . He c o m p a r e d it to a b a t h e r w h o s e 
c l o t h e s have been s t o l e n . It i s qu i t e d i f f i cu l t to t a k e a h e r m i t c r a b 
out of i t s she l l ; it i s f ixed within the s h e l l by the l a s t two p a i r s of walk ing 
l egs a s we l l a s the u r o p o d s . E v e n if the s h e l l i s opened and the a b d o m e n 
s u b j e c t e d to i r r i t a t i o n , the h e r m i t c r a b , i n s t e a d of l eav ing the she l l , r e a c t s 
by f ix ing i t se l f even m o r e f i r m l y within i t . The c h e l a of one o r both c h e l i p e d s , 
b r o a d e n e d l ike an o p e r c u l u m , o f t en s e r v e s to c l o s e the opening of the she l l ; 
in the genus Cance l l u s , t he b r o a d e n e d walk ing l e g s s e r v e t h i s p u r p o s e . The 
p r e s e n c e of the s h e l l does not g r e a t l y h i n d e r the a n i m a l in i t s m o v e m e n t s ; 
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thus , J a c k s o n o b s e r v e d h e r m i t c r a b s c l i m b i n g s h e e r r o c k s wi th r e l a t i v e 
e a s e . The a e r a t i o n of the i n t e r i o r of the s h e l l i s c a r r i e d out by t h e m o v e -
m e n t s of the p leopods ; t ha t the a e r a t i o n i s s u f f i c i e n t i s shown by the f ac t 
tha t Anemia , Amphipoda , and o t h e r s m a l l a n i m a l s a r e found even in the 
d e e p e s t convolu t ions of the s h e l l inhab i ted by the h e r m i t c r a b . G r a y b e -
l ieved the h e r m i t c r a b s to be c a p a b l e of d i s s o l v i n g the s h e l l t h e y inhab i t ed . 
It i s , h o w e v e r , d i f f i cu l t to conce ive of s u c h a p o s s i b i l i t y . T h i s a u t h o r p r o -
bab ly dea l t with s h e l l s d e c o m p o s e d with t i m e . An to the cho ice of s h e l l s 
be long ing to a de f in i t e s p e c i e s , no d e t a i l e d s t u d i e s a r e a t hand, but i t s e e m s 
tha t such s e l e c t i v i t y does not a s a r u l e ex i s t , and that the a n i m a l u s e s the 
s h e l l of any s p e c i e s ava i l ab l e , t ak ing into accoun t only the d i m e n s i o n s of 
the s h e l l . A p e c u l i a r s h e l t e r i s tha t of P a g u r o p s i s t yp i ca H e n d e r s o n , 
which ho lds o v e r i t s body l ike a hood an a c t i n i a of the genus M a m m i l i f e r a , 
to which p u r p o s e the u r o p o d s and the l a s t p e r e i o p o d s a r e s p e c i f i c a l l y m o d i -
f ied . P o r c e l l a n o p a g u r u s ho lds o v e r i t s body a va lve of a l a m e l l i b r a n c h , 
t hus c o v e r i n g i t s body e n t i r e l y . 

THE SYMBIOSES of the P a g u r i d a e f o r m the m a j o r i t y of s u c h c a s e s a m o n g 
the Decapoda . The s y m b i o s i s of a h e r m i t c r a b with an a c t i n i a n i s a c l a s s i c 

150 c a s e ; the s a m e ac t i n i an c a n be a s s o c i a t e d with d i f f e r e n t s p e c i e s of P a g u r i d a e , 
o r with a s i n g l e s p e c i e s . So, f o r i n s t a n c e , A d a m s i a p a l l i a t a B o h a d s c h i s a s -
s o c i a t e d only wi th P a | u r u s p r i d e a u x i (Leach ) , E p i z o a n t h u s s a g a m i e n s i s 
P a x i s found only t o g e t h e r wi th P a g u r i s t e s pa ly thoph i lu s O r t m a n n , and 
E p i z o a n t h u s p a g u r i p h i l u s V e r r i l l , a l m o s t e x c l u s i v e l y wi th P a r a p a g u r u s 
p i l o s i m a n u s Smith . When chang ing t h e i r she l l , m a n y h e r m i t c r a b s a l s o 
r e m o v e " t h e i r " a c t i n i a n , t r a n s p l a n t i n g it wi th the c h e l i p e d s to the new s h e l l 
( th i s w a s o b s e r v e d by B r u n e l l i in D a r d a n u s a r r o s o r H e r b s t ) . P a g u r u s 
b e r n h a r d u s and P . e x c a v a t u s a r e o f t en found t o g e t h e r wi th S a g a r t i a p a r a s i t i c a . 
We m u s t a l s o m e n t i o n h e r e S a g a r t i a p a g u r i V e r r i l l , which i s b o r n e by 
Diogenes e d w a r d s i i (de Haan) on the che l a of i t s l e f t che l iped . It i s a l s o 
i n t e r e s t i n g to no te tha t the h e r m i t c r a b b e c o m e s i m m u n e to the t ox ins and 
to the n e m a t o c y s t s of " i t s " a c t i n i a n , which u s u a l l y a c t s t r o n g l y upon o t h e r 
Decapoda ; t he e x p e r i m e n t s of C a n t a c u z e n e and C o s m o v i c i (1925) have 
shown tha t a n o r m a l l y f a t a l d o s e of a c t i n i a n po i son i n j e c t e d in to the c r a b 
C a r c i n u s m a e n a s , t o g e t h e r wi th blood of P a g u r u s p r i d e a u x i , d o e s not c a u s e 
dea th . 

Sponges o f t en s e t t l e on s h e l l s inhab i t ed by h e r m i t c r a b s . We note S u b e r i t e s 
d o m u n c u l a r N a r d o , in s y m b i o t i c r e l a t i o n s h i p wi th P a g u r u s b e r n h a r d u s , 
P . p u b e s c e n s , P . p e c t i n a t u s , P . u n d o s u s and P a g u r i s t e s o c u l a t u s ; 
H y m e n i a c i d o n s u b e r e a with P a g u r u s b e r n h a r d u s and P . p u b e s c e n s ; and 
f i n a l l y F i c u l i n a f i c u s E s p e r with P a g u r i s t e s ocu la tus , P a g u r u s p u b e s c e n s 
and P . b e r n h a r d u s . It i s i n t e r e s t i n g to no te tha t the sponge s o m e t i m e s 
c o m p l e t e l y d i s s o l v e s and a b s o r b s the she l l , so t ha t the h e r m i t c r a b i s 
c o v e r e d d i r e c t l y by the sponge . When opening s u c h s p o n g e s , one can s e e 
tha t t he cav i ty occup ied by the h e r m i t c r a b c o r r e s p o n d s p e r f e c t l y to the 
convo lu t ions of the f o r m e r she l l . A r n d t (1933) w r o t e a de t a i l ed s tudy on the 
s y m b i o t i c r e l a t i o n s be tween s p o n g e s and h e r m i t c r a b s . 

H y d r a c t i n i a e c h i n a t a F l e m m i n g and P o d o c o r y n e c a r n e a M. S a r s a r e 
a m o n g the h y d r o i d s e n c o u n t e r e d on s h e l l s of P a g u r u s b e r n h a r d u s and 
P . p u b e s c e n s ; H y d r i s s a s o d a l i s (S t impson) i s found on the s h e l l of P a g u r u s 
c o n s t a n s (S t impson) . 
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Of the b r y o z o a n s , Conopeum c o m m e n s a l e Ki rkp , and Metz. c o v e r s the 
s h e l l of P . g r a n u l i m a n u s M i e r s , and C e l l e p o r a s e n e g a m b i e n s i s C a r t e r -
the s h e l l of D iogenes p u g i l a t o r Roux. 

G e n e r a l l y known i s the s y m b i o t i c r e l a t i o n s h i p b e t w e e n the p o l y c h a e t e 
N e r e i l e p a s f u r c a t a inqui l ina Wi ren and P a g u r u s p r i d e a u x i . The h e r m i t c r a b 
does not d i s t u r b " i t s " w o r m (a l though it e a t s o t h e r s ) , and when m o v i n g to 
a n o t h e r she l l , it r e m o v e s it a l s o . It i s p o s s i b l e tha t the w o r m e a t s the 
e c t o p a r a s i t e s found on the p o s t e r i o r p a r t of the body of the h e r m i t c r a b . A 
s i m i l a r s y m b i o t i c r e l a t i o n s h i p i s tha t be tween N e r e i s c y c l u r u s H a r r i n g t o n 
and P a g u r u s o c h o t e n s i s in C a l i f o r n i a and in the Sea of J a p a n . T u r b e l l a r i a 
a r e a l s o found, a s f o r i n s t a n c e E m p r o s t o p h a r y n x o p i s t h o p o r u s Bock and 
E u p r o s t h i o s t o m u m a d h a e r e n s Bock with P a g u r u s c a l i f o r n i e n s i s , o r S ty lochus 
z e b r a V e r r i l l with P . p o l l i c a r i s . A m o r e de t a i l ed d e s c r i p t i o n of the s y m -
bio t ic r e l a t i o n s h i p s of the h e r m i t c r a b s can be found in H. B a l s s ' s t u d y 

151 (1924). 

PARASITES O F THE HERMIT CRAB. Of the s p o r o z o a n s s o m e t y p e s 
of c o c c i d i a n s a r e found in the i n t e s t i n e of P a g u r u s . The g r e a t e s t n u m b e r of 
e c t o p a r a s i t e s i s f u r n i s h e d by the c r u s t a c e a n s . The copepod S u n a r i s t e s 
p a g u r i H e s s e (of the f a m i l y Long iped i idae ) l ives , a s a r u l e , only on s h e l l s 
inhabi ted by h e r m i t c r a b s . Of the C i r r i p e d i a , P e l t o g a s t e r Ra thke , C l i s t o -
s a c c u s L i l l j e b o r g and A p e l t e s L i l l j e b o r g a r e o f t en found on the a b d o m e n 
of P a g u r u s and Anapa g u r u s . T h e r e a r e s t u d i e s showing tha t a s a c o n s e q u e n c e 
of the i n f e s t a t i o n wi th c e r t a i n s p e c i e s of C i r r i p e d i a , a n a t o m i c m o d i f i c a t i o n s 
a p p e a r . F o r i n s t ance , if A n a p a g u r u s c h i r o a c a n t h u s ( L i l l j e b o r g ) i s p a r a s i t i z -
ed by P e l t o g a s t e r s u l c a t u s , the p l eopods of the m a l e b e c o m e l ike t h o s e of 
the f e m a l e , i. e . , t h e y deve lop long endopod i t e s . If it i s p a r a s i t i z e d by 
P e l t o g a s t e r pagur i , the p l eopods u n d e r g o a l m o s t no m o d i f i c a t i o n , but the 
p e n i s i s r e d u c e d ; in addi t ion , a p a r a s i t i c c a s t r a t i o n a p p e a r s , m a r k e d by 
the d e g e n e r a t i o n of the gonads . Of the i sopods , we no te the genus B o p y r u s , 
found in the b r a n c h i a l cav i ty of the h e r m i t c r a b s , and the g e n e r a A the lges , 
P h r y x u s and P s e u d i o n e , which a r e f ixed on the a b d o m e n of h e r m i t c r a b s . 

Z O O G E O G R A P H I C A L OUTLINE 
152 Most of the s p e c i e s be longing to the P a g u r i d a e a r e t y p i c a l i n h a b i t a n t s 

of the l i t t o r a l and s u b l i t t o r a l of the T r o p i c a l zone . The B o r e a l zone a l s o 
h a s i t s pagu r id s p e c i e s , but they a r e f a r l e s s n u m e r o u s ; the A r c t i c 
zone c o m p l e t e l y l a cks s p e c i e s of i t s own, a l though s o m e b o r e a l , m o r e o r 
l e s s e u r y t h e r m a l s p e c i e s , r e a c h r e l a t i v e l y h igh l a t i t u d e s in the A r c t i c 
Zone . At p r e s e n t , about 450 s p e c i e s of P a g u r i d a e a r e known. If the t o t a l 
n u m b e r of Decapoda i s c o n s i d e r e d to be about 6, 000 ( t h i s f i g u r e i s no 
doubt s o m e w h a t e x c e e d e d now), then the h e r m i t c r a b s f o r m 7 . 5 % of t h e m . 
In the Soviet w a t e r s 25 s p e c i e s of h e r m i t c r a b s a r e known, i. e . , 5. 5% of 
the t o t a l n u m b e r of s p e c i e s . 

The p r e s e n t s tudy d e a l s wi th the fauna of the fo l lowing w a t e r s : B l a c k 
Sea; White Sea; B a r e n t s Sea , w e s t [ s i c ] of N o r t h C a p e — B e a r 
(Medvezh i i ) I s land —Spi t sbergen ; the e n t i r e Sea of J a p a n , inc lud ing J a p a n ' s 
w e s t e r n s h o r e s , T s u g a r u S t r a i t and L a P e r o u s e S t r a i t ; the Sea of Okhotsk , 
inc lud ing the K u r i l e I s l a n d s ; the e a s t e r n s h o r e s of K a m c h a t k a ; t he whole 
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of the B e r i n g Sea, inc lud ing the Aleu t i an Range and Kodiak I s l and ; the 
Chuckchee Sea e a s t of the Po in t B a r r o w m e r i d i a n . 

Tak ing into a c c o u n t t h e s e g e o g r a p h i c a l l i m i t s , the s p e c i e s n u m b e r 42, 
be longing to 8 g e n e r a . 

L e t us now p r o c e e d to the s u r v e y of the d i s t r i b u t i o n of the h e r m i t c r a b s 
in the v a r i o u s w a t e r s . 

Figure 64. Pagurus bernhardus (L.) with Sagartia parasitica. Original drawing by N. Kondakov. 

In the B l a c k Sea, only two s p e c i e s of h e r m i t c r a b s a r e known, n a m e l y , 
D iogenes v a r i a n s and C l i b a n a r i u s m i s a n t h r o p u s , t y p i c a l r e p r e s e n t a t i v e s 
of the M e d i t e r r a n e a n fauna . The s p e c i f i c cond i t ions of the B l a c k Sea 
(p robab ly c h i e f l y the r e d u c e d s a l i n i t y , w h i c h i s 17 to 18 % [sic]; in s o m e r e g i o n s 
only 10%), d e t e r m i n e d the n a n i s m of t h e s e f o r m s , which i s v e r y s t r i k i n g 
when c o m p a r e d wi th s p e c i m e n s f r o m the M e d i t e r r a n e a n . C l i b a n a r i u s m i s a n -
t h r o p u s i s m u c h m o r e r a r e t h a n D i o g e n e s v a r i a n s . 

In the White Sea and the B a r e n t s Sea, only one s p e c i e s of h e r m i t c r a b 
( P a g u r u s p u b e s c e n s ) i s found. A n o t h e r s p e c i e s - P . b e r n h a r d u s — a p p e a r s 
v e r y s e l d o m on the West M u r m a n coas t , which i s the e a s t e r n l i m i t of i t s 
r a n g e . P . p u b e s c e n s o c c u p i e s a s p e c i a l pos i t i on a m o n g the h e r m i t c r a b s 
of the Soviet w a t e r s , a s it i s a t y p i c a l l y a m p h i b o r e a l s p e c i e s . 
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The s e a s of the n o r t h e r n s h o r e s of S i b e r i a have no h e r m i t c r a b s in t h e i r 
fauna , not t ak ing into accoun t the s p o r a d i c a p p e a r a n c e of P a g u r u s p u b e s c e n s 

153 in the K a r a Sea; h e r m i t c r a b s a p p e a r aga in only in the F a r E a s t e r n p a r t of 
the A r c t i c Ocean , e a s t of Ko lyma R i v e r . 

The fauna of the Soviet F a r E a s t e r n s e a s i s t he r i c h e s t in h e r m i t c r a b s , 
con ta in ing 84% of the s p e c i e s known in the the Soviet f a u n a . A c c o r d i n g to 
t h e i r d i s t r i b u t i o n , t h i s t o t a l a m o u n t of F a r E a s t e r n s p e c i e s m a y be d iv ided 
into fou r m a i n g r o u p s . 

F i r s t g r o u p : s p e c i e s wi th a wide d i s t r i b u t i o n , found in a l l t h r e e F a r 
E a s t e r n s e a s (Sea of J a p a n , Sea of Okho t sk and B e r i n g Sea), a s we l l a s 
in the Chuckchee Sea; to t h i s g r o u p be long P a g u r u s p u b e s c e n s , P . r a t h b u n i 
and P . c a p i l l a t u s . 

S e c o n d g r o u p : s p e c i e s a l m o s t e x c l u s i v e l y conf ined to the Sea of 
J a p a n , not t a k i n g into a c c o u n t the f ac t tha t t h e y e n t e r the In land Sea of 
J a p a n and a p p e a r a l s o on i t s s o u t h e a s t e r n c o a s t : P a g u r u s g r a c i l i p e s , 
P . dubius , P . a n o m a l u s , P . b r a c h i o m a s t u s , P . l anug inosus , P . p e c t i n a t u s , 
D iogenes p e n i c i l l a t u s . 

T h i r d g r o u p : s p e c i e s found in the Sea of J a p a n and the Sea of Okhotsk , 
a s we l l a s on the w e s t e r n s h o r e s of N o r t h A m e r i c a ; the connec t i on i s 
t h r o u g h the Aleu t i an Range ; t he s p e c i e s do not e n t e r the B e r i n g Sea, with 
only one excep t ion . To t h i s g r o u p be long P a g u r u s h i r s u t i u s c u l u s , P . m i d d e n -
dor f f i , P . undosus , P . o c h o t e n s i s and P . g i l l i . 

F o u r t h g r o u p : S p e c i e s wi th a d i s c o n t i n u o u s d i s t r i b u t i o n , found in 
the Sea of J a p a n and on the w e s t e r n s h o r e s of N o r t h A m e r i c a , but not e n -
c o u n t e r e d in the i n t e r v e n i n g r e g i o n - P a g u r u s s a m u e l i s , O r t h o p a g u r u s 
m i n i m u s , O. s c h m i t t i . 

SEA O F J A P A N . Of the f i r s t g roup, only P a g u r u s p u b e s c e n s i s found 
on the s h o r e s of J a p a n p r o p e r ; the o t h e r two s p e c i e s a r e known only f r o m 
the Soviet s h o r e s of t h i s s ea , which i s the s o u t h e r n l imi t of t h e i r r a n g e . 
Al l the m e m b e r s of the s econd g r o u p a r e found in J a p a n , and, wi th the 
excep t ion of P a g u r u s a n o m a l u s and P . b r a c h i o m a s t u s , t h e y inhab i t m a i n l y 
the s o u t h e r n p a r t of the Sea of J a p a n and the s o u t h e a s t e r n c o a s t of J a p a n . 
The n o r t h e r n l imi t of t h e i r r a n g e i s on the Soviet s h o r e s . P a g u r u s a n o m a l u s 
and P . b r a c h i o m a s t u s , on the o t h e r hand, a r e con f ined to the Soviet w a t e r s 
of the Sea of J a p a n , the s o u t h e r n l imi t of t h e i r r a n g e be ing s o u t h e r n J a p a n . 
Of the t h i r d group, P a g u r u s u n d o s u s i s found only in the Soviet w a t e r s , and 
i s unknown in J a p a n . Of the f o u r t h g roup , P a g u r u s s a m u e l i s i s known a l s o 
in the J a p a n e s e w a t e r s , whi le the two s p e c i e s of O r t h o p a g u r u s w e r e r e c o r d e d 
only f r o m the Soviet s h o r e s . A s p e c i a l g r o u p i s tha t of s p e c i e s e n d e m i c to the 
Inland Sea and to the e a s t e r n s h o r e s of J a p a n , only e n t e r i n g p a r t of the Sea 
of J a p a n p r o p e r , and not r e a c h i n g the a r e a n o r t h of T s u g a r u S t r a i t . T h e s e 
a r e : P a g u r u s o b t u s i f r o n s and P . c o n s t a n s , C l i b a n a r i u s j a p o n i c u s and 
P a g u r i s t e s d i g i t a l i s . We a l s o m e n t i o n the g r o u p of the t r o p i c a l s p e c i e s , 
whose n o r t h e r n l imi t i s the s o u t h e r n J a p a n e s e c o a s t , and which a r e found 

154 but s e l d o m in the Sea of J a p a n p r o p e r , n a m e l y S p i r o p a g u r u s s p i r i g e r , 
D iogenes e d w a r d s i i , D a r d a n u s a r r o s o r and P a g u r i s t e s s e t o s u s . U n f o r t u n a t e l y , 
v e r y few da ta ex i s t on the f auna of the w e s t e r n J a p a n e s e c o a s t s , f r o m the 
T s u s h i m a S t r a i t a s f a r a s N i i g a t a - o n e of the m o s t i n t e r e s t i n g r e g i o n s , at 
the ga t eway to the s o u t h e r n s p e c i e s e n t e r i n g the Sea of J a p a n . If t h i s r e g i o n 
i s s tud ied m o r e c o m p r e h e n s i v e l y , the n u m b e r of s p e c i e s known to t h e Sea 
of J a p a n wi l l no doubt i n c r e a s e 
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Consequen t ly , the P a g u r i d a e f auna of the Sea of J a p a n i s f a i r l y h e t e r o -
geneous . As wi l l be s e e n f u r t h e r , the s a m e i s a l s o t r u e - a l t h o u g h to a l e s s e r 
e x t e n t - f o r the B e r i n g Sea, w h e r e the h e t e r o g e n e i t y i s c a u s e d by the 
C a l i f o r n i a n f a u n i s t i c e l e m e n t . The Sea of Okho t sk and the C h u c k c h e e Sea 
have, on the c o n t r a r y , a v e r y h o m o g e n e o u s fauna . 

SEA O F OKHOTSK. T h e pagu r id fauna of the Sea of Okho t sk 
is m a i n l y c o m p o s e d of the m e m b e r s of the f i r s t and t h i r d g r o u p s . In addi t ion , 
a f r e q u e n t f o r m i s P a g u r u s s p l e n d e s c e n s , which i s c h a r a c t e r i s t i c a l s o of 
the B e r i n g and Chuckchee Seas , and which does not ex tend beyond the Sea 
of Okhotsk , be ing r e p l a c e d in the Sea of J a p a n by the c l o s e l y r e l a t e d s p e c i e s 
P . a n o m a l u s . The d i s t r i b u t i o n of P a g u r u s g i l l i i s not v e r y c l e a r . On the 
b a s i s of the v e r y s c a r c e d a t a a v a i l a b l e , we a r e i nc l ined to b e l i e v e tha t t h i s 
s p e c i e s m a y be inc luded in the t h i r d g roup . It h a s not yet been found in 
the Sea of Okhotsk , but i t i s v e r y p r o b a b l e that i t s r a n g e i n c l u d e s the a r c h 
f o r m e d by the K u r i l e I s l a n d s . What was shown with r e g a r d to the Sea of 
Okho t sk ho lds good a l s o f o r the e a s t e r n s h o r e s of K a m c h a t k a , down to the 
p a r a l l e l of t he C o m m a n d e r I s l a n d s . 

BERING SEA. The f auna of t h i s s e a i s c o m p o s e d of t he s p e c i e s of t he 
f i r s t and t h i r d g r o u p s ( c h i e f l y a long the Aleu t i an Range) , and of P a g u r u s 
s p l e n d e s c e n s . In addi t ion , in the s o u t h e a s t e r n c o r n e r of the B e r i n g Sea 
( U n a l a s k a - P r i b i l o f I s l a n d s - M a t t h e w I s l a n d - N u n i v a k I s l and) a p a g u r i d 
f auna d i f f e r e n t f r o m tha t of the r e s t of t h i s s e a i s e n c o u n t e r e d . T h i s 
c o m p l e x of s p e c i e s i n c l u d e s e l e m e n t s of the C a l i f o r n i a n fauna, which r e a c h 
h e r e the n o r t h e r n l imi t of t h e i r r a n g e ( they do not ex tend beyond the p a r a l -
l e l of Nunivak I s l and in the n o r t h . Such a r e P a g u r u s b e r i n g a n u s , P . t a n n e r i , 
P . g r a n o s i m a n u s , P . a r m a t u s , and P . s e t o s u s . The l a s t t h r e e of t h e s e 
s p e c i e s a d v a n c e n o r t h w a r d beyond the Aleu t i an Range ( U n a l a s k a and Kodiak). 
T h e fo l lowing g r o u p i s c o m p r i s e d of s p e c i e s which a r e a l s o s p e c i f i c to the 
w e s t e r n s h o r e s of N o r t h A m e r i c a but do not r a n g e s o u t h w a r d f a r t h e r t han 
B r i t i s h Co lumbia , Washington o r O r e g o n . To t h i s g r o u p be long the fo l lowing 
s p e c i e s of P a g u r u s : dal l i , k e n n e r l y i , o c h o t e n s i s s u b s p . a l e u t i c u s , c a v i m a n u s 
( ?), t e n u i m a n u s and c o r n u t u s . The l a s t two s p e c i e s a d v a n c e a long the e n t i r e 
A leu t i an Range , down to and inc lud ing the C o m m a n d e r I s l a n d s . P . c o r n u t u s 

155 r a n g e s f a r t h e r a long the Soviet l i t t o r a l to C a p e N a v a r i n . P a r a p a g u r u s 
m e r t e n s i i i s not found in the B e r i n g Sea, be ing an e n d e m i c C a l i f o r n i a n s p e c i e s . 
In t h i s s tudy, i t i s m e n t i o n e d only b e c a u s e of an e r r o r of synonymy. 

F r o m the above i n d i c a t i o n s it i s a p p a r e n t tha t t he Aleu t i an Range i s the 
b r i d g e by m e a n s of which a l i m i t e d f a u n a l exchange i s e f f e c t e d be tween the 
P a g u r i d a e of the two s i d e s of the N o r t h P a c i f i c . The v a r i o u s s t a g e s in th i s 
f a u n a l exchange can be fo l lowed, a s we l l a s the d i r e c t i o n it t a k e s . T h e 
m a j o r i t y of the C a l i f o r n i a n s p e c i e s a t p r e s e n t r e a c h e s the e a s t e r n end of 
the Aleu t i an Range and s t o p s h e r e . P a g u r u s t e n u i m a n u s and P . c o r n u t u s 
have s u c c e e d e d in c r o s s i n g the b r i d g e of the Aleu t i an Range , the l a t t e r 
hav ing a d v a n c e d even f a r t h e r n o r t h w a r d . P a g u r u s h i r s u t i u s c u l u s and 
P . m i d d e n d o r f f i , which be long to the t h i r d g r o u p of s p e c i e s , a r e e x a m p l e s 
of a c o m p l e t e f a u n a l exchange be tween the two s i d e s of the P a c i f i c . As to 
P a g u r u s undosus , it m a y be a s s u m e d tha t i t s e x p a n s i o n w a s c a r r i e d out 
in the oppos i t e d i r e c t i o n . The c e n t e r of d i s t r i b u t i o n of t h i s s p e c i e s m a y 
be c o n s i d e r e d to have been the Sea of Okhotsk , whence the s p e c i e s p a r t l y 
p e n e t r a t e d into the Sea of J a p a n (on ly on the Soviet l i t t o r a l ) , and p a r t l y 
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a d v a n c e d a long the e a s t e r n s h o r e s of K a m c h a t k a up to the Aleu t i an Range . 
F r o m h e r e it d i v e r g e d in two d i r e c t i o n s : one a d v a n c i n g a long the Soviet 
l i t t o r a l of the B e r i n g Sea, up to the p a r a l l e l of Cape Chapl in , and the 
s econd c o v e r i n g the e n t i r e Aleu t i an Range , not r e a c h i n g the wes t c o a s t of 
N o r t h A m e r i c a , h o w e v e r . The d i s t r i b u t i o n of P a g u r u s o c h o t e n s i s , p r o b a b l y 
fo l lowed the s a m e rou te , i t s a r c u a t e r ange , h o w e v e r , be ing d i s c o n t i n u o u s . 
T h i s i s shown by the r e l a t i v e s c a r c i t y of t h i s s p e c i e s on the e a s t c o a s t of 
K a m c h a t k a and the w e s t e r n p a r t of the Aleu t i an Range ( C o m m a n d e r I s l a n d s ) . 
If we a s s u m e tha t P a g u r u s o c h o t e n s i s expanded in t h i s way, then the pos i t ion 
of P . ocho t en i s subsp . a l e u t i c u s i s ev iden t ly tha t of a s u b s p e c i e s which 
o r i g i n a t e d f r o m the t y p i c a l s p e c i e s in the e a s t e r n half of the A leu t i an Range, 
i . e . , a t the point f u r t h e s t f r o m the c e n t e r of d i s t r i b u t i o n . P a g u r u s gi l l i 
wi l l have the s a m e d i s t r i b u t i o n a l p a t t e r n if i t i s p r o v e d tha t the J a p a n e s e s p e -
c i e s P . c a v i m a n u s i s i d e n t i c a l wi th P . g i l l i . In t h i s c a s e , an a r c u a t e d i s t r i -
bu t iona l p a t t e r n of P . c a v i m a n u s ( M i e r s ) (= P . gi l l i ) and of P . c a v i m a n u s 
subsp . m u n i t u s (Bened ic t ) wil l aga in a p p e a r in the e a s t e r n half of the 
Aleu t i an Range . F ina l ly , the f o u r t h g r o u p of s p e c i e s i s an e x a m p l e of a 
b r e a k in a f o r m e r l y con t inuous r ange , which in the p a s t no doubt a l s o i n -
c luded the Aleu t i an Range* . 

CHUCKCHEE SEA. The f i r s t g r o u p i s e n c o u n t e r e d in the C h u c k c h e e 
Sea a l s o (name ly , P a g u r u s p u b e s c e n s , P . r a t h b u n i , P . c a p i l l a t u s ) a s 
we l l a s P a g u r u s s p l e n d e s c e n s . T h i s a r e a be ing a s yet i n s u f f i c i e n t l y e x -
p lo red , it i s s t i l l d i f f i cu l t to t r a c e the n o r t h e r n , e a s t e r n and w e s t e r n 
l i m i t s of the r a n g e of t h e s e s p e c i e s . 

In conc lus ion we m u s t m e n t i o n the w i d e s p r e a d s p e c i e s P a r a p a g u r u s 
p i l o s i m a n u s , which, owing to i t s p r e s e n c e on t h e e a s t e r n l i t t o r a l of 
Kamcha tka , i s inc luded in the Soviet f auna . 

S P E C I A L S E C T I O N 

7. F a m i l y PAGURIDAE 
Paguridae Dana, 1852:435; Stimpson, 1858:232; Henderson, 1888:52; Stebbing, 1893:159; 

Ortmann, 1892:269; 1901: 1145; Alcock, 1901:215; 1905:21. - Parapaguridae Smith, 1883:20; 
Henderson, 1888:85 ; Stebbing, 1893:166. 

* Pagurus samuelis, found according to H. Balss (1913) in Avachinskaya Gulf, niay be considered 
as a relict of this formerly continuous range. Considering, however, comparatively rich material 
from Avachinskaya Gulf, we are bound to bel ieve that this determination is wrong and that the 
two specimens of this author in fact belong to P. hirsutiusculus, a species whose habitus greatly 
resembles that of P. samuelis. 
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156 The r o s t r u m i s s m a l l , r e d u c e d o r c o m p l e t e l y m i s s i n g . The c a r a p a c e h a s , 
a s a r u l e , a h a r d a n t e r i o r and a s o f t p o s t e r i o r p a r t . The o r b i t a l s e g m e n t 
i s m o r e o r l e s s f r e e . The s c a p h o c e r i t e s a r e we l l deve loped and s p i n i f o r m . 
The a b d o m e n i s a s y m m e t r i c a l , so f t , s t r a i g h t o r in m o s t c a s e s s p i r a l l y 
c u r v e d , the s e g m e n t a t i o n be ing h a r d l y v i s i b l e . The p l eopods a r e r e d u c e d 
and found only on the l e f t s i de ; the p a i r e d u r o p o d s a r e a d a p t e d f o r the f ixa t ion 
of the a n i m a l wi th in i t s she l l , and b e a r w a r t s on t h e i r s u r f a c e . The f o u r t h 
and f i f t h p e r e i o p o d s a r e s m a l l , t he f o u r t h p a i r u s u a l l y having a s u b c h e l a . 
The g i l l s a r e m o s t l y of the p h y l l o b r a n c h i a t e type, t h e i r m a x i m u m n u m b e r 
be ing 14, t he m i n i m u m 11. 

The f a m i l y of the P a g u r i d a e i s d iv ided into two s u b f a m i l i e s * . 

Key to the G e n e r a 
1 ( 8 ) . B a s e s of t h i r d m a x i l l i p e d s f a r a p a r t (Subfami ly P a g u r i n a e ) . 
2 ( 7 ) . Abdomen f l e x e d and s p i r a l l y co i l ed . U r o p o d s a s y m m e t r i c a l , the 

l e f t l a r g e r than the r i g h t . 
3 (4). No gen i t a l a p p e n d a g e s on the coxae of the l a s t p a i r of l e g s , n o r 

on the f i r s t two a b d o m i n a l s e g m e n t s 5. P a g u r u s F a b r i c i u s . 
157 4 (3). Gen i t a l a p p e n d a g e s p r e s e n t . 

5 ( 6 ) . P a i r e d a p p e n d a g e s on f i r s t two a b d o m i n a l s e g m e n t s in the m a l e . 
Right che l iped m u c h l a r g e r than the l e f t 

6. P a r a p a g u r u s Smi th . 
6 ( 5 ) . U n p a i r e d s p i r a l gen i t a l appendage on coxa l jo in t of the l e f t f o u r t h 

walk ing leg of the m a l e . C h e l i p e d s a l m o s t equal , o r the r i g h t one 
s l i gh t ly l a r g e r than the l e f t 8. S p i r o p a g u r u s S t i m p s o n . 

7 (2). Abdomen s l i gh t l y bent , but not s p i r a l l y c o i l e d . U r o p o d s s y m m e t -
r i c a l , o r the l e f t v e r y s l i gh t ly l a r g e r t han the r i g h t 

7. Q r t h o p a g u r u s S t e v e n s . 
8 ( 1 ) . B a s e s of t h i r d m a x i l l i p e d s c l o s e t o g e t h e r (Sub fami ly P a g u r i -

s t i nae ) . 
9 (12). L e f t che l iped l a r g e r than r i g h t ; d a c t y l i m o v e in a v e r t i c a l p l ane . 

10 (11). F r o n t a l edge of c a r a p a c e b e a r s a b lunt m e d i a n s p i n i f o r m p r o m i n e n c e . 
O c u l a r r o s t r u m be tween the e y e s t a l k s 1. D i o g e n e s Dana . 

11 (10). F r o n t a l edge of c a r a p a c e h a s no m e d i a n s p i n i f o r m p r o m i n e n c e . No 
o c u l a r r o s t r u m 4. D a r d a n u s P a u l s o n . 

12 (9). C h e l i p e d s equa l o r subequa l ; in s o m e c a s e s , l e f t che l iped v e r y 
s l i gh t l y l o n g e r than r igh t one. Dac ty l i m o v e in a h o r i z o n t a l p l ane . 

13 (14). F o u r t h p a i r of p e r e i o p o d s with s u b c h e l a e . Abdomen wi thout p a i r e d 
gen i t a l a p p e n d a g e s on f i r s t s e g m e n t in e i t h e r s e x 

2. C l i b a n a r i u s Dana . 
14 (13). F o u r t h p a i r of p e r e i o p o d s s i m p l e , without s u b c h e l a e . Abdomen 

wi th p a i r e d gen i t a l a p p e n d a g e s on f i r s t s e g m e n t in both s e x e s . . 
3. P a g u r i s t e s Dana . 

* Ortmann (1892) created also the subfamily Diogeninae for the single genus Diogenes, which has an ocular 
rostrum. But in all its other characters, Diogenes so closely resembles the genera of the Pagurinae that 
later authors include it in this subfamily. 
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S u b f a m i l y PAGURISTINAE, n o m . nov. 
Pagurinae Ortmann, 1892: 269. — Diogeninae Ortmann, ibid: 270. 

The b a s e s of the t h i r d p a i r of m a x i l l i p e d s a r e c l o s e t o g e t h e r ; the c h e l i -
p e d s a r e equal , o r the l e f t i s l o n g e r than the r i gh t . 

1. G e n u s DIOGENES Dana 
Diogenes Dana, 1852:438; Stimpson, 1858:232; 1907:201; Heller, 1863: 169; Henderson, 1888: 53; 

Stebbing, 1893: 160; Alcock, 1905:59; Balss, 1913:44; Terao, 1913:362. 

Type s p e c i e s : D iogenes m i l e s (Dana) . 
The f r o n t a l edge b e a r s a blunt m e d i a n s p i n e . B e t w e e n t h e e y e s t a l k s is 

a poin ted m o v a b l e o u t g r o w t h — t h e o c u l a r r o s t r u m . The s c a p h o c e r i t e s 
have b r o a d b a s e s , and a r e o f t en d e e p l y t w o - l o b e d . The f l a g e l l a of t he a n -

158 t e n n a e a r e c i l i a t e d . The b a s e s of the t h i r d m a x i l l i p e d s a r e c l o s e t o g e t h e r ; 
t h e i r b a s a l j o i n t s a r e b r o a d . The c h e l i p e d s a r e unequa l ; the l e f t i s m u c h 
s t r o n g e r than the r igh t , and h a s a b r o a d p r o p o d u s wi th a s l op ing o u t e r 
s u r f a c e . The p r o p o d u s i s a r t i c u l a t e d ob l ique ly wi th the c a r p u s ; t he dac ty l i 
m o v e in a v e r t i c a l p lane and have c a l c i f i e d ends . T h e dac ty l i of the wa lk ing 
l egs a r e long. T h e f o u r t h p a i r of p e r e i o p o d s have s u b c h e l a e . 

T h i s genus i s c h a r a c t e r i s t i c f o r the t r o p i c a l I n d o - P a c i f i c r eg ion , but 
s o m e s p e c i e s a r e a l s o e n c o u n t e r e d in the e a s t e r n half of the At lan t ic , in 
the M e d i t e r r a n e a n and in s o u t h e r n J a p a n . In the Soviet s e a s , the genus i s 
r e p r e s e n t e d by two s p e c i e s (D. v a r i a n s and D. p e n i c i l l a t u s ) . D. e d w a r d s i i 
i s inc luded in t h i s w o r k a s be ing found on the w e s t c o a s t of J a p a n (Ni iga ta ) . 

Key to the S p e c i e s 
1 ( 2 ) . O c u l a r r o s t r u m v e r y s m a l l , h a r d l y v i s i b l e to the n a k e d eye . On 

the e x t e r n a l s u r f a c e of the l e f t c h e l a i s an oval a r e a wi th u p t u r n e d 
edges , to which an ac t i n i an i s u s u a l l y a t t a ched 

1. D. e d w a r d s i i (de Haan) . 
2 (1). O c u l a r r o s t r u m l a r g e r , though not r e a c h i n g the t i p s of t he 

o c u l a r s c a l e s . No ova l a r e a on e x t e r n a l s u r f a c e of l e f t c h e l a . 
3 (4). S c a p h o c e r i t e s wi th s i x o r s e v e n s p i n e s on t h e i r i n t e r n a l edge . 

Walking l egs of le f t s i de ex tend beyond le f t che l iped 
f 2 . D. p e n i c i l l a t u s S t i m p s o n . 

4 (3). S c a p h o c e r i t e s wi th f o u r o r f ive s p i n e s on t h e i r i n t e r n a l edge . Walk -
ing l egs of l e f t s i d e r e a c h t ip of l e f t c h e l i p e d 

t 3 . D. v a r i a n s ( C o s t a ) . 
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1. D iogenes e d w a r d s i i (de Haan) ( T a b l e I, F i g u r e 3) 
Pagurus edwardsii de Haan, 1850:211, PI. 50, Figure 1. - Diogenes edwardsii Stimpson, 1858:246; 

1907:202, PI. 24, Figure 1; Ortmann, 1892:295; Rathbun 1902: 36; Alcock, 1905:165; Balss, 1913:44; 
Terao, 1913:362; Yokoya, 1933: 77. 

The o c u l a r r o s t r u m i s s m a l l and v e r y n a r r o w , s c a r c e l y v i s i b l e t o the 
naked eye . The s c a p h o c e r i t e s a r e s h o r t and t r i a n g u l a r , wi th s m a l l s p i n u l e s . 
The dac ty l i of the wa lk ing l e g s a r e long and s l e n d e r , one and a half t i m e s 
a s long a s t h e i r p ropod i . The e x t e r n a l s u r f a c e of the l e f t che l a h a s an ova l 
a r e a , which o c c u p i e s about two t h i r d s of i t s s u r f a c e and h a s p a r t l y r a i s e d 
edges ; an a c t i n i a ( S a g a r t i a p a g u r i V e r r i l l ) i s a l m o s t a l w a y s a t t a c h e d to th i s 
a r e a ; d u r i n g p r e s e r v a t i o n the a c t i n i a n o f t en f a l l s o f f . Some s p e c i m e n s of the 
s a m e ac t i n i an a r e o f t en found on the s h e l l . C o l o r a t i o n of the l ive s p e c i m e n s : 
the c a r a p a c e i s l ight r e d ; the l e g s have l ight r e d d i s h - b r o w n t r a n s v e r s e 
s t r i p e s ; the l e f t che la i s whi te ; t he a b d o m e n i s yel low, with b r i g h t r e d 
s i d e s . 

159 O r t m a n n (1892) c o n s i d e r s tha t P a g u r u s s p i n i f r o n s de Haan i s a young 
s p e c i m e n of D. e d w a r d s i i . 

D i s t r i b u t i o n : Ch ina Sea (Hong Kong) . Sou the rn J a p a n ; Sea of 
J a p a n (Ni iga ta P r e f e c t u r e ) ; a t dep ths down to 97 m . 

t 2 . D iogenes p e n i c i l l a t u s S t impson 
Diogenes penicillatus Stimpson, 1858:245; 1907:200; Terao, 1913: 364; Yokoya, 1933:77. 

The a n t e r i o r p a r t of the c a r a p a c e is a s wide a s it i s long; i t s m e d i a n 
p a r t i s s m o o t h but both s i d e s a r e rough, wi th i r r e g u l a r s c a l e l i k e d i m p l e s , 
the e d g e s of which a r e d e n t i c u l a t e d and b e a r m i n u t e s e t a e . The m e d i a n 
ou tg rowth of the f r o n t i s s h o r t and blunt; t he l a t e r a l o u t g r o w t h s a r e po in ted 
and l o n g e r than the m e d i a n one . The e y e s t a l k s a r e c y l i n d r i c a l , of m e d i u m 
length, s l i gh t l y e x c e e d i n g half the length of the a n t e r i o r p a r t of the c a r a -
p a c e . The o c u l a r s c a l e s a r e b r o a d ; t h e i r i nne r edge i s s t r a i g h t and 
the o u t e r one rounded ; the s c a l e s b e a r two o r t h r e e s p i n e s on t h e i r t ip . 
The o c u l a r r o s t r u m is n a r r o w and pointed, and d o e s not r e a c h the end of 
t h e a p i c a l sp ine of the o c u l a r s c a l e . The s c a p h o c e r i t e s a r e s h o r t e r 
t han the e y e s t a l k s ; t h e y have an e longa t ed t r i a n g u l a r f o r m , and b e a r s ix 
o r s e v e n s t r o n g s p i n e s on the s u p e r o i n t e r n a l edge . The e x t e r n a l o u t g r o w t h 
of the b a s a l jo in t of the a n t e n n a l s t a l k b e a r s a s t r o n g sp ine , whi le the i n -
t e r n a l ou tg rowth b e a r s a s h o r t e r one. The f l a g e l l a of the a n t e n n a e a r e s h o r t 
and b e a r long h a i r s on t h e i r i n f e r i o r s i de . The c h e l i p e d s a r e unequa l ; the 
l e f t leg i s m u c h s t r o n g e r t han the r igh t . The m e r u s of the l e f t che l iped h a s 
a t r i a n g u l a r c r o s s s e c t i o n and i s c o v e r e d with g r a n u l e s , the l a r g e s t be ing 
t h o s e on the i n t e r n a l edge of the i n f e r i o r s u r f a c e ; t he s u p e r i o r c r e s t b e a r s 
f a i r l y long h a i r s . The c a r p u s h a s an i r r e g u l a r t r i a n g u l a r f o r m ; i t s i n t e r i o r 
edge i s s t r a i g h t , w h i l e the e x t e r n a l edge i s a n g u l a r ; the e x t e r n a l half of the 
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s u p e r i o r s u r f a c e i s c o v e r e d wi th l a r g e g r a n u l e s and s c a t t e r e d h a i r s ; the 
i n t e r n a l edge b e a r s 10 to 12 s p i n e s which a r e d i r e c t e d f o r w a r d ; the i n f e r i o r 
s u r f a c e i s a l m o s t naked and c o v e r e d wi th f l a t g r a n u l e s . The e x t e r n a l edge 
of the p r o p o d u s i s a l m o s t s t r a i g h t ; the p r o p o d u s i t se l f i s ob l ique and b e a r s 
two p a r a l l e l r o w s of d e n t i c l e s o r s p i n e s on i t s d i s t a l p a r t ; one of the r o w s 
is m a r g i n a l , whi le the o the r i s d i s p o s e d below the t r u e m a r g i n ; the e x t e r n a l 
s u r f a c e of the p r o p o d u s i s d e n s e l y c o v e r e d with s m a l l t u f t s of d e l i c a t e , 
s i l ky h a i r s ; at i t s b a s e a r e found a s p i n i f e r o u s t r a n s v e r s e c r e s t - which 
s e p a r a t e s the h a i r y s u r f a c e f r o m the naked one - and a s m o o t h f u r r o w n e a r 
the c a r p a l a r t i c u l a t i o n . T h e i n f e r i o r s u r f a c e i s c o v e r e d with f l a t t e r g r a n u l e s . 
The i m m o v a b l e d a c t y l u s i s s h o r t , with a b r o a d t r i a n g u l a r f o r m ; the m o v a b l e 
d a c t y l u s i s c u r v e d , wi th t h r e e , r o w s of g r a n u l e s on i t s s u p e r i o r s u r f a c e ; t he 
p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s b e a r s a whi te t u b e r c l e ; the t i p s 
of the dac ty l i a r e c a l c i f i e d . The r i g h t che l iped e x t e n d s s o m e w h a t beyond 
the d i s t a l end of the c a r p u s of t he le f t c h e l i p e d . The m e r u s b e a r s long 
h a i r s on the s u p e r i o r c r e s t . The c a r p u s i s s h o r t and h a i r y , b e a r i n g two 
r o w s of s p i n e s on i t s s u p e r i o r s u r f a c e . The che l a i s ova l wi th long, c u r v e d 
dac ty l i ; i t s s u p e r i o r s u r f a c e i s c o v e r e d wi th s p i n i f o r m g r a n u l e s and f a i r l y 

160 dense , long h a i r s ; the t i p s of the dac ty l i a r e c a l c i f i e d . The walk ing l e g s 
of the le f t s ide ex tend s l i g h t l y beyond the le f t c h e l i p e d s . The c a r p a l j o i n t s 
a r e s p i n u l o s e above ; the s u p e r i o r s i de of a l l the j o i n t s a r e h a i r y , whi le 
the l a t e r a l s i d e s a r e a l m o s t naked . The dac ty l i a r e long, s l e n d e r and 
s l i gh t ly c u r v e d , wi th c o r n e o u s c l a w s . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 3 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 3 . 0 m m 
Leng th of e y e s t a l k s 2 . 0 m m 
Leng th of m e r u s of r i g h t che l iped 2 . 5 m m 
Leng th of c a r p u s of r i g h t che l iped 2 . 0 m m 
Width of c a r p u s of r i gh t che l iped 1 . 5 m m 
Leng th of che la of r i g h t che l iped 3 . 0 m m 
Width of che l a of r i g h t che l iped 2 . 0 m m 
Leng th of m e r u s of l e f t che l iped 3 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 3 . 5 m m 
Width of c a r p u s of le f t che l iped 2 . 5 m m 
Leng th of che la of r i gh t che l iped 5. 0 m m 
Width of che l a of r i gh t che l iped 4 . 0 m m 
Leng th of l e f t f i r s t walk ing leg 13. 0 m m 

D i s t r i b u t i o n . J a p a n (on the e a s t e r n s h o r e s of Honshu I s l and , 38° N. 
l a t . ; e a s t of Miyag i P r e f e c t u r e ; n o r t h of Inubo Cape ; Bungo S t ra i t ) , a t d e p t h s 
r a n g i n g f r o m 33 to 88 m . A s ing le s p e c i m e n i s known f r o m the Soviet s e a s ; 
it was ob ta ined in S h a m a r a Bay, U s s u r i Bay . 

t 3 . D iogenes v a r i a n s (Cos t a ) ( P l a t e I, F i g u r e 6) 
Pagurus varians Costa, 1832-1862:9, PI.2, Figure 2. - Pagurus pugilator Roux, 1828, PI. 14, Figure 

3 - Pagurus drenarius Lucas, 33, PI. 3 Figure 7a; - Pagurus ponticus Kessler, 1861; Wagner, 1864.— 
Diogenes varians Heller, 1863:170, PI. 5, Figures 13-14; Carus, 1884:493; Czerniavsky, 1884: 99; 
Ortmann, 1892:294; Kalishevskii, 1906. 
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T h e l eng th of t he a n t e r i o r p a r t of the c a r a p a c e i s a l m o s t the s a m e a s i t s 
width. The a n t e r i o r edge h a s a s h a r p , t r i a n g u l a r , l a t e r a l ou tg rowth . The 
l a t e r a l e d g e s a r e a l m o s t p a r a l l e l . The o c u l a r s c a l e s a r e b r o a d t r i a n g l e s 
with s t r a i g h t , s m o o t h i n t e r n a l e d g e s and obl ique s p i n i f e r o u s o u t e r e d g e s ; 
the s p i n e s b e c o m e l a r g e r d i s t a l l y . The o c u l a r r o s t r u m i s pointed , and d o e s 
not r e a c h the end of the a p i c a l sp ine of the o c u l a r s c a l e . T h e e y e s t a l k s 
a r e c y l i n d r i c a l in f o r m and of m e d i u m leng th . The s c a p h o c e r i t e s a r e s h o r t , 
r e a c h i n g the d i s t a l end of the c a r p u s of the l e f t che l iped , and b e a r i n g long 
h a i r s . The c h e l i p e d s a r e v e r y unequa l ; the r i g h t l eg r e a c h e s only the d i s t a l 
t h i r d of the c a r p u s of the l e f t one . The m e r u s of the l e f t che l iped b e a r s an 
i r r e g u l a r row of s h o r t s p i n e s on i t s s u p e r o i n t e r n a l c r e s t ; the o u t e r s u r f a c e 
i s a l m o s t smoo th , the i n f e r i o r one g r a n u l a t e d ; the whole j o in t i s s l i g h t l y 

161 h a i r y . The c a r p u s b e a r s s p i n e s on i t s i n t e r n a l edge ; i t s s u p e r i o r s u r f a c e is 
swo l l en and h a i r y wi th a g r a d u a l t r a n s i t i o n t o w a r d the l a t e r a l s u r f a c e ; 
the i n f e r i o r s u r f a c e i s g r a n u l a t e d and s l i g h t l y p u b e s c e n t . The s u p e r i o r and 
i n f e r i o r s u r f a c e s of the p r o p o d u s a r e g r a n u l a t e d and s l i gh t l y p u b e s c e n t ; the 
dac ty l i a r e s h o r t , wi th c a l c i f i e d ends . The r igh t c h e l i p e d i s v e r y s m a l l , 
with h a i r s l o n g e r than t h o s e of the l e f t . T h e c a r p u s b e a r s a long i tud ina l row 
of s p i n e s on i t s s u p e r i o r s u r f a c e . The p r o p o d u s i s s h o r t ; t he m o v a b l e 
d a c t y l u s i s c u r v e d , so tha t when the che l a i s c l o s e d a b r o a d s l i t i s l e f t open; 
the i n f e r i o r s u r f a c e s of t he p r o p o d u s and of the c a r p u s a r e s m o o t h and a l -
m o s t naked . The walk ing l egs of the le f t s i d e r e a c h the end of t he l e f t c h e l i -
ped. Al l the j o i n t s a r e f la t ; the c a r p a l j o i n t s a r e s p i n u l o s e on t h e i r s u p e r i o r 
s u r f a c e . The dac ty l i a r e f a i r l y long, c u r v e d , but not t w i s t e d , with s p a r s e 
h a i r s and poin ted c o r n e o u s c l a w s . C o l o r a t i o n ( a c c o r d i n g to H e l l e r ) : t he body 
i s g r e e n i s h o r r e d d i s h white , wi th s o m e d a r k e r r e d - b r o w n s p o t s on the 
c a r a p a c e , o r wi th longi tud ina l s t r i p e s of the s a m e c o l o r on s o m e of the 
j o i n t s of the l e g s . The e y e s t a l k s a r e r e d d i s h , the a n t e n n a e l ight ye l low. 
C o l o r i s a s a r u l e v e r y v a r i a b l e . C z e r n i a v s k y (1884) d e s c r i b e d a h e t e r o -
c h r o m i c v a r i e t y f r o m the r e g i o n of Sukhumi: "The c e p h a l o t h o r a x and t h e 
l e g s h a v e a d i r t y g r a y i s h - y e l l o w c o l o r ; the s p o t s a r e r e d - b r o w n and whi t i sh ; 
t he s u p e r i o r p a r t of the a b d o m e n i s g r e e n i s h b rown wi th b l a c k s t r i p e s and 
s p o t s ; the l a t e r a l s i d e s and the i n f e r i o r s u r f a c e of t he a b d o m e n a r e v i o l e t -
blue, l ike the c e p h a l o t h o r a x [ s i c ] . The e y e s a r e golden b r o w n and the s t a l k s 
a r e p ink. " It m u s t be noted, howeve r , tha t t h e s e c o l o r s cannot be p e r c e i v e d 
in s p e c i m e n s p r e s e r v e d in a l coho l . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 4. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 4 . 5 m m 
L e n g t h of e y e s t a l k s 2 . 0 m m 
Leng th of m e r u s of r i g h t che l iped 3 . 0 m m 
L e n g t h of c a r p u s of r i gh t che l i ped 2. 0 m m 
L e n g t h of che la of r i gh t che l iped 3 . 0 m m 
Width of che l a of r i gh t che l iped 2 . 0 m m 
Leng th of m e r u s of l e f t che l iped 4 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 4. 5 m m 
L e n g t h of c h e l a of l e f t che l iped 6. 0 m m 
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Width of c h e l a of l e f t che l iped 
Leng th of l e f t f i r s t wa lk ing leg 

3. 0 m m 
14. 0 m m 

The s p e c i m e n s do not a t t a in a l a r g e s i z e . As a l r e a d y no ted by 
K a l i s h e v s k i i (1906), the B lack Sea s p e c i m e n s a r e half the s i z e of t h o s e 
f r o m the M e d i t e r r a n e a n . 

D i s t r i b u t i o n . A d r i a t i c and M e d i t e r r a n e a n Seas ; B l a c k Sea. D i o g e n e s 
v a r i a n s is the c o m m o n h e r m i t c r a b of t he Soviet s h o r e s of the B l a c k Sea; 
it l i ves in sha l low w a t e r , c h i e f l y on s a n d y b o t t o m s ; a c c o r d i n g to S. A. 
Z e r n o v , it m i g r a t e s in w i n t e r to g r e a t e r dep ths . 

162 2. G e n u s CLIBANARIUS Dana 
Clibanarius Dana, 1852: 461; Stimpson, 1858:234; 1907: 208; Heller, 1863: 177; Miers, 1876: 6 7 ; 

Henderson, 1888:60; Milne-Edwards and Bouvier, 1893: 156; Stebbing, 1893:160; Ortmann, 1901:1146; 
Alcock, 1905:40; Balss, 1913:40; Terao, 1913: 360. 

Type s p e c i e s : C l i b a n a r i u s d e p r e s s u s Dana . 
The m e d i a n p r o m i n e n c e of the f r o n t i s poin ted . The e y e s t a l k s a r e long 

and s l e n d e r . The o c u l a r s c a l e s a r e v e r y s m a l l . The s c a p h o c e r i t e s 
a r e s h o r t . T h e b a s e s of the t h i r d m a x i l l i p e d s a r e c l o s e t o g e t h e r . The 
c h e l i p e d s a r e s h o r t , a l m o s t equa l in l eng th and f o r m ; the d a c t y l i of the 
che la m o v e in a h o r i z o n t a l p l ane and have s t r o n g , s p a t u l a t e , concave 
c o r n e o u s t i p s . The f o u r t h p a i r of p e r e i o p o d s a r e s u b c h e l a t e . 

The s p e c i e s be long ing to t h i s genus m a i n l y inhabi t the l i t t o r a l of the 
t r o p i c a l zone . In Soviet s e a s the genus i s r e p r e s e n t e d by one s p e c i e s . 

Key to the S p e c i e s 
1 (2). O c u l a r s c a l e s wi th s t r a i g h t i n t e r n a l e d g e s . C a r p u s of l e f t 

che l iped wi thout two r o w s of s p i n e s on i t s d o r s a l s u r f a c e . 
D a c t y l i of wa lk ing l egs m u c h s h o r t e r t han the p r o p o d i 

t l . C. m i s a n t h r o p u s ( R i s s o ) . 
2 (1)'. O c u l a r s c a l e s wi th subova l i n t e r n a l e d g e s . C a r p u s of l e f t 

che l iped with two r o w s of s p i n e s on i t s d o r s a l s u r f a c e . D a c t y l i 
of wa lk ing l e g s l o n g e r t han p r o p o d i . . 2. C . j a p o n i c u s Ra thbun . 

t l . C l i b a n a r i u s m i s a n t h r o p u s ( R i s s o ) ( P l a t e I, F i g u r e 7) 
Pagurus tubularis Risso, 1815: 56. - Pagurus misanthropus Risso, 1826:40; Roux, 1828, PI. 14, 

Figure 1; Guerin, 1836:32; Milne-Edwards, 1836: 277; 1837: 228. - Pagurus nigritarsis Lucas, 1849: 
30, PI. 3, Figure 4 - Clibanarius misanthropus Heller, 1863:177, PI. 5, Figures 16-18; Carus, 
1884: 495; Czerniavsky, 1884: 97; Ortmann, 1892: 291. 
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The t r a n s v e r s e p o r t i o n of the c e r v i c a l g r o o v e i s f a i r l y b road , and the 
a n t e r i o r p a r t of the c a r a p a c e c o n s e q u e n t l y d o e s not b e c o m e m u c h n a r r o w e r 
p o s t e r i o r l y . The s u r f a c e of the c a r a p a c e i s a l m o s t naked . The m e d i a n o u t -
g rowth of the f r o n s i s po in ted and t r i a n g u l a r ; beh ind it, a s h o r t long i tud ina l 
r i d g e i s l o c a t e d . The f r o n t a l edge of the c a r a p a c e i s t h i ckened . The 
l a t e r a l p r o m i n e n c e s of the f r o n s a r e blunt and m u c h l e s s p r o t u b e r a n t than 
the m e d i a n one. The e y e s t a l k s a r e v e r y long and s l e n d e r . The o c u l a r 
s c a l e s a r e t r i a n g u l a r , t h e i r s t r a i g h t i n t e r n a l e d g e s touching; t h e i r t i p and 
t h e i r e x t e r n a l edge a r e den t i cu l a t ed . The s c a p h o c e r i t e s a r e v e r y pubescen t ; 
they ex tend s l igh t ly beyond the f o u r t h s e g m e n t of the a n t e n n a l s ta lk , and 
have poin ted d e n t i c l e s on t h e i r i n t e r n a l edge . The a n t e n n u l e s a r e s o m e w h a t 
l o n g e r than the e y e s ; the a n t e n n a e a r e l o n g e r than the c h e l i p e d s . The c h e l i -
p e d s a r e of a l m o s t equa l length . The m e r u s e x t e n d s s l i gh t l y beyond the e y e s ; 

163 it i s f l a t t ened and i s t r i a n g u l a r in c r o s s s e c t i o n ; i t s s u p e r i o r edge i s s h a r p 
and a r c u a t e d ; the i n t e r n a l edge b e a r s s o m e t u b e r c u l i f o r m d e n t i c l e s , and 
the e x t e r n a l edge i s b lunt . The c a r p u s i s s h o r t , t r i a n g u l a r in c r o s s s e c t i o n 
and b e a r s a g r o u p of s p i n e s a t the d i s t a l end of i t s s u p e r i o r edge . The p r o -
podus i s ob l ique ly t r u n c a t e on the e x t e r n a l s ide , f l a t t e n e d on the i n t e r n a l 
s ide , and v e r y p r o t u b e r a n t a t t he b a s e ; the d a c t y l i a r e s h o r t , s l i gh t ly 
c u r v e d , wi th b ig b l ack c o r n e o u s , concave , s p a t u l a t e t i p s ; when the che l a i s 
c losed , a b r o a d gap i s l e f t open at the b a s e . The s u r f a c e of t he p r o p o d u s 
and the dac ty l i i s c o v e r e d with s c a t t e r e d po in ted t u b e r c l e s . Al l the j o i n t s 
have h a i r s , c h i e f l y on t h e i r e d g e s . The wa lk ing l egs a r e l o n g e r t han t h e 
c h e l i p e d s ; the m e r u s i s f l a t t ened ; the p ropod i and the dac ty l i a r e m o r e 
rounded ; a l l t he j o i n t s have h a i r y e d g e s . T h e dac ty l i a r e m u c h s h o r t e r than 
the p ropod i , wi th po in ted c o r n e o u s c l aws , and with y e l l o w i s h s p i n e s on 
t h e i r i n f e r i o r edge . C o l o r a t i o n of l ive s p e c i m e n s : the c a r a p a c e and the 
c h e l i p e d s a r e g r e e n i s h , wi th b rown o r b l u i s h spo t s ; the s p i n e s on the c h e l a e 
a r e b lu i sh ; t he dac ty l i of the c h e l a e have two r e d d i s h - b r o w n , longi tudina l , 
v e n t r a l s t r i p e s ; the t i p s a r e b lack ; t he e y e s t a l k s and t h e a n t e n n a e a r e 
r e d d i s h . The walk ing l e g s a r e y e l l o w i s h b rown; the dac ty l i a r e b lu i sh , wi th 
long i tud ina l r e d s t r i p e s . The a b d o m e n i s b rown, b e c o m i n g r e d d i s h in the 
d i s t a l p a r t . In young s p e c i m e n s , and in t h o s e p r e s e r v e d in a lcohol , t he 
c o l o r a t i o n of the walk ing l egs i s m o r e yel low, and on the dac ty l i f o u r long i -
t ud ina l r e d s t r i p e s and f o u r wh i t i sh ( o r i g i n a l l y b lue) s t r i p e s can be e a s i l y 
p e r c e i v e d ; the s p i n e s and s p o t s on the c h e l i p e d s a r e g r a y i s h whi te . 

V. C z e r n i a v s k y (1884) d i s t i n g u i s h e d two f o r m s of t h i s s p e c i e s in the 
B l a c k Sea: f o r m a s u c h u m i c a and f o r m a j a l t e n s i s , but the d i f f e r e n t i a l 
c h a r a c t e r s given by th i s a u t h o r a r e so i n s i g n i f i c a n t and u n c e r t a i n - a s 
c o m p a r e d with the t y p i c a l M e d i t e r r a n e a n s p e c i e s - tha t the c r e a t i o n of 
the two f o r m s i s not j u s t i f i e d . 

The s p e c i m e n s of t h i s s p e c i e s do not a t t a i n a l a r g e s i z e . As a r u l e , t h e y 
l ive n e a r the s h o r e , in sha l low w a t e r . 

D i s t r i b u t i o n : M e d i t e r r a n e a n , A d r i a t i c and B l a c k Seas . T h i s s p e c i e s 
i s found in the B lack Sea m u c h l e s s f r e q u e n t l y than D i o g e n e s v a r i a n s ( C o s t a ) . 

2. C l i b a n a r i u s j a p o n i c u s Ra thbun ( F i g u r e 65) 
Clibanarius japonicus Rathbun, 1902: 35, Figures 2-5; Terao, 1913: 361. 
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The l a t e r a l and a n t e r i o r p a r t s of the c a r a p a c e a r e wr ink l ed ; t h e r e a r e 
about 19 t u f t s of h a i r s , 13 of which a r e d i s p o s e d in a p y r i f o r m p a t t e r n . 
The m e d i a n den t i c l e of the a n t e r i o r edge i s m o r e p r o m i n e n t than the l a t e r a l 
den t i c l e s , and b e a r s a s m a l l sp ine a l m o s t h idden u n d e r a t u f t of h a i r s . T h e r e 
i s a s m a l l sp ine , d i r e c t e d o u t w a r d below the t r u e edge of t he l a t e r a l d e n t i c l e . 
The inne r p a r t of the o c u l a r s c a l e s h a s a con t inuous , subova l c o n t o u r ; a 
s m a l l sp ine i s found a t i t s end, below the edge . The a n t e n n u l a r s t a l k i s 
l onge r than the eye; the t h i r d s e g m e n t i s s o m e w h a t l o n g e r t han the second , 
r e a c h i n g the end of the p e n u l t i m a t e jo in t of the t h i r d m a x i l l i p e d s . The a n t e n -

1 164 n a l s t a l k i s s h o r t e r than the eye; the s c a p h o c e r i t e i s s l e n d e r and s i c k l e -
shaped , r e a c h i n g the m i d d l e of the l a s t j o in t of the a n t e n n a l s t a l k . The c h e l i -
peds a r e m o r e unequa l t han in the o t h e r s p e c i e s of the genus . T h e l e f t c h e l i -
ped i s t h e s t r o n g e r one; the m e r u s e x t e n d s beyond t h e l eve l of the e y e s ; 
i t s l o w e r s u r f a c e is b o r d e r e d wi th s p i n e s on the ou t e r and i n n e r e d g e s ; the 
s u p e r i o r edge b e a r s two d i s t a l s p i n e s , and two s m a l l e r s u b t e r m i n a l o n e s . 
The length of the c a r p u s e x c e e d s i t s width; it b e a r s two d o r s a l r o w s of sp ines , 
and i t s a n t e r i o r edge i s a l s o s p i n u l o s e . The e x t e r n a l s u r f a c e of t h i s jo in t 
b e a r s a s h o r t row of s p i n e s a t the d i s t a l end . The p r o p o d u s is s p i n u l o s e 
on i t s s u p e r i o r s ide , the s p i n e s be ing d i s p o s e d in s e v e n u n e q u a l r o w s ; t h i s 
jo in t b r o a d e n s d i s t a l l y to a c o n s i d e r a b l e ex ten t , and i t s i n t e r n a l edge i s 
s l i gh t ly l o n g e r t han half the length of the d a c t y l u s ; e a c h d a c t y l u s h a s about 
t h r e e r o w s of s p i n e s on the s u p e r i o r s ide ; the e d g e s of the dac ty l i touch 
when c losed , the t i p s c r o s s i n g . The s p i n e s have c o r n e o u s t i p s . The l egs 
a r e c o v e r e d wi th t u f t s of h a i r s s i t u a t e d n e a r t h e b a s e s of t h e s p i n e s . T h e 
r igh t che l iped r e a c h e s the end of t he p r o p o d u s of the l e f t che l iped* ; the 
m e r u s does not r e a c h the end of the e y e s . The s p i n e s a r e s m a l l e r and d i s -
p o s e d in l e s s m a r k e d r o w s ; the p r o p o d u s b r o a d e n s v e r y s l i g h t l y d i s t a l l y ; 
the d a c t y l u s i s 1. 3 t i m e s a s long a s the i n n e r edge of the p r o p o d u s . T h e 
f i r s t walk ing leg e x c e e d s the l e f t che l iped by half the leng th of i t s d a c t y l u s . 
The f i r s t and s econd p a i r s a r e s tou t ; t hey a r e p u b e s c e n t on the s u p e r i o r s ide , 
the dac ty l i be ing l o n g e r than the p ropod i . The i n f e r i o r edge of t he m e r u s 
and the s u p e r i o r edge of the c a r p u s of t he f i r s t p a i r of wa lk ing l e g s b e a r a 
row of s p i n e s ; t he dac ty l i of both p a i r s b e a r a n u m b e r of r o w s of d a r k s p i n e s 
on t h e i r i n t e r n a l s u r f a c e . The l egs a r e not s t r i p e d , and when p r e s e r v e d in 
a l c o h o l t h e y do not show t r a n s v e r s e c o l o r e d s t r i p e s . 

D i m e n s i o n s 
165 Leng th of body 

Leng th of c e p h a l o t h o r a x 
D i s t a n c e be tween end of r o s t r u m and 

58. 0 m m 
26. 2 m m 

c e r v i c a l g r o o v e 
Width of a n t e r i o r edge 
Leng th of e y e s t a l k s 
Leng th of p r o p o d u s of r i g h t f i r s t wa lk ing leg . 

16. 0 m m 
11. 1 m m 

9. 0 m m 
1 1 . 4 m m 

* H. Balss (1913: 41) expressed the opinion that regeneration may have occurred here, since a smaller 
right cheliped is not characteristic of this genus as a whole . It is, however, possible that this is a 
case of sexual dimorphism; M. Rathbun studied only one f emale of this species, and no other 
specimen has subsequently been found. 
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Leng th of d a c t y l u s of r igh t f i r s t wa lk ing leg . . 13. 4 m m 
L e n g t h of p r o p o d u s of r i gh t s e c o n d walk ing l e g . 13. 4 m m 
Leng th of d a c t y l u s of r i gh t s e c o n d walk ing l eg . 1 6 . 6 m m 

D i s t r i b u t i o n . J a p a n , Hokkaido (M. Rathbun) . 

3. Genus PAGURISTES Dana 
Paguristes Dana, 1851: 269; 1852; 436; Stimpson, 1858: 236; 1907: 211; Heller, 1863: 172; Henderson, 

1888: 77; Milne-Edwards and Bouvier, 1893: 32; Ortmann, 1901: 1146; Benedict, 1901: 143; Alcock, 1905: 
30; Balss, 1913: 36; Terao, 1913: 373; Schmitt, 1921: 122; Stevens, 1925. 

Type s p e c i e s : P a g u r i s t e s h i r t u s Dana 
The f r o n t a l edge of t he c a r a p a c e b e a r s a po in ted m e d i a n p r o j e c t i o n . 

The e y e s t a l k s a r e long and s l e n d e r . The s c a p h o c e r i t e s a r e we i i deve loped . 
The a n t e n n a e a r e s h o r t ; the s t a l k s a r e m o r e o r l e s s p u b e s c e n t , f r e q u e n t l y 
b e a r i n g long c i l i a . The a n t e n n u l e s a r e l o n g e r t han in the o t h e r g e n e r a , the 
end of the s econd jo in t r e a c h i n g the end of the eye . The b a s e s of the t h i r d 
m a x i l l i p e d s a r e c l o s e t o g e t h e r . The c h e l i p e d s have a s i m i l a r s t r u c t u r e 
and a r e e i t h e r equa l o r subequa l in l eng th ; in only a few c a s e s one of t h e m — 
g e n e r a l l y the l e f t o n e — i s s o m e w h a t l o n g e r than the o t h e r . The dac ty l i 
of the che l a m o v e in a h o r i z o n t a l p l ane . The f o u r t h p a i r of p e r e i o p o d s i s 
s i m p l e , without s u b c h e l a e . The m a l e s have p a i r e d g e n i t a l a p p e n d a g e s on 
the f i r s t two a b d o m i n a l s e g m e n t s , whi le t h e f e m a l e s have t h e m only on 
the f i r s t a b d o m i n a l s e g m e n t . The a b d o m e n of the f e m a l e f o r m s on i t s le f t 
s ide a t e g u m e n t a r y fold which p r o t e c t s the eggs c a r r i e d on the a b d o m e n . 

No s p e c i e s of t h i s genus - which i s w i d e s p r e a d in the t r o p i c a l and s u b -
t r o p i c a l r e g i o n s - i s e n c o u n t e r e d in the Soviet w a t e r s . S t i m p s o n found 
P a g u r i s t e s d ig i t a l i s a t Hakodate , whi le P . s e t o s u s i s r e p o r t e d by Yokoya 
f r o m A o m o r i . Both s p e c i e s a r e t h e r e f o r e inc luded in t h i s work . 

Key to the S p e c i e s 
1 ( 2 ) . E x t e r n a l s i de of m o v a b l e d a c t y l u s of che l a wi th s e v e n obl ique 

r o w s of b rown g r a n u l e s 1. P . d i g i t a l i s S t i m p s o n . 
2 ( 1 ) . E x t e r n a l s ide of m o v a b l e d a c t y l u s of che l a wi thou t s u c h r o w s of 

g r a n u l e s 2. P . s e t o s u s ( M i l n e - E d w a r d s ) . 

1. P a g u r i s t e s d i g i t a l i s S t impson ( F i g u r e 66) 

Paguristes digitalis Stimpson, 1858: 247; 1907: 212, PI. 25, Figure 1; Balss, 1913: 37, Figures 26, 27; 
Terao, 1913: 374; Yokoya, 1933: 73. 
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Figure 65. Clibanarius japonicus Rathbun. A — anterior part of 
body; B — left cheliped; C — right cheliped; D — right first walking 
leg — lateral view (From Rathbun, 1902). 

The c a r a p a c e is a l m o s t naked in the m i d d l e ; it b e c o m e s n a r r o w e r a n -
t e r i o r l y and s o m e w h a t b r o a d e r p o s t e r i o r l y . The c a r d i a c s c u t e l l u m - the 
h a r d m e d i a n p l a t e of the p o s t e r i o r p a r t of the c a r a p a c e - i s s h a p e d l ike a 
h a l b e r d , n a r r o w in the m i d d l e and b r o a d e n i n g s l i g h t l y t o w a r d i t s po in ted 
end. The m a r g i n s of the a n t e r i o r p a r t of the c a r a p a c e a r e m o r e concave 
than in m o s t o t h e r s p e c i e s . The r o s t r u m - s h a p e d o u t g r o w t h of the f r o n s is 
e longa ted and v e r y pointed, s o m e w h a t e x c e e d i n g the b a s e of the o c u l a r 
s c a l e s ; it h a s a m e d i a n c a r i n a . The e y e s a r e v e r y long and s l e n d e r , v e r y 
s l i gh t l y e x c e e d i n g the f r o n t , and not qui te r e a c h i n g the end of the of the 
a n t e n n u l a r s t a lk . The s t a l k i s naked, e x c e p t f o r a s m a l l t u f t of h a i r s a t 
the s u p e r i o r p a r t of i t s b a s e . The a p e x of the o c u l a r s c a l e i s s h o r t 
and pointed, wi th a den t i c l e on i t s e x t e r i o r edge . The t h i r d m a x i l l i p e d s a r e 
long and ex tend beyond the e y e s . The c h e l i p e d s a r e equa l and g r e a t l y r e -
s e m b l e t h o s e of P a g u r i s t e s h i r t u s , P . t u r g i d u s , e tc ; t he c a r p u s and the 
p r o p o d u s a r e s p i n u l o s e and h a i r y on the s u p e r i o r s ide ; t he s p i n e s a r e f a i r l y 
n u m e r o u s and have da rk , c o r n e o u s t i p s . The c h e l a i s f a i r l y b r o a d and h a s 
a f la t s u p e r i o r s ide ; the i m m o v a b l e d a c t y l u s h a s a hol lowed s u r f a c e ; t he 
i n n e r e d g e s of the dac ty l i a r e c o r n e o u s on t h e i r t e r m i n a l ha l f ; the m o v a b l e 
d a c t y l u s i s a n g u l a r , wi th a f l a t e x t e r n a l s u r f a c e , b e a u t i f u l l y and d e l i c a t e l y 
o r n a m e n t e d with s o m e s e v e n obl ique c r e s t s ( F i g u r e 66). The p o s t e r i o r 
l egs a r e h a i r y ; the s e c o n d p a i r of l egs a r e s p i n u l o s e on t h e i r s u p e r i o r s ide ; 
the dac ty l i a r e m o r e than one and a half t i m e s a s long a s the p r o p o d i . The 
d o r s a l t e g u m e n t of the a b d o m e n i s f a i r l y h a r d in the m a l e , f o r m i n g on e a c h 
s e g m e n t a th in c u r v e d p l a t e . The l o b e s of t he t e r m i n a l s e g m e n t a r e a l m o s t 
s y m m e t r i c a l in both m a l e s and f e m a l e s . The h o r n y a r e a s , which f o r m a 
" s t r i d u l a t i n g o r g a n " on the i n f e r i o r s u r f a c e of the t h o r a x and the l egs , a r e 
l e s s m a r k e d than in P . t u r g i d u s . The c o l o r a t i o n of the s p e c i m e n s p r e s e r v e d 
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in a l c o h o l i s l ight b r i c k r e d ; w h i t i s h s p o t s m a y a l s o be o b s e r v e d ; t he e y e -
s t a l k s b e a r r e d t r a n s v e r s e s t r i p e s (S t impson) . 

167 D i s t r i b u t i o n . Sou the rn J a p a n ( S a g a m i Sea, n e a r S i r i y a z a k i ; s o u t h -
e a s t of T s u s h i m a I s l and) . The n o r t h e r n m o s t loca t ion i s Hakoda te ( H o k k a i d o -
o r Y e z o - I s l a n d ) . At d e p t h s r a n g i n g f r o m 20 to 150 m . 

2. P a g u r i s t e s s e t o s u s ( M i l n e - E d w a r d s ) ( F i g u r e 67). 
Pagurus setosus Milne-Edwards, 1848:64. — Paguristes setosus Ortmann, 1892: 281, PI. 12, Figure 9; 

Yokoya, 1933: 76. 

Figure 66. Paguristes digitalis Stimpson. External surface of 
movable dactylus of chela (From Balss, 1913) 

T h i s s p e c i e s i s c l o s e l y 
r e l a t e d to P a g u r i s t e s p i l o sus , 
but t he c h e l a e a r e m u c h l e s s 
h a i r y and the t h i r d l e g s m o r e 
s l e n d e r . It h a s a y e l l o w i s h -
r e d c o l o r a t i o n . It i s about one 
inch long ( M i l n e - E d w a r d s ) . 
T h e e y e s t a l k s a r e s h o r t e r than 
the a n t e n n u l a r s t a l k s . The 
c h e l i p e d s a r e equa l ; t h e i r 
s p i n e s a r e the s a m e c o l o r on 
bo th l egs , and a r e wi thout 
d a r k t i p s . No f u r t h e r d e t a i l s 
a r e a v a i l a b l e in the l i t e r a t u r e 
wi th r e g a r d to t h i s s p e c i e s . 

D i s t r i b u t i o n . New 
Guinea . Sou the rn J a p a n ; S a g a m i Sea ; sou th of Inubo Cape ; n e a r O m a 
Cape; b e t w e e n Kot i and A s h i z u r i Cape ; e a s t of T s u s h i m a I s l and . T h e n o r t h -
e r n m o s t l oca l i t y i s a point w e s t of T u b a k i Cape in A o m o r i P r e f e c t u r e . At 
dep ths r a n g i n g f r o m 73 t o 238 m . 

4. G e n u s DARDANUS P a u l s o n 
Pagurus Fabricius, 177S: 410 (part.); Milne-Edwards, 1837: 213; de Haan, 1850: 202; Dana, 1852: 

449; Stimpson, 1858: 233; 1907: 204; Heller, 1863: 174; Henderson, 1888: 55; Ortmann, 1901: 1146; 
Milne-Edwards and Bouvier, 1893: 161; Alcock, 1905: 78; Balss, 1913: 45; Terao, 1913: 375. -
Dardanus Paulson, 1875: 90; Rathbun, 1902: 33; Schmitt, 1921:126. - Pagurias Benedict. 1901: 141. 

Type s p e c i e s : D a r d a n u s d e p r e s s u s ( H e l l e r ) . 
The m e d i a n p a r t of the f r o n t a l edge p r o t r u d e s s l igh t ly , but the a n t e r i o r 

edge of t h i s p r o t u b e r a n c e i s s t r a i g h t o r rounded , and does not b e a r a 
r o s t r u m ; the l a t e r a l o u t g r o w t h s a r e d i s t i n c t . The e y e s t a l k s a r e s h o r t and 
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s tout ; the o c u l a r s c a l e s have b r o a d s p i n u l o s e t i p s . The s c a p h o c e r i t e s 
a r e s h o r t and s tou t . The a n t e n n a l f l a g e l l a a r e long and s m o o t h . The b a s e s 
of the t h i r d m a x i l l i p e d s a r e c l o s e t o g e t h e r . The c h e l i p e d s a r e unequal , the 
le f t leg be ing c o n s i d e r a b l y l a r g e r than the r i g h t one . The dac ty l i m o v e in 
a v e r t i c a l p lane , and have s h o r t , c o r n e o u s , s o m e t i m e s concave t i p s . The 
f o u r t h p a i r of p e r e i o p o d s have s u b c h e l a e . The a b d o m e n d o e s not b e a r gen i t a l 
a p p e n d a g e s ( P a u l s o n ' s ind ica t ion tha t the o c u l a r s e g m e n t b e a r s a m e d i a n m o v -
able ou tgrowth , l ike D iogenes , m u s t be c o n s i d e r e d e r r o n e o u s ) . 

Mos t s p e c i e s of t h i s genus inhabi t the t r o p i c a l l i t t o r a l s , c h i e f l y of the 
W e s t e r n H e m i s p h e r e . T h i s genus i s n e v e r e n c o u n t e r e d in Soviet w a t e r s . 
D a r d a n u s a r r o s o r ( H e r b s t ) i s d e s c r i b e d in the p r e s e n t work , s i n c e it i s 

168 known f r o m the Sea of J a p a n , on the w e s t e r n s h o r e s of J a p a n (Ni iga t a 
P r e f e c t u r e ) , a s we l l a s f r o m the n o r t h e r n p a r t of the Sea of J a p a n (Yokoya) . 

1. D a r d a n u s a r r o s o r ( H e r b s t ) . ( P l a t e I, F i g u r e 1) 
Cancer arrosor Herbst, 1794: 170 PI. 43, Figure 1. - Cancer strigosus Bosc. 1803: 77, PI. 11, 

Figure 3. - Pagurus striatus Latreille, 1803: 163; Risso, 1815: 54; 1826: 38; Roux, 1828, PI. 10; 
Costa, 1836:7; Milne-Edwards, 1836: 270; 1837: 218; Lucas, 1849:29; de Haan, 1850:206; PI. 49, 
Figure 1; Heller, 1863: 174; Miers 1881: 274; Studer, 1882: 23; Carus, 1884: 494; Henderson, 1888: 
56; Ortmann, 189% 283; Chevreux and Bouvier, 1892: 119; Whitelegge, 190ft 166; Doflein, 1902s 
645; Stimpson, 1907: 206. — Pagurus incisus Olivier, 1811: 641. — Pagurus arrosor Milne-Edwards 
and Bouvier, 1900: 178; Moreira, 1901: 24, 85; Alcock, 1905: 168; Nobili , 1906: 121; Stebbing, 
1908: 22; 1 9 l a 350; Cunningham, 1910: 121; Balss, 1912: 95; 1913: 46; Terao, 1913: 375; Parisi, 
1918: 112; Yokoya, 1933: 78. 

Figure 67. Cephalothorax of 
Paguristes setosus (M. Edw.) 
(From Ortmann, 1892) 

The leng th of the a n t e r i o r p a r t of the c a r a -
p a c e i s equa l to i t s width. The l a t e r a l o u t -
g r o w t h s of the f r o n t a r e po in ted and t r i a n g u l a r . 
The e y e s t a l k s a r e s tou t . The o c u l a r s c a l e s 
a r e b r o a d , wi th s t r a i g h t i n t e r n a l e d g e s and 
in f l a t ed e x t e r n a l o n e s ; the t i p s of t he s c a l e s 
b e a r a b i f id sp ine , and the swo l l en e x t e r n a l 
edge b e a r s po in ted c o r n e o u s s p i n e s . The 
s c a p h o c e r i t e s do not r e a c h the t i p s of t he 
e y e s ; t h e y have s p i n e s a n d h a i r s on t h e i r i n -
t e r n a l edge . T h e e x t e r n a l and i n t e r n a l ou t -
g r o w t h s of the b a s a l j o in t of the a n t e n n a l 
s t a l k b e a r s t r o n g s p i n e s , wi th s m a l l s p i n u l e s 
a t t h e i r b a s e s ; t he sp ine of the e x t e r n a l o u t -
g r o w t h i s f r e q u e n t l y b i f id . The c h e l i p e d s have 
the s a m e f o r m and s t r u c t u r e ; the l e f t leg, 
h o w e v e r , i s l a r g e r t han the r i g h t . T h e 
r i g h t che l iped e x t e n d s only s l i gh t l y beyond 
the b a s e of the m o v a b l e d a c t y l u s of the l e f t one. 
The m e r u s i s t r i a n g u l a r in c r o s s s e c t i o n and 
b e a r s s t r o n g , po in ted s p i n e s on i t s i n f e r o i n -
t e r n a l edge . The c a r p u s a l s o h a s s p i n e s on 
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i t s i n t e r n a l edge, and t h e r e a r e s c a t t e r e d s p i n e s on i t s s lop ing e x t e r n a l ' 
s u r f a c e . The i n n e r e d g e s of the p r o p o d u s and of the s tou t m o v a b l e d a c t y l u s 
b e a r s h o r t po in ted s p i n e s . The s u p e r i o r s u r f a c e of the c a r p u s and of the 
che l a ( inc lud ing the dac ty l i ) a r e c o v e r e d with s t r i p e s , which a r e , a s a r u l e , 
d iagona l ; e a c h s t r i p e a p p e a r s a s a s l igh t p r o m i n e n c e which b e a r s g r a n u l e s 
o r s m a l l s p i n e s , c h i e f l y n e a r t he i n t e r n a l e d g e s of the j o i n t s . R i s i n g f r o m 
t h e s e p r o m i n e n c e s in an a n t e r i o r d i r e c t i o n a r e so f t , p inna t e h a i r s , c l o s e l y 
a p p r e s s e d to the s u r f a c e of the jo in t . The i n f e r i o r s u r f a c e of the l e g s i s 
smoo th , wi th the excep t ion of a zone on the e x t e r n a l edge of t he p r o p o d u s 
and the m o v a b l e dac ty lus , onto which the a b o v e - m e n t i o n e d s t r i p e s s o m e t i m e s 
ex tend . The p r e h e n s i l e e d g e s of t h e dac ty l i b e a r l a r g e whi te t u b e r c l e s ; the 
t i p s of the dac ty l i a r e s t r o n g , c o r n e o u s and s o m e t i m e s concave . The wa lk ing 
l egs ex tend c o n s i d e r a b l y beyond the c h e l i p e d s . The c a r p a l j o i n t s a r e s p i n u -
lo se on t h e i r s u p e r i o r e d g e s . The e x t e r n a l s i d e of a l l the j o i n t s - the m e r a l 
jo in t excep t ed - have the s a m e s t r i p e s a s the c h e l i p e d s . The dac ty l i a r e 
s tout ; t h e y a r e p u b e s c e n t a t t h e i r d i s t a l end, and b e a r s t r o n g , c o r n e o u s 
c l a w s . Owing to the a b o v e - m e n t i o n e d s t r i p e s , t h i s s p e c i e s can be e a s i l y 
r e c o g n i z e d when c o m p a r e d with the o t h e r s p e c i e s of the g e n u s . It h a s a 
b r o w n i s h - r e d c o l o r a t i o n . 

169 D i m e n s i o n s 

T h e s p e c i m e n s m a y a t t a i n a l a r g e s i z e . T h e y a r e found a t d e p t h s 
r a n g i n g f r o m 37 to 600 m . 

D i s t r i b u t i o n . M e d i t e r r a n e a n and A d r i a t i c Seas ; M a d e i r a ; 
S e n e g a m b i a ; West A f r i c a ; Saint He lena I s l and ; Red Sea; A u s t r a l i a ; t he 
P h i l i p p i n e s ; s o u t h e r n ' J a p a n ; Sea of J a p a n , a l o n g the w e s t e r n s h o r e s of 
J a p a n n o r t h w a r d to Ni iga ta ; f r o m t h e con t inen t r e p o r t e d a t F u s a n ( K o r e a ) . 
Unfo r tuna t e ly , when m e n t i o n i n g t h i s s p e c i e s f r o m the n o r t h e r n p a r t of the 
Sea of J a p a n , Yokoya (1933:78) o m i t t e d to i nd i ca t e the exac t loca t ion . The 
o c c u r r e n c e of P . a r r o s o r in B r a z i l and the West I n d i e s i s doubt fu l . 

Eupagurinae Ortmann, 1892: 270. 

T h e b a s e s of the t h i r d m a x i l l i p e d s a r e v e r y f a r a p a r t . The r i g h t che l iped 
i s l o n g e r than the le f t ; in r a r e c a s e s the two l e g s a r e subequa l . 

Leng th of a n t e r i o r p a r t of c a r a p a c e 
Width of a n t e r i o r p a r t of c a r a p a c e 
Leng th of e y e s t a l k s 
Leng th of m e r u s of l e f t che l iped . 
Leng th of c a r p u s of l e f t che l iped . . 
Leng th of che la of l e f t che l iped . . . 
Width of c h e l a of l e f t che l iped . . . . 
Leng th of l e f t f i r s t wa lk ing leg. . . 

19. 0 m m 
19. 0 m m 

9. 5 m m 
17. 0 m m 
16. 0 m m 
34. 0 m m 
20. 0 m m 
78. 0 m m 

i 
S u b f a m i l y PAGURINAE, n o m . nov. 
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5. Genus PAGURUS F a b r i c i u s 
Pagurus Fabricius, 1775: 410; Holmes, 1900: 132; Rathbun, 1904: 157; Schmitt, 1921: 130. 

Eupagurus Brandt, 1851: 105; Stimpson, 1858: 226; 1907: 215; Heller, 1863: 158; Henderson, 1888: 
62; Ortmann, 1892: 297; Benedict, 1892: 1; Milne-Edwards and Bouvier, 1893: 139; Alcock, 1905: 
122; Balss, 1913: 51; Terao, 1913: 364; Yokoya, 1933: 80; Bernhardus Dana, 1852:440. 

Type s p e c i e s : P a g u r u s b e r n h a r d u s (L inne ) . 
The f r o n t a l edge b e a r s a m e d i a n ou tg rowth ( r o s t r u m ) . The e y e s t a l k s 

a r e m o s t l y s h o r t and s tout ; the o c u l a r s c a l e s a r e r e d u c e d and f a r a p a r t . 
The s c a p h o c e r i t e s a r e we l l deve loped . The a n t e n n a e a r e long and a l m o s t 
naked . The b a s e s of the t h i r d m a x i l l i p e d s a r e v e r y f a r a p a r t ; the coxopod i t e s 
of t h e s e a p p e n d a g e s a r e s m a l l and v e r y s h o r t , not e x c e e d i n g the leng th of 
the b a s a l j o i n t s . In the s p a c e be tween the b a s e s of the m a x i l l i p e d s , a p r o -
m i n e n c e of the s econd s t e r n i t e i s found; it f r e q u e n t l y b e a r s a den t i c l e o r a 
s p i n i f o r m p r o c e s s . The c h e l i p e d s a r e unequa l ; the r i g h t leg i s l a r g e r 
than the le f t ; the t i p s of the dac ty l i a r e po in ted ; the dac ty l i m o v e in a h o r i -

170 zon ta l p lane . The f o u r t h p a i r of p e r e i o p o d s have s u b c h e l a e . The f i r s t and 
s econd a b d o m i n a l s e g m e n t s do not b e a r p a i r e d a p p e n d a g e s . 

P a g u r u s i s a m o n g the g e n e r a wi th the m o s t n u m e r o u s s p e c i e s . I t s r a n g e 
c o v e r s ch i e f l y the B o r e a l zone of both t h e A t l an t i c and P a c i f i c o c e a n s , a l -
though a few s p e c i e s a l s o s e t t l e d in the A r c t i c and T r o p i c a l z o n e s . M o s t 
of the Soviet s p e c i e s of h e r m i t c r a b s be long to t h i s genus . 

T h e r e i s s o m e dup l i c i t y c o n c e r n i n g the s y n o n y m y of the genus P a g u r u s 
F a b r i c i u s . Mos t a u t h o r s , inc lud ing a l l t he E u r o p e a n a u t h o r s , r e t a i n e d f o r 
t h i s genus B r a n d t ' s n a m e - E u p a g u r u s ; m o s t of the A m e r i c a n a u t h o r s -
and we a g r e e wi th t h e m - v e r y c o r r e c t l y r e t a i n e d t h e old n a m e f o r t h i s 
genus - P a g u r u s . The genus P a g u r u s , which w a s c r e a t e d by F a b r i c i u s in 
1775, with the type s p e c i e s b e r n h a r d u s , a c t u a l l y con ta ined two g e n e r a a t 
f i r s t . In 1851, B r a n d t s e p a r a t e d the s u b g e n u s E u p a g u r u s wi th t h e s a m e 
type s p e c i e s b e r n h a r d u s ; s u b s e q u e n t l y , t h i s s u b g e n u s w a s e l e v a t e d to the 
r a n k of an independen t genus , and the g e n e r i c n a m e P a g u r u s , l o s i n g i t s 
type s p e c i e s , was app l i ed to a l l s p e c i e s not inc luded in the s p h e r e of the 
genus E u p a g u r u s , i. e . , to what we m i g h t c a l l t he u n n a m e d genus which 
F a b r i c i u s inc luded in h i s c o m p r e h e n s i v e genus P a g u r u s . But t h i s u n n a m e d 
genus was s e p a r a t e d f r o m P a g u r u s F a b r . in 1875 by P a u l s o n , a s t he genus 
D a r d a n u s . Consequen t ly , E u p a g u r u s , B r a n d t i s s y n o n y m o u s wi th P a g u r u s 
F a b r i c i u s , whi le the P a g u r u s of m o s t of t he a u t h o r s i s m e r e l y D a r d a n u s 
P a u l s o n . The s u b g e n e r a i n t r o d u c e d by B e n e d i c t ( E u p a g u r u s , T r i g o n o c h e i r u s , 
E l a s s o c h e i r u s and L a b i d o c h e i r u s ) have not b e e n adop ted in the p r e s e n t 
work . 

Key, to the S p e c i e s 
1 ( 6 ) . S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a s m o o t h and not 

h a i r y . 
2 ( 3 ) . C a r p u s of r i gh t che l iped a s b r o a d a s c h e l a . S u p e r i o r s u r f a c e of 

le f t che la convex , wi thout u p t u r n e d e d g e s 
t l . P . m i d d e n d o r f f i i B r a n d t . 
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3 ( 2 ) . C a r p u s of r i g h t che l iped m u c h b r o a d e r than c h e l a owing to a l a t -
e r a l a l i f o r m e x p a n s i o n . S u p e r i o r s u r f a c e of l e f t c h e l a f l a t , wi th 
u p t u r n e d e d g e s . 

4 (5). S u p e r i o r s u r f a c e of c a r p u s of r i g h t che l i ped rounded and c o m p l e t e l y 
s m o o t h . S c a p h o c e r i t e s do not r e a c h t i p s of e y e s 

12 . P . g i l l i (Bened ic t ) . 
5 (4). S u p e r i o r s u r f a c e of c a r p u s of r i g h t che l iped wi th a d i s t i n c t m e d i a n 

c a r i n a , b e a r i n g on i t s p r o x i m a l end a n u m b e r of s p i n i f o r m 
g r a n u l e s . S c a p h o c e r i t e s r e a c h t i p s of e y e s 

3. P . c a v i m a n u s ( M i e r s ) . 
171 6 ( 1 ) . S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a c o v e r e d wi th g r a n u l e s wh ich 

a r e s o m e t i m e s m i n u t e and s c a t t e r e d , c h e l a t h u s s o m e t i m es a p p e a r -
ing a l m o s t s m o o t h ; h a i r s , when p r e s e n t , a r e v e r y s h o r t , o f t en 
h a r d l y v i s i b l e to the naked e y e . * O r the s u p e r i o r s u r f a c e of t he 
p r o p o d u s m a y be c o v e r e d wi th s p i n i f o r m g r a n u l e s , o r m o r e o r l e s s 
long c o n i c a l s p i n e s ; in such c a s e s , h a i r s a l m o s t a b s e n t on p r o p o -
d u s , o r v e r y r e d u c e d and f o r m t u f t s a t b a s e of s p i n e s o r g r a n u l e s . 
O r the s u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a m a y be c o v e r e d 
with l ong , poin ted s p i n e s and m o r e o r l e s s long h a i r s , s o m e t i m e s 
c o v e r i n g the e n t i r e a r m a t u r e of t he p r o p o d u s ; in r a r e c a s e s , s p i n e s 
of p r o p o d u s s h o r t , but wi th long, s o f t h a i r s . * 

7 (26). S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a c o v e r e d with round g r a n -
u l e s which a r e s o m e t i m e s v e r y s m a l l and s c a t t e r e d , t he c h e l a t h u s 
a p p e a r i n g a l m o s t s m o o t h ; h a i r s - if p r e s e n t - a r e v e r y s m a l l , 
g e n e r a l l y h a r d l y v i s i b l e to naked e y e . 

8 (21). S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a wi thout p r o m i n e n t c r e s t s 
o r ho l lows ; i t i s m o r e o r l e s s even ly convex . 

9 (16). M e r u s of r i g h t che l i ped h a s n e i t h e r p r o m i n e n t b lunt s p i n e s n o r 
l a r g e g r a n u l e s on i n f e r i o r s u r f a c e . 

10 (11). Che la of r i g h t c h e l i p e d s m u c h b r o a d e r than c a r p u s . S u p e r i o r s u r -
f a c e of p r o p o d u s of l e f t c h e l a f l a t , wi th u p t u r n e d e d g e s 

t 4 . P . t e n u i m a n u s (Dana) . 
11 (10). Che la of r i g h t che l iped e i t h e r not b r o a d e r than c a r p u s , o r s l i g h t l y 

b r o a d e r . S u p e r i o r s u r f a c e of p r o p o d u s of l e f t c h e l a m o r e o r l e s s 
convex , wi thout u p t u r n e d e d g e s . 

12 (13). F r o n t a l e d g e s of c a r a p a c e wi thout l a t e r a l d e n t i c l e s . C h e l i p e d s h a i r y , 
wi th the excep t ion of r i g h t c h e l a . . t 5. P . h i r s u t i u s c u l u s (Dana) . 

13 (12). F r o n t a l edge of c a r a p a c e wi th l a t e r a l d e n t i c l e s . C h e l i p e d s a l -
m o s t n a k e d . 

14 (15). P r o p o d u s of r i gh t che l a v e r y s w o l l e n , c o v e r e d wi th blunt g r a n u l e s , 
which i m p a r t a r o u g h ( " s h a g r e e n e d " ) a p p e a r a n c e ; dac ty l i s t o u t . 
S c a p h o c e r i t e s t r i a n g u l a r in c r o s s s e c t i o n . Dac ty l i of wa lk ing l e g s 
s tou t t 6 . P . b e r n h a r d u s (L inne ) . 

15 (14). P r o p o d u s of r i g h t c h e l a s l i gh t ly s w o l l e n , c o v e r e d with m i n u t e , 
s c a t t e r e d g r a n u l e s , i m p a r t i n g an a l m o s t s m o o t h a p p e a r a n c e . S c a p h o -
c e r i t e s not t r i a n g u l a r in c r o s s s e c t i o n . Dac ty l i of wa lk ing l e g s 
s l e n d e r . t 7 . P . g r a c i l i p e s (S t impson) . 

16(9) . M e r u s of r i g h t che l iped with p r o m i n e n t blunt s p i n e s o r l a r g e g r a n -
u l e s on i n f e r i o r s u r f a c e . 

* [ to appears in the key to the species Pagurus Fabricius in section 7 (26) in the English summary of 
the book. ] 
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17 (18). I n f e r i o r s u r f a c e of m e r u s of r i g h t c h e l i p e d wi th two l a r g e t u b e r -
c u l i f o r m g r a n u l e s 8. P . b e r i n g a n u s (Bened ic t ) . 

18 (17). I n f e r i o r s u r f a c e of m e r u s of r i g h t che l i ped wi th a s i ng l e blunt, 
172 m e d i a n s p i n e . 

19 (20). Leng th of che l a of r i g h t che l i ped t w i c e i t s width; e x t e r i o r and i n -
t e r i o r e d g e s a l m o s t p a r a l l e l . S u p e r i o r s u r f a c e of p r o p o d u s of l e f t 
c h e l a wi th long, s o f t h a i r s t 9 . P . dub ius ( O r t m a n n ) . 

20 (19). Length of che l a of r i g h t che l i ped l e s s than tw ice i t s width , wi th 
rounded e d g e s . S u p e r i o r s u r f a c e of p r o p o d u s of l e f t c h e l a a l m o s t 
naked o r wi th v e r y s h o r t s p a r s e h a i r s 

t lO . P . s a m u e l i s (S t impson) . 
21 (8). S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a wi th a m a r k e d m e d i a n 

c r e s t . 
22 (23). C r e s t on s u p e r i o r s u r f a c e of r i g h t c h e l a end ing in a v e r y p r o m i -

nent h o r n 11. P . c o r n u t u s (Bened ic t ) . 
23 (22). C r e s t on s u p e r i o r s u r f a c e of r i g h t c h e l a not end ing in a h o r n , but 

d e s c e n d i n g r a t h e r a b r u p t l y t o w a r d the i m m o v a b l e d a c t y l u s . 
24 (25). C r e s t on s u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a p a r a l l e l to i n -

t e r n a l edge ; d e p r e s s i o n wi th p a r a l l e l e d g e s b e t w e e n c r e s t and i n -
t e r n a l edge . E x t e r n a l s u r f a c e of p r o p o d u s of l e f t c h e l a convex . . 

t l 2 . P . u n d o s u s (Bened ic t ) . 
25 (24). C r e s t on s u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a a p p e a r s a s a 

t r i a n g u l a r p r o m i n e n c e with i t s t ip d i r e c t e d t o w a r d the b a s e of the 
gap which i s l e f t open b e t w e e n the dac ty l i ; d e p r e s s i o n b e t w e e n i n n e r 
s i d e of t r i a n g l e and i n n e r edge of p r o p o d u s wi thout p a r a l l e l 
e d g e s . E x t e r n a l s u r f a c e of p r o p o d u s of l e f t c h e l a v e r y c o n c a v e . 

13. P . t a n n e r i (Bened i c t ) . 
26 (7). S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a c o v e r e d wi th s p i n f o r m 

g r a n u l e s , o r wi th m o r e o r l e s s s h o r t c o n i c a l s p i n e s ; in t h e l a t t e r 
c a s e , h a i r s a l m o s t l a ck ing on p r o p o d u s , o r v e r y s h o r t and d i s p o s e d 
in t u f t s a t b a s e of s p i n e s o r g r a n u l e s . In o t h e r c a s e s , s u p e r i o r 
s u r f a c e of p r o p o d u s of r i g h t c h e l a c o v e r e d with long poin ted s p i n e s 
and m o r e o r l e s s long h a i r s , s o m e t i m e s c o v e r i n g e n t i r e a r m a t u r e 
of p r o p o d u s ; in r a r e c a s e s , s p i n e s of p r o p o d u s s h o r t , but wi th l ong , 
s o f t h a i r s . 

27 (42). S u p e r i o r s u r f a c e of p r o p o d u s of r i g h t c h e l a c o v e r e d with s p i n i f o r m 
g r a n u l e s , o r wi th m o r e o r l e s s s h o r t con i ca l s p i n e s . H a i r s on p r o -
podus a l m o s t l a c k i n g o r v e r y s h o r t , and d i s p o s e d in t u f t s a t b a s e 
of s p i n e s and g r a n u l e s . 

28 (31). Not j u s t a n t e r i o r p a r t , but e n t i r e c a r a p a c e h a r d . 
29 (30). Median ou tg rowth of f r o n t n a r r o w , l ong , and d i r e c t e d ob l ique ly u p -

w a r d , wi th s i m p l e t ip . S h a r p p r o m i n e n t s p i n e on l a t e r a l o u t -
g rowth of c a r a p a c e , beyond c e r v i c a l g r o o v e 

t l 4 . P . a n o m a l u s ( B a l s s ) . 
30 (29). Median ou tg rowth of f r o n t b r o a d , s h o r t e r , d i r e c t e d h o r i z o n t a l l y f o r -

w a r d , with t h r e e o r f o u r d e n t i c l e s a t t ip . L a t e r a l o u t g r o w t h of 
c a r a p a c e beyond c e r v i c a l g r o o v e l a c k s s h a r p p r o m i n e n t s p i n e . . 

115. P . s p l e n d e s c e n s Owen. 
31 (28). Only a n t e r i o r p a r t of c a r a p a c e h a r d . 
32 (35). Widthof a n t e r i o r p a r t of c a r a p a c e e x c e e d s length . S c a p h o c e r i t e s t r i a n -

g u l a r in c r o s s s ec t i on , wi th h igh ly i r i d e s c e n t i n t e r n a l s u r f a c e . Chel i -
p e d s v e r y r o b u s t c o m p a r e d with body; j o i n t s a l m o s t c o m p l e t e l y naked . 
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33 (34 
34 (33 
35 (32 
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47 (48 
48 (47 
49 (56 
50 (53 
51 (52 

Dac ty l i of walk ing l e g s l a c k long i tud ina l g u t t e r on s u p e r i o r s u r f a c e 
. . . . t l 6 . P . o c h o t e n s i s B r a n d t . 

Dac ty l i of walk ing l e g s wi th long i tud ina l g u t t e r on s u p e r i o r s u r f a c e 
16a. P . o c h o t e n s i s a l e u t i c u s (Bened ic t ) . 

Leng th of a n t e r i o r p a r t of c a r a p a c e equal to i t s width o r e x c e e d i n g 
i t . S c a p h o c e r i t e s not t r i a n g u l a r in c r o s s s e c t i o n , and not i r i d e s -
c e n t . C h e l i p e d s of m e d i u m s i z e c o m p a r e d with body; j o i n t s m o r e 
o r l e s s ha i ry , the che la excep t ed . 
C a r p u s of r igh t che l iped with a round tuf t of h a i r s on the i n n e r d i s t a l 
angle of i t s s u p e r i o r s u r f a c e . Dac ty l i of l e f t c h e l a l ong , r e l a t i v e l y 
s l e n d e r , and s t r o n g l y c u r v e d downward 

t l 7 . P . r a thbun i (Bened ic t ) . 
C a r p u s of r i gh t che l iped l a c k s round tu f t of h a i r s . Dac ty l i of l e f t 
c h e l a not v e r y l ong , and e i t h e r s l igh t ly c u r v e d o r s t r a i g h t . 
M e r u s of r igh t che l iped with two l a r g e t u b e r c u l i f o r m g r a n u l e s on 
i n f e r i o r s u r f a c e . L e f t c h e l a l a c k s d i s t i n c t c r e s t on s u p e r i o r s u r -
f a c e 18. P . g r a n o s i m a n u s (S t impson) . 
M e r u s of r i g h t che l iped l a c k s s u c h t u b e r c u l i f o r m g r a n u l e s on i n -
f e r i o r s u r f a c e . L e f t c h e l a wi th m a r k e d c r e s t on s u p e r i o r s u r f a c e . 
M e r a l j o in t s of c h e l i p e d s wi th whi te s t r i p e n e a r d i s t a l e n d s . Spines 
on c h e l i p e d s f a i r l y long and po in ted . Right che l a f a i r l y n a r r o w . . 

19. P . da l l i (Bened ic t ) . 
M e r a l j o i n t s of c h e l i p e d s without whi te s t r i p e n e a r d i s t a l ends . 
Spines on c h e l i p e d s s h o r t e r and b lun t . Right c h e l a f a i r l y 
b r o a d t 2 0 . P . p u b e s c e n s K r o y e r . 
S u p e r i o r s u r f a c e of p r o p o d u s of r i gh t c h e l a c o v e r e d with long 
pointed s p i n e s and m o r e o r l e s s long h a i r s , s o m e t i m e s c o v e r i n g 
e n t i r e a r m a t u r e of p r o p o d u s . In r a r e c a s e s s p i n e s of p r o p o d u s 
sho r t , but long, s o f t h a i r s p r e s e n t . 
M e r u s of r i gh t che l iped with two v e r y p r o m i n e n t blunt s p i n e s on 
i n f e r i o r s u r f a c e 121. P . b r a c h i o m a s t u s (Tha l lw i t z ) . 
M e r u s of r i g h t che l iped without p r o m i n e n t b lunt s p i n e s on i n f e r i o r 
s u r f a c e . 
I m m o v a b l e d a c t y l u s of r i g h t c h e l a tw ice a s b r o a d a s m o v a b l e one . 
S u r f a c e of p r o p o d u s of r igh t c h e l a wi th s h o r t s p i n e s and long, so f t 
h a i r s t 2 2 . P . l a n u g i n o s u s de Haan . 
I m m o v a b l e d a c t y l u s of r i g h t c h e l a a s b r o a d a s m o v a b l e o n e , o r 
s l i gh t ly b r o a d e r . S u r f a c e of p ropodus of r i g h t c h e l a wi th long 
s p i n e s and h a i r s . 
S c a p h o c e r i t e s t r i a n g u l a r in c r o s s s e c t i o n and with i r i d e s c e n t i n n e r 
s u r f a c e 23. P . a r m a t u s (Dana) . 
S c a p h o c e r i t e not t r i a n g u l a r in c r o s s s e c t i o n and not i r i d e s c e n t . 
Spines on s u r f a c e of p ropodus of r i g h t c h e l a d i s p o s e d in m o r e o r 
l e s s r e g u l a r long i tud ina l r o w s . 
Spines on s u r f a c e of p ropodus of r i g h t c h e l a f o r m eight o r n ine 
long i tud ina l r o w s . 
S c a p h o c e r i t e s s h o r t e r than e y e s . Med ian ou tg rowth of f r o n t 
po in ted . E y e s t a l k s s l e n d e r , with b r o a d b a s e s . E x t e r n a l edge of 
p ropodus of r i g h t c h e l a b e a r s a row of l ong , s t r o n g s p i n e s s h a r p l y 
d iv id ing s u p e r i o r s u r f a c e of c h e l a f r o m i n f e r i o r one . 

t 2 4 . P . p e c t i n a t u s (S t impson) . 
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52 (51). S c a p h o c e r i t e s l o n g e r than e y e s . Median ou tg rowth of f r o n t b lun t . 
E y e s t a l k s f a i r l y s t o u t , widen ing at c o r n e a . E x t e r n a l edge of p r o -
podus of r i g h t c h e l a l a c k s s t r o n g s p i n e s 

25. P . o b t u s i f r o n s ( O r t m a n n ) . 
53 (50). Spines on s u r f a c e of p ropodus of r i g h t c h e l a f o r m s e v e n l o n g i t u d i n -

a l r o w s . 
54 (55). S c a p h o c e r i t e s l o n g e r than e y e s . H a i r on c h e l a e m u c h l o n g e r than 

s p i n e s 26. P . s e t o s u s (Bened i c t ) . 
55 (54). S c a p h o c e r i t e s s h o r t e r than e y e s . H a i r on c h e l a e s h o r t e r than 

s p i n e s 27. P . k e n n e r l y i (St impson) . 
56 (49). Spines on s u r f a c e of p r o p o d u s of r i g h t c h e l a s c a t t e r e d , not f o r m i n g 

r e g u l a r long i tud ina l r o w s . 
57 (58). L a t e r a l o u t g r o w t h s of f r o n t r o u n d e d . S c a p h o c e r i t e s r e a c h t i p s of 

e y e s , o r s l i gh t ly l e s s . Walk ing l e g s exceed r i g h t che l iped ; dac ty l i 
t w i s t e d +28. P . c a p i l l a t u s (Bened ic t ) . 

58 (57). L a t e r a l o u t g r o w t h s of f r o n t po in ted . S c a p h o c e r i t e s ex tend beyond 
e y e s . Walking l egs s h o r t e r t h a n c h e l i p e d s ; dac ty l i not t w i s t e d . . . 

29. P . c o n s t a n s (S t impson) . 

t l . P a g u r u s m i d d e n d o r f f i i B r a n d t ( P l a t e 5, F i g u r e 6). 
Pagurus middendorffii Brandt, 1851: 108, PI. 5, Figures 1 - 16; Holmes, 1900: 234; Rathbun, 1902: 

35; 1904: 160. - Eupagurus middendorffii Stimpson, 1858: 250; 1907: 26; Ortmann, 1892: 301; Doflein, 
1900: 340; 1902: 646; Lenz, 1901: 444; Alcock, 1905: 178; Balss, 1913: 58; Terao, 1913:371. 

The width of the a n t e r i o r p a r t of the c a r a p a c e i s a l m o s t equa l to i t s 
length . The m e d i a n ou tg rowth of t he f r o n t h a s a b r o a d t r i a n g u l a r f o r m , and 
i s pointed; the l a t e r a l o u t g r o w t h s a r e m i s s i n g . The e y e s t a l k s a r e s h o r t and 

175 m o d e r a t e l y b r o a d . The o c u l a r s c a l e s a r e suboval , t h e i r s u p e r i o r s u r -
f a c e i s concave and b e a r s s t r o n g s u b m a r g i n a l s p i n e s . The s c a p h o c e r i t e s 
r e a c h the end of the eyes , and a r e s o m e t i m e s even longe r ; t h e i r i n n e r edge 
i s s l igh t ly p u b e s c e n t . The i n n e r edge of the e x t e r n a l o u t g r o w t h of the b a s a l 
jo in t of the an t enna l s t a l k i s d e n t i c u l a t e . The c h e l i p e d s a r e v e r y unequa l ; 
t h e y a r e c o m p l e t e l y naked , with m i n u t e g r a n u l e s f o r m i n g a r o u g h s u r f a c e . 
The r igh t che l iped i s v e r y l a r g e in c o m p a r i s o n wi th the body; the l e f t one, 
h o w e v e r , i s v e r y s m a l l , r e a c h i n g only the d i s t a l end of the c a r p u s of the 
r i gh t che l iped ; in s m a l l s p e c i m e n s it i s even a l i t t l e s h o r t e r . The m e r u s 
of the r i gh t che l iped i s t r i a n g u l a r in c r o s s s ec t ion , wi th rounded c a r i n a e . 
The c a r p u s i s m a r k e d l y l o n g e r than the m e r u s and i t s p r o t u b e r a n t s u p e r i o r 
s u r f a c e p a s s e s s m o o t h l y onto the l a t e r a l s u r f a c e s . The c h e l a i s long, i t s 
e x t e r n a l edge s l igh t ly c u r v e d ; the i n n e r edge of t he m o v a b l e d a c t y l u s f o r m s 
an ob tuse ang le with the e x t e r n a l edge . The s u r f a c e of the che l a b e a r s s u c h 
a m i n u t e g r a n u l a t i o n tha t to the naked eye it a p p e a r s s m o o t h . The d a c t y l i 
a r e s h o r t , the g r a n u l a t i o n of t h e i r s u p e r i o r s u r f a c e m o r e a p p a r e n t . The 
p r e h e n s i l e e d g e s of the dac ty l i b e a r i n d i s t i n c t whi te t u b e r c l e s and a few t u f t s 
of h a i r s . T h e y do not have c o r n e o u s t i p s . The m e r u s and the c a r p u s of the 
le f t che l iped a r e c o m p r e s s e d and v e r y s l i gh t l y h a i r y on t h e i r i n f e r i o r s u r -
f ace ; the s u p e r o d i s t a l end of the c a r p u s f o r m s a s m a l l f o r w a r d - d i r e c t e d 
p r o c e s s , and b e a r s l a r g e r g r a n u l e s . The c h e l a i s n a r r o w , wi th a p r o t u b e r -
an t s u p e r i o r s u r f a c e ; the i n f e r i o r s u r f a c e i s s l i g h t l y h a i r y , p a r t i c u l a r l y 
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a long the i m m o v a b l e d a c t y l u s . The dac ty l i have c o r n e o u s e n d s and s c a t t e r e d 
t u f t s of h a i r s . The walk ing l egs a r e weak and a l m o s t naked . The walk ing l egs 
of the r i g h t s i de r e a c h the m i d d l e of the p r o p o d u s of the r i g h t che la ; t h e 
walk ing l e g s of the l e f t s i de e x c e e d the l e f t che l iped by the e n t i r e l eng th of 
t h e i r dac ty l i . The e longa ted j o i n t s of both p a i r s a r e s p i n u l o s e on the i n -
f e r i o r s ide ; the dac ty l i a r e s l i gh t ly c u r v e d , not t w i s t e d , wi th s m a l l s p i n e s 
on the s u p e r i o r edge, s t r o n g e r s p i n e s on the i n f e r i o r one, and poin ted , 
c o r n e o u s c l a w s . The c o l o r a t i o n of l iv ing s p e c i m e n s i s o l ive g r e e n , and 
of the s p e c i m e n s p r e s e r v e d in a l coho l a u n i f o r m r e d d i s h o r a n g e . The d i s t a l 
half of the dac ty l i of the r i g h t che l a i s f r e q u e n t l y whi te . T h e c a r p a l j o i n t s and 
the p r o x i m a l half of t he p r o p o d a l j o i n t s of the wa lk ing l egs have a b r o w n i s h -
r e d longi tud ina l s t r i p e , b r o a d on the c a r p a l j o i n t s and g r a d u a l l y t a p e r i n g on 
the p r o p o d a l j o i n t s . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e 8. 5 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 8. 0 m m 
Leng th of e y e s t a l k s 4. 0 m m 
Leng th of m e r u s of r i g h t che l iped 1 3 . 0 m m 
Leng th of c a r p u s of r i gh t che l iped * 17. 0 m m 
Width of c a r p u s of»r ight che l iped 10. 0 m m 
Leng th of che l a of r i g h t che l iped 1 9 . 5 m m 
Width of che l a of r i gh t che l iped 10. 0 m m 
Leng th of m e r u s of l e f t che l iped 9. 0 m m 
Leng th of c a r p u s of l e f t che l iped 8. 5 m m 
Width of c a r p u s of l e f t che l iped 3 . 5 m m 
Leng th of che la of l e f t che l iped . . . . . . . . 10. 5 m m 
Width of che l a of l e f t che l iped 5. 0 m m 
L e n g t h of r i gh t f i r s t wa lk ing leg 40. 0 m m 

176 D i s t r i b u t i o n . Sea of J a p a n , on the Soviet s h o r e s s o u t h w a r d to P o s e t 
Bay; N o r t h e r n J a p a n ; Sea of Okhotsk ; e a s t e r n s h o r e s of K a m c h a t k a . B e r i n g 
Sea to the p a r a l l e l of Cape O l y u t o r s k ( L a v r o v Bay) . The Aleu t i an I s l a n d s ; 
a long the A m e r i c a n s h o r e s down to V a n c o u v e r . 

T h i s s p e c i e s d o e s not a t t a in l a r g e d i m e n s i o n s . 

E c o l o g y . P a g u r u s m i d d e n d o r f f i i i s a c o m m o n f o r m of the l i t t o r a l and 
the u p p e r s u b l i t t o r a l ; a t low t ide it can be f r e q u e n t l y found on the s h o r e b e -
t w e e n the b o u l d e r s . On i t s a b d o m e n p a r a s i t i c C i r r i p e d i a ( ? P e l t o g a s t r e l l a 
s o c i a l i s Kr i ige r ) a r e f r e q u e n t l y found. 

t2 . P a g u r u s g i l l i (Bened ic t ) ( P l a t e 3, F i g u r e 1) 
Eupagurus gil l i Benedict, 1892:20. - Pagurus gil l i Rathbun, 1904: 161, PI. 5, Figure 10; Stevens, 

1925: 291, Figures 12, 13. 

T h e a n t e r i o r p a r t of the c a r a p c e i s s l i g h t l y b r o a d e r t han long. The m e d i a n 
ou tg rowth of the f r o n t i s po in ted and t r i a n g u l a r ; t he l a t e r a l o u t g r o w t h s a r e 
rounded , b e a r i n g blunt , s u b m a r g i n a l s p i n e s . The e y e s t a l k s a r e c y l i n d r i c a l 
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and of m e d i u m length. The o c u l a r s c a l e s a r e e longa t ed and t h e i r e d g e s 
a r e t u r n e d upward . The s c a p h o c e r i t e s do not r e a c h the end of the e y e s 
and t h e i r i n t e r n a l edge i s s l i gh t l y h a i r y . T h e t ip of the e x t e r n a l ou tg rowth 
of the b a s a l jo in t of the a n t e n n a l s t a l k b e a r s two s p i n e s . The c h e l i p e d s a r e 
c o m p l e t e l y naked . The m e r u s of the r i gh t che l i ped i s s h o r t , and i s t r i a n g u l a r 
in c r o s s s ec t i on ; the n a r r o w end of the i s c h i u m a l m o s t r e a c h e s the a n t e r i o r 
edge of the m e r u s on the i n f e r i o r s i d e . The c a r p u s h a s a b r o a d t r i a n g u l a r 
f o r m , wi th a convex s u p e r i o r s u r f a c e ( F i g u r e 68A). The l a t e r a l p a r t s of 
the d i s t a l half cont inue with a l i f o r m widen ings ; t he i n t e r n a l edge of the 
widening and the a n t e r i o r edge of the c a r p u s b e a r s m a l l , b lunt s p i n e s . The 
i n f e r i o r s u r f a c e of the c a r p u s wi th c r e s c e n t - s h a p e d c a v i t y f o r m e d by the 
edges , which a r e t u r n e d downward ; t h i s i s v e r y m a r k e d on the e x t e r n a l edge . 
The che la i s n a r r o w e r than the c a r p u s and h a s p a r a l l e l edges ; in r e l a t i o n to 
the longi tud ina l a x i s of the c a r p u s the che l a i s a r t i c u l a t e d ob l ique ly i n w a r d . 
The e x t e r n a l edge of the che l a is s l i gh t l y r a i s e d , and the m i d d l e of the i m -
m o v a b l e d a c t y l u s i s s l igh t ly concave . The s u r f a c e of the p r o p o d u s i s c o v e r e d 
with s m a l l p u n c t i f o r m hol lows, while tha t of the dac ty l i i s p o r o u s . The le f t 
che l iped r e a c h e s the b a s e of the m o v a b l e d a c t y l u s of the r i g h t c h e l a o r only 
the m i d d l e of the p r o p o d u s . The s u p e r o i n t e r n a l edge of the c a r p u s b e a r s a 
row of s m a l l s p i n e s . The s u p e r i o r s u r f a c e of t he c h e l a i s s m o o t h and f la t , 
with u p t u r n e d e d g e s . The p r o x i m a l end of the p r o p o d u s h a s a rounded 

177 edge; t he r a i s e d i n n e r edge of the p r o p o d u s f o r m s a m a r k e d c r e s t a t t he 
b a s e of the m o v a b l e dac ty lus , ex tend ing f a r t h e r a long i t . The i n f e r i o r s u r -
f a c e of the che la i s p r o t u b e r a n t and smoo th ; the dac ty l i have c o r n e o u s t ips ; 
on the r igh t che la t h e r e a r e no s u c h t i p s . The walk ing l e g s of the r i gh t s i de 
r e a c h the m i d d l e of the p r o p o d u s of the r i g h t che la ; t he walk ing l egs of the 
le f t s ide exceed the le f t che l a by a l m o s t the e n t i r e l eng th of t h e i r d a c t y l i . 
A l l the j o i n t s a r e f l a t t ened , and a l m o s t naked . The c a r p a l j o i n t s b e a r f r o m 
s e v e n to n ine s p i n u l e s on t h e i r s u p e r i o r edge . The dac ty l i a r e s l i g h t l y 
cu rved , not twis ted , and equa l in length to the c o r r e s p o n d i n g p ropod i ; t h e i r 
i n f e r i o r edge b e a r s 11 to 14 c o r n e o u s s p i n u l e s ; t he t i p s b e a r s t r o n g c o r n e o u s 
c l a w s . The c o l o r a t i o n of the s p e c i m e n s p r e s e r v e d in a l c o h o l i s l ight o r a n g e -
r e d . The t i p s of the dac ty l i of the r i gh t che la , the p r e h e n s i l e e d g e s and the 
o u t e r e d g e s of the dac ty l i and of the p r o p o d i a r e white ; t he ho l lows , which 
p r o d u c e the a b o v e - m e n t i o n e d p o r o s i t y in the dac ty l i , a r e a l s o whi te . 

A B 

Figure 68. Carpal joints of right cheliped. A — Pagurus gil l i (Benedict), 
B — Pagurus cavimanus (Miers). 
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With r e g a r d to the young s p e c i m e n s , B. A. S t e v e n s ( 1925) r e m a r k s , 
" T h e young d i f f e r m a r k e d l y f r o m the adul t s p e c i m e n s in tha t : the c a r p u s of 
the l a r g e che l iped l a c k s a l m o s t e n t i r e l y the th in w i n g - l i k e e x p a n s i o n s ; the 
hand i s s l i gh t ly w i d e r than the c a r p u s ; they may , h o w e v e r , be i den t i f i ed by 
the c h a r a c t e r i s t i c a l l y f l a t hand of the l e f t che l i ped . " 

T h i s s p e c i e s d i f f e r s f r o m the c l o s e l y r e l a t e d P . c a v i m a n u s by i t s m o r e 
s l e n d e r e y e s t a l k s , by the s c a p h o c e r i t e s which do not r e a c h the end of the 
eyes , by the m o r e rounded and s m o o t h c a r p u s of the r i g h t che l iped , and 
by t h e i r s t r o n g e r wa lk ing l egs and b r o a d e r dac ty l i . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . . 8. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . 9 . 0 m m 
L e n g t h of e y e s t a l k s 4. 0 m m 
L e n g t h of m e r u s of r i g h t che l iped . . . . 7 . 0 m m 
Leng th of c a r p u s of r i g h t c h e l i p e d . . . . 10. 0 m m 
Width of c a r p u s of r i g h t che l iped . . . . 1 2 . 0 m m 
L e n g t h of che l a of r i g h t che l i ped . . . . 15. 0 m m 
Width of che l a of r i g h t che l i ped . . . . . 9. 0 m m 
L e n g t h of m e r u s of l e f t che l iped . . . . 5 . 0 m m 
L e n g t h of c a r p u s of l e f t che l iped . . . . 6 . 5 m m 
Width of c a r p u s of l e f t che l iped 3 . 5 m m 
L e n g t h of che l a of l e f t che l iped 10. 0 m m 
Width of che la of l e f t che l iped 4 . 5 m m 
L e n g t h of r i gh t f i r s t wa lk ing leg . . . . 1 9 . 5 m m 

D i s t r i b u t i o n . C o m m a n d e r I s l a n d s , A leu t i an Range , A l a s k a - sou th 
of R e v i l l a g i g e d o I s l a n d ( s o u t h e a s t e r n Alaska ) , C a l i f o r n i a , K a m c h a t k a a t 
Cape Lopa tka , Sea of J a p a n a t "Soviet H a r b o r " (Sove t skaya Gavan) . Not 
long ago P . g i l l i was e i t h e r c o n s i d e r e d a s be ing a r e l a t i v e l y l i m i t e d l oca l 
f o r m of the Aleu t i an Range , o r a s u b s p e c i e s of the w i d e s p r e a d P . c a v i m a n u s 
( M i e r s ) . Howeve r , a s a r e s u l t of the s t u d y of the c o l l e c t i o n found in the 
Z o o l o g i c a l In s t i t u t e of the A c a d e m y of S c i e n c e s of the USSR, the r a n g e of 
P . g i l l i w a s r e c o g n i z e d a s be ing g r e a t e r . The K a m c h a t k a n s p e c i m e n s f r o m 
the r e g i o n of "Soviet H a r b o r " and f r o m J a p a n , which w e r e c a r e f u l l y c o m -
p a r e d wi th a s p e c i m e n of P . c a v i m a n u s ob ta ined f r o m the U. S. N a t i o n a l 
M u s e u m (No 16, 656) m u s t undoub ted ly be c o n s i d e r e d a s be long ing to 
P . gi l l i . Thus , a d i f f e r e n t p i c t u r e a p p e a r s - P . g i l l i p r o b a b l y h a s a w ide r , 
a r c u a t e d r a n g e , which c o v e r s the K u r i l e s and the A leu t i an Range , whi le 
P . c a v i m a n u s i s m e r e l y a s u b s p e c i e s of P . g i l l i - if the d e t e r m i n a t i o n of 
the s p e c i m e n s f r o m J a p a n i s c o n s i d e r e d e r r o n e o u s . It i s , t h e r e f o r e , h a r d l y 
p o s s i b l e to d r a w a f ina l c o n c l u s i o n un t i l a l a r g e co l l e c t i on f r o m J a p a n h a s 
been s t u d i e d . T h e r e f o r e , we m a i n t a i n the e x i s t i n g s y n o n y m y and the c u r r e n t 
d i s t r i b u t i o n a l p a t t e r n of the two s p e c i e s , e n l a r g i n g , h o w e v e r , the r a n g e 
of P . g i l l i a c c o r d i n g to the a b o v e - m e n t i o n e d new l o c a l i t i e s in which it w a s 
found. 

E c o l o g y . L ike the p r e c e d i n g s p e c i e s , P . g i l l i i s f r e q u e n t l y found in 
the l i t t o r a l zone, and it p r e f e r s sandy, r o c k y and pebb ly b o t t o m s ; a p -
p a r e n t l y found no d e e p e r than 100 to 110 m . 
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3. P a g u r u s c a v i m a n u s ( M i e r s ) . 
Eupagurus cavimanus Miers, 1879: 21, 48, PI. 3, Figure 1; Balss, 1913: 58; Figure 34; Terao, 1913: 

365; Yokoya, 1933: 81. - Eupagurus munitus Benedict, 1892: 19. - Pagurus munitus Holmes, 1900: 150; 
Rathbun, 1904: 161, PI. 5, Figure 2. — Eupagurus gotoi Terao, 1913: 366, Figure 2. 

T h i s s p e c i e s i s c l o s e l y r e l a t e d to P . gi l l i , f r o m which it d i f f e r s by the 
fo l lowing c h a r a c t e r s : the e y e s t a l k s a r e t h i c k e r ; the s c a p h o c e r i t e s a r e long, 
r e a c h i n g the t i p s of the e y e s . The c a r p u s of the r i gh t che l i ped ( F i g u r e 68 B) 
b e a r s a m a r k e d c r e s t in the m i d d l e of the s u p e r i o r s u r f a c e ; t h i s c r e s t b e a r s 
a t i t s p r o x i m a l end s m a l l s p i n i f o r m g r a n u l e s ( in P . g i l l i the s u r f a c e of t he 
c a r p u s i s rounded and e n t i r e l y smoo th ) . The s u p e r i o r s u r f a c e of the p r o -
podus of t he r i g h t che la i s c o v e r e d with uneven r e t i c u l a r l i ne s c o m p o s e d 
of f l a t g r a n u l e s , and f o r m i n g a p e c u l i a r p a t t e r n , which i s c l e a r l y v i s i b l e 

179 only with a m a g n i f y i n g g l a s s ( in P . g i l l i t h e s u r f a c e of the p r o p o d u s i s 
smooth , and only s p a r s e p u n c t i f o r m hol lows can be d i s c e r n e d with a m a g -
n i fy ing g l a s s ) . The walk ing l egs a r e r e l a t i v e l y w e a k e r and t h e i r dac ty l i 
n a r r o w e r . The c o l o r a t i o n of the s p e c i m e n s p r e s e r v e d in a l c o h o l ( a c c o r d i n g 
to Bened ic t ) i s a s fo l lows : the m e r a l and c a r p a l j o i n t s of the che l i ped a r e 
light p u r p l e ; the c h e l a e a r e yel low; the walk ing l egs a r e d a r k r e d d i s h o r a n g e 
with s m a l l , round, pa le s p o t s . 

D i s t r i b u t i o n . N o r t h e r n J a p a n ( M i e r s ) . Sou the rn J a p a n (Yokoya) . 
B e r i n g Sea (56° 56'N), s o u t h w a r d and e a s t w a r d to P o r t l o k Bank and J u n e a u 
(A la ska ) . At d e p t h s r a n g i n g f r o m 36 to 250 m (Ra thbun) . 

t 4 . P a g u r u s t e n u i m a n u s (Dana) ( P l a t e I, F i g u r e 2). 
Bernhardus tenuimanus Dana, 1851: 269; 1852: 447, PI. 27, Figure 7. — Eupagurus tenuimanus 

Stimpson, 1857: 447; 1858: 237; Smith, 1878-79: 211; Benedict, 1892: 1; Walker, 1898: 274. -
Pagurus tenuimanus Holmes, 190ft 148; Rathbun, 1904: 160; Stevens, 1925: 293, Figure 14. 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . 
Width of a n t e r i o r p a r t of c a r a p a c e . 
Leng th of e y e s t a l k s 
Leng th of s c a p h o c e r i t e s 
L e n g t h of m e r u s of r i gh t che l iped . 
L e n g t h of c a r p u s of r i gh t che l iped . 
Width of c a r p u s of r i gh t c h e l i p e d . . 
Leng th of che l a of r i g h t che l i ped . . 
Width of che l a of r i gh t che l iped . 
L e n g t h of m e r u s of l e f t che l iped . . 
Leng th of c a r p u s of le f t che l iped . . 
L e n g t h of c h e l a of l e f t che l iped . . 
Width of che l a of l e f t che l iped . . . 
Leng th of r igh t f i r s t wa lk ing leg . . 

10. 5 m m 
10. 0 m m 

6. 0 m m 
4. 5 m m 
8. 5 m m 

11. 0 m m 
13. 0 m m 
18. 0 m m 

9. 0 m m 
6. 0 m m 
6. 5 m m 

1 1 . 0 m m 
5. 0 m m 

35. 0 m m 
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The a n t e r i o r p a r t of the c a r a p a c e i s s l i gh t l y l o n g e r than it i s wide, and 
i s c o m p l e t e l y naked . The m e d i a n ou tg rowth of the f r o n t i s b r o a d l y t r i a n g u -
l a r ; the l a t e r a l o u t g r o w t h s a r e b r o a d and rounded , but a p p e a r po in ted b e -
c a u s e of the f a i r l y s t r o n g s u b m a r g i n a l s p i n e s . The e y e s t a l k s a r e s o m e w h a t 
l o n g e r t han half t he length of the a n t e r i o r p a r t of the c a r a p a c e and a l m o s t 
c y l i n d r i c a l . The o c u l a r s c a l e s a r e long and n a r r o w , wi th u p t u r n e d 
e d g e s and poin ted s u b t e r m i n a l s p i n e s . T h e l a t e r a l o u t g r o w t h of the b a s a l 
jo in t of the a n t e n n a l s t a l k h a s two a p i c a l s p i n e s . The c h e l i p e d s a r e v e r y 
unequal , the r igh t leg be ing m u c h l o n g e r t han the l e f t . The m e r u s of the 
r i gh t che l iped i s s h o r t ; it i s t r i a n g u l a r in c r o s s s e c t i o n and c o m p l e t e l y 
smoo th ; the end of the a n t e r i o r edge and the i n f e r o e x t e r n a l edge b e a r s o m e 
s p i n e s . The c a r p u s h a s a b r o a d t r i a n g u l a r f o r m , wi th a swo l l en s u p e r i o r 
s u r f a c e c o v e r e d with w h i t e - t i p p e d s p i n i f o r m g r a n u l e s . The i n t e r n a l s i de of 

180 the s u p e r i o r s u r f a c e i s c l e a r l y s e p a r a t e d f r o m the s m o o t h i n f e r i o r s u r f a c e 
by a row of s t r o n g whi te s p i n e s d i r e c t e d f o r w a r d . On i t s e x t e r n a l s i d e the 
s u p e r i o r s u r f a c e p a s s e s s m o o t h l y to the i n f e r i o r s u r f a c e , and i t s g r a n u l e s 
g r a d u a l l y d i s a p p e a r . The s m o o t h i n f e r i o r s u r f a c e h a s a c a v i t y on i t s i n -
t e r n a l s ide , and a s e m i c i r c u l a r row of unequa l s p i n e s e x t e n d s f r o m the 
m i d d l e of t h i s s u r f a c e t o w a r d the o u t e r d i s t a l c o r n e r . The c h e l a e a r e m u c h 
b r o a d e r than the c a r p u s , and a r e f a i r l y s l e n d e r . T h e i r s u p e r i o r and i n f e r i o r 
s u r f a c e s a r e t h i c k l y c o v e r e d with l a r g e g r a n u l e s , t h o s e on the i n f e r i o r s u r -
f a c e be ing s m a l l e r , and g r a d u a l l y d i s a p p e a r i n g t o w a r d the c a r p a l a r t i c u -
la t ion; the e x t e r n a l edge of the p r o p o d u s i s e v e n l y rounded t o w a r d the end 
of the i m m o v a b l e dac ty lus , and b e a r s a b o r d e r of m i n u t e g r a n u l e s ; the i n n e r 
edge of t he p r o p o d u s i s c o v e r e d with l a r g e r g r a n u l e s and f o r m s an a n g u l a r 
p r o m i n e n c e at the b a s e of the m o v a b l e d a c t y l u s ; the dac ty l i a r e b r o a d and 
t r i a n g u l a r , s l i gh t ly concave on the s u p e r i o r s u r f a c e , and without c o r n e o u s 
t i p s . The che la widens to s u c h an ex ten t tha t it c o v e r s l ike an o p e r c u l u m the 
opening of the s h e l l inhab i ted by the a n i m a l when it i s h id ing . T h e l e f t c h e l i -
ped r e a c h e s the m i d d l e of the p r o p o d u s of the r i g h t c h e l a . The m e r u s i s 
s m o o t h and t r i a n g u l a r in c r o s s s ec t i on . The s lop ing s u p e r o e x t e r n a l s u r f a c e 
of the c a r p u s i s c o v e r e d with l a r g e whi te g r a n u l e s ; the i n t e r n a l edge a l s o 
b e a r s l a r g e whi te d e n t i c l e s ; t h e i n f e r i o r s u r f a c e i s s m o o t h and p r o t u b e r a n t . 
The che la i s a s b r o a d a s the c a r p u s , and h a s a r e l a t i v e l y f l a t s u p e r i o r s u r -
f ace , c o v e r e d with s m a l l s c a t t e r e d g r a n u l e s ; the s l i g h t l y r a i s e d e d g e s of 
the p r o p o d u s f o r m a b o r d e r of l a r g e r g r a n u l e s ; the i n f e r i o r s u r f a c e i s p r o -
t u b e r a n t and smoo th ; the dac ty l i have c o r n e o u s t i p s . The wa lk ing l e g s of the 
r igh t s ide a r e s l i gh t l y l o n g e r than the r i gh t che l iped . The c a r p a l j o i n t s a r e 
c o v e r e d with whi te d e n t i c l e s a long t h e i r s u p e r i o r edge ; the p r o p o d a l j o i n t s 
a r e c o v e r e d with r e d d e n t i c l e s on t h e i r s u p e r i o r edge; a l l the j o i n t s a r e 
c o m p r e s s e d and naked; the dac ty l i a r e s l i gh t l y c u r v e d ; t h e y a r e s p i n u l o s e 
a l o n g t h e i r s u p e r i o r and i n f e r i o r edges , and have a s t r o n g , c o r n e o u s , 
t e r m i n a l c law. The c o l o r a t i o n of the l ive s p e c i m e n s ( a c c o r d i n g to S t evens ) 
i s a l ight b r o w n i s h pink o r brown, with o r a n g e , c h r o m e , and g r a y i s h - v i o l e t -
b lue s p o t s . The c h e l i p e d s a r e b rown, wi th b l u i s h - c h r o m e t i n t s a t t h e i r d i s t a l 
and p r o x i m a l ends . The s p i n e s a r e white , the c a r p u s b r o w n wi th a s l igh t 
ches tnu t t in t . The t u b e r c l e s a r e white , the c h e l a b rown . The m e r a l j o i n t s 
of the walk ing l egs have the s a m e c o l o r a t i o n a s the c h e l i p e d s . The f i r s t 
t h r e e s e g m e n t s a r e light o l ive g r e e n at t h e i r d i s t a l e n d s . The a n t e n n a l 
f l a g e l l a a r e brown, wi th a c h e s t n u t s t r i p e ex t end ing onto the e x t e r n a l and 
the i n t e r n a l s u r f a c e s . The s p e c i m e n s p r e s e r v e d in a l coho l a r e a pa le 
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pink i sh c o l o r . The c a r p a l j o i n t s of- the walk ing l e g s have t h r e e long i tud ina l 
r e d s t r i p e s on t h e i r e x t e r n a l s u r f a c e . The p r o p o d a l j o i n t s have r e d s p o t s 
on the e x t e r n a l s u r f a c e , p a r t l y f u s e d to f o r m s t r i p e s . T h e r e i s a b r i g h t 
r e d s t r i p e a long the i n t e r n a l edge of the s u p e r i o r and i n f e r i o r s u r f a c e s of 
the c a r p u s of the le f t che l iped . 

D i m e n s i o n s 
127 Leng th of a n t e r i o r p a r t of c a r a p a c e . . 8. 0 m m 

Width of a n t e r i o r p a r t of c a r a p a c e . . 7. 0 m m 
Leng th of e y e s t a l k s 4. 5 m m 
Leng th of m e r u s of r i g h t che l iped . . . 7. 0 m m 
Leng th of c a r p u s of r igh t che l iped . . . . 10. 0 m m 
Width of c a r p u s of r i g h t che l iped . . . . . 10. 0 m m 
L e n g t h of che l a of r i gh t che l iped . . . . 13. 0 m m 
Width of che la of r igh t che l iped . . . . 13. 0 m m 
T h i c k n e s s of che l a of r i g h t che l iped . 5. 0 m m 
Leng th of m e r u s of l e f t che l iped . . . . 6. 0 m m 
Leng th of c a r p u s of le f t c h e l i p e d . . . . 6. 5 m m 
Width of c a r p u s of le f t che l iped . . . . 4. 0 m m 
Leng th of che l a of le f t che l iped . . . . 7. 5 m m 
Width of che la of l e f t che l iped . . . . 4. 0 m m 
Leng th of l e f t f i r s t wa lk ing leg . . . . 2. 9 m m [ s i c ] 

D i s t r i b u t i o n . The Aleu t i ans , w e s t w a r d , up to and inc lud ing the 
C o m m a n d e r I s l a n d s . Along the A m e r i c a n s h o r e s down to the S t r a i t of Juan de 
F u c a and P u g e t Sound ( s t a t e of Washington) . 

E c o l o g y . T h i s s p e c i e s i s found a t dep ths r a n g i n g f r o m 1 to 225 m, but 
m o s t l y a t 20 to 70 m . Not e n c o u n t e r e d in the l i t t o r a l p r o p e r . 

t 5 . P a g u r u s h i r s u t i u s c u l u s (Dana) ( P l a t e 3, F i g u r e 4) 
Eupagurus mertensii Brandt 1851: 112. - Bernhardus hirsutiuscuius Dana, 1851: 270; 1852: 443, 

PI. 27, Figure 3. - Eupagurus hirsutiusculus Stimpson, 1858: 250; 1907: 223; Alcock, 1905: 178; 
Balss, 1913: 62, PI. 1, Figure 9; Terao, 1913: 369; Yokoya, 1933: 83. - Pagurus hirsutiusculus 
Holmes, 1900: 143; Rathbun, 1904: 159; Hilton, 1916: 69; Schmitt, 1921: 137 text -Fig . 89, PI. 16, 
Figure 4; Stevens, 1925: 281, Figure 4 . 

The width of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s the length; the 
s u r f a c e of t h i s p a r t i s c o v e r e d with s h o r t , d e l i c a t e h a i r s , with the e x -
cept ion of a c e n t r a l s e c t i o n . T h e m e d i a n o u t g r o w t h of the f r o n t i s s h o r t 
and t r i a n g u l a r ; the l a t e r a l o u t g r o w t h s a r e m i s s i n g . The e y e s t a l k s a r e s h o r t 
and f a i r l y b road , with a m e d i a n c o n s t r i c t i o n . The o c u l a r s c a l e s a r e 
rounded , with c u r v e d t i p s and s t r o n g s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s 
u s u a l l y ex tend beyond the eyes , but m a y be s h o r t e r t h a n the e y e s . T h e 
c h e l i p e d s a r e ha i ry , excep t on the r i g h t c h e l a . The l e f t che l iped e x t e n d s on ly 
to the m i d d l e of the p r o p o d u s of the r i g h t che l a . The s u p e r i o r c r e s t of the 
m e r u s of the r i gh t che l iped h a s t r a n s v e r s e h a i r y w r i n k l e s ; the l a t e r a l e d g e s 
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a r e r e l a t i v e l y smoo th ; the convex s u r f a c e of the c a r p u s i s g r a n u l a t e d and 
c o v e r e d with m i n u t e h a i r s ; the i n f e r i o r s u r f a c e i s s m o o t h . T h e c h e l a e have an 
a l m o s t r e g u l a r ova l f o r m , even ly c o v e r e d with g r a n u l e s , and b e a r i n g s c a t -
t e r e d h a i r s , which a r e b a r e l y v i s i b l e even with a m a g n i f y i n g g l a s s ; the e x -
t e r n a l edge i s g r a n u l a t e d , and s h a r p l y s e p a r a t e s the s u p e r i o r f r o m the i n -
f e r i o r s u r f a c e , which i s c o v e r e d with s m a l l e r and s p a r s e r g r a n u l e s ; the 

182 e x t e r n a l edge of the m o v a b l e d a c t y l u s b e a r s two long i tud ina l r o w s of g r a n -
u l e s ; the dac ty l i have v e r y s m a l l c o r n e o u s t i p s . The c a r p u s of the l e f t c h e l i -
ped is n a r r o w and ha i ry , wi th a g r a n u l a t e d s u p e r i o r s u r f a c e ; the g r a n u l e s 
of the i n t e r n a l and e x t e r n a l e d g e s a r e l a r g e r ; the i n f e r i o r s u r f a c e i s l e s s 
h a i r y . The l e f t che l a i s s i m i l a r to the r i gh t one, but i s s m a l l e r ; it i s a l m o s t 
naked, and the e x t e r n a l edge of t he m o v a b l e d a c t y l u s i s smoo th , wi th a few 
t u f t s of h a i r s . The walk ing l e g s a r e h a i r y ; on the r i gh t s ide they s l i g h t l y 
exceed the c h e l i p e d s ; the dac ty l i a r e s h o r t and s p i n u l o s e on the i n f e r i o r 
edge, and t h e y end in s h o r t c o r n e o u s c l a w s . The c o l o r a t i o n of the l ive s p e c i -
m e n s v a r i e s ( a c c o r d i n g to S tevens) f r o m light a q u a m a r i n e to o l ive g r e e n , 
which a p p e a r s r a t h e r g r a y i s h on accoun t of the n u m e r o u s s m a l l h a i r s . The 
c h e l i p e d s a r e d a r k g ray , with l ight g r e e n i s h - b l u e g r a n u l e s ; the dac ty l i a r e 
whi te on the s u p e r i o r s ide and s o m e t i m e s blue on the i n f e r i o r one . The 
p ropod i of the walk ing l egs a r e whi te a t t h e i r d i s t a l ends and b lue at t h e i r 
p r o x i m a l ends ; the dac ty l i have a l ight g r e e n i s h - b l u e c o l o r a t i o n , with b r o w n 
longi tudina l s t r i p e s . The arf tennae a r e o l i v a c e o u s - b r o w n , wi th g o l d e n -
yel low s p o t s which a l t e r n a t e on e a c h s econd o r t h i r d jo in t of the f l a g e l l u m , 
whi le e a c h of t he f i r s t t en j o i n t s h a s s p o t s . Young s p e c i m e n s d i f f e r s o m e w h a t 
in c o l o r f r o m a d u l t s . The c h e l i p e d s and the walk ing l egs v a r y f r o m B r a z i l 
r e d to d a r k blue, and in s o m e c a s e s to a l i g h t - o l i v e c o l o r ; the j o i n t s of the 
l egs a r e e i t h e r whi te o r pa le blue; on the d i s t a l end of the c a r p u s of the l e f t 
che l iped , a whi te t r i a n g u l a r spot f r e q u e n t l y a p p e a r s ; the a n t e n n a e have the 
s a m e c o l o r a t i o n a s in a d u l t s . The g e n e r a l c o l o r a t i o n of t he s p e c i m e n s p r e -
s e r v e d in a l coho l i s r e d d i s h yel low; the r i gh t che l a i s whi t i sh , s o m e t i m e s 
with a g r e e n i s h tone; the d i s t a l ends of the p r o p o d i of the wa lk ing l egs a r e 
white , wi th r e d longi tud ina l s t r i p e s . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . . . 7. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 7 . 5 m m 
L e n g t h of e y e s t a l k s . . . 3. 0 m m 
L e n g t h of m e r u s of r igh t che l iped 9 . 0 m m 
Leng th of c a r p u s of r i g h t che l iped 8. 5 m m 
Width of c a r p u s of r igh t che l iped 7 . 0 m m 
Leng th of che l a of r i gh t che l iped 12. 0 m m 
Width of che l a of r i gh t che l iped 8. 0 m m 
L e n g t h of m e r u s of le f t che l iped 7 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 7 . 0 m m 
Width of c a r p u s of l e f t che l iped 3 . 0 m m 
L e n g t h of che l a of le f t che l iped 8. 0 m m 
Width of che l a of le f t che l iped 4. 0 m m 
L e n g t h of r i g h t f i r s t walk ing l eg 3 1 . 0 m m 

D i s t r i b u t i o n . Sea of J a p a n , on the Soviet s h o r e s only to P e t e r the 
G r e a t Bay . N o r t h e r n J a p a n (up to T s u g a r u S t ra i t ) ; Sea of Okhotsk ; e a s t e r n 
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s h o r e s of K a m c h a t k a ; C o m m a n d e r I s l a n d s ; A leu t i an Range ; P r i b i l o f I s l a n d s ; 
on the A m e r i c a n s h o r e s to San Diego ( C a l i f o r n i a ) . 

E c o l o g y . T h i s s p e c i e s i s one of the m o s t c o m m o n l i t t o r a l f o r m s , 
found ch i e f l y on r o c k y s h o r e s ; it i s v e r y o f t en e n c o u n t e r e d u n d e r s t o n e s in 
the t ida l zone. It i s a l s o found in the u p p e r p a r t of the s u b l i t t o r a l , down to 
a p p r o x i m a t e l y 30 m . The g r e a t e s t dep th a t which it w a s e v e r found i s 110 m 
( T s u g a r u S t ra i t , Yokoya, 1933). 

t 6 . P a g u r u s b e r n h a r d u s (L inne) ( P l a t e 4, F i g u r e 6) 
Cancer bernhardus Linne, 175& 631. — Pagurus bernhardus Fabricius, 1775: 411; Risso, 182& 37; 

Milne-Edwards, 1836: 266; 1837: 215; 1849: PI. 44, Figure 2; Bell, 1853: 171; Benedict, 1901: 452; 
Yarzhinskii, 1870: 317. - Pagurus streblonyx Leach, 1815. — Eupagurus bernhardus Brandt, 1851: 106; 
Heller, 1863: 160; Carus, 1884: 491; Ortmann, 1892: 303; Bouvier, 1896: 151; Birula, 1897: 436; 
Milne-Edwards and Bouvier, 1900: 239; Hansen, 1908: 25; Balss, 1912: 106; Dons, 1934:40 , 113. -
Pagurus bernhardus var. granulata Brandt, 1851: 107. — Eupagurus acadianus Benedict, 1901: 454 . 

The l eng th of the a n t e r i o r p a r t of the c a r a p a c e i s a l m o s t e q u a l to i t s 
width, o r s l i gh t ly m o r e . The m e d i a n o u t g r o w t h of the f r o n t i s pointed, 
t r i a n g u l a r , s o m e w h a t e x c e e d i n g the l a t e r a l o u t g r o w t h s , which have s t r o n g 
s u b m a r g i n a l s p i n e s . The e y e s t a l k s a r e s h o r t and b r o a d , wi th a m a r k e d 
c o n s t r i c t i o n in the m i d d l e . The o c u l a r s c a l e s a r e oval , wi th s t r o n g 
s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s ex tend s l i g h t l y beyond the e y e s ; 
t h e i r i n f e r i o r c r e s t s a r e m a r k e d but not s h a r p , whi le the s u p e r o i n t e r n a l 
c r e s t i s rounded and uneven, and b e a r s t u f t s of s h o r t h a i r s . The l a t e r a l 
ou tg rowth of the b a s a l jo in t of the a n t e n n a l s t a l k b e a r s a s t r o n g t e r m i n a l 
spine , and t h e r e i s a n o t h e r s t r o n g sp ine on i t s i n t e r n a l edge ; the i n t e r n a l 
ou tg rowth a l s o b e a r s a s t r o n g sp ine . The m e r u s of the r i g h t che l iped h a s 
a l m o s t s m o o t h c r e s t s and a row of d e n t i c l e s a long the s u p e r o d i s t a l edge . 
The s u p e r i o r s u r f a c e of the c a r p u s i s c o v e r e d with s t r o n g , blunt , c o n i c a l 
g r a n u l e s , the t i p s of which a r e f r e q u e n t l y b i f u r c a t e d ; even s t r o n g e r g r a n -
u l e s a r e found on the i n t e r n a l edge; f r o m the b a s e s of the g r a n u l e s r i s e 
s p a r s e h a i r s , a l m o s t i nv i s ib l e to the naked eye; the l a t e r a l s u r f a c e s b e a r 
s p a r s e , f l a t g r a n u l e s . The che l a i s s t r o n g , wi th a rough, p r o t u b e r a n t 
s u p e r i o r s u r f a c e c o v e r e d with m i n u t e blunt g r a n u l e s ; l a r g e r g r a n u l e s f o r m 
a V - s h a p e d p a t t e r n on the m i d d l e of the p r o p o d u s , the apex of t he "V" 
d i r e c t e d t o w a r d the b a s e of the d a c t y l u s . S p i n i f o r m g r a n u l e s b o r d e r the 
e x t e r n a l edge of the che la ; l a r g e r g r a n u l e s a r e found a l s o on the c y l i n d r i -
c a l th icken ing of the i n t e r n a l edge of the p r o p o d u s ; h a i r s a r e a l m o s t l ack ing ; 
the i n f e r i o r s u r f a c e b e a r s s c a t t e r e d f l a t g r a n u l e s ; t he dac ty l i a r e s tout , 
with c a l c i f i e d t i p s . The l e f t che l iped r e a c h e s the b a s e of the m o v a b l e d a c -
ty lus of the r i g h t che l a . The c a r p u s b e a r s a row of s p i n e s on i t s i n t e r n a l 
edge; i t s s lop ing e x t e r n a l s u r f a c e i s c o v e r e d with s p i n i f o r m g r a n u l e s ; b e -
tween the i n t e r n a l edge and t h i s s u r f a c e i s a s m o o t h s e c t o r . The s u r f a c e 
of the c h e l a i s c o v e r e d wi th the s a m e s m a l l g r a n u l e s a s on the che la , 
and a l s o o f t en b e a r s l a r g e r g r a n u l e s f o r m i n g a V - s h a p e d p a t t e r n ; 
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the e x t e r n a l edge b e a r s s t r o n g e r g r a n u l e s , whi le the r a i s e d i n t e r n a l edge 
184 b e a r s s p i n i f o r m g r a n u l e s . The walk ing l e g s of the r i gh t s ide v e r y s l i gh t l y 

exceed the r i gh t che l iped . The c a r p a l j o i n t s a r e s p i n u l o s e on the s u p e r i o r 
s ide ; the p r o p o d a l j o i n t s a r e g r a n u l a t e d on t h e i r s u p e r o e x t e r n a l s u r f a c e s . 
The dac ty l i a r e s t rong , wi th s t r o n g c o r n e o u s c l a w s . T h e y have a b r o w n i s h -
yel low co lo ra t i on , s o m e t i m e s wi th r e d d i s h spo t s , and the l e g s f r e q u e n t l y 
b e a r r e d d i s h - b r o w n long i tud ina l s t r i p e s . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 1 3 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 1 3 . 0 m m 
L e n g t h of e y e s t a l k s 6 . 0 m m 
Leng th of s c a p h o c e r i t e s 5. 5 m m 
Leng th of m e r u s of r i gh t che l iped 14. 0 m m 
Leng th of c a r p u s of r igh t che l iped 14. 0 m m 
Width of c a r p u s of r i g h t che l iped 1 1 . 0 m m 
Leng th of c h e l a of r i gh t che l iped 23. 0 m m 
Width of c h e l a of r i g h t che l iped 13. 5 m m 
L e n g t h of m e r u s of le f t che l iped 12. 0 m m 
Leng th of c a r p u s of le f t che l iped 12. 0 m m 
Width of c a r p u s of le f t che l iped 6 . 0 m m 
Leng th of che l a of l e f t che l iped 15. 0 m m 
Width of c h e l a of le f t che l iped 8. 5 m m 
Leng th of r i gh t f i r s t wa lk ing l eg 56. 0 m m 

D i s t r i b u t i o n . West M u r m a n C o a s t ( e a s t of Kola B a y inc lus ive ly ) ; 
s h o r e s of Norway , N o r t h Sea, G r e a t Be l t ( r a r e ) ; t he She t l ands , s h o r e s of 
Scotland, Eng land and I r e l a n d ; n o r t h e r n and w e s t e r n c o a s t s of F r a n c e (Bay 
of B i scay )* ; Ice land ; e a s t e r n s h o r e s of N o r t h A m e r i c a ( f r o m New Found land 
Bank s o u t h w a r d to C h e s a p e a k e Bay). 

E c o l o g y . On the M u r m a n C o a s t P . b e r n h a r d u s i s l e s s c o m m o n than 
P . p u b e s c e n s , and i s c h i e f l y found in the w e s t e r n p a r t (Motka , A r a , 
K o r a b e l ' n a y a , Podpakh ta ) . A c c o r d i n g to A. B i r u l y a (1897), it d o e s not 
a d v a n c e f a r t h e r e a s t than the Rybach i P e n i n s u l a , a f ac t which i s a l s o c o n -
f i r m e d by K. M. D e r y u g i n (1915). M o r e r e c e n t r e s e a r c h e r s * * found t h i s 
s p e c i e s a l s o in Kola Bay (in the e s t u a r y of the Volkhov R i v e r and n e a r 
B o l ' s h o i Olen i i I s land) . A c c o r d i n g to v e r b a l r e p o r t s of s c i e n t i f i c w o r k e r s 
of the f o r m e r B io log i ca l Stat ion of M u r m a n s k , a m a r k e d i n c r e a s e in the 
f r e q u e n c y of P . b e r n h a r d u s was noted in Kola B a y in the l a s t y e a r s of i t s 
o p e r a t i o n . Thus , a t e n d e n c y of t h i s s p e c i e s to expand e a s t w a r d m a y be 
a s s u m e d . P . b e r n h a r d u s i s g e n e r a l l y found in sha l low w a t e r s n e a r the 
s h o r e . F r o m Ice land it i s r e p o r t e d at dep ths to 108 m, and f r o m the F a e r o e 

* The reports from the Portuguese coast and from the Mediterranean are doubtful; it is probable that 
these findings refer — as already suggested by Heller (1863) — to P. prideauxi Leach. 

** N .P . Tanasiichuk . O novykh i redkikh dlya fauny Kol'skogo zaliva formakh zhivotnykh ( On 
new and rare animals of Kola Bay ). - Doklady Akademii Nauk SSSR. 1927. 
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I s l a n d s to dep ths of 180 m, and in C h e s a p e a k e Bay ( e a s t e r n c o a s t of N o r t h 
A m e r i c a ) to 477 m . 

t 7 . P a g u r u s g r a c i l i p e s (S t impson) ( P l a t e 4, F i g u r e 4) 
Eupagurus gracilipes Stimpson, 185& 248; 1907: 217; Doflein, 1902: 647, PI. 6, Figures 6-8; 

Alcock, 1905: 177; Balss, 1913:56; Terao, 1913: 368. - Eupagurus nipponensis Yokoya, ib id . ; 87, 
Figure 32 — Non Eupagurus gracilipes Yokoya, 1933: 89, Figure 33*. 

The width of the a n t e r i o r p a r t of the c a r a p a c e i s t he s a m e a s i t s l eng th 
of s l i gh t ly m o r e . The m e d i a n ou tg rowth of the f r o n t i s t r i a n g u l a r , e x -
tend ing beyond the l a t e r a l ou tg rowths , and b e a r i n g pointed, s u b m a r g i n a l 
s p i n u l e s d i r e c t e d f o r w a r d and o u t w a r d . The s u r f a c e of t he c a r a p a c e i s 
a l m o s t naked, with a few s c a t t e r e d t u f t s of h a i r s , c h i e f l y on the p e r i p h e r i e s . 
The o c u l a r s c a l e s a r e oval, e a c h with a r o u n d e d apex, a v e r y c o n c a v e 
s u r f a c e , and r a t h e r s h o r t s u b t e r m i n a l s p i n e s . The e y e s t a l k s a r e s h o r t and 
s tout , b r o a d e n i n g s l i gh t ly a t the l e v e l of the c o r n e a s . The e x t e r n a l o u t -
g rowth of the b a s a l j o i n t i s c l o s e l y a p p r e s s e d to the next jo in t ; it h a s a po in ted 
t ip and a den t i cu la t ed i n t e r n a l edge . The s c a p h o c e r i t e s a r e s l i g h t l y c u r v e d , 
a p p r e c i a b l y e x c e e d i n g the t i p of t he e y e s . The m e r u s of the r i g h t c h e l i p e d 
i s s m o o t h and h a s a d e n t i c u l a t e d a n t e r i o r edge . The s u r f a c e of t he c a r p u s 
i s sp inu la ted , the s p i n e s g e n e r a l l y d i s p o s e d in f o u r long i tud ina l r o w s with 
s m o o t h i n t e r v a l s be tween t h e m ; the s p i n e s of the i n t e r n a l edge a r e l a r g e 
and pointed; the i n f e r i o r s u r f a c e i s p r o t u b e r a n t and b e a r s a m i n u t e g r a n u -
la t ion. The p r o p o d u s i s s l i gh t l y p r o t u b e r a n t and i s s p a r s e l y c o v e r e d with 
s m a l l g r a n u l e s ; l a r g e r g r a n u l e s b o r d e r the v e r y thin e x t e r n a l edge of the 
p ropodus , ex tend ing onto the edge of the i m m o v a b l e d a c t y l u s ; the i n t e r n a l 
edge of the p r o p o d u s is t h i ckened and c y l i n d r i c a l , and i t s g r a n u l a t i o n i s 
d e n s e r than on the r e s t of the s u r f a c e of the p r o p o d u s ; t he i n f e r i o r s u r f a c e 
is p r o t u b e r a n t and smoo th ; the dac ty l i a r e f l a t and smoo th , a l m o s t wi thout 
g r a n u l a t i o n excep t on the e x t e r n a l edges ; the t i p s a r e c a l c i f i e d . The l e f t 
che l iped r e a c h e s the m i d d l e of the p r o p o d u s of t he r i gh t c h e l a . The c a r p u s 
b e a r s two long i tud ina l r o w s of s p i n e s on i t s s u p e r i o r s u r f a c e ; the e x t e r n a l 
s u r f a c e i s g r a n u l a t e d . The s t r u c t u r e of the che l a i s l ike tha t of the r i g h t 
s ide , the so le d i f f e r e n c e be ing tha t the g r a n u l e s on i t s s u r f a c e a r e m o r e 
s p i n i f o r m ; the t i p s of the dac ty l i a r e c o r n e o u s . The walk ing l e g s of t he r i gh t 
s ide e x c e e d the r i gh t che l iped by m o r e than the length of t h e i r dac ty l i . The 
c a r p a l and p r o p o d a l j o i n t s a r e s p i n u l o s e on the s u p e r i o r s i d e . The d a c t y l i 
a r e long, s l e n d e r , and tw i s t ed , and c o n s i d e r a b l y e x c e e d the leng th of t h e i r 
p ropodi ; t hey have poin ted c o r n e o u s t i p s . Al l the a p p e n d a g e s , a s we l l a s the 
c a r a p a c e , b e a r v e r y s p a r s e h a i r s . When s p e c i m e n s p r e s e r v e d in a l c o h o l d r y 

* Eupagurus [sic] yokoyai nomen. nov. Eupagurus gracilipes Yokoya, 1933: 89, t ex t - f ig . 33 (nomen. 
praeoccup.) . Locality: St. 353, near Tanabe, Wakayama-ken [Prefecture], 192 m . 4 August 1928, 3 
males, 3 females (1 o v . ) . "Near Eupagurus pectinatus Stimpson [Pagurus pectinatus (Stimpson) — 
Makarov], but it differs from this in the following points: ophthalmopods shorter. The peduncles of the 
first and the second antennae distinctly exceed the opthalmic cornea, and the hairy ac ic le of the second 
antenna reaches the distal end of the eye . Legs slender (Yokoya). " It is perhaps more closely related to 
Pag, brachiomastus (Thal lw.) . 
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up, the a p p e n d a g e s show a fa in t m o t h e r - o f - p e a r l s h i n e . The c a r p a l and p r o -
186 podal j o i n t s of the walk ing l egs have long i tud ina l r e d s t r i p e s on t h e i r e x t e r n a l 

s u r f a c e s . The s c a p h o c e r i t e s of the young s p e c i m e n s a r e m u c h s h o r t e r t han 
the e y e s . On the s u p e r i o r s u r f a c e of the c a r p u s of the r igh t che l i ped only 
two longi tud ina l r o w s of s p i n e s a r e found, wi th a s m o o t h s p a c e b e t w e e n t h e m . 
The l a t e r a l o u t g r o w t h s of the f r o n t a r e m o r e p r o m i n e n t . 

D i s t r i b u t i o n . J a p a n , c h i e f l y the s o u t h e r n p a r t ; the n o r t h e r n m o s t 
l o c a l i t y in J a p a n i s Hakoda t e . We give h e r e the f i r s t r e p o r t of t h i s s p e c i e s 
f r o m the con t inen t a l s h o r e s of the Sea of J a p a n ( S i d e m i Bay, T r o i t s a Bay) . 

E c o l o g y . T h i s s p e c i e s i s r e p o r t e d f r o m dep ths r a n g i n g f r o m 30 to 
600 m, but i s ch i e f l y found be tween 50 and 150 m . 

8. P a g u r u s b e r i n g a n u s (Bened ic t ) ( P l a t e 5, F i g u r e 4) 
Eupagurus beringanus Benedict, 1892: 17 - Eupagurus newcombei Benedict ibid.: 17. — Pagurus 

beringanus Rathbun, 1904: 159, PI. 5, Figure 5; Schmitt, 1921: 135, Figure 87; Stevens, 1925: 283, 
Figure 6. 

The leng th of the c a r a p a c e e x c e e d s i t s width; the s u r f a c e of the c a r a p a c e 
i s naked , wi th a few l a t e r a l t u f t s of h a i r s . The m e d i a n o u t g r o w t h of the 
f r o n t i s v e r y s h o r t , b r o a d , and t r i a n g u l a r . The l a t e r a l o u t g r o w t h s have the 
f o r m of ob tuse a n g l e s , f o r m e d by the a n t e r i o r e d g e s of the c a r a p a c e , and 
do not b e a r s u b m a r g i n a l s p i n e s . The o c u l a r s c a l e s a r e t r i a n g u l a r , 
wi th a blunt t ip and s t r o n g , blunt , s u b t e r m i n a l s p i n e s . The e y e s t a l k s a r e 
long and a l m o s t c y l i n d r i c a l . The l a t e r a l ou tg rowth of the b a s a l j o in t of 
the a n t e n n a l s t a l k h a s a s t r a i g h t , p u b e s c e n t e x t e r n a l edge, a convex i n t e r n a l 
edge and a s u p p l e m e n t a r y sp ine n e a r the a p i c a l one . The s c a p h o c e r i t e s 
a r e cu rved , s h o r t e r than the e y e s , r e a c h i n g the b a s e of t he c o r n e a s a t 
m o s t ; the e x t e r n a l edge of the s c a p h o c e r i t e s i s smoo th , the i n t e r n a l one 
p u b e s c e n t and den t i cu l a t ed . The m e r u s of t he r i gh t che l i ped i s t r i a n g u l a r 
in c r o s s s e c t i o n and h a s s m o o t h l a t e r a l s u r f a c e s ; the s u p e r i o r edge b r o a d e n s 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . 
Width of a n t e r i o r p a r t of c a r a p a c e . . 
Leng th of e y e s t a l k s 
Leng th of s c a p h o c e r i t e s 
L e n g t h of m e r u s of r i gh t che l iped . . 
Leng th of c a r p u s of r i gh t che l iped . . 
Width of c a r p u s of r igh t che l iped . . 
Leng th of che la of r i gh t che l iped . . . 
Width of che l a of r i g h t che l iped . . . 
Leng th of m e r u s of le f t che l iped . . . 
Leng th of c a r p u s of l e f t che l iped . . . 
Leng th of che l a of l e f t c h e l i p e d . . . , 
Width of che l a of l e f t che l iped . . . , 
Leng th of r i g h t f i r s t walk ing leg . . 

5. 0 m m 
5. 0 m m 
2. 5 m m 
3. 5 m m 
7. 0 m m 
6. 0 m m 
4. 0 m m 
9. 0 m m 
5. 0 m m 
4. 5 m m 
4. 0 m m 
6. 0 m m 
3. 0 m m 

26. 0 m m 
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d i s t a l l y and f o r m s a s m a l l a r e a c o v e r e d with s h o r t s p i n e s and a few h a i r s ; 
187 the a n t e r i o r edge b e a r s 15 o r 16 s p i n e s ; the i n f e r i o r s u r f a c e b e a r s two l a r g e 

t u b e r c u l i f o r m g r a n u l e s , the e x t e r n a l one a s a r u l e l a r g e r than the i n t e r n a l 
one; the s e m i c i r c u l a r d i s t a l edge is c o v e r e d with s p i n i f o r m g r a n u l e s and 
h a i r s . The s u p e r i o r s u r f a c e of the c a r p u s i s p r o t u b e r a n t and c o v e r e d with 
blunt s p i n i f o r m g r a n u l e s . Along the i n t e r n a l edge l a r g e r g r a n u l e s a r e found. 
A n o t h e r row of l a r g e r g r a n u l e s e x t e n d s ob l ique ly u p w a r d f r o m the i n n e r 
p r o x i m a l ang le . The l a t e r a l and the i n t e r i o r s u r f a c e s a r e m o r e o r l e s s 
smooth , a l m o s t naked . The width of the che l a i s the s a m e a s tha t of the 
c a r p u s ; the s u r f a c e of the p r o p o d u s i s p r o t u b e r a n t and c o v e r e d with f a i r l y 
dense , blunt g r a n u l e s ; a n u m b e r of l a r g e r , s o m e t i m e s s p i n i f o r m g r a n u l e s 
f o r m a b o r d e r on the p r o t u b e r a n t edge . L a r g e r g r a n u l e s a l s o f o r m on the 
m i d d l e of the p r o p o d u s a V - s h a p e d p a t t e r n , which i s , h o w e v e r , not a l w a y s 
c l e a r ; the t ip of t h i s p a t t e r n i s d i r e c t e d f o r w a r d and i t s i n n e r b r a n c h e x -
t e n d s onto the c a r p u s to f o r m the a b o v e - m e n t i o n e d obl ique row of g r a n u l e s ; 
the i n f e r i o r s u r f a c e of the p r o p o d u s i s p r o t u b e r a n t and s m o o t h and b e a r s 
s p a r s e t u f t s of h a i r s ; the dac ty l i a r e s h o r t , and have a g r a n u l a t e d s u p e r i o r 
s u r f a c e and s m a l l , c o r n e o u s t i p s . The l e f t che l iped r e a c h e s the m i d d l e of 
the p r o p o d u s of the r igh t che la , and in s m a l l e r s p e c i m e n s - the b a s e of 
the m o v a b l e d a c t y l u s . The m e r u s i s t r i a n g u l a r in c r o s s s e c t i o n and h a s a 
p u b e s c e n t i n f e r i o r s u r f a c e . The s lop ing e x t e r n a l s u r f a c e of the c a r p u s i s 
g r a n u l a t e d and i t s s u p e r i o r edge b e a r s s p i n e s ; the i n t e r n a l s u r f a c e i s f l a t 
and h a i r y , and b e a r s s c a t t e r e d g r a n u l e s . The p r o p o d u s d o e s not b e a r a 
m a r k e d m e d i a n c r e s t ; it h a s a p r o t u b e r a n t e x t e r n a l s u r f a c e , c o v e r e d wi th 
a d e n s e g ranu la t i on ; l a r g e r g r a n u l e s a r e c o n c e n t r a t e d a r o u n d the s u p e r i o r 
blunt c r e s t ; the e x t e r n a l s u r f a c e i s smoo th , c o v e r e d wi th t u f t s of h a i r s , and 
b e a r s a m a r k e d c r e s t t o w a r d the i n f e r i o r s u r f a c e . When the dac ty l i a r e 
c lo sed a s m a l l gap i s le f t open. The walk ing l e g s do not r e a c h the end of the 
r igh t che l iped . The c a r p a l and p r o p o d a l j o i n t s b e a r s p i n e s and h a i r s on t h e i r 
s u p e r i o r e d g e s . The dac ty l i a r e s h o r t and f a i r l y b r o a d , and b e a r po in ted 
c u r v e d c l a w s . The l ive s p e c i m e n s ( a c c o r d i n g to S t impson) have a b r o w n 
co lo ra t ion , with light s p o t s . The c h e l i p e d s have b r i g h t r e d s p i n e s ; t he 
dac ty l i a r e pa l e g r a y i s h g r een , with a r e d d i s h t in t ; the d i s t a l end of the 
m e r u s h a s a r e d s t r i p e , end ing in s p i n e s of the s a m e c o l o r . The walk ing 
l e g s a r e l i g h t e r in c o l o r than t h e c h e l i p e d s ; the p r o p o d i and dac ty l i a r e 
o f t en g r e e n i s h with i r r e g u l a r r e d d i s h b r o w n s p o t s . T h e s p e c i m e n s p r e -
s e r v e d in a l coho l have a r e d d i s h - b r o w n c o l o r a t i o n . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . . . 10. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 9 . 0 m m 
Leng th of e y e s t a l k s 5 . 0 m m 
Leng th of s c a p h o c e r i t e s 4. 0 m m 
Leng th of m e r u s of r i gh t che l iped . . . . 12. 0 m m 
Leng th of c a r p u s of r i gh t che l iped . . . . 1 1 . 0 m m 
Width of c a r p u s of r i gh t che l iped 8 . 0 m m 

188 Leng th of che la of r igh t che l iped 14. 0 m m 
Width of che l a of r igh t che l iped 8 . 0 m m 
Leng th of m e r u s of le f t cheliped" 9 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 8. 0 m m 
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L e n g t h of che l a of l e f t che l iped . 
Width of che l a of l e f t che l iped . 
Leng th of r i g h t f i r s t walk ing l eg 

9. 0 m m 
5. 0 m m 

42. 0 m m 

D i s t r i b u t i o n . B e r i n g Sea ( p a r a l l e l of Nunivak I s land) s o u t h w a r d 
a long the A l e u t i a n s and a long the s h o r e s of A l a s k a n o r t h w a r d to Monterey-
B a y ( C a l i f o r n i a ) (M. Rathbun) . 

E c o l o g y . At dep ths be tween 0 and 82 m, c h i e f l y on r o c k y b o t t o m s . 

t9 . P a g u r u s dub ius ( O r t m a n n ) ( P l a t e 3, F i g u r e 5) 
Eupagurus dubius Ortmann, 1892: 307, PI. 12, Figure 14; Doflein, 1902: 646; Balss, 1933: 55; 

Yokoya, 1933: 81. 

The length of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s width. The 
m e d i a n ou tg rowth of the f r o n t i s t r i a n g u l a r , pointed, but s o m e t i m e s m o r e 
o r l e s s blunt ; the l a t e r a l o u t g r o w t h s a r e rounded . The e y e s t a l k s a r e f a i r l y 
long and c y l i n d r i c a l ; the o c u l a r s c a l e s a r e rounded , wi th f a i r l y s t r o n g 
s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s do not r e a c h the end of t he eyes , 
but m a y be s o m e w h a t l o n g e r in s m a l l e r s p e c i m e n s . T h e c h e l i p e d s a r e v e r y 
unequa l . The m e r u s of the r i g h t che l iped h a s a few h a i r s on i t s l a t e r a l 
s u r f a c e s ; i t s a n t e r i o r edge i s den t i cu l a t ed ; i t s i n f e r i o r s u r f a c e i s m o r e 
p u b e s c e n t and b e a r s a p r o m i n e n t sp ine in the m i d d l e . The s u p e r i o r s u r f a c e 
of the c a r p u s i s c o v e r e d with s p i n i f o r m g r a n u l e s which g r a d u a l l y d i s a p p e a r 
on the l a t e r a l s u r f a c e s ; the s u p e r i o r s u r f a c e and the s e m i c i r c u l a r i n t e r i o r 
one have long s l e n d e r h a i r s ; the f l a t e x t e r n a l s u r f a c e i s a l m o s t naked ; on 
the e x t e r n a l half of thp i n f e r i o r s u r f a c e a naked p r o m i n e n c e i s found, whi le 
the i n t e r n a l half i s h a i r y and c o v e r e d with m i n u t e g r a n u l e s . The c h e l a i s 
v e r y s l i gh t l y b r o a d e r than the c a r p u s ; i t s s u p e r i o r s u r f a c e i s c o m p l e t e l y 
naked and even ly c o v e r e d with t r a n s l u c e n t g r a n u l e s ; l a r g e r g r a n u l e s b o r d e r 
the edge of the che la , the g r a n u l e s of the e x t e r n a l edge be ing s t r o n g e r t han 
t h o s e of the i n t e r n a l edge ; the e x t e r n a l edge of the m o v a b l e d a c t y l u s h a s two 
long i tud ina l r o w s of s u c h g r a n u l e s ; the t i p s of the dac ty l i a r e c o r n e o u s . The 
lef t che l iped e x t e n d s s l i gh t l y beyond the d i s t a l end of the c a r p u s of the r i g h t 
che l iped . The m e r u s is f l a t t e n e d ; i t i s h a i r y on i t s s u p e r i o r s i d e , and 
naked l a t e r a l l y ; t he i n f e r i o r s u r f a c e i s h a i r y and b e a r s a p r o m i n e n t , blunt, 
c e n t r a l sp ine i d e n t i c a l wi th the one on the m e r u s of the r i g h t che l iped . The 
c a r p u s i s n a r r o w and h a i r y and b e a r s two r o w s of s p i n e s a long the edge of 
the s u p e r i o r s u r f a c e ; the i n f e r i o r s u r f a c e i s h a i r y on i t s i n t e r n a l half and 
naked on the e x t e r n a l one. The che la i s n a r r o w , i t s s u p e r i o r s u r f a c e p u b -
e s c e n t and c o v e r e d with s p i n i f o r m g r a n u l e s ; t he i n f e r i o r s u r f a c e i s s m o o t h 

189 and naked . When the dac ty l i a r e c lo sed , a s m a l l b a s a l gap i s l e f t open. The 
walk ing l egs r e a c h the end of the r i gh t che l iped , o r ex tend s l i g h t l y beyond 
it . The l a t e r a l s u r f a c e s of the j o i n t s a r e naked, the s u p e r i o r and i n f e r i o r 
e d g e s p u b e s c e n t . The c a r p a l j o i n t s b e a r s p i n e s a long the s u p e r i o r edge . The 
dac ty l i a r e s l i gh t ly c u r v e d , and have s p i n u l o s e i n f e r i o r e d g e s . The c o l o r a -
t ion of the s p e c i m e n s p r e s e r v e d in a l coho l i s pa le p ink i sh ye l low. The 
c a r p a l and p r o p o d a l j o i n t s of the walk ing l e g s have r e d long i tud ina l s t r i p e s 
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on t h e i r e x t e r n a l s u r f a c e s ; the dac ty l i a r e r ed , with a n e longa t e whi te 
spo t in the m i d d l e ; the s u p e r i o r s u r f a c e of the p r o p o d u s of t he r i gh t c h e l a 
u s u a l l y h a s a p e c u l i a r r e d p a t t e r n of an i r r e g u l a r but m o r e o r l e s s cons t an t 
con tou r . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . . . 7 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 6 . 0 m m 
Leng th of e y e s t a l k s 4 . 0 m m 
Leng th of m e r u s of r i gh t che l iped . . . . 9. 0 m m 
Leng th of c a r p u s of r i gh t che l iped . . . . 8 . 5 m m 
Width of c a r p u s of r i gh t che l iped 6 . 0 m m 
Leng th of che la of r i g h t che l iped 1 2 . 0 m m 
Width of che l a of r i g h t che l iped 6 . 5 m m 
Leng th of m e r u s of l e f t che l iped 6 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 5 . 5 m m 
Width of c a r p u s of l e f t che l iped 2 . 0 m m 
Leng th of che l a of le f t che l iped 8 . 0 m m 
Width of che l a of l e f t che l iped 3 . 5 m m 
Leng th of r i gh t f i r s t walk ing l eg . . . . . . 3 1 . 0 m m 

D i s t r i b u t i o n . Sou thern J a p a n ; Sea of J a p a n , on the Soviet c o a s t 
n o r t h of Olga Bay. 

E c o l o g y . T h i s s p e c i e s d o e s not r e a c h a l a r g e s i z e ; it g e n e r a l l y l i ve s 
a t dep ths r a n g i n g f r o m 50 to 120 m; in r a r e c a s e s it m a y be found a t 
s h a l l o w e r dep ths . 

t l O . P a g u r u s s a m u e l i s (S t impson) ( P l a t e 3, F i g u r e 6). 
Eupagurus samuelis Stimpson, 1857: 482; 1858: 250; 1907: 224; Ortmann, 1892: 301; Doflein, 1902: 646; 

Alcock, 1905: 178; Balss, 1913: 61; Terao, 1913: 371. - Pagurus samuelis Holmes, 1900: 144; Rathbun, 1904: 
160, PI. 5, Figure 7; Hilton, 1916: 63; Schmitt, 1921: 139 text - Figure 90, PI. 16, Figures 2, 3. 

The length of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s width. The 
m e d i a n ou tg rowth of the f r o n t i s b road , t r i a n g u l a r and h idden by a tu f t of 
long h a i r s ; the l a t e r a l o u t g r o w t h s a r e rounded . The e y e s t a l k s a r e long and 
c y l i n d r i c a l . The o c u l a r s c a l e s a r e b road and t r i a n g u l a r , wi th a blunt 
t i p and a s t r o n g s u b t e r m i n a l sp ine . The s c a p h o c e r i t e s do not r e a c h the end 
of the e y e s and have h a i r s on t h e i r i n t e r n a l e d g e s . The a p e x of the l a t e r a l 
ou tg rowth of the b a s a l j o in t of the a n t e n n a l s t a l k ends in two s p i n e s . The 
m e r u s of the r i g h t che l iped h a s s m o o t h edges , and b e a r s h a i r s and s p i n i -

190 f o r m g r a n u l e s on the d i s t a l end of i t s s u p e r i o r s u r f a c e ; i t s i n f e r i o r s u r f a c e 
b e a r s a s t r ong , blunt m e d i a n sp ine . The s u p e r i o r s u r f a c e of the c a r p u s is 
c o v e r e d with h a i r s and s p i n i f o r m g r a n u l e s ; i t s l a t e r a l and i n f e r i o r s u r f a c e s 
b e a r b road , low g r a n u l e s , and a r e l e s s h a i r y . The p r o t u b e r a n t s u p e r i o r 
s u r f a c e of the c h e l a i s p r a c t i c a l l y naked - a few m i n u t e h a i r s can be s e e n 
only with a m a g n i f y i n g g l a s s ; the e n t i r e s u r f a c e is even ly c o v e r e d wi th 
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p e a r l - l i k e g r a n u l e s ; the e d g e s of the che la a r e b o r d e r e d with l a r g e r g r a n -
u l e s ; the i n f e r i o r s u r f a c e i s c o v e r e d with m i n u t e g r a n u l e s , c h i e f l y on i t s 
i n f e r i o r p a r t . The dac ty l i have c o r n e o u s t i p s . The m e r u s of t he l e f t che l iped 
a l s o b e a r s a blunt sp ine on i t s i n f e r i o r s u r f a c e . The c a r p u s i s s p i n u l o s e 
and h a i r y . The s u p e r i o r s u r f a c e of the p r o p o d u s i s s p i n u l o s e and a l m o s t 
naked; the i n f e r i o r s u r f a c e i s smooth , wi th a few h a i r s . The m o v a b l e d a c -
ty lus i s e n t i r e l y naked . The c a r p a l j o i n t s of the wa lk ing l egs a r e s p i n u l o s e 
on t h e i r s u p e r i o r e d g e s . The dac ty l i a r e s l i gh t l y c u r v e d and t w i s t e d ; t h e y 
a r e d a r k a t t h e i r p r o x i m a l and d i s t a l ends , and l ight in t h e i r m e d i a n p a r t . 
The spec i r f t ens p r e s e r v e d in a l coho l have a y e l l o w i s h c o l o r a t i o n . In l ive 
s p e c i m e n s the an t ennae a r e r e d d i s h b rown; the s u p e r i o r s u r f a c e of the d i s t a l 
jo in t of the s t a l k h a s n a r r o w go lden -ye l low s t r i p e s . The d i s t a l t h i r d of the 
p ropod i of the wa lk ing l egs is l ight b lue o r whi te ; the p r o x i m a l ends of t h e s e 
j o i n t s a r e blue, whi le on the r e s t of the s u r f a c e a r e blue o r g r e e n i s h - b r o w n 
s t r i p e s . The dac ty l i a r e blue, changing to whi te n e a r the t i p s , whi le a t the 
v e r y c l a w s they a r e r e d d i s h o r a n g e with t h r e e m o r e o r l e s s c l e a r b l u i s h o r 
g r e e n i s h - r e d - b r o w n s t r i p e s . The r igh t che la i s u s u a l l y d a r k b l u i s h g r e e n , 
and the t i p s of the dac ty l i a r e whi te ; the s p i n e s of the l e f t che la a r e o f t en 
o r a n g e . On the b a s i s of a s u r v e y of c o m p r e h e n s i v e m a t e r i a l W. L. Schmi t t 
(1921) n o t e s that , with i n c r e a s i n g age , the r i g h t che l iped of the m a l e b e -
c o m e s e longa ted and h a s a r e l a t i v e l y s m o o t h e r g r a n u l a t i o n ; the l a r g e g r a n -
u l e s on the e x t e r n a l edge of the c h e l a d i s a p p e a r . L a r g e m a l e s d i f f e r f r o m 
f e m a l e s to s u c h an ex ten t in t h e s e d e t a i l s tha t , if only t h e s e c h a r a c t e r s w e r e 
t a k e n into a c c o u n t and the o t h e r s ignored , one could c o n s i d e r t h e m a s b e -
longing to a n o t h e r s p e c i e s ; on the b a s i s of a c o m p l e t e s e r i e s h o w e v e r , the 
whole g r a d u a l t r a n s i t i o n can be fo l lowed. 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . . . 5 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 4 . 5 m m 
L e n g t h of e y e s t a l k s 3 . 0 m m 
Leng th of m e r u s of r igh t che l iped . . . . 4 . 5 m m 
Leng th of c a r p u s of r igh t che l iped . . . . 5 . 0 m m 
Width of c a r p u s of r i g h t che l iped 4. 0 m m 
Leng th of che l a of r igh t che l iped 7 . 0 m m 
Width of che l a of r i gh t che l iped 5 . 0 m m 
Leng th of m e r u s of l e f t che l iped 4 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 4. 5 m m 
Width of c a r p u s of l e f t che l iped 2 . 0 m m 
L e n g t h of che l a of l e f t che l iped 5 . 0 m m 
Width of che l a of l e f t che l iped 3 . 0 m m 
Leng th of r i gh t f i r s t walk ing leg 18. 0 m m 

191 T h i s s p e c i e s i s c l o s e l y r e l a t e d to P . dub ius ( O r t m . ), f r o m which it 
d i f f e r s by s h o r t e r s c a p h o c e r i t e s , a b l u n t e r m e d i a n f r o n t a l ou tgrowth , and 
a s h o r t e r p r o p o d u s of t he r igh t c h e l a . O t h e r d i f f e r e n c e s a r e the s m a l l e r 
g r a n u l a t i o n on the r i g h t che la , t he l ack of the r e d p a t t e r n on the p r o p o d u s 
of t h i s leg ( s o c h a r a c t e r i s t i c of P . dubius) , the c o m p l e t e l y naked m o v a b l e 
d a c t y l u s of the le f t che la , and the s h o r t e r dac ty l i of the wa lk ing l eg s . 

D i s t r i b u t i o n . J a p a n ; on the Soviet s h o r e s of the Sea of J a p a n it i s 
a t p r e s e n t known only f r o m Nakhodka Bay and Olga Bay; the K u r i l e I s l a n d s 
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( I t u r u p I s land) ; A v a c h i n s k a y a Gulf, K a m c h a t k a ( a c c o r d i n g to B a l s s ) ; on 
the A m e r i c a n s h o r e s , f r o m Sitka to San Diego, C a l i f o r n i a . 

t i l . P a g u r u s c o r n u t u s (Bened ic t ) ( P l a t e 5, F i g u r e 1) 
Eupagurus cornutus Benedict, 1892: 12. — Pagurus cornutus Rathbun, 1904: 158, PI. 5, Figure 3. 

The width of the a n t e r i o r p a r t of the c a r a p a c e s o m e w h a t e x c e e d s i t s 
length; in l a r g e s p e c i m e n s , howeve r , the width i s equa l to the length . The 
m e d i a n ou tg rowth of the f r o n t i s t r i a n g u l a r and pointed; the l a t e r a l o u t g r o w t h s 
a r e l e s s p r o m i n e n t and b e a r s m a l l s u b m a r g i n a l s p i n e s . The e y e s t a l k s a r e 
s tout and of m e d i u m length; t hey b r o a d e n s l i gh t l y a t the c o r n e a s . The 
o c u l a r s c a l e s a r e rounded , and b e a r s t r o n g s u b t e r m i n a l s p i n e s . The 
s c a p h o c e r i t e s extend beyond the e y e s by a l m o s t half t h e i r length, and t h e i r 
i n t e r n a l e d g e s a r e h a i r y . The l a t e r a l ou tg rowth of the b a s a l j o in t of the 
a n t e n n a l s t a l k b e a r s an a p i c a l sp ine and t h r e e o r f o u r m o r e s p i n e s on i t s 
i n t e r n a l edge . The c h e l i p e d s a r e s t r o n g . The m e r u s of the r i g h t c h e l i p e d 
h a s a t r i a n g u l a r c r o s s s e c t i o n and b e a r s s p i n e s on i t s s u p e r o d i s t a l edge; 
the blunt s u p e r i o r c r e s t i s c o v e r e d with t r a n s v e r s e w r i n k l e s f r o m which 
s p r i n g t u f t s of h a i r s ; t he i n f e r i o r s u r f a c e h a s s p i n u l o s e e d g e s . The s u -
p e r i o r s u r f a c e of the c a r p u s i s s p a r s e l y c o v e r e d with s p i n e s , in f r o n t of 
whose b a s e s t u f t s of long h a i r s a r e found; the m a r g i n a l s p i n e s , p a r t i c u l a r l y 
t h o s e of the i n t e r n a l edge, a r e s t r o n g e r . The che l a h a s a s t r a i g h t i n t e r n a l 
edge and an a r c u a t e d e x t e r n a l one. A s t r o n g d i agona l c r e s t e x t e n d s a n t e r i o r l y 
f r o m the i n t e r n a l s i de of the b a s e of the p r o p o d u s and f o r m s a t the b a s e of 
the m o v a b l e d a c t y l u s a ho rn l ike , poin ted p r o c e s s d i r e c t e d f o r w a r d ; a s e c o n d 
l e s s m a r k e d c r e s t r i s e s f r o m the e x t e r n a l s i de of the b a s e of the p r o p o d u s 
and m e e t s the f i r s t c r e s t on the e x t e r n a l s u r f a c e of the h o r n . Thus , a p r o -
m i n e n c e i s f o r m e d a t the b a s e of the p r o p o d u s by the two c o n v e r g i n g c r e s t s ; 
t h i s p r o m i n e n c e is t r i a n g u l a r and h a s a g r a n u l a t e d s u r f a c e . T h e r e m a i n d e r 
of the s u r f a c e of the p r o p o d u s is d e e p l y concave and g r a n u l a t e d . T h e e x -
t e r n a l edge of the m o v a b l e d a c t y l u s and tha t of the che l a a r e c o v e r e d with 
blunt s p i n e s , whi le the i n f e r i o r s ide i s d e n s e l y c o v e r e d with long s o f t h a i r s . 
The i n f e r i o r s u r f a c e of the che l a i s convex and s m o o t h , and b e a r s s c a t t e r e d 
t u f t s of h a i r s . The dac ty l i a r e f l a t and s l e n d e r ; t h e i r s u p e r i o r s u r f a c e s b e a r 
a m i n u t e g r a n u l a t i o n and t h e i r t i p s a r e c o r n e o u s . The le f t che l i ped r e a c h e s 
the m i d d l e of t he m o v a b l e d a c t y l u s of the r i gh t che la ; in l a r g e r s p e c i m e n s , 
howeve r , it e x t e n d s only to i t s b a s e . The m e r u s i s f l a t t e n e d and h a s w r i n k l e s 

192 s i m i l a r to t h o s e on the r i gh t leg. The c a r p u s b e a r s two r o w s of s p i n e s which 
c o n v e r g e d i s t a l ly ; it i s s l i g h t l y h a i r y and the d i s t a l , i n f e r o e x t e r n a l c o r n e r 
i s v e r y p r o m i n e n t . The che l a b e a r s a s t r o n g c r e s t , ex t end ing f r o m the b a s e 
of the p r o p o d u s to the i m m o v a b l e dac ty lu s ; it b e a r s s m a l l s p i n u l e s on i t s 
s u p e r i o r p a r t and i s c o v e r e d with h a i r s ; the i n t e r n a l s i de of t he p r o p o d u s i s 
v e r y n a r r o w , not b r o a d e r than the m o v a b l e dac ty lu s ; t he e x t e r n a l s i d e i s 
b road , wi th a deep ly concave , g r a n u l a t e d s u r f a c e , the i n f e r i o r p a r t of i t s 
e x t e r n a l edge be ing c o v e r e d wi th d e n s e h a i r s ; the i n f e r i o r s u r f a c e i s s m o o t h 
and b e a r s t u f t s of h a i r s . The s u p e r i o r s u r f a c e of t he m o v a b l e d a c t y l u s h a s 
a m i n u t e g ranu la t i on ; the m o v a b l e d a c t y l u s i s l o n g e r and h a s a s m o o t h s u -
p e r i o r s u r f a c e ; t he dac ty l i have c o r n e o u s t i p s . The walk ing l e g s a r e s t r o n g , 
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and on the r i g h t s ide s o m e w h a t e x c e e d the r i g h t che l i ped . The m e r a l j o i n t s 
a r e f l a t t ened ; t h o s e of the f i r s t p a i r a r e g r a n u l a t e d on t h e i r i n f e r i o r s i de . 
The c a r p a l j o i n t s of both p a i r s a r e s p i n u l o s e on the s u p e r i o r s i d e . The 
l e g s a r e s l i gh t l y p u b e s c e n t a s a r u l e . T h e dac ty l i a r e c u r v e d and s t r o n g l y 
tw i s t ed ; t hey have s l e n d e r , pointed, c o r n e o u s c l a w s . The s p e c i m e n s p r e -
s e r v e d in a l coho l have a r e d d i s h - y e l l o w c o l o r a t i o n . 

D i m e n s i o n s (of l a r g e s p e c i m e n s ) 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . . 17. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . 17. 0 m m 
Leng th of e y e s t a l k s 9. 0 m m 
L e n g t h of m e r u s of r i gh t che l iped . . . 24. 0 m m 
L e n g t h of c a r p u s of r i gh t che l iped . . . 24. 0 m m 
Width of c a r p u s of r i g h t c h e l i p e d . . . . 15. 0 m m 
L e n g t h of che l a of r i gh t c h e l i p e d . . . . 32. 0 m m 
Width of che l a of r i g h t che l iped . . . . 15. 0 m m 
Leng th of m e r u s of le f t che l iped . . . . 19. 0 m m 
Leng th of c a r p u s of l e f t che l iped . . . . 18. 0 m m 
Width of c a r p u s of le f t che l iped 6. 0 m m 
Leng th of che l a of l e f t che l iped 25. 0 m m 
Width of che l a of l e f t che l iped 12. 0 m m 
L e n g t h of r i g h t f i r s t wa lk ing l eg . . . . 94. 0 m m 

D i s t r i b u t i o n . The Aleu t i ans , w e s t w a r d to t h e C o m m a n d e r I s l a n d s 
i nc lu s ive ly . B e r i n g Sea, on the Soviet s h o r e s , f r o m the C o m m a n d e r I s l a n d s 
n o r t h w a r d to the p a r a l l e l of Cape N a v a r i n ; on A m e r i c a n s h o r e s f r o m 55° 
38 ' N. l a t i tude down to Queen C h a r l o t t e Sound ( B r i t i s h C o l u m b i a ) . 

E c o l o g y . D e e p - s e a s p e c i e s , known a t d e p t h s r a n g i n g f r o m 160 to 
830 m . 

112. P a g u r u s u n d o s u s (Bened ic t ) ( P l a t e 1, F i g u r e 5). 
Eupagurus undosus Benedict, 1892: 18. — Pagurus undosus Rathbun, 1904: 159, PI. 4, Figure 6 . — 

Eupagurus trigonochirus var. paulensis Balss, 1913: 64, Figures 38, 39. 

The length of the a n t e r i o r p a r t of the c a r a p a c e s l i g h t l y e x c e e d s i t s 
width. The t r i a n g u l a r m e d i a n ou tg rowth of t he f r o n t i s s l i g h t l y m o r e p r o -
m i n e n t than the l a t e r a l one; t h e s e o u t g r o w t h s a r e r ounded and b e a r s u b - j 
m a r g i n a l s p i n e s . The e y e s t a l k s a r e c y l i n d r i c a l and of m e d i u m length . The 

193 o c u l a r s c a l e s a r e t r i a n g u l a r , wi th r a i s e d e d g e s and s t r o n g s u b t e r m i n a l 
s p i n e s . The s c a p h o c e r i t e s r e a c h the end of the e y e s and have h a i r y i n -
t e r n a l e d g e s . T h e i n t e r n a l edge of the l a t e r a l o u t g r o w t h of the a n t e n n a l 
s t a l k b e a r s f r o m two to f o u r s p i n e s . The m e r u s of the r i g h t che l i ped h a s a 
t r i a n g u l a r c r o s s s e c t i o n and s m o o t h l a t e r a l s u r f a c e s ; the a n t e r i o r edge b e a r s 
s p i n e s ; on the d i s t a l end of the s u p e r i o r c r e s t a r e a few i s o l a t e d g r a n u l e s 
and w r i n k l e s which b e a r s e t a e ; the i n f e r i o r s u r f a c e i s p u b e s c e n t . T h e s u -
p e r i o r s u r f a c e of the c a r p u s b e a r s s m a l l s p i n u l e s , whi le on the i n t e r n a l 
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edge l a r g e s p i n u l e s a r e found; the s p i n e s of the e x t e r n a l edge a r e s m a l l e r 
but m o r e d e n s e than on the r e s t of the s u r f a c e ; t he l a t e r a l s u r f a c e s a r e 
c o v e r e d wi th s p i n i f o r m g r a n u l e s ; the i n f e r i o r s u r f a c e i s p r o t u b e r a n t , s m o o t h , 
and h a i r y . The i n t e r n a l edge of t he che l a i s a l m o s t s t r a i g h t , the e x t e r n a l 
edge s o m e w h a t a r c u a t e d ; ex tend ing f r o m the m i d d l e of the b a s e of t he p r o -
podus to the gap le f t be tween the dac ty l i i s a not v e r y p r o m i n e n t c r e s t , 
f a i r l y a b r u p t on i t s d i s t a l end, and d e s c e n d i n g t o w a r d the i n t e r n a l edge of 
the i m m o v a b l e dac ty lu s ; the t ip of the c r e s t s e e n in p r o f i l e f o r m s a f a i r l y 
s t r a i g h t l ine which i s not r a i s e d a t i t s end to f o r m a t u b e r c l e , ho rn , e t c . 
Owing to the f ac t tha t the i n t e r n a l edge of the p r o p o d u s i s c y l i n d r i c a l l y 
th ickened , an e longa ted d e p r e s s i o n with p a r a l l e l b o r d e r s i s f o r m e d be tween 
the edge and the c r e s t ; the p r o x i m a l end of t he d e p r e s s i o n e a s i l y r e a c h e s 
the b a s e of the p ropodus , whi le the d i s t a l end i s s e p a r a t e d f r o m the b a s e 
of the m o v a b l e d a c t y l u s by a r a i s e d s e c t o r . O u t w a r d f r o m the m e d i a n c r e s t , 
the s u r f a c e of the p r o p o d u s i s p r o t u b e r a n t . The e n t i r e s u r f a c e of the p r o -
podus i s d e n s e l y c o v e r e d with round g r a n u l e s ; l a r g e r g r a n u l e s a r e d i s p o s e d 
in the m i d d l e of the c r e s t and, in p a r t i c u l a r , a t i t s d i s t a l end . The e x t e r n a l 
e d g e s of the p r o p o d u s and of the m o v a b l e d a c t y l u s b e a r c o n i c a l s p i n e s . At 
the b a s e s of the g r a n u l e s a r e c r o w n s of v e r y s h o r t h a i r s , v i s i b l e on ly wi th 
a m a g n i f y i n g g l a s s . The i n f e r i o r s u r f a c e of the che l a i s a l m o s t s m o o t h and 
s l i gh t ly h a i r y . The dac ty l i have s l e n d e r c o r n e o u s t i p s . The l e f t che l i ped 
r e a c h e s the b a s e of the m o v a b l e d a c t y l u s of the r i gh t c h e l a . The c a r p u s 
b e a r s two r o w s of s p i n e s on i t s s u p e r i o r s u r f a c e ; the s p i n e s of the i n n e r 
row a r e m u c h l a r g e r than t h o s e of the o u t e r row; the i n t e r n a l s u r f a c e i s 
h a i r y , the e x t e r n a l one g r a n u l a t e d , the i n f e r i o r one h a i r y . The c h e l a h a s 
a b r o a d , t r i a n g u l a r obl ique e x t e r n a l s u r f a c e , convex in the m i d d l e and 
s l igh t ly concave on both s i d e s ; a s h a r p s p i n u l o s e c r e s t r i s e s f r o m the i n -
t e r n a l s ide of the b a s e of the p r o p o d u s and, in a s o m e w h a t d i a g o n a l d i r e c t i o n 
ex t ends to the i m m o v a b l e d a c t y l u s . The e x t e r n a l edge of the p r o p o d u s i s 
s h a r p and b e a r s blunt c o n i c a l s p i n e s . The e x t e r n a l obl ique s u r f a c e of the 
p r o p o d u s b e a r s a g r a n u l a t i o n l ike tha t of t he r i g h t che la ; the i n t e r n a l s u r f a c e 
a p p e a r s a s a n a r r o w g r a n u l a t e d s e c t o r ; the i n f e r i o r s u r f a c e b e a r s a few 
g r a n u l e s and t u f t s of h a i r s . T h e walk ing l e g s of the r i g h t s i de r e a c h the 
end of the r i gh t che l iped and in s m a l l s p e c i m e n s ex tend beyond i t . T h e m e r a l 
j o i n t s of the f i r s t p a i r a r e sp inu l a t ed on t h e i r i n f e r i o r s i d e . T h e c a r p a l 

194 j o i n t s of both p a i r s a r e s p i n u l o s e on t h e i r s u p e r i o r s i de . The dac ty l i a r e 
f a i r l y s tout , p e r f e c t l y s t r a i g h t and not t w i s t e d , s l i gh t l y h a i r y on t h e i r s u -
p e r i o r s ide , s p i n u l o s e on the i n f e r i o r one and b e a r i n g pointed , c u r v e d c l a w s . 
The c h e l i p e d s of the s p e c i m e n s p r e s e r v e d in a l coho l have a p i n k i s h - y e l l o w 
co lo ra t i on , with a b r o w n i s h - r e d s t r i p e a t t he d i s t a l ends of the m e r i . The 
s p i n e s on the c a r p u s of the c h e l i p e d s a r e r e d - t i p p e d . The d i s t a l p a r t s of the 
walk ing l e g s a r e b r o w n i s h r ed , the m e d i a n p a r t s l i g h t e r ; the t i p s of the 
dac ty l i a r e of a l i g h t e r c o l o r t han the p r o x i m a l p a r t s ; the c l a w s a r e t r a n s -
p a r e n t and l ight b rown . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . 
Width of a n t e r i o r p a r t of c a r a p a c e . 
Leng th of e y e s t a l k s 
Leng th of m e r u s of r i gh t che l iped • 
L e n g t h of c a r p u s of r i g h t che l iped • 

8. 5 m m 
8. 0 m m 
4. 5 m m 

10. 0 m m 
1 1 . 0 m m 
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Width of c a r p u s of r i gh t che l iped . 
Leng th of che l a of r i g h t che l iped . 
Width of che la of r i g h t che l iped . 
Leng th of m e r u s of l e f t c h e l i p e d . . 
Leng th of c a r p u s of l e f t che l iped . 
Width of c a r p u s of l e f t c h e l i p e d . . 
L e n g t h of che l a of l e f t che l iped . . 
Width of c h e l a of l e f t che l iped . . 
Leng th of r i gh t f i r s t wa lk ing leg. . 

8. 0 m m 
14. 5 m m 

8.0 m m 
8. 5 m m 
8. 5 m m 
3. 0 m m 

1 1 . 0 m m 
6. 0 m m 

36. 0 m m 
T h i s s p e c i e s d o e s not a t t a in a l a r g e s i z e . 
D i s t r i b u t i o n . Sea of J a p a n , f r o m the p a r a l l e l of F u r u h e l m I s l and 

n o r t h w a r d on ly a long the Soviet s h o r e s (not found in J a p a n sou th of L a 
P e r o u s e S t ra i t ) ; Sea of Okhotsk ; e a s t e r n s h o r e s of K a m c h a t k a ; B e r i n g Sea 
(on the Soviet s h o r e s up to Cape Chapl in) ; the A l e u t i a n s down to the P r i b i l o f 
I s l a n d s i nc lu s ive . 

E c o l o g y . T h i s s p e c i e s i s found at dep ths r a n g i n g f r o m 15 to 100 m, 
ch i e f l y on r o c k y b o t t o m s . It s o m e t i m e s i nhab i t s s p o n g e s . 

13. P a g u r u s t a n n e r i (Bened ic t ) ( P l a t e 5, F i g u r e 5). 
Eupagurus tanneri Benedict, 1892: 10. - Pagurus tanneri Holmes, 1900: 140; Rathbun, 1904: 158, PI. 4, 

Figure 7; Schmitt, 1921: 133, Figure 86. 

The width of the a n t e r i o r p a r t of the c a r a p a c e i s a l m o s t the s a m e a s 
i t s length . The m e d i a n o u t g r o w t h of the f r o n t h a s a b r o a d t r i a n g u l a r f o r m ; 
the l a t e r a l o u t g r o w t h s a r e d i s t inc t , and b e a r po in ted s u b m a r g i n a l s p i n e s . 
The o c u l a r s c a l e s a r e oval, wi th r a i s e d e d g e s and v e r y s t r o n g s u b -
t e r m i n a l s p i n e s . The e y e s t a l k s a r e s tou t and r e l a t i v e l y s h o r t , widen ing at 
the l eve l of the c o r n e a ; the s t a l k and the c o r n e a a r e s l i g h t l y f l a t t e n e d 
d o r s o v e n t r a l l y . The e x t e r n a l ou tg rowth of the b a s a l j o in t of the a n t e n n a l 
s t a l k i s po in ted and h a s a d e n t i c u l a t e d i n t e r n a l edge . The s c a p h o c e r i t e s a r e 
c u r v e d , and a r e the s a m e length a s the e y e s o r s o m e w h a t l onge r , and have 
p u b e s c e n t i n t e r n a l e d g e s . The m e r u s of the r i gh t che l i ped i s smoo th , and 

195 i t s a n t e r i o r edge i s s p i n u l o s e ; the i n f e r i o r s u r f a c e i s c o v e r e d wi th g r o u p s 
of l a r g e g r a n u l e s a long i t s i n t e r n a l and e x t e r n a l e d g e s . The p r o t u b e r a n t 
s u r f a c e of the c a r p u s i s sp inu lose , s t r o n g s p i n e s b o r d e r i n g the e x t e r n a l 
and i n t e r n a l e d g e s . The c h e l a e a r e a s b r o a d a s the c a r p u s ; in the m i d d l e 
of the p r o p o d u s i s a t r i a n g u l a r p r o m i n e n c e , the t i p of which i s d i r e c t e d 
t o w a r d the gap l e f t open be tween the dac ty l i ; a s l igh t c r e s t r i s e s f r o m the 
t i p and e x t e n d s a long the s u r f a c e of t he i m m o v a b l e d a c t y l u s n e a r i t s i n t e r n a l 
edge; t h e s u r f a c e of the che l a i s concave on both s i d e s of the p r o m i n e n c e . 
The e n t i r e s u r f a c e of the p r o p o d u s and of the dac ty l i i s c o v e r e d wi th g r a n -
u l e s , whi le s t r o n g e r g r a n u l e s a r e d i s p o s e d a long the c r e s t s of the t r i a n g u l a r 
p r o m i n e n c e ; in addi t ion , t h e r e i s a row of f ive o r s i x l a r g e r s p i n u l e s on the 
s u r f a c e of the t r i a n g l e i t s e l f , n e a r i t s e x t e r n a l c r e s t . The e x t e r n a l edge of 
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the che la b e a r s f a i r l y s t r o n g s p i n e s ; the i n f e r i o r s u r f a c e of the p r o p o d u s is 
s m o o t h and b e a r s t u f t s of h a i r s . The dac ty l i have s m a l l c o r n e o u s t i p s . The 
l e f t che l iped e x t e n d s s l i gh t ly beyond the b a s e of the m o v a b l e d a c t y l u s of the 
r i g h t che l a . The m e r u s i s f l a t t e n e d and s p i n u l a t e d on i t s a n t e r i o r edge and 
on the e d g e s of the i n f e r i o r s u r f a c e . T h e c a r p u s b e a r s two r o w s of s p i n e s 
on i t s s u p e r i o r edge; n e a r the d i s t a l end, the o u t e r row d i agona l l y c r o s s e s 
the s u r f a c e and m e e t s the i n n e r row at the i n n e r d i s t a l a n g l e . The p r o -
podus h a s a p r o m i n e n t c r e s t which b e a r s 13 o r 14 s p i n u l e s ; t he e x t e r n a l 
s u r f a c e of t he p r o p o d u s i s deep ly concave and d e n s e l y c o v e r e d wi th g r a n u l e s ; 
the convex e x t e r n a l edge b e a r s s p i n e s which d e c r e a s e in s i z e a t the t r a n s i -
t ion t o w a r d the i m m o v a b l e dac ty lu s ; the i n t e r n a l s i de of the p r o p o d u s h a s 
the f o r m of a s m o o t h deep t r e n c h ; the d a c t y l i m e e t c l o s e l y . T h e le f t c h e l a 
g r e a t l y r e s e m b l e s tha t of P . c o r n u t u s in f o r m and s c u l p t u r e . The walk ing 
l egs of the r i gh t s i de e x c e e d the r i gh t che l iped . T h e l a t e r a l s u r f a c e s of the 
two j o i n t s a r e s m o o t h . T h e c a r p a l j o i n t s of the f i r s t p a i r of wa lk ing l e g s 
b e a r poin ted s p i n e s on t h e i r s u p e r i o r e d g e s . The p r o p o d a l j o i n t s of the f i r s t 
p a i r and the c a r p a l j o i n t s of the s econd b e a r blunt s p i n e s o r - m o r e c o r -
r e c t l y - s p i n i f o r m g r a n u l e s , on t h e i r s u p e r i o r e d g e s . The dac ty l i a r e long, 
f l a t t ened , s l i gh t ly c u r v e d , and not tw i s t ed ; the s p i n e s on t h e i r i n f e r i o r e d g e s 
g r a d u a l l y i n c r e a s e in s i z e t o w a r d the r e l a t i v e l y s h o r t c o r n e o u s c l a w s . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . . . 8 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 8 . 0 m m 
Leng th of e y e s t a l k s 5 . 0 m m 
Leng th of s c a p h o c e r i t e s 5 . 0 m m 
Leng th of m e r u s of r i g h t che l iped 10. 0 m m 
Leng th of c a r p u s of r igh t che l iped . . . . 9 . 0 m m 
Width of c a r p u s of r igh t che l iped 7 . 0 m m 
L e n g t h of che la of r i g h t che l iped 1 3 . 5 m m 
Width of che l a of r i gh t che l iped 7. 5 m m 
Leng th of m e r u s of l e f t che l i ped 8 . 9 m m 
L e n g t h of c a r p u s of l e f t che l iped 7 . 5 m m 
Leng th of che l a of l e f t che l i ped 11. 0 m m 
Width of che l a of l e f t che l iped 5 . 5 m m 
Leng th of r i gh t f i r s t wa lk ing l eg 34. 0 m m 

196 D i s t r i b u t i o n . B e r i n g Sea (in the v i c in i t y of the P r i b i l o f I s l a n d s ) a t 
dep ths of 87 to 140 m . F r o m U n a l a s k a s o u t h w a r d to San S imeon Bay, 
C a l i f o r n i a . 

E c o l o g y . T h i s s p e c i e s i s a d e e p - s e a f o r m , found at d e p t h s r a n g i n g 
f r o m 90 to 1, 000 m; on the C a l i f o r n i a n c o a s t it i s found e x c l u s i v e l y f r o m 
380 m downward . 

t l 4 . P a g u r u s a n o m a l u s ( B a l s s ) ( P l a t e 4, F i g u r e 5). 
Eupagurus anomalus Balss, 1913: 53, Figure 32; Yokoya, 1933: 80. 
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The width of the a n t e r i o r p a r t of the c a r a p a c e i s the s a m e a s the length . 
The whole s u r f a c e of the c a r a p a c e i s h a r d , not j u s t t he a n t e r i o r p a r t a s in 
m o s t P a g u r i d a e . The c a r a p a c e i s c o v e r e d wi th g r a n u l e s which b e a r 
c r o w n s of m i n u t e h a i r s , d i r e c t e d f o r w a r d . On the a n t e r i o r p a r t of the c a r a -
pace , n e a r the f r o n t a l edge, a n u m b e r of f a i r l y s t r o n g s p i n e s a r e found, 
c u r v e d in an a n t e r i o r d i r e c t i o n . The m e d i a n ou tg rowth of the f r o n s is long, 
t r i a n g u l a r and d i r e c t e d ob l ique ly u p w a r d a t an ang le of about 45° ; the l a t e r a l 
o u t g r o w t h s a l s o have the f o r m of u p w a r d - d i r e c t e d s p i n e s ; t h e r e a r e two 
s u c h o u t g r o w t h s on e a c h s i de . On the i n t e r n a l s i d e of the two m e d i a l l a t e r a l 
ou tg rowths , d i s t i n c t s u b m a r g i n a l s p i n e s a r e found. T h e e y e s t a l k s a r e s tou t 
and s h o r t , and have a s l igh t m e d i a n c o n s t r i c t i o n . T h e o c u l a r s c a l e s 
a r e s m a l l , pointed, and v e r y h a r d . The s c a p h o c e r i t e s ex tend s l i gh t l y b e -
yond the end of t he e y e s . The e x t e r n a l o u t g r o w t h of the b a s a l jo in t of the 
a n t e n n a l s t a l k b e a r s s t r o n g , pointed , a p i c a l s p i n e s . The c h e l i p e d s a r e r e -
l a t ive ly s h o r t , weak and subequa l , the r i g h t one be ing s l i g h t l y l o n g e r than 
the le f t . The m e r u s of the r i g h t che l iped h a s a t r i a n g u l a r c r o s s s ec t ion , ; 
the c r e s t s be ing rounded ; t he s u r f a c e i s c o v e r e d wi th t r a n s v e r s e w r i n k l e s j 
and c r o w n s of h a i r on the s u p e r i o r s ide ; the a n t e r i o r edge b e a r s a s i ng l e 
long s p i n e . The s u p e r i o r s u r f a c e of t he c a r p u s i s f l a t and s m o o t h , wi th 
longi tud ina l r o w s of m a r g i n a l s p i n e s ; the l a t e r a l s u r f a c e s show w r i n k l e s 
and h a i r s . The che l a i s e longa t ed and the d a c t y l i a r e f a i r l y long; a row of 
m i n u t e s p i n e s e x t e n d s a long the i n t e r n a l edge of the p r o p o d u s , and an i r -
r e g u l a r row of l a r g e r s p i n e s i s d i s p o s e d on the m i d d l e of the p r o p o d u s ; the 
dac ty l i a r e s l i gh t l y s h o r t e r than the p r o p o d u s ; t h e i r p r e h e n s i l e e d g e s b e a r 
two o r t h r e e t u b e r c l e s , and t h e i r t i p s a r e c o r n e o u s . The l e f t c h e l i p e d r e -
s e m b l e s the r i gh t one in s t r u c t u r e , but i s m o r e s l e n d e r ; the c h e l a i s 
m u c h n a r r o w e r ; t he dac ty l i a r e l o n g e r than the p r o p o d u s , and m a r k e d l y 
c u r v e d downward . The walk ing l egs a r e m u c h l o n g e r than the c h e l i p e d s . The 
r i g h t f i r s t wa lk ing leg e x c e e d s the che l iped by half the l eng th of i t s p r o p o d u s . 
Al l the j o i n t s a r e f l a t t ened , and c o v e r e d - p a r t i c u l a r l y on t h e i r e x t e r n a l s u r -
f a c e s - w i t h b r o a d t r a n s v e r s e w r i n k l e s which b e a r h a i r s ; t h e s e w r i n k l e s 
i m p a r t to the l e g s a s q u a m o s e a p p e a r a n c e . The s u p e r i o r e d g e s of the c a r p a l 
j o i n t s t e r m i n a t e a t t h e i r d i s t a l e n d s in a b r o a d t r i a n g u l a r den t i c l e , which 
i s a l m o s t s t r a i g h t and s l i g h t l y t w i s t e d . The a b d o m e n i s s h o r t . A p e c u l i a r i t y 
of t h i s s p e c i e s i s that it c h o o s e s a s a s h e l t e r only s h e l l s of a s i z e s u f f i c i e n t 

197 to c o v e r i t s s o f t abdomen , whi le the o t h e r p a r t s of the body r e m a i n u n p r o -
t e c t e d . The s p e c i m e n s p r e s e r v e d in a l coho l a r e yel low, with r e d d i s h s t r i p e s 
n e a r the w r i n k l e s . The a p p e n d a g e s a r e s l i gh t l y i r i d e s c e n t . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . . . 1 1 . 0 m m ] 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 11. 0 m m 1 
Leng th of e y e s t a l k s 4. 0 m m 
Leng th of m e r u s of r i gh t che l iped 12. 0 m m 
Leng th of c a r p u s of r i gh t che l iped . . . . 8. 0 m m 
Width of c a r p u s of r i gh t che l iped 3 . 0 m m 
Leng th of che l a of r igh t che l iped 14. 0 m m 
Width of che la of r i gh t che l iped 5. 5 m m 
Leng th of dac ty l i of r i gh t che la 7 . 0 m m 
Leng th of r i gh t f i r s t wa lk ing leg 53. 0 m m 
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D i s t r i b u t i o n . Sou the rn J a p a n , n o r t h w a r d a s f a r a s T s u g a r u S t r a i t ; 
Sea of J a p a n , on the Soviet c o a s t s , f r o m F u r u h e l m I s l and n o r t h w a r d to 
De K a s t r i Gulf. 

E c o l o g y . T h i s s p e c i e s i s found a t dep ths f r o m 15 to 270 m, c h i e f l y 
on r o c k y b o t t o m s . On the c o a s t s of the M a r i t i m e T e r r i t o r y i t i s g e n e r a l l y 
e n c o u n t e r e d at dep ths be tween 20 and 60 m, in s o u t h e r n J a p a n - b e t w e e n 100 
and 270 m . 

115. P a g u r u s s p l e n d e s c e n s Owen ( P l a t e 4, F i g u r e 2) 
Pagurus splendescens Owen, 1839: 81, PI. 25, Figures 1, la; Brandt, 1851: 111; Richters, 1883: 406; 

Holmes, 190ft 234; Rathbun, 1904: 161; 1919: 8; Stevens, 1925: 295, Figures 15, 16. - Eupagurus 
splendescens Murdoch, 1885: 138; Caiman, 1898: 260; Alcock, 1905: 178; Balss, 1913: 62, text-Figure 
36, 37, PI. 2, Figure 2. 

The width of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s length . The 
whole c a r a p a c e i s h a r d a s in the p r e c e d i n g s p e c i e s . The e n t i r e s u r f a c e of 
the c a r a p a c e i s c o v e r e d wi th t u b e r c l e s b o r d e r e d by s h o r t h a i r s . The m e d i a n 
ou tg rowth of the f r o n s i s b r o a d and t r i a n g u l a r and d i r e c t e d h o r i z o n t a l l y f o r -
ward , not u p w a r d a s in P . a n o m a l u s ; the t i p of the ou tg rowth b e a r s t h r e e 
o r f o u r blunt d e n t i c l e s . T h e l a t e r a l o u t g r o w t h s of t he f r o n t have the f o r m 
of s h o r t s p i n e s . Beyond the l a t e r a l ou tg rowths , t he edge of the c a r a p a c e 
b e a r s b i f id t u b e r c l e s , v e r y m a r k e d in l a r g e s p e c i m e n s . P r o j e c t i n g f r o m the 
c e r v i c a l g r o o v e the e y e s t a l k s a r e s h o r t and s tout , wi th a m a r k e d m e d i a n c o n -
s t r i c t i o n . The o c u l a r s c a l e s a r e r o u n d e d , wi th a r ounded t i p and s t r o n g s u b -
t e r m i n a l s p i n e s . The s c a p h o c e r i t e s ex tend c o n s i d e r a b l y beyond the end of 
the eyes ; t h e y have a t r i a n g u l a r c r o s s s e c t i o n and a smoo th , s h i n y i n t e r n a l 
s u r f a c e , and b e a r blunt s p i n e s on t h e i r e x t e r n a l s u r f a c e . The e x t e r n a l o u t -
g rowth of the b a s a l jo in t of the an t enna l s t a l k h a s a b i f id t ip . The c h e l i p e d s 
a r e f a i r l y s t rong , the r i g h t leg be ing m u c h l o n g e r than the l e f t one . The 
l a t e r a l s u r f a c e s of the m e r u s of the r i gh t che l iped a r e c o v e r e d with t r a n s -
v e r s e r o w s of t u b e r c l e s which b e a r h a i r s ; the s u p e r o d i s t a l edge b e a r s two 

198 o r t h r e e s p i n e s , not a s ing le sp ine a s in P . a n o m a l u s . The s u p e r i o r 
s u r f a c e of t he c a r p u s i s f la t , the l a t e r a l e d g e s b e a r i n g r o w s of s p i n e s ; 
t h e r e i s an add i t i ona l i r r e g u l a r m e d i a n row of s p i n e s ; the s p i n e s a r e t r a n s -
f o r m e d into compound t u b e r c l e s in the l a r g e r s p e c i m e n s . The c h e l a i s e l o n -
gated, and s o m e w h a t b r o a d e r than the c a r p u s ; the e d g e s a r e b o r d e r e d by 
r o w s of s p i n u l e s which c l e a r l y d iv ide the s u p e r i o r f r o m the i n f e r i o r s u r f a c e . 
The s u p e r i o r s u r f a c e of the p r o p o d u s i s c o v e r e d with m u l t i f i d h a i r y t u b e r c l e s ; 
s t r o n g e r t u b e r c l e s f o r m two m e d i a n r o w s which c o n v e r g e t o w a r d the b a s e 
of the i m m o v a b l e d a c t y l u s . The t i p s of the dac ty l i c r o s s when the che l a i s 
c losed ; the p r e h e n s i l e e d g e s b e a r t h r e e o r f o u r whi te t u b e r c l e s wi th t u f t s of 
h a i r s above t h e m ; the t i p s a r e c o r n e o u s . The l e f t che l iped r e a c h e s the b a s e 
of the m o v a b l e d a c t y l u s of the r i gh t che la ; it i s s i m i l a r to the r i g h t che l iped 
in s t r u c t u r e , but the dac ty l i a r e l onge r , t h i n n e r , and c u r v e d u p w a r d . In the 
l a r g e s p e c i m e n s the i n f e r i o r s u r f a c e s of a l l the j o i n t s of the c h e l i p e d s a r e 
c o v e r e d with f a i r l y d e n s e h a i r s . The walk ing l e g s a r e long, the r i g h t f i r s t 
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leg e x c e e d i n g the r i g h t che l iped by a l m o s t the e n t i r e l eng th of i t s d a c t y l u s . 
The i n t e r n a l s u r f a c e of a l l the j o i n t s i s p e r f e c t l y smoo th , whi le the e x t e r n a l 
one i s c o v e r e d with r o w s of t u b e r c l e s l ike t h o s e of the m e r u s of the c h e l i -
peds . The d i s t a l ends of the m e r a l j o i n t s b e a r on t h e i r s u p e r i o r s i d e a row 
of m i n u t e sp inu le s , the m e d i a n sp inu le be ing the longes t ; the i n f e r i o r edge 
b e a r s f a i r l y th ick s i m p l e s p i n e s . The i n f e r i o r e d g e s of the c a r p a l j o i n t s a r e 
smoo th , the s u p e r i o r ones s p i n u l o s e . The dac ty l i a r e long, s l i gh t l y cu rved , 
and t w i s t e d . The a b d o m e n i s s h o r t a s in P . a n o m a l u s , and l ike t h i s s p e c i e s , 
P . s p l e n d e s c e n s p r o t e c t s only i t s a b d o m e n with the s h e l l . The c o l o r a t i o n 
v a r i e s ( a c c o r d i n g to S tevens ) f r o m light b r o w n to l ight m a u v e , and h a s a 
m e t a l l i c i r i d e s c e n c e of pink, g r e e n , pa l e v io le t and golden t i n t s ; the t u b e r -
c l e s a r ? d a r k . The i n f e r i o r s ide of the c h e l i p e d s and the wa lk ing l e g s v a r i e s 
f r o m pa le p inkish ye l low to pa l e m a u v e ; the dac ty l i a r e d a r k o l ive g r e e n 
with whi te t i p s . T h e i n t e r n a l s u r f a c e of the a n t e n n u l e s h a s a b r o n z e o r 
golden s h e e n . 

T h i s s p e c i e s i s c l o s e l y r e l a t e d to P . a n o m a l u s ( B a l s s ) but d i f f e r s in 
the f o r m and o r i e n t a t i o n of the m e d i a n ou tg rowth of the f r o n s , the a r m a t u r e 
of the f r o n t a l edge of t he c a r a p a c e , the b i f id e x t e r n a l ou tg rowth of the b a s a l 
jo in t of the an t enna l s t a l k , the d i f f e r e n t s t r u c t u r e of the c a r a p a c e , the 
a b s e n c e of the sp ine on the p r o m i n e n c e of the c a r a p a c e beyond the c e r v i c a l 
g r o o v e , l o n g e r c h e l i p e d s , e t c . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 15. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 17. 0 m m 
Leng th of e y e s t a l k s 7 . 0 m m 
Leng th of m e r u s of r i gh t che l iped 21. 0 m m 
Leng th of c a r p u s of r i g h t che l iped 1 6 . 0 m m 
Width of c a r p u s of r i g h t che l i ped 1 0 . 0 m m 
L e n g t h of c h e l a of r i g h t che l iped 28. 0 m m 

199 Width of che l a of r i g h t che l i ped 13. 0 m m 
Leng th of dac ty l i of r i g h t che l i ped 13. 0 m m 
L e n g t h of r i g h t f i r s t walk ing l eg 84. 0 m m 

D i s t r i b u t i o n . Sea of Okhotsk ; e a s t e r n s h o r e s of K a m c h a t k a ; B e r i n g 
Sea , on the A m e r i c a n c o a s t s s o u t h w a r d a s f a r a s Wash ing ton ; C h u c k c h e e 
Sea , n o r t h w a r d to Po in t B a r r o w , w e s t w a r d to the mou th of the Ko lyma 
R i v e r . 

E c o l o g y . Found at d e p t h s r a n g i n g be tween 1 and 411 m ; on v a r i o u s 
b o t t o m s , but a p p a r e n t l y ch i e f l y on s o f t , muddy and s a n d y - m u d d y b o t t o m s . 

t l 6 . P a g u r u s o c h o t e n s i s B r a n d t ( P l a t e 2, F i g u r e 2) 
Pagurus bernhardus var. spinimana seu subsp. ochotensis Brandy, 1851; 108. — Pagurus bernhardus 

granulato-denticulata Brandt, ibid.: 107; Richters, 1883: 405 . — Eupagurus alaskensis Benedict 1892:2.— 
Pagurus alaskensis Holmes, 1900: 135; Benedict, 1901: 456, text-Figure; Rathbun, 1904: 157; Stevens, 
,1925: 277, Figure 1. - Eupagurus ochotensis Stimspon, 1907: 218; Balss, 1913: 60; Yokoya, 1933: 82. -
Eupagurus ortmanni Balss, 1911: 7. — Eupagurus spinimanus Terao, 1913: 372. 

188 



The width of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s length; i t s 
s u r f a c e i s a l m o s t naked , wi th the e x c e p t i o n of two t u f t s of h a i r s behind 
the l a t e r a l o u t g r o w t h s of the f r o n t . The m e d i a n ou tg rowth of the f r o n t i s 
s h o r t and t r i a n g u l a r , b e a r i n g s t r o n g s u b m a r g i n a l s p i n e s . The e y e s t a l k s 
a r e s h o r t and s tout , and have a m e d i a n c o n s t r i c t i o n . The o c u l a r s c a l e s 
a r e s h o r t and rounded , wi th a concave s u p e r i o r s u r f a c e and s t r o n g s u b t e r -
m i n a l s p i n e s - o w i n g to which the s c a l e s a p p e a r po in ted . The s c a p h o c e r i t e s 
a r e s t rong , with a t r i a n g u l a r c r o s s s ec t ion , and e x c e e d the e y e s by a t h i r d 
of t h e i r length; the s u p e r o i n t e r n a l ang le b e a r s 12 to 16 blunt s p i n e s , which 
a r e not a l w a y s v e r y v i s i b l e ; n e a r the b a s e of the s c a p h o c e r i t e t h e s e s p i n e s 
u s u a l l y a p p e a r a s s m o o t h t u b e r c l e s ; in addi t ion , t h i s edge i s h a i r y , whi le 
the f la t s i d e s a r e c o m p l e t e l y s m o o t h ; the i n t e r n a l s i de i s v e r y i r i d e s c e n t . 
The e x t e r n a l ou tg rowth of the b a s a l jo in t of the a n t e n n a l s t a l k h a s a d e n t i c u -
la ted i n t e r n a l edge, the i n t e r n a l o u t g r o w t h be ing c o v e r e d by a b lunt sp ine . 
The c h e l i p e d s a r e s t r o n g and a p p e a r c o m p l e t e l y naked to the una ided eye . 
The m e r u s of the r i g h t che l iped h a s a t r i a n g u l a r c r o s s s e c t i o n and s m o o t h 
l a t e r a l s u r f a c e s ; in i t s d i s t a l half the r o u n d e d d o r s a l c r e s t b e a r s g r o u p s 
of sp ine s , which a r e d i s p o s e d in s h o r t , t r a n s v e r s e r o w s ; a long the a n t e r i o r 
edge a naked concave s p a c e i s found; the a n t e r i o r edge b e a r s s p i n e s which 
a r e d i r e c t e d f o r w a r d ; the i n f e r i o r s u r f a c e i s g r a n u l a t e d and s p i n u l o s e a long 
i t s e x t e r n a l edge . The s u p e r i o r s u r f a c e of the c a r p u s i s c o v e r e d wi th s p i n i -
f o r m g r a n u l e s o r s h o r t con i ca l s p i n e s , which h a v e h a i r s in f r o n t of t h e i r 
b a s e s ; t h e s e h a i r s a r e v i s i b l e only wi th a m a g n i f y i n g g l a s s ; t he s u r f a c e b e -
t w e e n t h e s e h a i r s i s c o v e r e d with m i n u t e s p i n e s ; the l a r g e s t s p i n e s a r e 

200 found on the i n t e r n a l edge; t he l a t e r a l s u r f a c e s a r e c o v e r e d with s p i n i f o r m 
g r a n u l e s , and t h e i r i n f e r i o r s u r f a c e b e a r s a m i n u t e g r a n u l a t i o n . T h e c h e l a e 
have an i r r e g u l a r t r i a n g u l a r f o r m ; the s u p e r i o r s u r f a c e i s c o v e r e d wi th 
g r a n u l e s o r con i ca l s p i n e s s i m i l a r to t h o s e on the c a r p u s ; the s p i n e s of the 
e x t e r n a l edge a r e the l a r g e s t ; the i n t e r n a l edge i s c y l i n d r i c a l l y t h i ckened ; 
the l a t e r a l s u r f a c e s a r e g r a n u l a t e d , the g r a n u l a t i o n g r a d u a l l y d i s a p p e a r i n g 
t o w a r d the i n f e r i o r s u r f a c e ; thus , t he p r o x i m a l p a r t of t h i s i s c o m p l e t e l y 
smoo th ; the p r e h e n s i l e e d g e s of the c h e l a e b e a r whi te t u b e r c l e s and c a l c i -
f i ed t i p s . The l e f t che l iped r e a c h e s the m i d d l e of the m o v a b l e d a c t y l u s of 
the r igh t che l a . The m e r u s and the c a r p u s a r e s i m i l a r in s t r u c t u r e to the 
r i gh t leg. The che la h a s a s l i g h t l y p r o t u b e r a n t s u p e r i o r s u r f a c e wi th an 
a r m a t u r e l ike tha t of the r i g h t che la ; t he e d g e s a r e r a i s e d , p a r t i c u l a r l y t h e 
i n t e r n a l one; the i n f e r i o r s u r f a c e b e a r s s c a t t e r e d t u f t s of d a r k h a i r s ; t he 
dac ty l i have c o r n e o u s t ips , which l eave an open s l i t when c l o s e d . The 
walk ing l egs a r e s t r o n g , and e x c e e d the c h e l i p e d s on the r i g h t s i d e . The 
c a r p a l j o i n t s of both p a i r s have s p i n i f o r m g r a n u l e s on the s u p e r i o r edge , 
whi le t he s i d e s a r e c o m p l e t e l y s m o o t h ; the p r o p o d a l j o i n t s of both p a i r s 
have s p i n i f o r m g r a n u l e s on the s u p e r i o r edge a s we l l a s on the e x t e r n a l 
s u r f a c e . The dac ty l i a r e s t r o n g , c o n s i d e r a b l y l o n g e r t han the p ropod i , 
c u r v e d and t w i s t e d ; t hey have a g r o o v e a long the i n t e r n a l s u r f a c e and a r e 
p r o t u b e r a n t on the e x t e r n a l one; the s u p e r i o r s i de i s p r o v i d e d with t h r e e 
longi tud ina l r o w s of blunt s p i n e s o r s p i n i f o r m g r a n u l e s ; the c o r n e o u s t i p 
i s r e l a t i v e l y s h o r t . In s p e c i m e n s p r e s e r v e d in a l c o h o l the g e n e r a l c o l o r a t i o n 
of the d o r s a l s ide i s l ight p u r p l e wi th an i r i d e s c e n t sheen , whi le in v e r y 
l a r g e s p e c i m e n s a v io le t s h a d e c l e a r l y p r e d o m i n a t e s ; the v e n t r a l s ide i s 
l ight in c o l o r wi th a s l igh t r e d d i s h t in t . Around the p r e h e n s i l e edge of t he 
i m m o v a b l e d a c t y l u s of the r i g h t che l a r u n s a r e d s t r i p e , which s u b s e q u e n t l y 
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e x t e n d s onto the i n t e r n a l edge of the p r o p o d u s . The i n f e r o e x t e r n a l s u r f a c e 
of the c a r p a l j o i n t s of the wa lk ing l e g s h a s r e d d i s t a l p a r t s . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 1 7 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 18. 5 m m 
Leng th of e y e s t a l k s 8. 0 m m 
Leng th of s c a p h o c e r i t e s 10. 0 m m 
L e n g t h of m e r u s of r igh t che l iped 22. 0 m m 
L e n g t h of c a r p u s of r igh t che l iped 2 1 . 0 m m 
Width of c a r p u s of r i g h t che l iped 18. 0 m m 
Leng th of c h e l a of r i g h t che l iped 3 1 . 0 m m 
Width of c h e l a of r igh t che l iped 19. 0 m m 
L e n g t h of m e r u s of l e f t che l iped 15. 0 m m 
Leng th of c a r p u s of le f t che l iped • • • 16. 0 m m 
Width of c a r p u s of l e f t che l iped 10. 0 m m 
L e n g t h of che l a of l e f t che l iped 2 1 . 0 m m 
Width of c h e l a of l e f t che l iped 1 3 . 0 m m 
L e n g t h of r i g h t f i r s t wa lk ing l eg 79. 0 m m 

T h e s p e c i m e n s of t h i s s p e c i e s m a y a t t a i n l a r g e d i m e n s i o n s . 
D i s t r i b u t i o n . B e r i n g Sea; on the A m e r i c a n s h o r e s down to O r e g o n ; 

r e l a t i v e l y r a r e on Soviet s h o r e s ; Sea of Okhotsk ; Sea of J a p a n s o u t h w a r d 
to s o u t h e r n J a p a n i n c l u s i v e . 

E c o l o g y . T h i s s p e c i e s i s found a t dep ths r a n g i n g f r o m 1 to 250 m, 
c h i e f l y on s a n d y b o t t o m s . 

The p r o b l e m of the s y n o n y m y be tween P . o c h o t e n s i s and P . a l a s k e n s i s 
i s a v e r y c o m p l e x one . A f t e r s tudy ing the co l l e c t i on of t he Z o o l o g i c a l 
I n s t i t u t e of t he A c a d e m y of S c i e n c e s , we r e a c h e d the c o n c l u s i o n tha t B r a n d t 
did not s t u d y a s p e c i m e n of P . o c h o t e n s i s in the m o d e r n concep t ion of t h i s 
s p e c i e s . The type s p e c i m e n P . b e r n h a r d u s v a r . s p i n i m a n a s e u s u b s p . 
o c h o t e n s i s (No 1075) should p r o b a b l y be inc luded in P . a l a s k e n s i s ; 
in addi t ion , we could not f ind any s p e c i m e n which could be c o n s i d e r e d a s 
P . o c h o t e n s i s in the whole co l l ec t i on s tud i ed . Consequen t ly , we th ink t ha t 
two po in t s m u s t be s t r e s s e d : 1) t he c h a r a c t e r of the g r a n u l a t i o n on both 
c h e l i p e d s and walk ing l e g s of P . a l a s k e n s i s i s s u b j e c t to g r e a t v a r i a t i o n s , 
r a n g i n g f r o m v e r y s m a l l b lunt g r a n u l e s to s p i n i f o r m g r a n u l e s ( the l a t t e r 
t e r m m e a n s l a r g e g r a n u l e s wi th po in ted t i p s , o r s h o r t c o n i c a l s p i n e s ) ; 
2) it m u s t be t a k e n into accoun t that , when d e s c r i b i n g P . o c h o t e n s i s , B r a n d t 
c o m p a r e d h i s s p e c i e s wi th the E u r o p e a n P . b e r n h a r d u s , whose a p p e n d a g e s 
a r e c o v e r e d with v e r y f la t , blunt g r a n u l e s ; when the a p p e n d a g e s of P . a l a s k -
e n s i s a r e c o m p a r e d wi th t h o s e of P . b e r n h a r d u s , i t undoub ted ly a p p e a r s 
t ha t t h e y a r e m o r e s p i n u l o s e , a f a c t which induced B r a n d t to s e p a r a t e not 
only h i s v a r i e t y s p i n i m a n a but a l s o the v a r i e t y g r a n u l a t o - d e n t i c u l a t a , t a k i n g 
into accoun t n a m e l y t h i s v a r i a b i l i t y . Both v a r i e t i e s , h o w e v e r , c a n be i n -
c luded in P . a l a s k e n s i s . B e r n h a r d u s a r m a t u s d e s c r i b e d by Dana i s indeed 
r e l a t e d to P . a l a s k e n s i s , but d i f f e r s m a r k e d l y in tha t i t s c h e l i p e d s a r e 
c o v e r e d with long, s l e n d e r s p i n e s and h a i r s ; t h i s s p e c i e s w a s w r o n g l y 
i den t i f i ed with P . o c h o t e n s i s , p r o b a b l y owing to the f ac t tha t B r a n d t ' s 
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d i a g n o s i s w a s f a r too s h o r t and vague , a s we l l a s to the f a c t t ha t i t s 
p r i n c i p a l s p e c i f i c c h a r a c t e r ( the sp inu la t ion of the che l ae ) c o r r e s p o n d s a l s o 
to B r a n d t ' s v a r i e t y ( s p i n i m a n a ) . Thus , P . a l a s k e n s i s (Bened ic t ) whould be 
c o n s i d e r e d a s P . o c h o t e n s i s B r a n d t , whi le the s p e c i e s which B r a n d t h i m s e l f 
c o n s i d e r e d a s be ing P . o c h o t e n s i s ought to be ca l l ed P . a r m a t u s (Dana) . 
We b e c a m e even m o r e conv inced of o u r c o n c l u s i o n a f t e r s tudy ing s p e c i m e n s 
of P . o c h o t e n s i s (No 52, 666) and P . a l a s k e n s i s (No 16, 368) f r o m the c o l -
l e c t i o n s of the U. S. N a t i o n a l M u s e u m . L i s t e d in the t a b l e below a r e the m o s t 
s t r i k i n g d i f f e r e n c e s which we found a f t e r c o m p a r i n g t h e s e s p e c i m e n s with 
e a c h o t h e r and a l s o wi th the s p e c i m e n s of t he Z o o l o g i c a l In s t i t u t e of the 
A c a d e m y of S c i e n c e s of the USSR. 

P . o c h o t e n s i s B r a n d t 
1. S u r f a c e of c a r p u s and p r o p o d u s 

of c h e l i p e d s c o v e r e d with g r a n u l e s 
o r s p i n i f o r m g r a n u l e s ; t u f t s of h a i r s 
a t b a s e s of g r a n u l e s a r e l ack ing o r 

202 h a r d l y v i s i b l e . 
2. Right che l a b r o a d , e x t e r n a l 

edge a r c u a t e d . D a c t y l i of c h e l a do 
not c r o s s when c lo sed , d i s t a l end 
of che l a t h u s a p p e a r i n g m o r e b lunt . 
I n t e r n a l edge of p r o p o d u s c l e a r l y 
c y l i n d r i c a l and t h i c k e n e d . 

3. I n t e r n a l edge of p r o p o d u s of 
l e f t che l a h a s m a r k e d c y l i n d r i c a l 
t h i cken ing . 

4. S u p e r o e x t e r n a l s u r f a c e of 
p r o p o d a l j o i n t s of bo th f i r s t walk ing 
l e g s c o v e r e d with blunt o r s p i n i f o r m 
g r a n u l e s ; s h o r t s p i n e s f o r m a s ing le 
row on s u p e r i o r edge ; h a i r s , when 
p r e s e n t , a r e v e r y s h o r t . 

5. S u p e r i o r edge of dac ty l i of 
walk ing l egs b e a r s a long i tud ina l 
row of blunt o r s p i n i f o r m g r a n u l e s . 

P . a r m a t u s (Dana) 
1. S u r f a c e of c a r p u s and p r o p o d u s 

of c h e l i p e d s d e n s e l y c o v e r e d with long, 
s l e n d e r , po in ted s p i n e s and t u f t s of 
h a i r s which r i s e f r o m b a s e of s p i n e s 
and r e a c h t h e i r t i p s o r even e x c e e d 
t h e m . 

2. Right c h e l a r e l a t i v e l y n a r r o w , 
e v e n l y t a p e r i n g t o w a r d d i s t a l end, 
which s e e m s v e r y po in ted owing to t h e 
f ac t t h a t t i p s c r o s s when dac ty l i a r e 
c l o s e d . I n t e r n a l edge of p r o p o d u s 
without v i s i b l e c y l i n d r i c a l t h i cken ing . 

3. I n t e r n a l edge of p r o p o d u s of 
l e f t c h e l a h a s only inc ip i en t c y l i n d r i -
c a l t h i cken ing . 

4. S u p e r o e x t e r n a l s u r f a c e of p r o -
poda l j o i n t s of bo th f i r s t wa lk ing 
l e g s c o v e r e d wi th s p i n e s d i s p o s e d in 
t h r e e long i tud ina l r o w s , t h e longes t 
s p i n e s f o r m i n g a ' r o w on s u p e r i o r 
edge of jo in t ; t u f t s of h a i r s r i s e f r o m 
b a s e of s p i n e s ; h a i r s a s long a s s p i n e s . 

5. S u p e r i o r edge of dac ty l i of 
wa lk ing l e g s b e a r s a long i tud ina l row 
of po in ted s p i n e s which g r a d u a l l y b e -
c o m e s m a l l e r d i s t a l l y . 

The l ack of P . a r m a t u s Dana in o u r f a i r l y e x t e n s i v e m a t e r i a l i s , in o u r 
opinion, b e c a u s e t h i s s p e c i e s i s a r e l a t i v e l y l i m i t e d l o c a l f o r m of the 
w e s t e r n s h o r e s of N o r t h A m e r i c a . T h e r e f o r e , a l l t he r e p o r t s of P . o c h o t e n -
s i s f r o m K a m c h a t k a , the Sea of Okho t sk and the Sea of J a p a n should be 
c o n s i d e r e d a s r e f e r r i n g in f a c t to P . o c h o t e n s i s , and not to P . a r m a t u s . 
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16a. P a g u r u s o c h o t e n s i s a l e u t i c u s ( B e n e d i c t ) ( P l a t e 2, F i g u r e 3) 
Eupagurus aleuticus Benedict, 1892:3. - Pagurus aleuticus Holmes, 1900: 136; Benedict, 1901: 

460, text-Figure, Rathbun, 1904: 157; Stevens 1925: 278, Figure 2. 

All t h r e e o u t g r o w t h s of the f r o n t a r e po in ted and m o r e p r o m i n e n t t han 
in P . o c h o t e n s i s . The e y e s t a l k s a r e m o r e s l e n d e r and s l i g h t l y l o n g e r . T h e 
e y e s t a l k s a r e l o n g e r and b l u n t e r ; the s u b t e r m i n a l s p i n e s a r e not v i s i b l e 
f r o m above . T h e s c a p h o c e r i t e s a r e b r o a d e r a t the b a s e s t h a n in the t y p i c a l 
f o r m . The c h e l i p e d s a r e s t r o n g . T h e c a r p a l j o i n t s a r e p r o v i d e d wi th n u -
m e r o u s s h o r t s p i n e s o r s p i n i f o r m g r a n u l e s . T h e dac ty l i of bo th c h e l a e 
have a s m o o t h obl ique s u r f a c e on the s u p e r i o r side, which i s e i t h e r f l a t o r 
s l i g h t l y concave ; on the l e f t c h e l a t h i s s u r f a c e i s n e i t h e r h a i r y n o r g r a n u -
la ted , whi le on the r i g h t che l a it i s b o r d e r e d by s h o r t , s p i n i f o r m g r a n u l e s . 
T h e g r a n u l e s on bo th c h e l a e a r e o f t en bi f id , the s p i n i f o r m g r a n u l e s on t h e 
e d g e s a l w a y s s t r o n g e r and s i m p l e . The d a c t y l i of the r i g h t c h e l a have 
c o r n e o u s t i p s in adul t a s we l l a s in young s p e c i m e n s ( in t y p i c a l f o r m s s u c h 
t i p s a r e found on ly in young s p e c i m e n s ) . The d a c t y l i of t he wa lk ing l e g s a r e 

203 v e r y b r o a d and thin, t h e i r s u p e r i o r edge c o m p l e t e l y o c c u p i e d by a l ong i tud i -
n a l f u r r o w , which i s r a t h e r d e e p at t he b a s e of t he d a c t y l u s and b e c o m e s 
s h a l l o w e r t o w a r d the t i p ( F i g u r e 69). The c o l o r a t i o n of the c h e l i p e d s and 
of the walk ing l e g s i s l ight ye l low o c h e r , and r e d d i s h on the s u p e r i o r s i d e ; 
the c h e l a e and the dac ty l i a r e ye l low. 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e 10. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 1 0 . 5 m m 
L e n g t h of e y e s t a l k s 6. 5 m m 
Leng th of s c a p h o c e r i t e s . 6. 0 m m 
L e n g t h of m e r u s of r i gh t che l iped 13. 0 m m 
L e n g t h of c a r p u s of r i g h t che l i ped 12. 0 m m 
Width of c a r p u s of r i g h t che l iped 10. 0 m m 
L e n g t h of c h e l a of r i g h t che l iped 19. 0 m m 
Width of che l a of r i g h t che l iped 1 1 . 0 m m 
L e n g t h of m e r u s of l e f t che l i ped 11. 0 m m 
L e n g t h of c a r p u s of l e f t che l i ped . . . . . . . . 1 0 . 0 m m 
Width of c a r p u s of l e f t che l iped 6. 5 m m 
Leng th of c h e l a of l e f t che l iped 12. 5 m m 
Width of che l a of l e f t che l iped 7. 0 m m 
L e n g t h of r i gh t f i r s t wa lk ing l eg 5 1 . 5 m m 

L i k e P . a r m a t u s , t h i s s p e c i e s i s a l o c a l f o r m be long ing to t h e I 
N o r t h A m e r i c a n c o a s t ; a s to i t s m o r p h o l o g i c a l f e a t u r e s , P . a l e u t i c u s 
r e s e m b l e s P . o c h o t e n s i s to a s u c h d e g r e e t h a t i t s s u b s p e c i f i c s t a t u s 
i s c e r t a i n . 

D i s t r i b u t i o n . B e r i n g Sea ( in the v i c i n i t y of the P r i b i l o f I s l ands ) , 
on the w e s t e r n s h o r e s of N o r t h A m e r i c a , s o u t h w a r d to O r e g o n ; f r o m 14 
to 435 m (Rathbun) . 
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t ! 7 . P a g u r u s r a t h b u n i (Bened ic t ) ( P l a t e 3, F i g u r e 3) 
Eupagurus rathbuni Benedict, 1892. - Pagurus rathbuni Holmes, 190ft 140; Rathbun, 1904: 158, 

PI. 4, Figure 2. - Eupagurus (Trigonocheirus) polaris Sivertsen, 1932: 8, PI. 2, Figure 3. 

T h e l eng th of the a n t e r i o r p a r t of 
the c a r a p a c e i s a l m o s t t he s a m e a s i t s 
width . The m e d i a n o u t g r o w t h of the 
f r o n t i s po in ted and t r i a n g u l a r , c o n -
s i d e r a b l y e x c e e d i n g the l a t e r a l o u t -
g r o w t h s , which a r e b r o a d and t r i a n g u -
l a r and b e a r f a i r l y s t r o n g s u b m a r g i n a l 
s p i n e s . T h e o c u l a r s c a l e s a r e c o n i -
ca l , e a c h hav ing a r o u n d e d a p e x and 
s t r o n g s u b t e r m i n a l s p i n e s . The e y e -
s t a l k s a r e s tout , s l i g h t l y t a p e r i n g in 
t h e i r p r o x i m a l t h i r d , and widen ing at 
t h e c o r n e a s . T h e s c a p h o c e r i t e s e x -
t end beyond the end of the e y e s and 
have p u b e s c e n t i n t e r n a l e d g e s . The 
i n t e r n a l edge of the e x t e r n a l o u t -
g r o w t h of the b a s a l jo in t of t he a n -
t e n n a l s t a l k b e a r s f r o m t h r e e to f ive 
b lunt s p i n e s , t h e a p i c a l sp ine i n -
c luded . The d o r s a l c r e s t of t he 
m e r u s of t h e r i g h t che l i ped i s 
c o v e r e d wi th s p a r s e g r a n u l e s and 
t r a n s v e r s e w r i n k e s ; t h e s e b e a r h a i r s 

d i r e c t e d f o r w a r d . The c a r p u s h a s a q u a d r a n g u l a r c r o s s s ec t i on , and i s the 
s a m e length a s the m e r u s ; i t s p r o t u b e r a n t s u p e r i o r s u r f a c e i s c o v e r e d 
with g r a n u l e s , with s h o r t h a i r s g rowing out of t h e i r b a s e s ; a t the i n n e r 
d i s t a l angle of the s u p e r i o r s u r f a c e i s a hol low c o v e r e d with a t u f t of 
c l e a r l y v i s i b l e , d e l i c a t e h a i r s ; in young s p e c i m e n s t h i s t u f t m a y be lack ing , 
but the d e p r e s s i o n i s a l w a y s p r e s e n t ; the i n t e r n a l and i n f e r i o r s u r f a c e s a r e 
p u b e s c e n t . The width of the che l a i s the s a m e a s t ha t of t he c a r p u s , but i t s 
l eng th i s g r e a t e r . I t s s u p e r i o r s u r f a c e i s p r o t u b e r a n t , and e v e n l y c o v e r e d 
with g r a n u l e s and s h o r t h a i r s , which a r e s i t u a t e d in f r o n t of the s p i n e s and 
a r e h a r d l y v i s i b l e to the naked eye . The e x t e r n a l edge of t he m o v a b l e d a c t y -
lus h a s a double row of g r a n u l e s . The p r e h e n s i l e e d g e s of t he d a c t y l i b e a r 
whi te t u b e r c l e s wi th t u f t s of h a i r s above t h e m . The i n f e r i o r s u r f a c e of t he 
p r o p o d u s b e a r s s c a t t e r e d , low, b r o a d g r a n u l e s and t u f t s of h a i r s . T h e 
dac ty l i have c o r n e o u s t i p s . T h e l e f t che l iped e x t e n d s s l i g h t l y beyond the b a s e 
of the m o v a b l e d a c t y l u s of the r i g h t che la , but i s s h o r t e r in l a r g e s p e c i m e n s . 
The m e r u s i s f l a t t ened , with h a i r y w r i n k l e s on i t s s u p e r i o r c r e s t . The 
c a r p u s i s s o m e w h a t s h o r t e r .than the m e r u s , and b r o a d e n s d i s t a l l y ; i t s 
s u p e r i o r s u r f a c e i s n a r r o w and f la t , and b e a r s r o w s of m a r g i n a l s p i n e s ; 
the l a t e r a l and i n f e r i o r s u r f a c e s a r e g r a n u l a t e d and h a i r y . T h e c h e l a e a r e 
one and one t h i r d t i m e s a s long a s the c a r p u s ; t he e x t e r n a l s u r f a c e h a s a 
n a r r o w t r i a n g u l a r f o r m a n d - l i k e the s u r f a c e of the r i g h t c h e l a - i s c o v e r e d 
with g r a n u l e s and s h o r t h a i r s ; the m e d i a n c r e s t i s not v e r y s h a r p ; the 

Figure 69. Dactyli of right first walking legs 
(posterodorsal view). A - Pagurus ochotensis subsp. 
aleuticus (Benedict); B - Pagurus ochotensis Brandt. 
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i n t e r n a l s u r f a c e h a s a naked s u r f a c e wi th a few g r a n u l e s , and on i t s e x -
t e r n a l s i de two i r r e g u l a r r o w s of s p i n e s ex tend p a r a l l e l wi th the i n t e r n a l 
edge; t u f t s of h a i r s grow out of t he b a s e s of the g r a n u l e s ; the dac ty l i a r e 
f l a t t ened , a l m o s t tw ice a s long a s t h e p r o p o d u s , and m a r k e d l y c u r v e d down-
w a r d a t t h e i r d i s t a l ends ; in l a r g e s p e c i m e n s a l a r g e gape i s l e f t open when 
the dac ty l i a r e c lo sed ; t h i s gape i s c l e a r l y v i s ib l e , p a r t i c u l a r l y f r o m the i n -
f e r i o r s i de . The walk ing l e g s of the r i gh t s i d e ex tend s l i g h t l y beyond the 
r i g h t che l iped . The m e r a l j o i n t s of the f i r s t p a i r b e a r s p i n u l o s e g r a n u l e s 
on t h e i r i n f e r i o r edge , whi le the c a r p a l j o i n t s have s i m i l a r g r a n u l e s on 
t h e i r s u p e r i o r e d g e s . T h e dac ty l i a r e c u r v e d and t w i s t e d , and a r e l o n g e r 
t han the p ropod i ; the i n t e r n a l s u r f a c e s of the s u p e r i o r and i n f e r i o r e d g e s 
a r e h a i r y , the e x t e r n a l s u r f a c e s p r o t u b e r a n t and naked , wi th a s l i g h t l y 
m a r k e d longi tud ina l f u r r o w ; the i n t e r n a l s u r f a c e i s f l a t t e r and b e a r s a row 
of h a i r s n e a r the s u p e r i o r edge . C o l o r a t i o n of the s p e c i m e n s p r e s e r v e d in 
a l coho l : the d i s t a l e n d s of the j o i n t s of a l l a p p e n d a g e s a r e l ight r e d ; t he 
t i p s of the dac ty l i on the l e f t che l a a r e r e d d i s h o r b rown, f r e q u e n t l y b l a c k i s h 
b rown, a s though c a r b o n i z e d . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e 15. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 1 6 . 0 m m 
L e n g t h of m e r u s of r i g h t che l i ped 23. 0 m m 
L e n g t h of c a r p u s of r i g h t che l iped . 22. 5 m m 

205 Width of c a r p u s of r i g h t che l iped 15. 0 m m 
L e n g t h of che l a of r i g h t che l iped 3 0. 0 m m 
Width of che l a of r i gh t che l iped 14. 5 m m 
L e n g t h of m e r u s of l e f t che l iped 1 7 . 0 m m 
Leng th of c a r p u s of l e f t che l iped 15. 0 m m 
L e n g t h of c h e l a of l e f t che l iped • 24. 0 m m 
Leng th of m o v a b l e d a c t y l u s of l e f t c h e l a 1 5 . 5 m m 
L e n g t h of r i g h t f i r s t wa lk ing leg 84. 0 m m 

D i s t r i b u t i o n . Sea of J a p a n (on ly on the Soviet s h o r e s ; not found in 
J a p a n ) ; Sea of Okhotsk ; e a s t e r n s h o r e s of K a m c h a t k a ; B e r i n g Sea; C h u c k c h e e 
Sea, n o r t h w a r d to t h e p a r a l l e l of W r a n g e l I s l and , w e s t w a r d to the m o u t h # 

of the Kolyma R i v e r (16 J u l y 1912, 10 m, mud; one s p e c i m e n ) . 
E c o l o g y . T h i s s p e c i e s i s found a t dep ths r a n g i n g f r o m 10 to 210 m, 

c h i e f l y on m u d d y b o t t o m s . 

18. P a g u r u s g r a n o s i m a n u s (S t impson) ( P l a t e 2, F i g u r e 5) 
Eupagurus granosimanus Stimpson, 1859:90; Smith, 1878-79: 211. Pagurus granosimanus Holmes, 

1900. 146; Rathbun, 1904: 10, PI. 5, Figure 8; Schmitt, 1921: 141, Figure 91; Stevens, 1925: 282, 
Figure 5. 

The leng th of the a n t e r i o r p a r t of the c a r a p a c e c o n s i d e r a b l y e x c e e d s i t s 
width. The m e d i a n ou tg rowth of the f r o n t i s s h o r t , wi th a b r o a d t r i a n g u l a r 
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shape ; the l a t e r a l o u t g r o w t h s a r e r ounded and wi thout s u b m a r g i n a l s p i n e s . 
The e y e s t a l k s a r e f a i r l y s t r o n g and m o d e r a t e l y long. T h e o c u l a r s c a l e s 
b e a r v e r y s t r o n g s u b t e r m i n a l s p i n e s . The e x t e r n a l o u t g r o w t h of the b a s a l 
jo in t of t he a n t e n n a l s t a l k b e a r s t h r e e a p i c a l s p i n e s , and h a s a s p i n u l o s e 
i n t e r n a l edge; the i n t e r n a l ou tg rowth b e a r s a s t r o n g s p i n e . The s c a p h o c e r i t e s 
a r e cu rved , m u c h s h o r t e r t han the eyes , and have h a i r y i n t e r n a l e d g e s . The 
m e r u s of the r i gh t che l iped i s smoo th , wi th a d e n t i c u l a t e d a n t e r i o r edge ; 
the i n f e r i o r s u r f a c e b e a r s two t u b e r c u l i f o r m g r a n u l e s . The s u r f a c e of t he 
c a r p u s i s c o v e r e d with c o n i c a l s p i n e s ; t h e i r t i p s a r e d i r e c t e d f o r w a r d . T h e 
che la h a s a f a i r l y r e g u l a r ova l f o r m and i t s l eng th s o m e w h a t e x c e e d s t ha t 
of the c a r p u s ; the s u r f a c e of the p r o p o d u s and of the dac ty l i i s c o v e r e d with 
s t r o n g , blunt s p i n i f o r m g r a n u l e s ; t he e x t e r n a l edge b e a r s po in ted s p i n i f o r m 
g r a n u l e s ; the dac ty l i have poin ted c o r n e o u s t i p s . The l e f t che l iped e x t e n d s 
s l i gh t ly beyond the b a s e of the m o v a b l e d a c t y l u s of the r i g h t c h e l a . The 
s u p e r i o r s u r f a c e of the c a r p u s and of the c h e l a i s c o v e r e d wi th g r a n u l e s 
s i m i l a r to t h o s e found on the r i g h t che l iped . The che l a d o e s not b e a r an 
ev ident c r e s t on i t s s u p e r i o r s u r f a c e ; t he e x t e r n a l s u r f a c e d o e s no t f o r m 
a m a r k e d c r e s t wi th the i n f e r i o r s u r f a c e ; the g r a n u l e s ex tend onto the i n -
f e r i o r s u r f a c e , but b e c o m e s p a r s e r in the m i d d l e . The wa lk ing l e g s of the 
r i gh t s ide ex tend s l i g h t l y beyond the r i g h t che l i ped . T h e c a r p a l and p r o -
poda l j o i n t s of both p a i r s of l e g s a r e s p i n u l o s e on the s u p e r i o r edge . The 
dac ty l i a r e a l m o s t s t r a i g h t , wi th long c o r n e o u s c l a w s . The wa lk ing l e g s 

206 and the c h e l i p e d s a r e s l i g h t l y p u b e s c e n t . T h e c o l o r a t i o n ( a c c o r d i n g to 
S tevens) v a r i e s f r o m ol ive yel low to o l ive g r e e n . The g r a n u l e s of t h e c h e l i -
p e d s a r e p o r c e l a i n blue, and b e c o m e l ight b lue n e a r the e n d s of t he dac ty l i , 
p a r t i c u l a r l y on the i n f e r i o r s ide of the c h e l a . T h e walk ing l e g s have s m a l l 
b lue s p o t s which b e a r s m a l l t u f t s of h a i r s . The a n t e n n a e a r e a p r i c o t - o r a n g e 
and b e c o m e o l ive g r e e n on the b a s a l j o i n t s . T h e young s p e c i m e n s a r e l i g h t e r 
in co lo r , wi th v e r y few blue t o n e s ; the g r a n u l e s and s p o t s a r e a l m o s t whi te ; 
the walk ing l e g s have o r a n g e t i p s . T h e s p e c i m e n s p r e s e r v e d in a l c o h o l 
have a d a r k - r e d c o l o r a t i o n , wi th whi te t u b e r c l e s on the c h e l a e and d a r k e r 
r e d s p i n e s on the c a r p u s and the m e r u s of t he c h e l i p e d s . T h e walk ing l e g s 
a r e r ed , wi th s m a l l whi te s p o t s ; the d a c t y l i have a b r o a d whi te m e d i a n s t r i p e . 
The t u b e r c l e s on the i n f e r i o r s i de of the m e r u s of the r i g h t che l i ped a r e 
whi te . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . 
Width of a n t e r i o r p a r t of c a r a p a c e . 
L e n g t h of e y e s t a l k s 
L e n g t h of s c a p h o c e r i t e s 
Leng th of m e r u s of r i g h t che l iped . 
Leng th of c a r p u s of r i g h t che l iped . . 
Width of c a r p u s of r i gh t c h e l i p e d . . . 
L e n g t h of c h e l a of r i g h t che l iped . . . 
Width of che l a of r i gh t c h e l i p e d . . . . 
Leng th of m e r u s of l e f t che l iped . . . 
Leng th of c a r p u s of l e f t che l iped . . . 
Leng th of c h e l a of l e f t che l iped . . . . 
Width of che l a of l e f t che l iped . . . . 
Leng th of r i g h t f i r s t wa lk ing l eg . . . 

8. 0 m m 
7. 0 m m 
4. 0 m m 
2. 5 m m 
6. 5 m m 
7. 0 m m 
4. 0 m m 
8. 0 m m 
4 . 5 m m 
5. 0 m m 
5. 5 m m 
7. 0 m m 
3. 5 m m 

23. 0 m m 
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T h i s s p e c i e s i s r e l a t e d to P . b e r i n g a n u s , f r o m which it d i f f e r s by the 
fo l lowing f e a t u r e s : the g r a n u l e s on the c h e l i p e d s a r e m o r e po in ted ; the e x -
t e r n a l edge of the r i gh t c h e l a i s l e s s a r c u a t e d ; t he e x t e r n a l edge of t he l e f t 
che l a d o e s not f o r m a s h a r p c r e s t wi th the i n f e r i o r s u r f a c e , whi le in 
P . b e r i n g a n u s the t r a n s i t i o n be tween the two s u r f a c e s i s f a i r l y s h a r p ; the 
s u b t e r m i n a l s p i n e s of t he o c u l a r s c a l e s a r e l o n g e r and m o r e s l e n d e r ; 
the wa lk ing l e g s a r e l e s s h a i r y . 

D i s t r i b u t i o n . F r o m U n a l a s k a to E n s e n a d a ( s o u t h e r n C a l i f o r n i a ) . 
F r o m the l i t t o r a l t o a dep th of 27 m (Rathbun) . 

20. P a g u r u s da l l i (Bened ic t ) ( P l a t e 1, F i g u r e 4) 
Eupagurus dalli Benedict, 1892: 9. - Pagurus dalli Holmes, 1900: 139; Rathbun, 1904: 158, PI. 4 . 

Figure 1; Stevens, 1925: 287, f . 8 , 9 . 

T h e leng th of the a n t e r i o r p a r t of the c a r a p a c e v e r y s l i g h t l y e x c e e d s i t s 
width. T h e m e d i a n o u t g r o w t h of the f r o n t i s po in ted and t r i a n g u l a r , and 
p r o j e c t s m u c h m o r e than Ahe b r o a d c u r v e d l a t e r a l o u t g r o w t h s , which b e a r 
s t r o n g s u b t e r m i n a l s p i n e s . T h e o c u l a r s c a l e s a r e oval , e a c h wi th a s l i g h t l y 

207 po in ted t i p and v e r y s t r o n g s u b t e r m i n a l s p i n e s . T h e e y e s t a l k s a r e c y l i n d r i -
c a l and f a i r l y long. The e x t e r n a l ou tg rowth of t he b a s a l jo in t of t he a n -
t e n n a l s t a l k h a s a po in ted a p i c a l sp ine and two a d d i t i o n a l s u b t e r m i n a l s p i n e s 
on i t s i n t e r n a l edge; the i n t e r n a l o u t g r o w t h b e a r s a po in ted s p i n e . The 
c u r v e d s c a p h o c e r i t e s b e a r t u f t s of s h o r t h a i r s on t h e i n t e r n a l edge and 
ex tend s l i gh t l y beyond the e y e s . The m e r u s of t h e r i g h t che l i ped b e a r s s t r o n g 
s p i n e s on the a n t e r i o r edge and two o r t h r e e po in ted s p i n e s on the s u p e r i o r 
c r e s t n e a r i t s d i s t a l end. The s u p e r i o r s u r f a c e of the c a r p u s h a s a f a i r l y 
d e n s e c o v e r of po in ted s p i n e s and s h o r t h a i r s which g row out of t he b a s e s of 
the s p i n e s . T h e c h e l a i s tw ice a s long a s it i s wide; i t h a s a n a r r o w ova l 
f o r m , the c o n t o u r of both e d g e s be ing a l m o s t t he s a m e . L ike the s u r f a c e of 
t he c a r p u s the s u p e r i o r s u r f a c e of t he p r o p o d u s i s c o v e r e d wi th po in ted 
s p i n e s and f a i r l y d e n s e t u f t s of s h o r t h a i r s ; the m o v a b l e d a c t y l u s i s long, 
and b e a r s two long i tud ina l r o w s of s p i n e s on the e x t e r n a l p a r t of the s u -
p e r i o r s u r f a c e ; it h a s a s m o o t h i n t e r n a l s u r f a c e . The p r o x i m a l h a l v e s of 
the p r e h e n s i l e e d g e s of both dac ty l i b e a r i r r e g u l a r wh i t e t u b e r c l e s ; the 
d i s t a l half of the p r e h e n s i l e edge of the m o v a b l e d a c t y l u s b e a r s a c o m b of 
d e n s e c o r n e o u s s p i n u l e s ; the d i s t a l half of the p r e h e n s i l e edge of t he i m -
m o v a b l e d a c t y l u s b e a r s f r o m t h r e e t o f ive c o n i c a l d e n t i c l e s , the s p a c e s b e - j 
tween t h e m b e a r i n g c o r n e o u s s p i n u l e s . The t i p s of the dac ty l i a r e c u r v e d < 
l ike hooks , and c r o s s when c l o s e d ; t h e y a r e c o r n e o u s . The l e f t che l i ped e x -
t e n d s t o the b a s e of t h e m o v a b l e d a c t y l u s of the r i g h t c h e l a . The c a r p u s i s 
n a r r o w , wi th two long i tud ina l r o w s of s p i n e s on i t s s u p e r i o r s u r f a c e . The 
che l a i s r e l a t i v e l y n a r r o w , not widen ing at t he b a s e , wi th an obl ique , t r i a n g u -
l a r e x t e r n a l s u r f a c e ; the m e d i a n c r e s t b e a r s v e r y po in ted long s p i n e s , whi le 
the s p i n e s of the e x t e r n a l s u r f a c e a r e s m a l l e r . The wa lk ing l e g s of the 
r i gh t s i de e x c e e d the r i gh t che l iped by a l m o s t one t h i r d of the leng th of 
t h e i r dac ty l i . The dac ty l i a r e s l e n d e r , s l i g h t l y c u r v e d at t h e i r d i s t a l ends , 
and not t w i s t e d . T h e c o l o r a t i o n i s s i m i l a r to tha t of P . p u b e s c e n s , but t h e r e 
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i s a p r o n o u n c e d whi te s t r i p e a t the d i s t a l end of the m e r a l j o i n t s of the c h e l i -
p e d s . In s p e c i m e n s p r e s e r v e d in f o r m a l i n , the wa lk ing l e g s a r e y e l l o w i s h 
r e d , wi th a l ight s t r i p e on the m i d d l e of the j o in t s , and a r e d one n e a r t he 
b a s e s . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . . . 7 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 6 . 5 m m 
Leng th of e y e s t a l k s 5 . 0 m m 
L e n g t h of s c a p h o c e r i t e s 4 . 0 m m 
L e n g t h of m e r u s of r i gh t che l iped 7 . 5 m m 
L e n g t h of c a r p u s of r igh t che l iped 8. 0 m m 
Width of c a r p u s of r i g h t che l iped 5 . 5 m m 
Leng th of che l a of r i g h t che l iped 12. 0 m m 
Width of che l a of r i gh t che l iped 5 . 5 m m 
L e n g t h of m e r u s of l e f t che l i ped 7 . 0 m m 
L e n g t h of c a r p u s of l e f t che l iped 7 . 0 m m 

208 Width of c a r p u s of l e f t che l iped . . . . . . 2. 5 m m 
Leng th of c h e l a of l e f t che l iped 8 . 5 m m 
Width of che l a of l e f t che l iped 3 . 5 m m 
L e n g t h of r i g h t f i r s t wa lk ing leg 32. 0 m m 

P a g u r u s da l l i i s c l o s e l y r e l a t e d to P . p u b e s c e n s , but d i f f e r s by 
i t s v e r y p r o m i n e n t m e d i a n f r o n t a l ou tg rowth , i t s m o r e s l e n d e r e y e s t a l k s , 
the m o r e s l e n d e r , po in ted and l o n g e r s p i n e s of the c h e l i p e d s , a n a r r o w e r 
r igh t che la , which h a s a r e g u l a r ova l f o r m ; it a l s o d i f f e r s by the n a r r o w e r 
b a s e of t he l e f t che l a and the m o r e s l e n d e r and not t w i s t e d dac ty l i a t t he 
d i s t a l end of the m e r a l j o i n t s of t h e c h e l i p e d s [ s i c ] . 

D i s t r i b u t i o n . B e r i n g Sea ( p a r a l l e l of Nunivak I s l and ) s o u t h w a r d to 
O r e g o n . F r o m the l i t t o r a l to a dep th of 172 m (Rathbun) . 

t 2 0 . P a g u r u s p u b e s c e n s K r o y e r ( P l a t e 4, F i g u r e 1). 
Pagurus pubescens Kroyer, 1838: 314; 1838: 251; Brandt, 1851: 111; Goes, 1863: 166; Yarzhinskii, 

1870: 317; Hoek, 1882: 6; Richters, 1833: 406. - Pagurus thompsoni Bell, 1853: 372. - Eupagurus 
trigonocheirus Stimspon, 1858: 249; 1907: 221, PI. 26, Figure 2; Murdoch, 1885: 138, PI. 1, Figures 1, 
la , lb; Benedict, 1892; Balss, 1913: 63 (part.); Terao, 1913: 373; Yokoya, 1933: 83. - Eupagurus 
pubescens Miers, 1877: 32; Smith, 1880: 47; Sars, 1882: 42; 1886; 4; Stuxberg, 1886: 51; Pfeffer, 
1890: 22; Ortmann, 1892: 305; A. Milne-Edwards and Bouvier, 1894: 74; Birulya, 1897: 437; 1899: 
36, 431; Birula (Birulya), 1906: 10; Doflein, 1900: 341; Ohlin, 1901: 19; Stimpson, 1907: 222; Hansen, 
1908: 27; Balss, 1912: 106; 1926: 32; Deryugin, 1915: 478; 192& 289; Dons, 1934: 40, 113. - Eupagurus 
kroyeri Stimspon, 1859: 89; Smith, 1880: 48; Miers, 1881: 340. - Eupagurus pubescens var. krgyeri 
Henderson, 1888: 65. - Eupagurus brandti Benedict, 1892: 9 . - Pagurus brandti Holmes, 1900: 139; 
Rathbun, 1904: 157,PI. 4 ; Figure 4; 1919: 8; Stevens, 1925: 285, Figure 7. -Pagurus trigonocheirus Holmes, 
1900: 138; Rathbun, 1904: 157; 1919: 7. - Pagurus kroyeri Rathbun, 1919: 14. 
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The l eng th of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s width. The 
t h r e e o u t g r o w t h s of the f r o n t a r e equa l in length; the m e d i a n ou tg rowth i s 
t r i a n g u l a r and pointed , wi th a tu f t of long h a i r s ; the l a t e r a l o u t g r o w t h s a r e 
b lun t e r , with s m a l l s u b m a r g i n a l s p i n e s . The e y e s t a l k s a r e f a i r l y s t r o n g , 
with a v e r y m a r k e d m e d i a n c o n s t r i c t i o n . T h e o c u l a r s c a l e s have poin ted 
t i p s , a f l a t s u p e r i o r s u r f a c e , and s t r o n g s u b t e r m i n a l s p i n e s . The s c a p h o c e -
r i t e s have a t h i c k l y p u b e s c e n t i n t e r n a l edge and ex tend beyond the e y e s ; in 
s m a l l s p e c i m e n s , h o w e v e r , t hey r e a c h only the end of t h e m o r t h e y m a y be 
even s h o r t e r . The c h e l i p e d s a r e s t r o n g , and t h e i r d e g r e e of p u b e s c e n c e i s 
h ighly v a r i a b l e ; the m o s t h a i r y a r e the c a r p a l j o i n t s , whi le the c h e l a e a r e 
naked . The s u p e r i o r c r e s t of the m e r u s of the r i g h t che l i ped h a s t r a n s v e r s e 
w r i n k l e s and h a i r s on i t s d i s t a l p a r t . The p r o t u b e r a n t s u r f a c e of the c a r p u s 
i s c o v e r e d with s p i n e s , with h a i r s g r o w i n g out of t h e i r b a s e s ; t he s p i n e s of 
the i n t e r n a l edge a r e t h e s t r o n g e s t ; t he i n f e r i o r s u r f a c e i s p r o t u b e r a n t and 
p a r t l y g r a n u l a t e d and h a i r y . The s u p e r i o r s u r f a c e of t he che l a i s c o v e r e d 
with c o n i c a l s p i n e s , which b e a r t u f t s of h a i r s in f r o n t of t h e i r b a s e s ; the 

209 h a i r s a r e s h o r t e r than the s p i n e s and a r e v i s i b l e only wi th a m a g n i f y i n g 
g l a s s ; to the naked eye the che l a a p p e a r s a l m o s t naked . The s p i n e s of the 
e x t e r n a l edge a r e the l o n g e s t . The i n f e r i o r s u r f a c e b e a r s s c a t t e r e d g r a n u l e s 
and t u f t s of h a i r s . T h e d a c t y l i have s m a l l c o r n e o u s t i p s , which m a y d i s a p p e a r 
in l a r g e r s p e c i m e n s . The d i m e n s i o n s of a l l t he j o i n t s a r e s u b j e c t to wide 
v a r i a t i o n s . In s m a l l s p e c i m e n s the l e f t che l iped e x t e n d s s l i g h t l y beyond 
the b a s e of the m o v a b l e d a c t y l u s of the r i gh t che l iped , 'whi le in l a r g e s p e c i -
m e n s it only r e a c h e s it . T h e c a r p u s b e a r s two long i tud ina l r o w s of s p i n e s 
on the e d g e s of i t s s u p e r i o r s u r f a c e ; i t s e x t e r n a l s u r f a c e b e a r s s p i n e s and 
s e t a e . The c h e l a h a s an ob l ique ly t r i a n g u l a r e x t e r n a l s u r f a c e , which b e a r s 
a f a i r l y d e n s e g r a n u l a t i o n . The obl ique m e d i a n c r e s t i s v e r y s h a r p , and 
b e a r s s p i n e s . The s h a r p e x t e r n a l edge of the p r o p o d u s widens at i t s b a s e 
to v a r y i n g d e g r e e s a c c o r d i n g to the sex ; t he d e g r e e to which it w idens m a y 
even v a r y wi th in the s a m e sex , h o w e v e r . The m o v a b l e d a c t y l u s i s smoo th , 
wi th t u f t s of d a r k h a i r s . The walk ing l e g s of t he r i g h t s i de ex tend beyond 
the r i gh t c h e l i p e d s by half t he length of t h e i r dac ty l i ; in l a r g e s p e c i m e n s 
t h e y a r e s l i gh t l y s h o r t e r . The m e r a l j o i n t s of t he f i r s t p a i r a r e s p i n o s e on 
the i n f e r i o r s ide , whi le the c a r p a l j o i n t s of both p a i r s a r e s p i n o s e on 
the s u p e r i o r s i d e . Al l the j o i n t s a r e h a i r y on t h e i r s u p e r i o r e d g e s . The 
dac ty l i a r e c u r v e d and t w i s t e d , wi th s t r o n g c o r n e o u s c l a w s . The s p e c i m e n s 
p r e s e r v e d in a l c o h o l a r e pa l e ye l low. The d i s t a l e n d s of the m e r a l j o i n t s 
of the c h e l i p e d s ( in s m a l l s p e c i m e n s , a l s o the c a r p a l j o i n t s ) a r e l ight r e d . 
T h e d i s t a l and p r o x i m a l ends of a l l j o i n t s of the wa lk ing l e g s a r e r e d . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . . . 1 7 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . 16. 0 m m 
Leng th of e y e s t a l k s 8. 5 m m 
L e n g t h of m e r u s of r i gh t che l iped 23. 0 m m 
L e n g t h of c a r p u s of r igh t che l iped 24. 0 m m 
Width of c a r p u s of r i gh t che l iped 1 7 . 0 m m 
Leng th of che l a of r igh t che l iped 3 0. 0 m m 
Width of c h e l a of r igh t che l iped . . . . . . 14. 5 m m 
L e n g t h of m e r u s of l e f t che l iped 1 7 . 0 m m 
L e n g t h of c a r p u s of l e f t che l iped 18. 0 m m 
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Width of c a r p u s of l e f t che l iped . 
Leng th of che l a of l e f t che l i ped . 
Width of che l a of l e f t che l iped . 
Leng th of r i g h t f i r s t wa lk ing l eg 

6. 5 m m 
22. 0 m m 
10. 5 m m 
82. 0 m m 

The s p e c i m e n s of t h i s s p e c i e s m a y r e a c h f a i r l y l a r g e p r o p o r t i o n s . 
D i s t r i b u t i o n . White Sea, B a r e n t s Sea up to the p a r a l l e l of S p i t s b e r g e n ; 

N o r t h Sea, S k a g e r r a k and Ka t t ega t inc luded ; s h o r e s of Scot land and n o r t h e r n 
Eng land ( s o u t h w a r d to D u r h a m ) , on the s o u t h w e s t e r n end of the I r i s h c o a s t ; 
s h o r e s of Ice land; w e s t e r n s h o r e s of G r e e n l a n d ( r e l a t i v e l y r a r e on the 
e a s t e r n s h o r e s ) . Along the e a s t e r n s h o r e s of N o r t h A m e r i c a f r o m B a f f i n 
B a y (67° 57'N 55° 30'W) to 38° 08 'N. Chuckchee Sea ( e a s t of P o i n t B a r r o w , 

210 the w e s t e r n m o s t point r e p o r t e d i s 70° 07 'N 177° 17 'E) . B e r i n g Sea; a l o n g 
the w e s t e r n s h o r e s of N o r t h A m e r i c a a s f a r a s O r e g o n ; A leu t i an I s l a n d s ; 
e a s t e r n s h o r e s of K a m c h a t k a ; Sea of Okhotsk ; Sea of J a p a n , a long the Soviet 
s h o r e s r e p o r t e d s o u t h w a r d to F u r u h e l m I s l a n d , a long the J a p a n e s e s h o r e s 
down to N a g a s a k i . G. P . Gorbunov d e s c r i b e d to us how he c a p t u r e d s e v e r a l 
s p e c i m e n s of P . p u b e s c e n s in the K a r a Sea (un t i l now t h i s s p e c i e s w a s r e -
p o r t e d only f r o m the e a s t e r n p a r t of Y u g o r s k i i S h a r and M a t o c h k i n Shar ) ; 
it was a l s o found on the w e s t e r n s h o r e of the Y a m a l P e n i n s u l a , a t two po in t s — 
71° 54'N, 67° 4 5 ' E and 69° 5 2 ' N , 65° 14 'E . T h e s e f ind ings , h o w e v e r , a r e 
but s p o r a d i c ones and we cannot , t h e r e f o r e , c o n s i d e r the K a r a Sea a s b e -
longing to the r a n g e of t h i s s p e c i e s ; t h i s i s a l s o c o n f i r m e d by G. P . Gorbunov . 
Consequen t ly , P . p u b e s c e n s i s a t y p i c a l l y a m p h i b o r e a l s p e c i e s . 

E c o l o g y . T h i s s p e c i e s i s found at d e p t h s down to 900 m . In the White 
Sea it i s not e n c o u n t e r e d below 100 m, in Kola B a y it i s found at a m a x i m u m 
dep th of 330 m , and in the B a r e n t s Sea at 360 m . P . p u b e s c e n s i s one of t he 
m o r e c o m m o n h e r m i t c r a b s of the Soviet F a r E a s t e r n s e a s . It i s u s u a l l y 
e n c o u n t e r e d at dep ths r a n g i n g f r o m 20 to 200 m , on v a r i o u s b o t t o m s , but 
c h i e f l y on m u d d y and s a n d y o n e s . 

The s p e c i f i c s t a t u s of P . t r i g o n o c h e i r u s (S tmp. ) i s an old p r o b l e m in 
the c a r c i n o l o g i c a l l i t e r a t u r e . Some a u t h o r s ( B r a n d t , R i c h t e r s , S t impson) 
r e p o r t e d P . p u b e s c e n s f r o m the P a c i f i c b a s i n . T h e f i r s t a u t h o r to s u g g e s t -
though p u r e l y t h e o r e t i c a l l y - t h a t P . t r i g o n o c h e i r u s (S tmp . ) m a y be a v a r i e t y 
of the At l an t i c s p e c i e s P . p u b e s c e n s K r . was Dof le in in 1900. H a n s e n (1908) 
c a t e g o r i c a l l y e x p r e s s e d h i s opinion on t h e i d e n t i f i c a t i o n of both s p e c i e s . The 
m i n u t e d i f f e r e n c e s which a r e , a s a r u l e , c i t ed a s d i s t i n g u i s h i n g the two 
s p e c i e s ( the r a t i o b e t w e e n l eng th and width of the l e f t c h e l a a t i t s b a s e , 
d e g r e e of p u b e s c e n c e , e tc) c o m p l e t e l y f i t both the ind iv idua l v a r i a b i l i t y of 
P . p u b e s c e n s and i t s s e x u a l d i m o r p h i s m , a f ac t which w a s f i r s t no ted by 
A. A. B i r u l y a (1897: 439). The d i f f e r e n c e s found by B a l s s (1913) b e t w e e n 
P . t r i g o n o c h e i r u s (Stmp.) and P . p u b e s c e n s K r . a r e a r e s u l t of the e r r o -
neous i den t i f i ca t i on m a d e by t h i s a u t h o r b e t w e e n P . t r i g o n o c h e i r u s (S tmp . ) 
and P . c a p i l l a t u s (Bened ic t ) ; a l l t h e s e d i f f e r e n c e s l i s t e d c o n s e q u e n t l y r e f e r 
to P . p u b e s c e n s and P . c a p i l l a t u s , which a r e i n d e e d e a s y to d i f f e r e n t i a t e . 
As we had at o u r d i s p o s a l abundant m a t e r i a l f r o m the E u r o p e a n s e a s (White 
Sea and B e r i n g Sea), a s we l l a s f r o m the F a r E a s t e r n s e a s , we r e a c h e d 
the c o n c l u s i o n - b a s e d on a d e t a i l e d s t u d y - t h a t P . p u b e s c e n s and P . t r i g o n o -
c h e i r u s a r e one s p e c i e s . The only s p e c i m e n of P . p u b e s c e n s f r o m G r e e n l a n d 
(No 1086) which we found in the c o l l e c t i o n s i s i d e n t i c a l wi th the E u r o p e a n 
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and P a c i f i c s p e c i m e n s , and t h e r e f o r e D o f l e i n ' s p r o p o s a l to s e p a r a t e one 
p a r t i c u l a r v a r i e t y ( v a r . k r o y e r i ) of the e a s t e r n s h o r e s of N o r t h A m e r i c a 
should be r e j e c t e d . A s to P . b r a n d t i (Bened ic t ) , a f t e r c o m p a r i n g a s p e c i -
m e n of t h i s s p e c i e s - w h i c h we r e c e i v e d f r o m the U. S. N a t i o n a l M u s e u m 
(No 19, 0 9 7 ) - w e s u b s c r i b e d to the opinion of H a n s e n and B a l s s on the 
iden t i ty of t h i s s p e c i e s wi th P . p u b e s c e n s . 

211 121. P a g u r u s b r a c h i o m a s t u s ( T h a l l w i t z ) ( P l a t e 2, F i g u r e 6) 
Eupagurus brachiomastus, 1891: 35; Ortmann, 1892: 312; Terao, 1913: 365, 

The l eng th of t he a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s width. The 
m e d i a n f r o n t a l ou tg rowth i s b r o a d , t r i a n g u l a r and blunt , and b e a r s a tu f t 
of long h a i r s . The l a t e r a l o u t g r o w t h s a r e h a r d l y v i s i b l e . The e y e s t a l k s a r e 
s l e n d e r , long, and c y l i n d r i c a l , and have s m a l l c o r n e a s . T h e o c u l a r 
s c a l e s a r e subova l , with v e r y s t r o n g s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s 
do not r e a c h the end of the e y e s and have h a i r y i n t e r n a l e d g e s . T h e c h e l i -
p e d s a r e p u b e s c e n t . The m e r u s of the r i g h t l eg h a s a t r i a n g u l a r c r o s s 
s ec t i on ; it h a s s p i n e s on the a n t e r i o r edge and s m o o t h l a t e r a l s u r f a c e s ; the 
i n f e r i o r s u r f a c e b e a r s two s t r o n g blunt s p i n e s . The s u p e r i o r s u r f a c e of t he 
c a r p u s i s c o v e r e d with s p i n e s and long h a i r s . T h e s u p e r i o r s u r f a c e of the 
c h e l a i s c o v e r e d wi th th ick , long, s o f t h a i r s ; t h e s e h ide the f a i r l y long 
s p i n e s which a r e e v e n l y d i s t r i b u t e d o v e r t he e n t i r e s u r f a c e of the p r o p o d u s ; 
s t r o n g e r s p i n e s f o r m a row a l o n g the e x t e r n a l edge , and c l e a r l y s e p a r a t e 
the s u p e r i o r s u r f a c e f r o m the i n f e r i o r one; the i n f e r i o r s u r f a c e i s convex and 
a l m o s t s m o o t h ; on the i n t e r n a l edge t h e t r a n s i t i o n be tween the s u p e r i o r and 
the i n f e r i o r s u r f a c e i s g r a d u a l , t he s p i n e s b e c o m i n g g r a d u a l l y s m a l l e r . The 
dac ty l i have c o r n e o u s t i p s . T h e l e f t c h e l i p e d r e a c h e s the m i d d l e of t h e p r o -
podus of the r i gh t c h e l a . T h e m e r u s i s f l a t t ened , wi th s m o o t h , naked l a t e r a l 
s u r f a c e s ; t h e r e i s a s m a l l b lunt sp ine on the i n f e r i o r s u r f a c e t o w a r d the end 
of the i s c h i u m . T h e s u p e r i o r s u r f a c e of the c a r p u s b e a r s two long i tud ina l 
r o w s of s p i n e s with a s m o o t h i n t e r v a l b e t w e e n t h e m ; the l a t e r a l s u r f a c e s a r e 
h a i r y . The s u p e r i o r s u r f a c e of t he che l a i s c o v e r e d wi th s p i n e s and long 
h a i r s ; t he i n f e r i o r s u r f a c e b e a r s s c a t t e r e d t u f t s of h a i r s . The walk ing l e g s 
of the r i g h t s i de ex tend s l i gh t l y beyond t h e r i g h t che l i ped . Al l t he j o i n t s 
a r e h a i r y on t h e i r s u p e r i o r e d g e s . The d a c t y l i a r e s l i g h t l y c u r v e d , wi th 
s t r o n g c o r n e o u s c l a w s . The c o l o r a t i o n i s y e l l o w i s h o r a n g e ; the h a i r s a r e 
p a l e yel low, a l m o s t c o l o r l e s s ; the d a c t y l i of the c h e l i p e d s a r e o f t en c r i m s o n -
t ipped . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . . 7. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . 6. 5 m m 
L e n g t h of e y e s t a l k s 4. 0 m m 
L e n g t h of m e r u s of r i gh t che l iped . . . 9. 0 m m 
L e n g t h of c a r p u s of r i gh t c h e l i p e d . . . 9. 0 m m 
Width of c a r p u s of r i g h t che l i ped . . . 6. 5 m m 
Leng th of c h e l a of r i g h t che l iped . . . 10. 0 m m 
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Width of che l a of r igh t c h e l i p e d . 
Leng th of m e r u s of l e f t che l iped 
Leng th of c a r p u s of l e f t che l iped 
Width of c a r p u s of l e f t che l iped 
Leng th of c h e l a of l e f t che l iped , 
Width of che la of le f t che l iped . . 
Leng th of r i g h t f i r s t walk ing leg. 

. 6 . 5 m m 

. 8. 0 m m 
7. 0 m m 
3. 0 m m 
8. 0 m m 

. 4. 0 m m 

. 28. 0 m m 
212 T h i s s p e c i e s d i f f e r s f r o m P . l a n u g i n o s u s de Haan by the p r e s e n c e of 

two blunt s p i n e s on the i n f e r i o r s u r f a c e of the m e r u s of the r i gh t che l iped , 
by the n a r r o w i m m o v a b l e d a c t y l u s of the r i gh t che l iped , by the c o r n e o u s 
t i p s on the dac ty l i of the r igh t che la , by the g r e a t e r d e g r e e of p u b e s c e n c e 
and the a b s e n c e of r e d s p o t s on the j o i n t s of the a p p e n d a g e s . 

D i s t r i b u t i o n . J a p a n o r China (Tha l lwi tz ) , Sea of J a p a n , on the Soviet 
s h o r e s to the p a r a l l e l of F u r u h e l m I s l and and n o r t h w a r d to De K a s t r i Gulf; 
L a P e r o u s e S t ra i t ; Aniwa Bay . 

E c o l o g y . T h i s s p e c i e s i s found in the l t t o r a l , and d e s c e n d s to d e p t h s 
of 55 to 160 m, ch i e f l y on sandy and r o c k y b o t t o m s ; f a i r l y f r e q u e n t a m o n g 
f i e l d s of C o r a l l i n a , D e s m a r e s t i a , Z o s t e r a , e t c . 

122. P a g u r u s l a n u g i n o s u s de Haan ( P l a t e 5, F i g u r e 2) 
Pagurus lanuginosus de Haan, 185Ch 270, PI. 49, Figure 5. - Eupagurus lanuginosus Ortmann, 1892: 

312; Doflein, 1902: 647; Balss, 1913: 56, Figure 33; Terao, 1913: 370; Yokoya, 1933: 87. 

The leng th of the a n t e r i o r p a r t of the c a r a p a c e c o n s i d e r a b l y e x c e e d s 
i t s width. The m e d i a n ou tg rowth of the f r o n t i s po in ted and t r i a n g u l a r , and 
r e a c h e s half the l eng th of the o c u l a r s c a l e s . The l a t e r a l o u t g r o w t h s 
b a r e l y show. The e y e s t a l k s a r e long and s l e n d e r . T h e s c a p h o c e r i t e s do not 
r e a c h the end of the e y e s ; t h e i r i n t e r n a l e d g e s a r e c o v e r e d wi th long, d e n s e 
h a i r s . The c h e l i p e d s a r e h a i r y . The m e r u s of t he r i g h t che l i ped h a s s m o o t h 
l a t e r a l s i d e s ; the i n f e r i o r s u r f a c e i s a l m o s t naked . The s u p e r i o r s u r f a c e 
of the c a r p u s b e a r s a row of s t r o n g s p i n e s on i t s i n t e r n a l edge and a n o t h e r 
row of s m a l l e r s p i n e s n e a r the m i d d l e ; t h e e n t i r e s u r f a c e , wi th the excep t ion 
of t h e - s p a c e be tween t h e s e two r o w s , i s c o v e r e d wi th long, s o f t h a i r s ; the 
i n t e r n a l s u r f a c e i s l e s s h a i r y , t he i n f e r i o r and e x t e r n a l s u r f a c e s a l m o s t 
naked . The che l a i s b r o a d e r t han the c a r p u s ; i t s i n t e r n a l edge i s a l m o s t 
s t r a i g h t , whi le i t s e x t e r n a l edge i s b r o a d and even ly rounded ; t he i m m o v a b l e 
d a c t y l u s i s t w i c e a s long a s the m o v a b l e one; the whole s u r f a c e i s c o v e r e d 
with d e n s e t u f t s of long, s o f t h a i r s ; the i n t e r n a l and e x t e r n a l e d g e s b e a r 
s p i n e s which c l e a r l y s e p a r a t e the a l m o s t f l a t s u p e r i o r s u r f a c e of t he c h e l a 
f r o m the v e r y p r o t u b e r a n t and c o m p l e t e l y naked i n f e r i o r s u r f a c e . T h e t i p s 
of the dac ty l i a r e c o r n e o u s . The l e f t che l iped r e a c h e s the b a s e of the 
m o v a b l e d a c t y l u s of the r i gh t che l a . The m e r u s i s f l a t t e n e d and h a i r y on i t s 
i n f e r i o r s u r f a c e . T h e c a r p u s b e a r s two r o w s of s p i n e s on i t s s u p e r i o r s u r -
f ace , and t h e r e a r e a l s o t u f t s of long h a i r s , p a r t i c u l a r l y on i t s i n t e r n a l s u r -
f a c e . The s u r f a c e of the che l a i s p r o t u b e r a n t and c o v e r e d with s p i n e s and 

201 



s e t a e l ike the r i gh t che la ; the i n f e r i o r s u r f a c e i s a l m o s t smoo th , wi th 
s c a t t e r e d t u f t s of h a i r s ; the t i p s of the dac ty l i a r e c o r n e o u s . The walk ing 
l e g s of the r i gh t s i de ex tend beyond the r i g h t che l iped ; a l l the j o i n t s of the 
walk ing l e g s a r e h a i r y , p a r t i c u l a r l y on the s u p e r i o r e d g e s . The c a r p a l j o i n t s 
of the f i r s t p a i r a r e s p i n o s e on t h e i r s u p e r i o r s i de . T h e d a c t y l i a r e s h o r t , 

213 s t r a i g h t and not t w i s t e d , wi th s t r o n g c l a w s c u r v e d downward . S p e c i m e n s 
p r e s e r v e d in a l o c h o l have a y e l l o w i s h - o r a n g e c o l o r a t i o n , wi th r e d s p o t s on 
the j o i n t s of a l l the a p p e n d a g e s ( p a r t i c u l a r l y on the e x t e r n a l s u r f a c e s of 
the walk ing l egs ) ; the h a i r s a r e pa l e yel low, a l m o s t whi te ; t he c l a w s of the 
walk ing l e g s a r e d a r k b r o w n . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . . . . . . 8. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e . . . . . . 6. 0 m m 
L e n g t h of e y e s t a l k s . . . 4. 0 m m 
L e n g t h of m e r u s of r i gh t che l iped , . . . . . . 5. 4 m m 
L e n g t h of c a r p u s of r i gh t che l iped . . . . . . . 5. 0 m m 
Width of c a r p u s of r i gh t che l iped . . . . . . . 4. 0 m m 
L e n g t h of c h e l a of r i g h t che l iped . . . . . . . 8. 0 m m 
Width of c h e l a of r i g h t che l i ped . . . 6. 0 m m 
Leng th of m e r u s . o f l e f t che l i ped . . . . . . . 4. 5 m m 
L e n g t h of c a r p u s of l e f t che l i ped . . . . . . . 5. 0 m m 
Width of c a r p u s of l e f t che l iped . . . 2. 5 m m 
L e n g t h of che l a of l e f t che l iped . . . 5. 0 m m 
Width of che l a of l e f t che l i ped . . . 2. 5 m m 
L e n g t h of r i g h t f i r s t wa lk ing leg . . . . . . . 20. 0 m m 

D i s t r i b u t i o n . Sou thern J a p a n - N a g a s a k i , S a g a m i Sea, Tokyo Bay, 
T s u g a r u S t r a i t . At dep ths r a n g i n g f r o m 110 to 229 m . In the Soviet w a t e r s 
of the Sea of J a p a n t h i s s p e c i e s i s r a r e ( in the c o l l e c t i o n s of the H y d r o -
b io log i ca l I n s t i t u t e t h e r e a r e 18 s p e c i m e n s f r o m the r e g i o n of P e t e r the 
G r e a t Bay) . 

23. P a g u r u s a r m a t u s (Dana) ( P l a t e 2, F i g u r e 4) 
Bernhardus armatus Dana, 1851: 270; 1852: 442, PI. 27, Figure 2. — Eupagurus armatus Stimpson, 

1857: 484; Bate, 1866: 287; Whiteaves, 1870: 471. - Eupagurus ochotensis Stimpson, 1858: 248. -
Pagurus ochotensis Holmes, 1900: 137; Benedict, 1901: 463, text-Figure; Rathbun, 1904: 157; Schmitt, 
1921: 130, Figure 84; Stevens, 1925: 279, Figure 3. — Non Pagurus (Eupagurus) bernhardus var. spinimana 
seu subsp. ochotensis Brandt, 1851: 108. 

f 

The width of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s length . The 
t h r e e f r o n t a l o u t g r o w t h s a r e a l m o s t e q u a l l y p r o m i n e n t . The e y e s t a l k s a r e 
s h o r t and s tou t . The o c u l a r s c a l e s b e a r s t r o n g s u b t e r m i n a l s p i n e s , 
which a r e v i s i b l e in d o r s a l v iew. The s c a p h o c e r i t e s a r e not a s s t r o n g a s 
in P . o c h o t e n s i s ; t h e y have a t r i a n g u l a r c r o s s s ec t i on , and a r e smoo th , 
s t r o n g l y f l a t t e n e d and ex tend c o n s i d e r a b l y beyond the e y e s ; t h e i r i n t e r n a l 
e d g e s a r e h a i r y and v e r y uneven, but not s p i n o s e a s in P . o c h o t e n s i s 
and P . o c h o t e n s i s s u b s p . a l e u t i c u s ; the i n t e r n a l s u r f a c e i s not h ighly 
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i r i d e s c e n t . The e x t e r n a l o u t g r o w t h of the b a s a l j o in t of the a n t e n n a l s t a l k 
i s v e r y p r o m i n e n t ; the i n t e r n a l ou tg rowth i s s p i n o s e . The c h e l i p e d s a r e 
s h o r t , s p i n u l o s e and h a i r y . The m e r u s of the r i gh t che l i ped e x t e n d s only 
s l i gh t ly beyond the e y e s . The l a t e r a l s i d e s of the c a r p u s a r e f l a t and g r a n u -
la ted ; the s u p e r i o r s u r f a c e of the c a r p u s and of the c h e l a i s c o v e r e d with 
long s l e n d e r s p i n e s and h a i r s ; the h a i r s m a y be s h o r t e r than the s p i n e s , 
equa l , o r s o m e t i m e s e v e n l o n g e r . T h e c h e l a i s e l o n g a t e d and e v e n l y rounded 

214 on the s u p e r i o r s ide ; the m o v a b l e d a c t y l u s b e a r s a row of s p i n e s on i t s e x -
t e r n a l edge and a n o t h e r row n e a r the m i d d l e ; when c lo sed , the t i p s of the 
dac ty l i c r o s s . The l e f t che l iped e x t e n d s s l i g h t l y beyond the b a s e of t he 
m o v a b l e d a c t y l u s of the r igh t che l a . The s u r f a c e s of the c a r p u s and of t he 
che la a r e c o v e r e d with h a i r s and s p i n e s , a s on the r i gh t leg . The m e r a l , 
c a r p a l and p r o p o d a l j o i n t s of the walk ing l e g s a r e s p i n u l o s e on t h e i r s u -
p e r i o r s i d e s . The dac ty l i a r e s p i n u l o s e ; t h e y a r e l e s s b r o a d and l e s s 
c u r v e d than in P . o c h o t e n s i s ; t h e y have a f u r r o w on both the e x t e r n a l and 
i n t e r n a l s u r f a c e s , and a r e a l m o s t the s a m e leng th a s the two p r e c e d i n g j o i n t s 
t o g e t h e r . The c o l o r a t i o n v a r i e s f r o m ol ive ye l low to a p r i c o t - o r a n g e , wi th 
b r o w n i s h s p o t s ; the c o l o r i s g e n e r a l l y the s a m e a s in P . o c h o t e n s i s , but 
the i r i d e s c e n t sh ine i s r e p l a c e d to a g r e a t ex t en t by a v io le t s h a d e . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 6. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 7 . 0 m m 
Leng th of e y e s t a l k s 3 . 5 m m 
Leng th of s c a p h o c e r i t e s 4 . 0 m m 
Leng th of m e r u s of r i g h t che l iped 7 . 0 m m 
Leng th of c a r p u s of r igh t che l iped 6. 0 m m 
Width of c a r p u s of r i g h t che l iped 4. 5 m m 
L e n g t h of c h e l a of r i g h t che l i ped 10. 0 m m 
Width of che la of r i g h t che l iped 6 . 0 m m 
L e n g t h of r i g h t f i r s t wa lk ing leg 30. 0 m m 

D i s t r i b u t i o n . T h i s f o r m i s a s p e c i e s e n d e m i c to the w e s t e r n s h o r e s 
of N o r t h A m e r i c a , and h a s a r e l a t i v e l y n a r r o w r a n g e : f r o m U n a l a s k a to 
San Diego ( C a l i f o r n i a ) , a t dep ths f r o m 10 to 146 m . Not found in the Sea of 
Okho t sk o r the Sea of J a p a n . 

t 24. P a g u r u s p e c t i n a t u s (S t impson) ( P l a t e 4, F i g u r e 3) 
Eupagurus pectinatus Stimpson 1858: 249; 1907:220; Balss, 1913: 60, text-Figure 35, PI. 1, 

Figure 8; Terao, 1913: 371; Yokoya, 1933: 83. — Eupagurus seriespinosus Thallwitz, 1891: 34, 
Terao, 1913: 372. 

The leng th of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s width. The 
m e d i a n ou tg rowth of the f r o n t i s s h o r t and pointed , and i s h idden by a t u f t 
of long h a i r s . The l a t e r a l o u t g r o w t h s a r e rounded , and b e a r po in ted s u b -
m a r g i n a l s p i n e s d i r e c t e d ob l ique ly o u t w a r d . The e y e s t a l k s a r e long, s l e n d e r 
and c y l i n d r i c a l , wi th b r o a d e n e d b a s e s . The o c u l a r s c a l e s a r e s u b o v a l 
and s m a l l , with s t r o n g s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s a r e c u r v e d , 
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with h a i r y i n t e r n a l e d g e s , and do not r e a c h the end of the e y e s . The t i p of 
the e x t e r n a l ou tg rowth of the b a s a l jo in t of the a n t e n n a l s t a l k b e a r s s e v e r a l 
s p i n e s . The c h e l i p e d s a r e s p i n o s e and h a i r y . T h e m e r u s of the r i g h t 
che l iped h a s rounded c r e s t s , s m o o t h l a t e r a l s i d e s and a h a i r y i n f e r i o r s u r -
f a c e ; the s u p e r o d i s t a l edge b e a r s f r o m two to f ive s p i n e s . The s u p e r i o r 

215 s u r f a c e of t he c a r p u s i s s m o o t h and c o v e r e d wi th t u f t s of long h a i r s ; the 
i n t e r n a l edge b e a r s a row of s t r o n g s p i n e s d i r e c t e d f o r w a r d ; a t the i n n e r 
d i s t a l angle i s a g r o u p of s p i n e s ; the e x t e r n a l s u r f a c e i s s m o o t h and naked ; 
the i n t e r n a l and i n f e r i o r s u r f a c e s a r e s l i gh t l y p u b e s c e n t . The s u p e r i o r s u r -
f a c e of the p r o p o d u s i s t r a n s v e r s e d by e ight i r r e g u l a r long i tud ina l r o w s of 
long s p i n e s , inc lud ing the m a r g i n a l row; the s p i n e s of the e x t e r n a l edge a r e 
the s t r o n g e s t ; t hey a r e o r i e n t e d ob l ique ly o u t w a r d and upward , and c l e a r l y 
s e p a r a t e the s u p e r i o r s u r f a c e of the p r o p o d u s f r o m the p r o t u b e r a n t , s m o o t h 
and s l i g h t l y h a i r y i n f e r i o r s u r f a c e . Long t u f t s of h a i r s a r i s e f r o m the b a s e 
of the s p i n e s on the s u p e r i o r s u r f a c e . The s u r f a c e of the dac ty l i b e c o m e c o n -
cave in a f a i r l y a b r u p t m a n n e r , owing to the r e l a t i v e l y r a i s e d s p i n e s of the 
e x t e r n a l e d g e s . The p r e h e n s i l e e d g e s b e a r s t r o n g whi te t u b e r c l e s ; the t i p s 
a r e c o r n e o u s . The m e r u s of the l e f t che l iped i s f l a t t e n e d and smoo th , wi th 
one o r two s p i n e s on the s u p e r o d i s t a l edge . T h e s u p e r i o r s u r f a c e of the c a r -
pus b e a r s two r o w s of s p i n e s on i t s e d g e s , the s p a c e b e t w e e n t h e s e r o w s 
be ing smoo th ; the i n f e r i o r s u r f a c e i s h a i r y . The s u p e r i o r s u r f a c e of t he 
che l a b e a r s a m o d e r a t e l y high m e d i a n c r e s t which i s f o r m e d by an i r r e g u l a r 
row of round s p i n e s ; s m a l l e r s p i n e s , d i s p o s e d in an i r r e g u l a r double row, 
b o r d e r the e x t e r n a l edge of the p r o p o d u s . The e x t e r n a l s u r f a c e of t h e p r o -
podus i s s p i n o s e , and b e a r s t u f t s of long h a i r s ; t he i n t e r n a l s u r f a c e i s 
l e s s s p i n o s e and h a i r y ; the i n f e r i o r s u r f a c e i s s m o o t h , wi th s c a t t e r e d 
t u f t s of h a i r s . A f a i r l y b r o a d b a s a l gape i s l e f t open w h e n the dac ty l i a r e 
c l o s e d . The walk ing l egs of the r i gh t s i de ex t end beyond the r i g h t che l i ped . 
The m e r a l j o i n t s a r e m a r k e d l y f l a t t e n e d and s l i g h t l y h a i r y on t h e i r e d g e s . 
The c a r p a l j o i n t s of the f i r s t p a i r a r e s p i n o s e on the s u p e r i o r e d g e s ; the 
p r o p o d a l j o i n t s a r e h a i r y . T h e dac ty l i b e a r th i ck h a i r s on t h e i r s u p e r i o r 
e d g e s ; t h e y a r e s t r a i g h t and have s t r o n g c o r n e o u s c l a w s . The s p e c i m e n s 
p r e s e r v e d in a l c o h o l a r e y e l l o w i s h o r a n g e ; p a r t i c u l a r l y s t r i k i n g i s t h e p r o -
t u b e r a n t b r i g h t - o r a n g e i n f e r i o r s u r f a c e of the r i g h t c h e l a . The c l a w s of 
the walk ing l e g s a r e d a r k b rown . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e . 1 4 . 5 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 13. 0 m m 
L e n g t h of e y e s t a l k s 6 . 5 m m 
L e n g t h of m e r u s of r igh t che l iped 13. 0 m m 
L e n g t h of c a r p u s of r igh t che l iped . . . . , . . 13. 0 m m 
Width of c a r p u s of r i gh t che l iped 9. 0 m m 
L e n g t h of che l a of r i g h t che l i ped 1 8 . 5 m m 
Width of che l a of r i gh t che l iped 1 0 . 5 m m 
L e n g t h of m e r u s of l e f t che l iped 1 2 . 5 m m 
L e n g t h of c a r p u s of l e f t che l i ped 10. 5 m m 
Width of c a r p u s of l e f t che l iped 5. 0 m m 
L e n g t h of c h e l a of l e f t che l iped 14. 0 m m 
Width of c h e l a of l e f t che l iped 7 . 0 m m 
L e n g t h of r i g h t f i r s t wa lk ing l e g 50. 0 m m 
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T h i s s p e c i e s d i f f e r s f r o m P . c a p i l l a t u s by the fo l lowing c h a r a c t e r s : 
s h o r t e r s c a p h o c e r i t e s ; t he s u p e r i o r s u r f a c e of the c a r p u s of t he r i g h t c h e l i -

216 ped, which b e a r s no s p i n e s , wi th the e x c e p t i o n of t h e row on the i n t e r n a l 
edge; the long h a i r s and s p i n e s on the p r o p o d u s of the r i gh t che la , p a r t i c u -
l a r y on the e x t e r n a l edge ( h e r e the s p i n e s a r e d i s p o s e d in m o r e o r l e s s 
r e g u l a r long i tud ina l r ows ) ; t he v e r y p r o t u b e r a n t and a l m o s t naked i n f e r i o r 
s u r f a c e of the r igh t che la , which h a s an o r a n g e c o l o r a t i o n ; t he g r e a t e r width 
of the r i gh t che l a and the m a r k e d c o n c a v i t y of i t s dac ty l i ; t h e s t r a i g h t (not 
c u r v e d ) dac ty l i of the wa lk ing l eg s . 

D i s t r i b u t i o n . Sea of J a p a n ; f r o m T s u s h i m a I s l a n d n o r t h w a r d to De 
K a s t r i Gulf; T s u g a r u S t r a i t ( A o m o r i , Hakodate) , L a P e r o u s e S t r a i t ; Aniwa 
Bay. 

E c o l o g y . P a g u r u s p e c t i n a t u s i s found a t dep ths r a n g i n g f r o m 5 to 220 
m, in Soviet w a t e r s , u s u a l l y be tween 10 and 60 m, c h i e f l y on h a r d b o t t o m s ; 
qui te f r e q u e n t l y found in s p o n g e s ( S u b e r i t e s domuncu la ) . 

25. P a g u r u s o b t u s i f r o n s ( O r t m a n n ) ( F i g u r e 20) 
Eupagurus obtusifrons Ortmann, 1892: 313, PI. 21, Figure 18; Terao, 1913: 371; Yokoya, 1933:85. 

The m e d i a n ou tg rowth of the f r o n t a l edge i s b lunt , and a l m o s t a s long 
a s the l a t e r a l o u t g r o w t h s , which b e a r s l e n d e r s u b m a r g i n a l s p i n e s . T h e 
e y e s t a l k s a r e f a i r l y s tou t wi th s l i gh t l y s w o l l e n c o r n e a s ; t h e y a r e s h o r t e r 
t h a n the a n t e n n a l s t a lk , but a l m o s t a s long a s the s c a p h o c e r i t e s . The 
c a r p u s and the p r o p o d u s of t he r i g h t che l i ped a r e c o v e r e d wi th long h a i r s 
and s p i n e s . The s p i n e s on t h e p r o p o d u s a r e d i s p o s e d in e ight o r n ine lon-
g i tud ina l r o w s , which b e c o m e i n d i s t i n c t n e a r t he e x t e r n a l e d g e . T h e e x -
t e r n a l edge of the p r o p o d u s i s b lunt , wi thout s t r o n g s p i n e s . The s u p e r i o r 

Figure 70. Pagurus obtusifrons (Ortmann) 
A — frontal edge; B - right cheliped 
(From Ortmann, 1892). 

205 



s u r f a c e of the p r o p o d u s i s p r o t u b e r a n t . T h e l e f t c h e l a i s h a i r y and s p i -
n o s e . The f i r s t two p a i r s of wa lk ing l e g s a r e h a i r y and have f a i r l y s t r a i g h t 
dac ty l i , wh ich a r e l o n g e r t h a n the p e n u l t i m a t e j o in t s ( O r t m a n n ) . 

D i s t r i b u t i o n . S o u t h e r n J a p a n , n o r t h w a r d not f a r t h e r t h a n T s u g a r u 
S t r a i t . At d e p t h s f r o m 48 to 393 m . 

26. P a g u r u s s e t o s u s ( B e n e d i c t ) ( F i g u r e 71) 
Eupagurus setosus Benedict, 1892: 19. — Pagurus setosus Rathbun, 1904: 159, PI. 5, Figure 1; 

Schmitt, 1921: 136, Figure 88; Stevens, 1925: 290, Figure 11. - Non Pagurus setosus Milne-Edwards, 
1848: 64. 

The l eng th of the a n t e r i o r p a r t of the c a r a p a c e s l i gh t l y e x c e e d s i t s width. 
The m e d i a n ou tg rowth of the f r o n t i s r o u n d e d and i s s l i g h t l y l o n g e r t h a n the 
l a t e r a l ou tg rowths , which s e e m to be po in ted owing to t h e i r s u b m a r g i n a l 

217 s p i n e s . The e y e s t a l k s a r e on ly s l i g h t l y m o r e than half the leng th of the a n -
t e r i o r p a r t of the c a r a p a c e , and a r e m u c h s h o r t e r and s t o u t e r t han in 
P . k e n n e r l y i . T h e o c u l a r s c a l e s a r e v e r y s m a l l and po in ted , wi th 
s t r o n g s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s e x c e e d the e y e s by one f o u r t h 

Figure 71. Pagurus setosus (Benedict) (From Schmitt, 1921) 
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of t h e i r length . Both che l ae of the c h e l i p e d s a r e c o v e r e d with dense , r i g i d 
s e t a e . The r igh t che la b e a r s s e v e n long i tud ina l r o w s of s p i n e s , i nc lud ing 
the m a r g i n a l r o w s ; the s p i n e s a r e s h o r t e r than in P . k e n n e r l y i . The p r e -
h e n s i l e e d g e s of t he dac ty l i b e a r s t r o n g t u b e r c l e s ; t he t i p s a r e c o r n e o u s . 
The m e r u s of the l e f t che l iped i s f l a t t e n e d . The c a r p u s i s s tou t and b e a r s 
two c a r i n a e . 

U s u a l l y the c h e l i p e d s g r e a t l y r e s e m b l e t h o s e of P . k e n n e r l y i in f o r m , 
but t h e i r s p i n e s a r e s h o r t e r and t h e h a i r s l o n g e r . The wa lk ing l e g s a r e 
h a i r y , t he s u p e r i o r e d g e s wi thout s p i n e s , wi th the e x c e p t i o n of t he c a r p a l 
jo in t s of t h e f i r s t p a i r . The dac ty l i a r e s t r a i g h t , e x c e e d i n g by a t h i r d of 
t h e i r length the length of t he a n t e r i o r p a r t of t h e c a r a p a c e . The c o l o r a t i o n 
i s p ink i sh ye l low, wi th i r r e g u l a r b r o w n s t r i p e s , , excep t on t h e c h e l a e and 
the dac ty l i . The s p i n e s have a p r i c o t - o r a n g e t i p s . The h a i r s a r e b r o w n a t 
t h e i r b a s e s and have ye l low t i p s . The a n t e n n a e a r e b r o w n on the s u p e r i o r 
s i de and ye l low on the i n f e r i o r s i d e . Young s p e c i m e n s a r e u s u a l l y l i g h t e r 
in c o l o r . S p e c i m e n s p r e s e r v e d in a l coho l a r e pa l e y e l l o w . The l e g s of 
s p e c i m e n s p r e s e r v e d in f o r m a l i n have r e d d i s h - m a u v e s t r i p e s and m u d -
c o l o r e d h a i r s . 

D i m e n s i o n s 
218 Leng th of a n t e r i o r p a r t of c a r a p a c e 14. 0 m m 

Width of a n t e r i o r p a r t of c a r a p a c e 1 3 . 0 m m 
Leng th of r i g h t che l iped 48. 0 m m 
Leng th of che l a of r igh t che l iped 2 1 . 0 m m 

As a ru l e , P a g u r u s c a p i l l a t u s g r e a t l y r e s e m b l e s P . s e t o s u s , a p a r t f r o m 
the s l i gh t ly c u r v e d dac ty l i of the wa lk ing l eg s . The r igh t che l a i s a l s o p r o -
p o r t i o n a t e l y s h o r t e r , and i t s m o r e n u m e r o u s s p i n e s a r e l e s s s t r o n g and 
d i s p o s e d in l e s s d i s t i n c t long i tud ina l r o w s . In s p e c i m e n s of equa l d i m e n s i o n s , 
the s p i n e s of the r i g h t che l a in P . c a p i l l a t u s a r e on ly half a s long a s t h o s e 
of P . s e t o s u s . The r i g h t che l a of P . s e t o s u s i s a l m o s t tw ice a s long a s 
b r o a d and i t s dac ty l i a r e m o r e c o n c a v e than in P . c a p i l l a t u s . The r igh t 
che l a of P . c a p i l l a t u s i s g e n e r a l l y one and a half t i m e s a s long a s b r o a d , 
and s o m e t i m e s even one and t h r e e q u a r t e r s . We found on ly a s i n g l e s p e c i -
m e n in which t h e c h e l a w a s even l o n g e r - a l m o s t tw ice a s long a s b r o a d ; the 
p e c u l i a r a r m a t u r e of the r i g h t che la , howeve r , l e f t no r o o m f o r doubt . In 
addi t ion, the t r i a n g u l a r e x t e r n a l s u r f a c e of the l e f t che l a of P . s e t o s u s i s 
m o r e rounded , and not a s b r o a d a s in P . c a p i l l a t u s - i t s length m o r e than 
f o u r t i m e s i t s b r e a d t h . The t r i a n g u l a r e x t e r n a l s u r f a c e of the l e f t c h e l a of 
P . c a p i l l a t u s i s a l m o s t t h r e e t i m e s a s long a s b r o a d (Schmi t t ) . 

D i s t r i b u t i o n . F r o m Kodiak I s l and ( A l a s k a ) to the Santa C r u z I s l a n d s 
( C a l i f o r n i a ) . At dep ths r a n g i n g f r o m 9 to 480 m . E n c o u n t e r e d m u c h l e s s 
f r e q u e n t l y than P . k e n n e r l y i . 

27. P a g u r u s k e n n e r l y i (S t impson) ( F i g u r e 72) 
Eupagurus kennerlyi Stimpson 1864: 153; Benedict, 1892: 19; Walker, 1892: 275. - Pagurus 

kennerlyi Holmes, 1900: 143; Rathbun, 1904: 159, PI. 5, Figure 4; Stevens, 1925: 289, Figure 10. 
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The leng th of the a n t e r i o r p a r t of the c a r a p a c e s l i gh t l y e x c e e d s i t s width. 
The m e d i a n ou tg rowth of the f r o n t i s s h o r t , t r i a n g u l a r and s o m e t i m e s h a r d l y 
v i s i b l e . The l a t e r a l o u t g r o w t h s a r e s m a l l and rounded , wi th po in ted s u b -
m a r g i n a l s p i n e s . The e y e s t a l k s a r e of m o d e r a t e length, s t r a i g h t and s l e n d e r , 
not e x c e e d i n g the a n t e n n a l s t a l k ; t he c o r n e a s a r e s o m e w h a t b r o a d e n e d with 
an a p i c a l tuf t of h a i r s . The s c a p h o c e r i t e s a r e s m a l l , s l e n d e r and h a i r y , and 
do not r e a c h the end of the e y e s . Al l the l e g s a r e h igh ly p u b e s c e n t . The 
c h e l i p e d s a r e v e r y s h o r t and s tout ; both a r e m u c h s h o r t e r t han the walk ing 
l e g s and a r e d e n s e l y c o v e r e d wi th s h o r t s p i n e s . The m e r u s of the r i g h t 
che l iped h a s an a l m o s t t r i a n g u l a r c r o s s s ec t i on ; the e x t e r n a l s u r f a c e i s 
smoo th , the i n f e r i o r one s p i n o s e . T h e l eng th of the c a r p u s i s a l m o s t equa l 
to tha t of the p r o p o d u s of t he che la ; t he i n t e r n a l edge b e a r s s e v e n o r e ight 
s l e n d e r , c u r v e d s p i n e s . The che l a i s s l i g h t l y b r o a d e r than the c a r p u s and 
i s t r a v e r s e d by s e v e n f a i r l y i r r e g u l a r long i tud ina l r o w s of pa l e s l e n d e r s p i n e s 
( the m a r g i n a l r o w s inc luded) ; the h a i r s a r e not d e n s e but a r e m u c h l o n g e r 

219 than the s p i n e s . The dac ty l i a r e s h o r t e r than the p r o p o d u s ; the m o v a b l e 
d a c t y l u s b e a r s two d i s t i n c t r o w s of poin ted t u b e r c l e s . The p r e h e n s i l e e d g e s 
b e a r s t r o n g t u b e r c l e s ; t h e i r t i p s a r e c o r n e o u s . The l e f t che l iped a l m o s t 
r e a c h e s the m i d d l e of the m o v a b l e d a c t y l u s of the r i g h t che l a . The m e r u s 
i s f l a t t e n e d and b e a r s two r o w s of s p i n e s . The e x t e r n a l , t r i a n g u l a r s u r f a c e 
of the che l a i s c o v e r e d wi th s t r o n g s p i n e s . The walk ing l egs a r e s tou t ; the 
dac ty l i a r e s t r a i g h t . The c o l o r a t i o n ( a c c o r d i n g to S tevens ) v a r i e s f r o m pa le 
p ink i sh yel low to a p ink i sh b rown with b r o w n s p o t s . The s p i n e s of t he c h e l a e 
a r e whi te , the h a i r s b rown. The walk ing l egs a r e l e s s b rown than the c h e l i -
p e d s . At f i r s t s ight , the a n t e n n a e s e e m to be f o r m e d of b r o w n and whi te 
r i n g s , but when c o n s i d e r e d m o r e c a r e f u l l y , it a p p e a r s tha t a p p r o x i m a t e l y at 
the m i d d l e of the f l a g e l l u m the r i n g s a r e m a d e up of f o u r to s ix b r o w n s e g -
m e n t s which a l t e r n a t e a s fo l lows : one w h i t e - t w o b r o w n - a n o t h e r whi te ; t hen 
the whole s e r i e s i s r e p e a t e d , the r i n g s b e c o m i n g b r o a d e r d i s t a l ly , a s the 
n u m b e r of the b rown s e g m e n t s i n c r e a s e s to e ight to t en ; t he t i p i s m a d e up 
of whi te s e g m e n t s . On the b a s a l p a r t t h e r e a r e l e s s b r o w n s e g m e n t s , m a n y 
r i n g s be ing i n c o m p l e t e . In y o u n g e r s p e c i m e n s t h i s a l t e r n a t i o n i s l e s s 
d i s t i n c t . 

D i s t r i b u t i o n . The A leu t i ans , s o u t h w a r d to Washington, a t d e p t h s 
f r o m 3 to 177 m . 

128. P a g u r u s c a p i l l a t u s (Bened ic t ) ( P l a t e 3, F i g u r e 2) 
Eupagurus capillatus Benedict, 1892: 8. - Pagurus capillatus Holmes, 1900: 138; Rathbun, 1904: 

157, PI. 4, Figure 3; 1919: 7; Schmitt, 1921: 132, Figure 85. - Eupagurus trigonocheirus Balss, 1913: ( 
63 (part). 

T h e l eng th of the a n t e r i o r p a r t of the c a r a p a c e s l i gh t l y e x c e e d s i t s width . 
The m e d i a n o u t g r o w t h of the f r o n t h a s a b r o a d t r i a n g u l a r f o r m , with a tu f t 
of sof t , long h a i r s ; t h e l a t e r a l o u t g r o w t h s a r e rounded , wi th s t r o n g s u b -
m a r g i n a l s p i n e s . The e y e s t a l k s a r e long and s l e n d e r , wi th a s l igh t m e d i a n 

220 c o n s t r i c t i o n . T h e o c u l a r s c a l e s a r e con i ca l , w i th r o u n d e d t i p s , t u f t s 
of h a i r s on the s u p e r i o r s u r f a c e , and s t r o n g s u b t e r m i n a l s p i n e s . T n e 

208 



s c a p h o c e r i t e s a r e c u r v e d and r e a c h the end of t he e y e s o r ex tend s l i gh t l y 
beyond t h e m . The e x t e r n a l ou tg rowth of the b a s a l jo in t of the a n t e n n a l s t a l k 
h a s a t e r m i n a l sp ine , wi th t h r e e add i t i ona l s p i n e s on i t s i n t e r n a l edge ; t he 
i n t e r n a l ou tg rowth b e a r s a s t r o n g s p i n e . The c h e l i p e d s a r e long and h a i r y . 
The d e g r e e of p u b e s c e n c e i s v e r y v a r i a b l e , but t h e l a r g e r s p e c i m e n s a r e , 
a s a r u l e , m o r e h a i r y . The s a m e i s t r u e of the s p i n e s , which v a r y both in 
d i m e n s i o n s and in d e n s i t y . The m e r u s of the r i g h t che l iped h a s smoo th , 
naked, o r h a i r y e d g e s ; the s u p e r o d i s t a l edge b e a r s s p i n e s ; the i n f e r i o r 
s u r f a c e i s s p i n o s e and h a i r y . The e n t i r e s u r f a c e of the c a r p u s i s h a i r y ; 
the s u p e r i o r s u r f a c e i s c o v e r e d with s p i n e s , f r o m the b a s e s of which a r i s e 
t u f t s of h a i r s which a r e l o n g e r t han the s p i n e s . The che l a i s e longa ted ; the 
p r o t u b e r a n t s u p e r i o r s u r f a c e i s c o v e r e d with s c a t t e r e d s p i n e s and h a i r s ; 
the s t r o n g e s t s p i n e s a r e d i s p o s e d on the m i d d l e of the p r o p o d u s and on the 

e x t e r n a l edge ; t he s u p e r i o r s u r f a c e of 
the m o v a b l e d a c t y l u s b e a r s a l ong i tud i -
n a l row of f a i r l y s t r o n g s p i n e s , whi le 
i t s e x t e r n a l edge i s b o r d e r e d by a 
double row of s m a l l e r s p i n e s . The 
i n f e r i o r s u r f a c e i s p r o t u b e r a n t , and 
b e a r s s p a r s e g r a n u l e s and h a i r s . The 
dac ty l i a r e m o d e r a t e l y long, wi th c o r -
n e o u s t i p s . The l e f t che l iped r e a c h e s 
the b a s e of the m o v a b l e d a c t y l u s of t he 
r i g h t che la , whi le in the l a r g e s p e c i -
m e n s it i s s l i gh t l y s h o r t e r . The m e r u s 
i s f l a t t e n e d and h a i r y , wi th a s p i n o s e 
i n f e r i o r s u r f a c e . T h e c a r p u s b e a r s two 
r o w s of s p i n e s on the e d g e s of i t s s u -
p e r i o r s u r f a c e , whi le t he s p a c e b e -
tween t h e m i s s m o o t h and naked ; the 
l a t e r a l and i n f e r i o r s u r f a c e s a r e h a i r y . 
T h e c h e l a h a s a n a r r o w , oval , s y m -
m e t r i c a l f o r m ; the s p i n o s e m e d i a n 
c r e s t i s not p r o m i n e n t and not v e r y 
ev iden t ; the e x t e r n a l s u r f a c e , which i s 

equa l ly p r o t u b e r a n t , i s c o v e r e d with s p i n e s and h a i r s ; the i n t e r n a l s u r f a c e 
b e a r s only h a i r s . The dac ty l i a r e s l i g h t l y c u r v e d downward . T h e wa lk ing 
l e g s a r e h a i r y , e s p e c i a l l y on t h e i r s u p e r i o r e d g e s ; on the r i g h t s i de t h e y 
e x c e e d the che l iped . The m e r a l j o i n t s of the f i r s t p a i r a r e s p i n o s e on 
the i n f e r i o r s ide , whi le the c a r p a l j o i n t s a r e s p i n o s e on the s u p e r i o r 
s ide . The dac ty l i a r e long, c u r v e d and s l i gh t l y tw i s t ed , hav ing d e n s e h a i r s 
on the s u p e r i o r and i n f e r i o r e d g e s and ending in s t r o n g , c o r n e o u s c l a w s . T h e 
c o l o r a t i o n of the s p e c i m e n s p r e s e r v e d in a l c o h o l i s p a l e p ink i sh ye l low. The 
h a i r s of the c h e l i p e d s a r e o f t en m u d d y o r s a n d y even a f t e r p r e s e r v a t i o n . 

Figure 72. Pagurus kennerlyi (Stimpson) 
(From Stevens, 1925) 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 9 . 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 8 . 0 m m 
L e n g t h of e y e s t a l k s 5 . 5 m m 
Leng th of m e r u s of r i g h t che l iped 10. 0 m m 
L e n g t h of c a r p u s of r i gh t che l iped 10. 5 m m 
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Width of c a r p u s of r i g h t che l iped 8. 0 m m 
Leng th of che l a of r igh t che l iped 15. 0 m m 
Width of c h e l a of r igh t che l iped 9. 0 m m 

221 Leng th of m e r u s of l e f t che l iped 8 . 5 m m 
L e n g t h of c a r p u s of l e f t che l iped 8. 5 m m 
Width of c a r p u s of l e f t che l iped 4. 0 m m 
Leng th of c h e l a of l e f t che l iped 1 1 . 0 m m 
Width of c h e l a of l e f t che l iped 6 . 0 m m 
Leng th of r i g h t f i r s t walk ing leg 41. 0 m m 

We r e f e r r e d p r e v i o u s l y to B a l s s ' s y n o n y m i z i n g of t h i s s p e c i e s wi th 
P . t r i g o n o c h e i r u s ( = P . p u b e s c e n s ) . The two s p e c i e s can be e a s i l y d i s -
t i n g u i s h e d by the p e c u l i a r s t r u c t u r e of the s u p e r i o r s u r f a c e of t h e i r l e f t 
c h e l a e ; in P . p u b e s c e n s t h i s s u r f a c e b e a r s a d i s t i n c t l y p r o n o u n c e d m e d i a n 
c r e s t ; the e x t e r n a l s u r f a c e of the che la i s ob l ique ly t r i a n g u l a r , and the 
whole c o n t o u r of the che l a i s a s y m m e t r i c a l ; in P . c a p i l l a t u s the m e d i a n 
c r e s t of the s u p e r i o r s u r f a c e i s l e s s p ronounced , and the e n t i r e c o n t o u r of 
the che l a i s s y m m e t r i c a l . In addi t ion , the s p i n e s of P . c a p i l l a t u s a r e l o n g e r ; 
the h a i r s a r e d e n s e r and have a p inna te s t r u c t u r e ( in P . p u b e s c e n s t h e y a r e 
s i m p l e ) . The leng th of the s c a p h o c e r i t e s i s equa l to tha t of the e y e s o r even 
s h o r t e r , whi le in P . p u b e s c e n s the s c a p h o c e r i t e s a r e a l w a y s l o n g e r t han 
the e y e s . 

D i s t r i b u t i o n . Only on the w e s t e r n s h o r e s of the Sea of J a p a n , s o u t h -
w a r d to C h o g u - C h e n - D o g u Bay ( n o r t h e r n Korea ) ; no t r e p o r t e d f r o m J a p a n ; 
Sea of Okhotsk ; e a s t e r n s h o r e s of K a m c h a t k a ; B e r i n g Sea; on the A m e r i c a n 
s h o r e s s o u t h w a r d to C a l i f o r n i a (36° 55'N); s o u t h e r n p a r t of t he C h u c k c h e e 
Sea up to 66° 40 'N . 

E c o l o g y . Found a t dep ths r a n g i n g f r o m 5 to 432 m; u s u a l l y e n c o u n t e r e d 
be tween 10 and 100 m, c h i e f l y on m u d d y b o t t o m s . 

29. P a g u r u s c o n s t a n s (S t impson) ( F i g u r e 73) 
Eupagurus constans Stimpson, 1858: 248; 1907: 218, PI. 24, Figure 3; Henderson, 1888: 67, PI. 6 , 

Figure 8; Ortmann, 1892: 310; Doflein, 1892: 647; Alcock, 1905: 177; Balss, 1913: 55; Terao, 1913: 366; 
Yokoya, 1933: 81. 

The a n t e r i o r p a r t of the c a r a p a c e i s p r o t u b e r a n t and v e r y h a r d , b e a r i n g 
two a r c u a t e d and d i v e r g i n g r o w s of t u f t s of s e t a e , which may , howeve r , be 
c o m p l e t e l y o b l i t e r a t e d in old s p e c i m e n s . The m e d i a n f r o n t a l o u t g r o w t h i s 
m o d e r a t e l y po in ted and p r o t r u d e s f a r t h e r than the l a t e r a l o u t g r o w t h s , which 
a r e a l s o poin ted . The e y e s t a l k s a r e f a i r l y long, but do not r e a c h the end of 
the a n t e n n a l s t a l k s ; the c o r n e a s b r o a d e n s l igh t ly . The s c a p h o c e r i t e s a r e long 
and h a i r y , ex tend ing beyond the e y e s ( a c c o r d i n g to O r t m a n n t h e y a r e s h o r t e r , 
o r a t m o s t , equal ) . On the edge of the s e c o n d s t e r n a l s e g m e n t a r e two poin ted 
d e n t i c l e s o r s p i n e s be tween the b a s e s of t he t h i r d m a x i l l i p e d s . The r i g h t 
che l iped i s v e r y l a r g e , and ex t ends c o n s i d e r a b l y beyond the ends of the 
walk ing l eg s . The i s c h i u m b e a r s a long poin ted sp ine at i t s i n n e r ang le 
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( O r t m a n n could not f ind it in h i s s p e c i m e n s , but in Dof l e in s s p e c i m e n s t h i s 
222 sp ine was p r e s e n t ) . The m e r u s b e a r s a n u m b e r of s p i n e s on the s u p e r o a n t e r -

i o r edge . The length of the c a r p u s s l i g h t l y e x c e e d s i t s width and i s a l m o s t 
equa l to tha t of the p ropodus , s o m e t i m e s m o r e . The s u p e r i o r s u r f a c e of the 
che l a i s f la t , i t s e d g e s s h a r p . T h e d a c t y l i a r e s h o r t e r t han the p r o p o d u s and 
they m e e t c l o s e l y ; t hey b e a r a row of d e n s e t u f t s of h a i r s on t h e i r i n t e r n a l 
e d g e s . The l e f t che l iped e x t e n d s beyond the b a s e of t he m o v a b l e d a c t y l u s of 
the r igh t che la . T h e a r m a t u r e of the two c h e l i p e d s i s s i m i l a r . The s u r f a c e 
of the m e r u s i s a l m o s t s m o o t h and i s c o v e r e d wi th s h o r t r o w s of h a i r s ; t h e s e 
h a i r s a r e not d e n s e and a r e d i s p o s e d in f a i n t t r a n s v e r s e l i n e s . The c a r p u s 
and the che la b e a r s p i n e s on t h e i r s u p e r i o r s u r f a c e s and a r e t h i c k l y c o v e r e d 
with h a i r s which a r i s e f r o m the b a s e s of the s p i n e s and r e a c h t h e i r t i p s . 
In the m i d d l e of the p r o p o d u s of the r i gh t c h e l a a row of s t r o n g e r s p i n e s i s 
found; the m a r g i n a l s p i n e s of t he p r o p o d u s a r e a l s o s t r o n g e r . On the l e f t 
che la t h i s m e d i a n row of s p i n e s e x t e n d s onto the i m m o v a b l e d a c t y l u s ; t h e r e 
i s a row of s p i n e s on the e x t e r n a l edge, and s e v e r a l s c a t t e r e d s p i n e s a r e 
found a t the b a s e of the i n t e r n a l s i de . S e t i g e r o u s t u b e r c l e s a r e found b e -
tween t h e s e s p i n e s . The walk ing l e g s a r e s l e n d e r , w i th a s p a r s e h a i r c o v e r i n g ; 
the c a r p a l j o i n t s b e a r one o r two s p i n e s on the s u p e r i o r edge ; t he dac ty l i a r e 
long, s l e n d e r and s t r a i g h t , l o n g e r t han the p ropod i ; t h e y b e a r s h o r t , r i g i d 
h a i r s ; t he c o r n e o u s t i p s a r e v e r y s h o r t . The c o l o r a t i o n i s pa l e o r a n g e , wi th 
s m a l l s p o t s on the body. The l e g s have d a r k - r e d s t r i p e s on t h e i r s u p e r i o r 
s i d e s . 

As shown by S t i m p s o n and a l m o s t 
a l l the s u b s e q u e n t a u t h o r s t h i s s p e -
c i e s i s a l w a y s found in s y m b i o s i s 
with H y d r a c t i n i a s o d a l i s S tmp. ; t h i s 
h y d r o i d c o v e r s the s m a l l p r i m a r y 
s h e l l i nhab i t ed by the h e r m i t c r a b , 
but s u b s e q u e n t l y g r o w s to a s u c h 
ex ten t tha t the h e r m i t c r a b i s no 
l o n g e r ab l e to change i t s p r i m a r y 
s h e l l - a s m o s t of the P a g u r i d a e d o -
but r e m a i n s i t s whole l i fe wi th in 
t h i s p e c u l i a r s h e l t e r f o r m e d by the 
hyd ro id ; d e e p in the c a v i t y inhab i t ed 
by the h e r m i t c r a b the p r i m a r y s h e l l 
can s t i l l be found. T h e s p e c i e s i s 
s o m e t i m e s found in s p o n g e s (Dof le in , 
B a l s s ) and it s e e m s tha t in t h i s c a s e 
the sponge d i s s o l v e s the p r i m a r y 
s h e l l of the h e r m i t c r a b . 

D i s t r i b u t i o n . Sou the rn J a p a n , 
n o r t h w a r d to Hakoda te (Yezo) . At 
d e p t h s r a n g i n g f r o m 5 to 150 m . 

223 6. Genus PARAPAGURUS Smi th 
Parapagurus Smith, 1880: 50; 1882: 20; Henderson, 1888: 85; Milne-Edwards and Bouvier, 1893: 26; 

Stebbing, 1893: 166; Holmes, 190ft 155; Alcock, 1905: 98; Balss, 1912: 96; 1913: 49; Terao, 1913: 382; 

Figure 73. Pagurus cons tans (Stimpson) 
(From Stimpson, 1907) 
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Schmitt, 1921: 145. - Sympagurus Smith, 1883: 37; Henderson, 1888: 52; Milne-Edwards and Bouvier, 
1893: 58; Stebbing, 1893: 166; Alcock, 1905: 103. 

Type s p e c i e s : P a r a p a g u r u s p i l o s i m a n u s Smith . 
The a b d o m e n of the m a l e b e a r s p a i r e d a p p e n d a g e s on i t s f i r s t and s e c o n d 

a b d o m i n a l s e g m e n t s . The f e m a l e h a s only one oviduct , open ing on the coxa l 
jo in t of the l e f t t h i r d t h o r a c i c l imb . The b a s e s of the t h i r d m a x i l l i p e d s a r e 
f a r a p a r t . The exopodi te of the f i r s t p a i r of m a x i l l i p e d s h a s no f l a g e l l u m . 
The e y e s a r e s m a l l . The a n t e n n u l e s and the a n t e n n a e a r e long. The s t e r n a l 
p l a t e s be tween the f i r s t and s e c o n d walk ing l e g s a r e n a r r o w . As in m o s t of 
the M a c r u r a , t he g i l l s a r e c o m p o s e d of n u m e r o u s c y l i n d r i c a l p a p i l l a e , and 
not of p l a t e s a s in m o s t of the P a g u r i d a e . The r i g h t che l i ped i s s t r o n g e r 
than the l e f t one; the dac ty l i m o v e in a h o r i z o n t a l p l ane . T h e l e g s of the 
f o u r t h p a i r have s u b c h e l a e . 

Key to the S p e c i e s 
1 ( 2 ) , E y e s t a l k s s l e n d e r , t a p e r i n g d i s t a l l y . D a c t y l i of l e f t c h e l a not 

l o n g e r than p r o p o d u s . I n f e r i o r edge of dac ty l i of wa lk ing l e g s 
wi th v e r y s m a l l , b a r e l y v i s i b l e s p i n u l e s . . . 

t l . P . p i l o s i m a n u s S m i t h . 
2 ( 1 ) . E y e s t a l k s s tout , widening d i s t a l l y . D a c t y l i of l e f t c h e l a c o n s i d e r a b l y 

l o n g e r t han p r o p o d u s . I n f e r i o r edge of dac ty l i of wa lk ing l e g s wi th 
d i s t i nc t s p i n e s 2. P . m e r t e n s i i H o l m e s . 

t l . P a r a p a g u r u s p i l o s i m a n u s Smi th ( F i g u r e 74) 
Parapagurus pilosimanus Smith, 1880: 51; 1883: 33, PI. 5, Figures 3-5 , PI. 6, Figure la; 1882: 20, 

PL 2, Figure 4; Milne-Edwards and Bouvier, 1893: 28; 1894: 64, PI. 9, Figures 1 to 17; 1900: 187, 
PI. 6, Figure 2, PI. 24, Figures 1 to 3; Alcock, 1905: 99, PI. 10, Figure 1; Hansen, 1908: 29; Balss, 
1912: 96, PI. 11, Figures 1 to 6; 1913: 50; Terao, 1913: 385; Yokoya, 1933: 79. 

The width of the a n t e r i o r p a r t of t he c a r a p a c e s l i g h t l y e x c e e d s i t s length; 
t h i s p a r t i s a l m o s t naked . The m e d i a n f r o n t a l o u t g r o w t h i s b r o a d and b lunt ; 
the l a t e r a l o u t g r o w t h s a r e v e r y s m a l l . The e y e s t a l k s a r e long, t a p e r i n g 
d i s t a l l y and b e a r i n g long h a i r s on t h e i r s u p e r i o r s u r f a c e ; t h e c o r n e a s a r e 
v e r y s m a l l . The o c u l a r s c a l e s a r e s m a l l , s l e n d e r , and po in ted . The 
a n t e n n a l s t a l k s a r e v e r y long and s l e n d e r ; the d o r s a l f l a g e l l u m i s d e n s e l y 
c o v e r e d wi th h a i r s on i t s i n f e r i o r s i d e . The s c a p h o c e r i t e s r e a c h the end 
of the e y e s o r ex tend s l i g h t l y beyond t h e m ; t h e y a r e v e r y p u b e s c e n t on 

2 2 4 t h e i r s u p e r i o r edge . The f l a g e l l a of the a n t e n n a a r e a l m o s t e n t i r e l y h a i r l e s s . 
The r i g h t che l iped i s l a r g e , a l m o s t equa l to the l eng th of the body. The 
m e r u s b e a r s s m a l l t u b e r c l e s and i s p a r t l y h a i r y on i t s e x t e r n a l and i n f e r i o r 
s u r f a c e s . The s u r f a c e of t he c a r p u s i s c o v e r e d with s m a l l t u b e r c l e s and 
de l i c a t e , sof t , l i g h t - c o l o r e d h a i r s . The c h e l a e a r e e q u a l l y p r o t u b e r a n t on 
both s u p e r i o r and i n f e r i o r s i d e s , and have r o u n d e d l a t e r a l e d g e s ; the 
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e n t i r e s u r f a c e - e x c e p t f o r a s m a l l s p a c e at the b a s e of the i n f e r i o r s i d e -
and the s u r f a c e of the b a s a l p a r t of the dac ty l i a r e t u b e r c u l a t e d and c o v e r e d 
with h a i r s , l ike the s u r f a c e of the c a r p u s . The i m m o v a b l e d a c t y l u s i s f a i r l y 
s l e n d e r , and t a p e r s c o n s i d e r a b l y t o w a r d the c o r n e o u s t ip ; the p r e h e n s i l e 

edge i s t h u s ob l ique ly d i r e c t e d 
to the r i gh t ; the m o v a b l e d a c t y l u s 
i s a l m o s t the s a m e length a s t he 
i n t e r n a l edge of the propodus ' . 
The p r e h e n s i l e e d g e s of the 
dac ty l i a r e a l m o s t s t r a i g h t and 
b e a r a few s h o r t blunt t u b e r c l e s . 
The l e f t che l iped i s v e r y s l e n d e r , 
and a t t a i n s a l m o s t t h r e e f o u r t h s 
of the l eng th of the r i g h t c h e l i -
ped; the c a r p u s and the che la 
a r e l e s s t u b e r c u l a t e d than t h o s e 
of the r igh t leg, but t hey have 
a s i m i l a r p u b e s c e n c e . The 
dac ty l i a r e a l m o s t the s a m e 
leng th a s the p r o p o d u s ; t h e y a r e 
s l e n d e r and s l igh t ly c u r v e d down-
w a r d a t t h e i r t ipu; the t i p s a r e 
c o r n e o u s , the p r e h e n s i l e e d g e s 

Figure 74. Parapagurus pilosimanus Smith a r e S h a r P , a n d t h e S u r f a c e of 
the dac ty l i i s r o u n d e d and naked, 

with the excep t ion of s o m e s c a t t e r e d t u f t s of s h o r t h a i r s a r i s i n g f r o m s m a l l 
225 d e p r e s s i o n s on the s u r f a c e . The walk ing l egs ex tend beyond the end of the 

r i g h t che l iped ; excep t the dac ty l i , t hey a r e a l m o s t s m o o t h and naked . T h e 
s econd p a i r a r e s o m e w h a t l o n g e r and s t o u t e r than the f i r s t . In both p a i r s 
of l e g s the c a r p a l j o i n t s a r e a l m o s t half the l eng th of the m e r a l j o i n t s , and 
r e a c h the d i s t a l end of the c a r p u s of the r i g h t che l iped ; the p r o p o d a l j o i n t s 
a r e s l i gh t ly l o n g e r than the m e r a l j o i n t s . The dac ty l i a r e c o n s i d e r a b l y 
l o n g e r than the p ropod i ; t h e y a r e s l e n d e r , s t r o n g l y c u r v e d - e s p e c i a l l y t o w a r d 
t h e i r s l e n d e r , po in ted t i p s - a n d l a t e r a l l y c o m p r e s s e d ; t h e i r s i d e s a r e naked , 
a l m o s t smoo th , and b e a r a s m a l l long i tud ina l f u r r o w which e x t e n d s onto the 
s t r o n g l y c u r v e d t e rmina l - p a r t ; t h i s t e r m i n a l p a r t i s even m o r e c o m p r e s s e d 
l a t e r a l l y , and v e r y s l i gh t l y c u r v e d ; the i n f e r i o r and the s u p e r i o r e d g e s a r e 
rounded , with the excep t ion of t h e i r t e r m i n a l p a r t s ; the s u p e r i o r edge 
b e a r s s e v e r a l s c a t t e r e d h a i r s , m o r e n u m e r o u s n e a r the end of the edge, 
which b e c o m e s s h a r p in i t s t e r m i n a l s e c t o r . The f i r s t p a i r of a b d o m i n a l 
a p p e n d a g e s of the m a l e a r e c l o s e t o g e t h e r , and a r e s i t u a t e d a l m o s t be tween 
the coxae of the p o s t e r i o r t h o r a c i c l e g s . E a c h a p p e n d a g e i s c o m p o s e d of a 
s ing le p la te , which b e c o m e s s l i gh t ly t h i c k e r n e a r i t s b a s e ; i t s d i s t a l half 
b r o a d e n s in a th in p la te which f o r m s a tube, s l i g h t l y t a p e r i n g f o r half i t s 
length; the c a v i t y of t h i s tube h a s a p o s t e r o m e d i a l d i r e c t i o n . The s econd 
p a i r of a p p e n d a g e s a r e a r t i c u l a t e d a t the s i d e s of the a b d o m e n , s o m e d i s -
t a n c e f r o m the f i r s t p a i r ; t h e i r b a s e s a r e , t h e r e f o r e , v e r y f a r a p a r t . E a c h 
appendage i s c o m p o s e d of a c y l i n d r i c a l b a s a l jo in t , with which a l o n g e r and 
m e m b r a n o u s t e r m i n a l jo in t i s a r t i c u l a t e d ; t he a r t i c u l a t i o n i s s u c h a s to f o r m 
a tube when it i s in l ine wi th the s u r f a c e of the c o r r e s p o n d i n g a p p e n d a g e of 
the f i r s t jo in t ; i t s a n t e r i o r s ide b e a r s a s m a l l f u r r o w t e r m i n a t i n g on the 
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e x t e r n a l s ide , not f a r f r o m the t ip ; the t i p of the appendage i s s l e n d e r , 
pointed, and h a i r y . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e . 
Width of a n t e r i o r p a r t of c a r a p a c e . 
L e n g t h of e y e s t a l k s 
Leng th of c a r p u s of r igh t che l iped . 
L e n g t h of p r o p o d u s of r i g h t che l iped 
Width of p r o p o d u s of r i g h t c h e l i p e d . 
Width of l e f t f i r s t walk ing l eg . . . 
Leng th of d a c t y l u s of r i g h t c h e l a . . 

13. 4 m m 
12. 0 m m 

6. 3 m m 
18. 0 m m 
26. 0 m m 
13. 7 m m 
83. 0 m m 
14. 0 m m 

D i s t r i b u t i o n . P a r a p a g u r u s p i l o s i m a n u s i s a t y p i c a l d e e p - s e a f o r m 
(found f r o m 210 to 4, 000 m), and h a s a wide d i s t r i b u t i o n , c h i e f l y in the 
t r o p i c a l and s u b t r o p i c a l z o n e s of the At l an t i c O c e a n : n e a r I ce l and ; on the 
s o u t h w e s t s h o r e s of I r e l a n d ; the B a y of B i s c a y ; t he c o a s t of Spain and 
P o r t u g a l ; M o r o c c o and Senegal ; the A z o r e s and the C a n a r y I s l a n d s ; S i e r r a 
Leone , T r i s t a n Da Cunha ; P a t a g o n i a (47°48 'S) ; Nova Scot ia ; S a r g a s s o 
Sea; the B e r m u d a s . Ind ian Ocean ; A r a b i a n Sea and B a y of B e n g a l . 
P a c i f i c Ocean : Banda Sea, n e a r P a i n a ; the P h i l i p p i n e s ; J a p a n at Y o k o h a m a 

226 and Muro to Cape ; V a l p a r a i s o ; n e a r the G a l a p a g o s I s l a n d s ; Gulf of C a l i f o r n i a . 
The n o r t h e r n d i s t r i b u t i o n a l l i m i t of P . p i l o s i m a n u s i s the 53° N. p a r a l l e l ; 
the s o u t h e r n l i m i t i s the 48° S. p a r a l l e l . In Soviet s e a s t h i s s p e c i e s w a s 
c a p t u r e d by the B e r i n g Sea Exped i t i on of the H y d r o b i o l o g i c a l I n s t i t u t e 
(1932), n e a r the s h o r e s of K a m c h a t k a (52° 42. 5 'N 159° 03. 5 'E ) a t a depth 
of 830 m . 

2. P a r a p a g u r u s m e r t e n s i i H o l m e s ( F i g u r e 75) 
Parapagurus mertensii Holmes, 1900: 155; Rathbun, 1904: 162, PI.5, Figure 6; Schmitt, 1921: 

146, PI. 16, Figure 5. - Non Pagurus mertensii Brandt, 1851: 112. 

The m e d i a n ou tg rowth of t he f r o n t i s p r o m i n e n t , s o m e w h a t e longa t ed , wi th 
a rounded t i p and s u b p a r a l l e l e d g e s ; the l a t e r a l o u t g r o w t h s a r e s m a l l . T h e 
width and l eng th of the a n t e r i o r p a r t of t he c a r a p a c e a r e a l m o s t the s a m e . 
The e y e s t a l k s a r e sho r t , and a r e a l m o s t half a s long a s the a n t e r i o r 
p a r t of t he c a r a p a c e . The c h e l i p e d s a r e p u b e s c e n t , s p i n i f e r o u s , and 
v e r y unequa l . T h e r igh t che l iped i s v e r y l a r g e ; the c a r p u s i s long, i t s 
i n t e r n a l and e x t e r n a l e d g e s a r e sp inose , and the p r o t u b e r a n t s u p e r i o r 
s u r f a c e b e a r s two r o w s of s h o r t s p i n e s . T h e c h e l a i s long, n a r r o w , d o r s o -
v e n t r a l l y f l a t t ened , and s l i gh t l y c u r v e d downward t o w a r d the c a r p u s ; 
the rounded s u p e r i o r s u r f a c e b e a r s m i n u t e g r a n u l e s , d i s p o s e d in i r r e g u l a r 
r o w s which b e c o m e l o n g e r on the dac ty l i ; the i n t e r n a l and the e x t e r n a l e d g e s 
a r e s h a r p and p a r a l l e l , and b e a r d e n t i f o r m g r a n u l e s . The l e f t che l iped i s 
long, s l e n d e r , and weak. The c a r p u s i s s u b c y l i n d r i c a l and b e a r s t h r e e 
r o w s of s p i n e s on i t s s u r f a c e . The c h e l a i s n a r r o w and m u c h l o n g e r t han 
the c a r p u s ; the p r o p o d u s i s v e r y s h o r t , the dac ty l i a r e long, n a r r o w and 
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c u r v e d v e n t r a l l y . T h e d a c t y l i of t he wa lk ing l e g s a r e 
e x c e p t i o n a l l y long and s l e n d e r , wi th n u m e r o u s s p i n e s 
on t h e i r i n f e r i o r s i d e s . 

T h i s s p e c i e s f u r n i s h e s one of the c u r i o u s e x a m p l e s 
of c o m m e n s a l i s m be tween hyd ro id c o l o n i e s and d e e p -
s e a h e r m i t c r a b s . The h y d r o i d colony, which c o v e r s 
t he s h e l l inhab i ted by the c r a b , f o r m s a m e m b r a n o u s 
c r u s t which e x t e n d s beyond the b o r d e r s of the she l l , 
and, a c c o r d i n g to Bened ic t , g r a d u a l l y d i s s o l v e s it, so 
t h a t the s h e l t e r of the h e r m i t c r a b b e c o m e s m e m b r a n o u s 
i n s t e a d of c a l c a r e o u s . In t h e s p e c i m e n tha t we s tud ied , 
t he s h e l t e r w a s f o r m e d p a r t l y by a b r o k e n f r a g m e n t of 
a she l l , but c h i e f l y by a co lony of h y d r o i d s . Such a 
s h e l t e r e n a b l e s the c r a b to g row without t h e n e e d of 
d a n g e r o u s c h a n g e s of the s h e l l ( H o l m e s ) . 

U n d e r the n a m e P a g u r u s m e r t e n s i i , B r a n d t in f a c t 
d e s c r i b e d a s p e c i m e n of P a g u r u s h i r s u t i u s c u l u s (Dana) . 
Al l the s p e c i m e n s found in the c o l l e c t i o n of the Z o o -

log ica l In s t i t u t e of the A c a d e m y of S c i e n c e s which we s t u d i e d - t h e o r i g i n a l 
s p e c i m e n s of B r a n d t i n c l u d e d - b e l o n g to the l a t t e r s p e c i e s . A s a c t u a l 
l o c a t i o n s of P a r a p a g u r u s m e r t e n s i i one shou ld t h e r e f o r e inc lude on ly t h o s e 
l i s t e d by H o l m e s (which w e r e c o n s i d e r e d e r r o n e o u s by M. Rathbun) , n a m e l y : 
the C a l i f o r n i a n c o a s t , b e t w e e n the L o b o s R o c k s (36° 2 5 ' 4 0 u N) and a point 
sou thwes t of Nikola i I s l and (33° 00' 30" N), a t d e p t h s of 139 to 479 m . 
Al l the o t h e r l o c a l i t i e s r e p o r t e d (Kodiak , S i tka , V a n c o u v e r , K a m c h a t k a ) 
r e f e r to P a g u r u s h i r s u t i u s c u l u s , and not to P a r a p a g u r u s m e r t e n s i i . 

7. Genus ORTHOPAGURUS S tevens 
Orthopagurus Stevens, 1927: 247. 

Type s p e c i e s : O r t h o p a g u r u s m i n i m u s ( H o l m e s ) . 
The f r o n t a l edge of the c a r a p a c e h a s a m e d i a n ou tg rowth . The b a s e s of 

the t h i r d m a x i l l i p e d s a r e f a r a p a r t . The e x o p o d i t e s of a l l t h r e e m a x i l l i p e d s 
a r e f l a g e l l i f o r m . The g i l l s a r e of the p h y l l o b r a n c h i a t e type , 11 on e a c h s i d e . 
The c h e l i p e d s a r e unequal , the r i g h t leg s t r o n g e r than the l e f t . T h e f o u r t h 
p a i r of p e r e i o p o d s have s u b c h e l a e . The a b d o m e n i s bent downward , not 
c u r v e d s p i r a l l y and, in both s e x e s , b e a r s u n p a i r e d p l eopods on the l e f t 
s i de . The u r o p o d s a r e s y m m e t r i c a l , o r v e r y s l i g h t l y s t r o n g e r on t h e 
l e f t s ide . 

The s p e c i e s of t h i s genus do not r e a c h l a r g e d i m e n s i o n s and dwel l 
m o s t l y in t u b e s of w o r m s . 

Key to the S p e c i e s 
1 ( 2 ) . Right che l a b r o a d e n s d i s t a l l y ; b a s e n a r r o w and convex; d i s t a l p o r -

t ion d e c l i v a t e wi th e d g e s u p t u r n e d . L a t e r a l f r o n t a l o u t g r o w t h s 
rounded t l . O. m i n i m u s ( H o l m e s ) . 
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2 ( 1 ) . Right c h e l a a l m o s t u n i f o r m in width; f l a t t e n e d o r s l i g h t l y convex . 
L a t e r a l f r o n t a l o u t g r o w t h s i n s i g n i f i c a n t . . f 2 . Q. s c h m i t t i (S tevens ) . 

t l . Q r t h o p a g u r u s m i n i m u s ( H o l m e s ) 
Pagurus minimus Holmes, 1900. 145; Rathbun, 1904: 160. - Pylopagurus minimus Schmitt, 1921: 

144, PI. 16, Figures la , lb, l c . — Qrthopagurus minimus Stevens, 1927, 247, Figure 1. 

The width of t he a n t e r i o r p a r t of the c a r a p a c e i s a l m o s t t he s a m e a s i t s 
l eng th . The m e d i a n f r o n t a l ou tg rowth i s po in ted and t r i a n g u l a r , wi th a t u f t 
of h a i r s ; the l a t e r a l o u t g r o w t h s a r e rounded , wi th m a r k e d s u b m a r g i n a l 
s p i n e s . The e y e s t a l k s a r e long, b r o a d e n i n g p r o x i m a l l y ; t h e i r l eng th i s 
a l m o s t two t h i r d s tha t of the a n t e r i o r p a r t of the c a r a p a c e . The o c u l a r 
s c a l e s a r e t r i a n g u l a r , wi th s u b t e r m i n a l s p i n e s . The s c a p h o c e r i t e s a r e 

228 s h o r t and r e a c h the m i d d l e of the e y e s t a l k s . The e x t e r n a l ou tg rowth of the 
b a s a l jo in t of the a n t e n n a l s t a l k b e a r s t h r e e a p i c a l s p i n e s . T h e c h e l i p e d s 
a r e l e s s h a i r y than in O. s c h m i t t i . The m e r u s of the r i g h t che l i ped h a s a 
t r i a n g u l a r c r o s s s e c t i o n ; it i s s m o o t h and s l i g h t l y h a i r y on i t s i n f e r i o r 
s u r f a c e . The c a r p u s b r o a d e n s d i s t a l l y ; i t s s u p e r i o r s u r f a c e i s s l i g h t l y 
h a i r y , s m o o t h n e a r the e x t e r n a l edge, but b e a r i n g s p i n e s a t the i n n e r d i s t a l 
ang le ; a row of f a i r l y s t r o n g s p i n e s , c u r v e d f o r w a r d , a r e found on i t s 
i n t e r n a l edge; the i n f e r i o r s u r f a c e i s h a i r y . T h e c h e l a i s e longa t ed , m a r k e d l y 
b r o a d e n i n g d i s t a l l y ; the s u p e r i o r s u r f a c e i s e v e n l y c o v e r e d wi th s h o r t s p i n e s 
and b a r e l y v i s i b l e h a i r s ; the i n f e r i o r s u r f a c e i s smoo th , wi th s c a t t e r e d 
h a i r s . Both dac ty l i a r e the s a m e width at t h e i r b a s e s , and a r e e q u a l l y 
r ounded t o w a r d t h e i r t ips , t h e i r e d g e s be ing s l i g h t l y r a i s e d and c o v e r e d 
with f a i r l y s t r o n g s p i n e s ; the s u r f a c e of t he dac ty l i i s d i s t i n c t l y l o w e r c o m -
p a r e d with t ha t of the p r o p o d u s ; the p r e h e n s i l e e d g e s b e a r s t r o n g whi te t u -
b e r c l e s . The t i p s a r e c o r n e o u s . The l e f t che l iped b a r e l y r e a c h e s the b a s e of 
the m o v a b l e d a c t y l u s of the r i gh t c h e l a . The m e r u s i s f l a t t e n e d . The c a r p u s 
b e a r s two r o w s of s p i n e s on i t s s u p e r i o r s i d e . T h e c h e l a i s rounded , i t s 
s u p e r i o r s u r f a c e obl ique ; the dac ty l i a r e l o n g e r than the p r o p o d u s ; t he 
g e n e r a l c h a r a c t e r of the c h e l a r e s e m b l e s tha t of O. s c h m i t t i , but t he dac ty l i 
a r e l e s s tw i s t ed , and the gape l e f t open when t h e y a r e c l o s e d i s n a r r o w e r . 
The walk ing l e g s a r e s l e n d e r and f l a t t ened ; t hey r e a c h the end of the r i gh t 
che l iped , and have h a i r y s u p e r i o r and i n f e r i o r e d g e s ; t h e dac ty l i a r e s l e n d e r , 
c u r v e d , and s o m e w h a t l o n g e r than the p ropod i . T h e g e n e r a l c o l o r a t i o n i s 
r e d d i s h , wi th d a r k - r e d s p o t s . The l a r g e .chel iped i s of a d a r k e r r e d than 
the r e s t of the body, p a r t i c u l a r l y at i t s d i s t a l end. The e y e s t a l k s have a 
pa l e m e d i a n s t r i p e . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 
Width of a n t e r i o r p a r t of c a r a p a c e . 
Leng th of e y e s t a l k s 
L e n g t h of m e r u s of r i gh t che l iped . 
L e n g t h of c a r p u s of r igh t che l iped . 

3. 0 m m 
2. 5 m m 
2. 0 m m 
3. 0 m m 
2. 5 m m 
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Width of c a r p u s of r i g h t che l iped 2. 0 m m 
L e n g t h of che l a of r i g h t che l iped . . . . . 4. 0 m m 
Width of c h e l a of r i g h t c h e l i p e d 3 . 0 m m 
Leng th of m e r u s of l e f t che l iped 2 . 0 m m 
Leng th of c a r p u s of le f t che l iped 2 . 5 m m 
Width of c a r p u s of l e f t che l iped 1 . 0 m m 
Leng th of c h e l a of l e f t che l iped 3 . 0 m m 
Width of c h e l a of l e f t che l iped 1 . 5 m m 
Leng th of r i gh t f i r s t walk ing l eg . . . . . 1 0 . 0 m m 

T h i s s p e c i e s i s c l o s e l y r e l a t e d to O. s c h m i t t i (S tevens) , f r o m which it 
d i f f e r s by the m o r e d i s t i n c t l a t e r a l o u t g r o w t h s of the f r o n t , i t s s h o r t e r 
s c a p h o c e r i t e s , i t s r i gh t che la , which b r o a d e n s d i s t a l l y and h a s r a i s e d 
edges , a s l i g h t e r p u b e s c e n c e , and a n a r r o w e r gape be tween the c l o s e d 
dac ty l i . 

229 D i s t r i b u t i o n . Skidegate , Queen C h a r l o t t e Sound ( B r i t i s h Co lumbia ) ; 
San F r a n c i s c o , M o n t e r e y Bay, L a g u n a b e a c h and San Diego ( C a l i f o r n i a ) ; 
f r o m 27. 4 to 64 m (Schmi t t ) . We found on ly one s p e c i m e n of t h i s s p e c i e s 
in the c o l l e c t i o n s of the H y d r o b i o l o g i c a l I n s t i t u t e ; it w a s c a p t u r e d in 
N e l ' m a B a y ( T a t a r S t r a i t ) a t a dep th of 20 m . 

E c o l o g y . O r t h o p a g u r u s m i n i m u s u s u a l l y i n h a b i t s w o r m t u b e s ; it w a s 
a l s o found in s h e l l s of D e n t a l i u m . 

t 2 . O r t h o p a g u r u s s c h m i t t i (S tevens ) {P la t e 2, F i g u r e 1). 

Pylopagurus schmitti Stevens, 1925: 298, Figures 17 to 22. - Orthopagurus schmitti Stevens, 
1927: 249, Figures 1 to 4 . 

The leng th of the a n t e r i o r p a r t of the c a r a p a c e v e r y s l i g h t l y e x c e e d s 
i t s width. The m e d i a n f r o n t a l ou tg rowth i s poin ted , wi th a tu f t of long, 
s l e n d e r h a i r s ; the l a t e r a l o u t g r o w t h s a r e b a r e l y v i s i b l e . The e y e s t a l k s a r e 
long and s l e n d e r , s l i g h t l y b r o a d e r a t t h e i r b a s e s . The o c u l a r s c a l e s a r e 
s h o r t and t r i a n g u l a r , wi th s t r o n g s u b t e r m i n a l s p i n e s . T h e s c a p h o c e r i t e s 
a r e s h o r t , and a t t a in only two t h i r d s of the leng th of the e y e s t a l k s . The e x -
t e r n a l ou tg rowth of the b a s a l jo in t of the a n t e n n a l s t a l k h a s two a p i c a l s p i n e s 
and long h a i r s on i t s i n f e r o e x t e r n a l edge . The c h e l i p e d s a r e c o v e r e d wi th 
r e l a t i v e l y long, s l e n d e r h a i r s , p a r t i c u l a r l y on the c a r p a l j o i n t s and on t h e 
c h e l a e . The m e r u s of the r i gh t che l iped h a s a t r i a n g u l a r c r o s s s ec t i on , 
with s l i gh t l y h a i r y e d g e s and a m o r e p u b e s c e n t i n f e r i o r s u r f a c e . The 
s u p e r i o r , i n t e r n a l and i n f e r i o r s u r f a c e s of t he c a r p u s b e a r long h a i r s , 
whi le t he e x t e r n a l s u r f a c e i s l e s s h a i r y ; the s u p e r i o r s u r f a c e i s c o v e r e d 
with s m a l l r e d s p i n e s ; l a r g e r s p i n e s , which a r e d i r e c t e d f o r w a r d , f o r m 
a row a long the i n t e r n a l edge . T h e che l a i s s o m e w h a t b r o a d e r than the 
c a r p u s ; it h a s a l m o s t p a r a l l e l edges , and d o e s not b r o a d e n d i s t a l l y ; the 
p r o t u b e r a n t s u p e r i o r s u r f a c e of the p r o p o d u s i s c o v e r e d wi th s m a l l r e d 
sp ines , which b e c o m e l a r g e r on the i n t e r n a l edge; the s p i n e s on the dac ty l i 
a r e white , and f o r m two long i tud ina l r o w s on the m o v a b l e d a c t y l u s ; the 
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i n f e r i o r s u r f a c e i s smoo th , s l i gh t l y p u b e s c e n t , and c l e a r l y s e p a r a t e d f r o m 
the s u p e r i o r s u r f a c e by a row of m a r g i n a l s p i n e s ; the p r e h e n s i l e edge of 
the m o v a b l e d a c t y l u s b e a r s f o u r whi te t u b e r c l e s , whi le tha t of the i m m o v a b l e 
d a c t y l u s b e a r s only two; t he dac ty l i have c o r n e o u s t i p s . As shown by B. A. 
S tevens , the s u p e r i o r s u r f a c e of the c h e l a v a r i e s g r e a t l y both in l eng th and 
in the d e g r e e of p r o t u b e r a n c e ; in young s p e c i m e n s it i s s h o r t e r t han it i s 
b r o a d , and i s a l m o s t f la t , whi le in old s p e c i m e n s it i s l o n g e r and in m o s t 
c a s e s , p r o t u b e r a n t . The l e f t che l iped r e a c h e s the b a s e of t he m o v a b l e 
d a c t y l u s of the r i gh t che l a . T h e m e r u s i s f l a t t ened , and on i t s s u p e r i o r 
s u r f a c e it i s h a i r y . The c a r p u s b r o a d e n s s l i gh t l y d i s t a l l y , and b e a r s a row 
of s p i n e s on the s u p e r i o r s i de . The c h e l a i s e longa ted , wi th a n a r r o w b a s e ; 
t h e r e i s a s l igh t c r e s t , which s t a r t s f r o m the b a s e of the p r o p o d u s and e x -
t e n d s to the m i d d l e of the i m m o v a b l e d a c t y l u s ; beyond t h i s c r e s t , the s u r -
f a c e of the p r o p o d u s i s c o v e r e d with s m a l l s p i n e s ; the i n t e r n a l s u r f a c e i s 
s m o o t h ; the i n f e r i o r and s u p e r i o r s u r f a c e s a r e bo th h a i r y . The dac ty l i a r e 

230 long and tw i s t ed , and have c o r n e o u s t i p s , which l e a v e a l a r g e gape w h e n 
c l o s e d . The walk ing l e g s a r e s l e n d e r , f l a t t e n e d , and h a i r y - p a r t i c u l a r l y on 
t h e i r s u p e r i o r and i n f e r i o r e d g e s - a n d do not e x c e e d the c h e l i p e d s . The 
dac ty l i a r e s l e n d e r , c u r v e d , and not tw i s t ed , wi th long, s l e n d e r , c o r n e o u s 
c l a w s . The c o l o r a t i o n i s pa le p i n k i s h ye l low o r white , wi th i r r e g u l a r o r a n g e -
b r o w n s p o t s and s t r i p e s ; the dac ty l i have a p r i c o t - o r a n g e t i p s . The h a i r s 
a r e yel low, wi th a s i l v e r s h e e n . 

D i m e n s i o n s 
Leng th of a n t e r i o r p a r t of c a r a p a c e 5. 0 m m 
Width of a n t e r i o r p a r t of c a r a p a c e 4. 5 m m 
Leng th of e y e s t a l k s 3 . 0 m m 
Leng th of m e r u s of r i g h t che l iped 5. 0 m m 
Leng th of c a r p u s of r i g h t che l iped 6 . 0 m m 
Width of c a r p u s of r i g h t che l iped 4. 0 m m 
Leng th of che l a of r i g h t che l iped 8. 5 m m 
Width of c h e l a of r i gh t che l iped 4 . 5 m m 
Leng th of m e r u s of l e f t che l iped 4 . 5 m m 
Leng th of c a r p u s of l e f t che l iped 5 . 5 m m 
Width of c a r p u s of l e f t che l iped 2. 0 m m 
L e n g t h of c h e l a of l e f t che l iped 6 . 5 m m 
Width of chtela of l e f t che l iped 3 . 0 m m 
L e n g t h of r i gh t f i r s t wa lk ing l eg 2 1 . 0 m m 
D i s t r i b u t i o n . W e s t e r n c o a s t s of N o r t h A m e r i c a , s t a t e of Washington, 

n e a r the P u g e t Sound B i o l o g i c a l Stat ion (Reed Rock , n e a r B r o w n I s l a n d , 
San J u a n I s l a n d s , T u r n Rock, n e a r Lopez I s l and , e tc) ; Sea of J a p a n , only 
on the Soviet s h o r e s , c h i e f l y in the a r e a of V l a d i m i r and Olga b a y s . Not 
r e p o r t e d f r o m J a p a n ; not e n c o u n t e r e d in the i n t e r v e n i n g r e g i o n s (Sea of 
Okhotsk , e a s t e r n s h o r e s of K a m c h a t k a , B e r i n g Sea). 

E c o l o g y . L ike the p r e c e d i n g s p e c i e s , O. s c h m i t t i i s found in w o r m 
t u b e s ( S a b e l l a r i a c e m e n t a r i u m , Se rpu la , e t c ) . On rocky , she l ly , and 
pebb ly g rounds , at d e p t h s f r o m 6 to 220 m . 
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8. Genus SPIROPAGURUS S t i m p s o n 
Spiropagurus Stimpson, 1858s 236; 1907: 214; Henderson, 1888: 71; Milne-Edwards and Bouvier, 

1893: 110; Stebbing, 1893: 165; Alcock, 1905: 117; Balss, 1913: 65; Terao, 1913: 385. 

Type s p e c i e s : S p i r o p a g u r u s s p i r i g e r (de Haan) . 
The a n t e r i o r half of the c a r a p a c e i s f a i r l y h a r d . The e y e s t a l k s a r e s h o r t , 

with b r o a d e n e d c o r n e a s . The a n t e n n a e a r e long, t he s c a p h o c e r i t e s s l e n d e r . 
The b a s e s of t he t h i r d m a x i l l i p e d s a r e f a r a p a r t ; t h e i r coxa l j o i n t s a r e 
s m a l l . The c h e l i p e d s a r e a l m o s t e q u a l - o n e l eg m a y be v e r y s l i g h t l y l a r g e r . 

231 T h e dac ty l i m o v e in a h o r i z o n t a l p l ane . The coxa l j o in t of t he f o u r t h wa lk ing 
l eg of the m a l e b e a r s an u n p a i r e d gen i t a l appendage , which h a s the f o r m of 
a s p i r a l l y c u r v e d m e m b r a n o u s tube , t he s u p e r i o r edge of t h i s tube b e a r i n g 
a c o r n e o u s s t r i p e ; t h i s s t r i p e g ives the t ube a c e r t a i n e l a s t i c i t y ; the t e l s o n 
if b i f id d i s t a l ly , and the e d g e s of the p l a t e s a r e d e n t i c u l a t e d . 

The s p e c i e s of t h i s genus a r e found in the t r o p i c a l s u b l i t t o r a l zone 
( P a n a m a , West Ind ies , w e s t e r n s h o r e s of A f r i c a ) ; in t he I n d o - P a c i f i c r e g i o n 
t h i s genus i s r e p r e s e n t e d only by the s p e c i e s S p i r o p a g u r u s s p i r i g e r (de 
Haan), which, in a n o r t h e r l y d i r e c t i o n , e x t e n d s to s o u t h e r n J a p a n . We i n -
c luded t h i s s p e c i e s in o u r w o r k on the b a s i s of an ind ica t ion , though d o u b t -
ful , f r o m the n o r t h e r n p a r t of the Sea of J a p a n . 

1. S p i r o p a g u r u s s p i r i g e r (de Haan) ( P l a t e 5, F i g u r e 3) 
Pagurus spiriger de Haan, 1850: 206, PI. 49, Figure 2. - Spiropagurus spiriger Stimpson, 185& 

248; 1907: 214; Henderson, 1888: 72; 1893: 425; 1892: 297; Rathbun, 1902: 37; Alcock, 1905: 118, 
PI. 13, Figure 1; Nobili , 1905: 3; Southwell, 1906: 216; Balss, 1913: 65; Terao, 1913: 386; Yokoya, 
1933: 91. 

The width of the a n t e r i o r p a r t of the c a r a p a c e e x c e e d s i t s length . The 
s u r f a c e of both the a n t e r i o r and p o s t e r i o r p a r t s of the c a r a p a c e i s c o v e r e d 
with f l a t p r o m i n e n c e s , which a r e s o m e w h a t s c a l e l i k e and which b e a r on 
t h e i r a n t e r i o r e d g e s f a i r l y long, so f t , h o r i z o n t a l h a i r s . The m e d i a n and 
l a t e r a l ou tg rowths of the f r o n t a r e r ounded and e q u a l l y p r o m i n e n t ; the 
l a t e r a l o u t g r o w t h s b e a r s h o r t , con ica l , s u b m a r g i n a l s p i n e s . The o c u l a r 
s c a l e s ' a r e b road , e a c h with a r ounded t ip and concave s u r f a c e , in t he 
m i d d l e of which a h igh p r o m i n e n c e i s found; the e d g e s a r e d e n s e l y c o v e r e d 
on the i n f e r i o r s i de wi th h a i r . The e y e s t a l k s a r e s h o r t , d o r s o v e n t r a l l y 
f l a t t ened , and widening at t h e c o r n e a s ; t h e s u p e r i o r s u r f a c e s of the s t a l k s 
b e a r r o w s of h o r i z o n t a l h a i r s ; the c a v i t y of the c o r n e a s i s a l s o b o r d e r e d 
by a row of s u c h h a i r s . The b a s a l jo in t of t h e a n t e n n a l s t a l k h a s a r e l a t i v e l y 
blunt i n t e r n a l ou tg rowth and a po in ted e x t e r n a l one . T h e s c a p h o c e r i t e s a r e 
h a i r y - p a r t i c u l a r l y a long t h e i r i n t e r n a l edges—and ex t end beyond the end of 
the e y e s . The c h e l i p e d s a r e equa l in l eng th and s i m i l a r in s t r u c t u r e . The 
m e r u s i s n a r r o w , with a t r i a n g u l a r c r o s s s e c t i o n ; i t s i n f e r i o r s i d e s a r e 
rounded . The c a r p u s i s n a r r o w , with rounded s i d e s and a row of s p i n e s 
a long the i n t e r n a l edge; the s u r f a c e i s c o v e r e d wi th the s a m e f l a t p r o m i -
n e n c e s a s the c a r a p a c e . The c h e l a i s long - e longa ted ; i t s s u p e r i o r and 
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i n f e r i o r s u r f a c e s a r e c o v e r e d with a r c u a t e d r o w s of s h o r t h o r i z o n t a l h a i r s ; 
the e x t e r n a l and i n t e r n a l e d g e s b e a r long h a i r s ; the h a i r s on the s u r f a c e 
of the dac ty l i a r e d i s p o s e d in t u f t s . The p r e h e n s i l e edge of the i m m o v a b l e 
d a c t y l u s b e a r s t en d e n t i c l e s , which b e c o m e t u b e r c u l i f o r m n e a r the b a s e ; 
t he p r e h e n s i l e e d g e s of t he m o v a b l e d a c t y l u s b e a r t h r e e d e n t i c l e s on t h e i r 
p r o x i m a l half ; the s p a c e s be tween t h e s e d e n t i c l e s on both dac ty l i , a s we l l 
a s the d i s t a l half of the p r e h e n s i l e edge of the m o v a b l e dac ty lu s , b e a r 

232 s h o r t , s e r i a t e d , c o r n e o u s p l a t e s . The c u r v e d poin ted t i p s of the dac ty l i 
c r o s s when c l o s e d . The walk ing l e g s e x c e e d the c h e l i p e d s by the l eng th of 
t h e i r dac ty l i . Al l the j o i n t s a r e f l a t t ened , and both the e x t e r n a l and i n t e r n a l 
s i d e s a r e c o v e r e d with r o w s of s h o r t h a i r s ; the s u p e r i o r e d g e s a r e h a i r y . 
The c a r p a l j o i n t s b e a r s p i n e s at the s u p e r o d i s t a l e n d s . The dac ty l i a r e 
long, c u r v e d in t h e i r d i s t a l t h i rd , and v e r y p u b e s c e n t on t h e i r s u p e r i o r 
edge ; the g r o o v e on the e x t e r n a l s u r f a c e i s l ined wi th h a i r s which a r e d i r e c t -
ed u p w a r d ; on the i n t e r n a l s u r f a c e a r e two r o w s of e r e c t h a i r s : one of t h e m 
i s found on the i n f e r i o r edge, the o t h e r in the m i d d l e . The c o r n e o u s t i p i s 
s h o r t and r e l a t i v e l y blunt . On the coxa of the l e f t f o u r t h wa lk ing l eg of the 
m a l e i s a long s p i r a l m a d e up of two o r t h r e e s p i r e s ; t h i s i s the gen i t a l 
appendage . The c o l o r a t i o n of the s p e c i m e n s p r e s e r v e d in a l coho l i s l ight 
r e d d i s h yel low, whi le tha t of l iv ing s p e c i m e n s i s y e l l o w i s h b rown , s o m e -
t i m e s s l i gh t l y r e d d i s h ; the h a i r s a r e l ight and sh in ing . 

D i s t r i b u t i o n . E a s t Indian A r c h i p e l a g o , B a y of Benga l , t he Mald ive 
I s l a n d s ; Z a n z i b a r ; the A d m i r a l t y I s l a n d s ; T o r r e s S t r a i t ; China Sea; J a p a n 
( the n o r t h e r n m o s t l oca l i t y i s Tokyo Bay) . As shown by Yokoya h i m s e l f , 
the l oca l i t y r e p o r t e d by t h i s a u t h o r ( n o r t h e r n p a r t of the Sea of J a p a n ) i s 
ques t i onab l e , s i n c e the l a b e l w a s m i s s i n g ; T s u r u g a Bay . 

E c o l o g y . T h i s s p e c i e s s w i m s f r e e l y , u s i n g i t s h a i r y wa lk ing l e g s 
and c a r r y i n g i t s s h e l l . M a x i m u m r e p o r t e d depth: 20 m . 

D i m e n s i o n s 
L e n g t h of a n t e r i o r p a r t of c a r a p a c e 
Width of a n t e r i o r p a r t of c a r a p a c e 
Leng th of e y e s t a l k s 
Leng th of s c a p h o c e r i t e s 
L e n g t h of m e r u s of che l iped . . . 
L e n g t h of c a r p u s of c h e l i p e d . . . 
L e n g t h of c h e l a of che l iped . . . 
Width of c h e l a of che l iped . . . 
Leng th of l e f t f i r s t wa lk ing leg. . 

8. 0 m m 
9. 5 m m 
4. 5 m m 
4. 5 m m 
9. 0 m m 
7. 0 m m 

13. 0 m m 
4. 0 m m 

46. 0 m m 
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233 8. F a m i l y LITHODIDAE 
Lithodidae Dana, 1852: 1430; Ortmann, 1892 : 271; 1901: 1147; Schmitt, 1921: 146. 

The body i s c r a b l i k e . Mos t of the c a r a p a c e i s h a r d . T h e r o s t r u m i s 
wel l deve loped , t r i a n g u l a r , a c i c u l a r o r s p i n i f o r m , and p r o v i d e d with a c c e s -
s o r y s p i n e s . The l inea a n o m u r i c a i s d i s t i n c t . The e y e s t a l k s a r e wi thou t 
o c u l a r s c a l e s at t h e i r b a s e s . The s c a p h o c e r i t e s a r e s p i n i f o r m , f r e q u e n t l y 
r a m i f i e d . The t h i r d m a x i l l i p e d s a r e p e d i f o r m . The f i r s t p e r e i o p o d s a r e 
che l a t e ; the r i g h t leg i s u s u a l l y s t r o n g e r than the l e f t . The f o r m and d i -
m e n s i o n s of t he f o u r t h p a i r of p e r e i o p o d s a r e l ike t h o s e of t he t h i r d p a i r . 
T h e f i f t h p e r e i o p o d s a r e s m a l l , and ben t u n d e r the c a r a p a c e . Consequen t ly , 
the m e m b e r s of t h i s f a m i l y a p p e a r a s if t h e y had only f o u r p a i r s of l egs . 
The g i l l s a r e of the p h y l l o b r a n c h i a t e type , e l e v e n on e a c h s ide of the body, 
n a m e l y : one p l e u r o b r a n c h i a on the l e f t f o u r t h p e r e i o p o d , two a r t h r o b r a n -
ch iae on the t h i r d m a x i l l i p e d and on e a c h of the f o u r p e r e i o p o d s . The a b d o -
m e n i s s h o r t and b r o a d , not c o n c e a l e d in a s h e l l , but bent u n d e r the c a r a p a c e ; 
the a b d o m e n of the f e m a l e is d i s t i n c t l y a s y m m e t r i c a l ; the v e n t r a l s u r f a c e 
i s sof t , the d o r s a l s u r f a c e s m o o t h o r c o v e r e d wi th s e v e r a l h a r d , c a l c i f i e d 
p l a t e s o r nodu le s . The p l eopods a r e c o m p l e t e l y l a ck ing in the m a l e s . The 
f e m a l e s b e a r p a i r e d r u d i m e n t a r y p l eopods on t h e f i r s t a b d o m i n a l s e g m e n t ; 
s e g m e n t s two to f ive b e a r s i m p l e and u n i r a m o u s p leopods ( c o n s i s t i n g of 
only one endopodi te ) on the l e f t s i d e . The u r o p o d s a r e l a c k i n g . 

The f a m i l y of the L i t h o d i d a e i s d iv ided into two s u b f a m i l i e s : H a p a l o -
g a s t r i n a e ( - H a p a l o g a s t r i c a B r a n d t ) and L i thod inae ( - O s t r a c o g a s t r i c a 
B r a n d t ) . 

Key to the S u b f a m i l i e s 
1 (2). R o s t r u m s h o r t , b r o a d and t r i a n g u l a r . A b d o m i n a l s e g m e n t s t h r e e 

to f ive not c o m p l e t e l y c a l c i f i e d ; a b d o m e n u s u a l l y in the f o r m of 
sof t , m e m b r a n o u s , swo l l en s a c . . . 1. S u b f a m i l y H a p a l o g a s t r i n a e . 

2 ( 1 ) . R o s t r u m p r o m i n e n t , b lunt o r s p i n i f o r m . A b d o m i n a l s e g m e n t s t h r e e 
to f ive c o m p o s e d of w e l l - c a l c i f i e d p l a t e s ; a b d o m e n u s u a l l y f l a t . 

2. S u b f a m i l y L i thod inae . 
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234 S u b f a m i l y HAPALOGASTRINAE 
Hapalogastrinae Ortmann, 1901: 1147. 

The c a r a p a c e is s l i gh t l y convex, c o v e r e d with s p i n e s in a few c a s e s ; 
a s a r u l e , i t s d o r s a l s u r f a c e i s n e i t h e r t u b e r c u l a t e d n o r s p i n u l a t e d . The 
f r o n t a l edge is b road , the r o s t r u m m o r e o r l e s s f la t , t r i a n g u l a r , s h o r t , 
and g e n e r a l l y i s not l o n g e r t han the e y e s . The d o r s a l s u r f a c e of t he s econd 
a b d o m i n a l s e g m e n t h a s two m a r g i n a l and two l a t e r a l p l a t e s , and one m e d -
ian p la te , o r a g r o u p of n o d u l e s i n s t e a d of t h e s e p l a t e s . The d o r s a l s u r f a c e 
of the t h r e e s u b s e q u e n t s e g m e n t s i s s o f t and m e m b r a n o u s , wi th a few c a l c i -
f ied g r a n u l e s o r s m a l l p l a t e s . The a b d o m e n a s a whole h a s the f o r m of a 
sof t , swol len s a c , wi th the excep t ion of the genus P l a c e t r o n , in which it i s 
m o r e o r l e s s f l a t t e n e d . Up to the p r e s e n t t i m e it w a s c o n s i d e r e d tha t the 
f e m a l e s of t h i s s u b f a m i l y have no p leopods on the f i r s t a b d o m i n a l s e g m e n t . 
B o u v i e r (1896) was the only a u t h o r who a s s u m e d t h e i r e x i s t e n c e in the f e -
m a l e s of D e r m a t u r u s . In a l l m e m b e r s of t h i s s u b f a m i l y which we s tud ied , 
we found in the f e m a l e r u d i m e n t a r y p l eopods on the f i r s t a b d o m i n a l s e g m e n t . 
Consequen t ly , H a p a l o g a s t e r d o e s not f o r m a l a t e r a l b r a n c h in the phylogeny 
of the f a m i l y L i thod idae , a s be l i eved by B o u v i e r , and thus the s u b f a m i l y 
a s a whole f o r m s a n a t u r a l l ink b e t w e e n t h e L i thod inae and the P a g u r i d a e . 

The g e n e r a of t h i s s u b f a m i l y a r e p r i m a r i l y l i t t o r a l and s u b l i t t o r a l 
f o r m s ( in the u p p e r l e v e l s ) and a r e found e x c l u s i v e l y in the n o r t h e r n p a r t 
of the P a c i f i c Ocean . 

Key to the G e n e r a 
L a t e r a l e d g e s of c a r a p a c e a r m e d with s p i n e s beyond c e r v i c a l g r o o v e . 
C h e l i p e d s wi th poin ted s p i n e s o r d e n t i c l e s . Second a b d o m i n a l s e g -
m e n t wi th u n p a i r e d m e d i a n p l a t e (wi th the excep t ion of H. c a v i c a u d a , 
in which it i s r e p l a c e d by a g r o u p of c a l c a r e o u s g r a n u l e s ) . M o s t 
s p e c i e s wi th a m o r e o r l e s s s t r o n g h a i r y c a r a p a c e and a p p e n d a g e s 

1. H a p a l o g a s t e r B r a n d t . 
L a t e r a l e d g e s of c a r a p a c e s m o o t h . C h e l i p e d s wi th blunt o r s q u a -
m o s e p r o m i n e n c e s o r t r a n s v e r s e c r e s t s . U n p a i r e d m e d i a n p l a t e a b -
sen t on second a b d o m i n a l s e g m e n t . Sl ight ly h a i r y f o r m s . 
C h e l i p e d s unequa l , r i g h t leg u s u a l l y l a r g e r t h a n l e f t ; c h e l i p e d s 
v e r y s t r o n g c o m p a r e d wi th wa lk ing l e g s . No t u b e r c l e on s t e r n a l s u r -
f a c e be tween b a s e s of c h e l i p e d s . No s p i n e s on i n f e r o d i s t a l edge of 
m e r i of walk ing l egs . Wide m e m b r a n o u s i n t e r s p a c e b e t w e e n l a t e r a l 
p l a t e s of s econd a b d o m i n a l s e g m e n t . Abdomen swol len , s a c l i k e . 
S u r f a c e of c a r a p a c e and c h e l i p e d s c o v e r e d wi th t r a n s v e r s e c r e s t s . 
S c a p h o c e r i t e s s t r a i g h t and l a n c e o l a t e . L a s t two j o i n t s of t h i r d m a x -
i l l i p e d s not b r o a d e n e d 2. D e r m a t u r u s B r a n d t . 
S u r f a c e of c a r a p a c e c o v e r e d with s q u a m o s e p r o m i n e n c e s ; c h e l i p e d s 
wi th round t u b e r c l e s . S c a p h o c e r i t e s c u r v e d , h a l f m o o n - s h a p e d . L a s t 
two j o i n t s of t h i r d m a x i l l i p e d s b r o a d e n e d . 3. O e d i g n a t h u s Bened i c t . 

1 ( 2 ) . 

2 ( 1 ) . 

3 (6). 

235 4 (5). 

5 (4). 
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6 (3). C h e l i p e d s equa l o r s u b e q u a l , not v e r y w e l l deve loped in c o m p a r i s o n 
with the long wa lk ing l e g s . T u b e r c l e on s t e r n a l s u r f a c e b e t w e e n b a s e s of 
c h e l i p e d s . I n f e r o d i s t a l edge of m e r i of wa lk ing l e g s wi th t h r e e 
s l e n d e r , pointed s p i n e s . L a t e r a l p l a t e s of s econd a b d o m i n a l s e g m e n t 
m e e t on m e d i a n l ine , l e av ing a n a r r o w s u t u r e , not a m e m b r a n o u s 
i n t e r s p a c e . A b d o m e n f l a t 4 . P l a c e t r o n S c h a l f e e w . 

1. G e n u s H A P A L O G A S T E R B r a n d t 
Hapalogaster Brandt, 1850: 269; Schalfeew, 1892: 326 (part); Holmes, 1900: 113; Schmitt, 1921: 148. 

Type s p e c i e s : H a p a l o g a s t e r m e r t e n s i i B r a n d t 
The c a r a p a c e , c h e l i p e d s and wa lk ing l e g s a r e f a i r l y f l a t t e n e d and m o r e o r 

l e s s p u b e s c e n t . The c h e l a e a r e t r i a n g u l a r in c r o s s s e c t i o n ; t h e y a r e ob -
l ique ly a r t i c u l a t e d wi th the c a r p u s and t h e r e f o r e m o v e in a h o r i z o n t a l p l ane . 
T h e r i g h t che l iped i s s t r o n g e r t han the l e f t one and i s u s u a l l y l o n g e r t h a n 
the wa lk ing l e g s . The c a r a p a c e i s p o o r l y c a l c i f i e d and h a s a r e t i c u l u m of 
n o n c a l c i f i e d l i n e s on the b r a n c h i a l a r e a s ; the l a t e r a l e d g e s of t he c a r a p a c e 
b e a r s e v e r a l s p i n e s behind the c e r v i c a l g r o o v e . The two d i s t a l j o i n t s of the 
l a s t m a x i l l i p e d s a r e b r o a d e n e d . T h e f e m a l e s have p a i r e d p l eopods on the 
f i r s t a b d o m i n a l s e g m e n t ; a l l t he p l eopods a r e o n e - j o i n t e d . T h e s econd s e g -
m e n t of the a b d o m e n i s c o m p o s e d of a p a i r of n a r r o w m a r g i n a l p l a t e s , a 
p a i r of b r o a d l a t e r a l p l a t e s , and an u n p a i r e d m e d i a n p l a t e ; in o t h e r c a s e s 
(in H. c a v i c a u d a ) it b e a r s only c a l c i f i e d n o d u l e s . T h e t h i r d to f i f t h a b d o m i -
na l s e g m e n t s in the f e m a l e a r e c a l c i f i e d on the m a r g i n a l p a r t of t he l e f t s i d e , 
and the s e g m e n t a t i o n into p l a t e s i s t h e r e f o r e v i s i b l e h e r e ; on the r i g h t s i de 
of each of s e g m e n t s t h r e e and f o u r , only a s m a l l , r o u n d , u n s e g m e n t e d p l a t e 
i s found; the p l a t e of the f i f t h s e g m e n t i s l ike tha t of t he l e f t s i d e . In the 
m a l e , t he t h i r d t o f i f t h s e g m e n t s e a c h b e a r a p a i r of s m a l l r o u n d p l a t e s . 
T h e w e l l - c a l c i f i e d p l a t e of the s ix th s e g m e n t i s s i t u a t e d above the equa l ly 

236 w e l l - c a l c i f i e d p la te of the t e l s o n . The f l a t t e n e d f o r m of the c a r a p a c e 
and of the a p p e n d a g e s , the s o f t n e s s of the i n t e g u m e n t , and the h o r i z o n t a l 
p lane in which the c h e l a e m o v e a r e adap t ive f e a t u r e s r e s u l t i n g f r o m the 
f a c t tha t the s p e c i e s of t h i s g e n u s l ive c o n c e a l e d u n d e r s t o n e s . 

Key to the S p e c i e s 
1 (4). L a t e r a l edge of c a r a p a c e wi th f i v e s p i n e s beyond the c e r v i c a l g r o o v e . 

S u r f a c e of j o i n t s of c h e l i p e d s c o v e r e d wi th s p i n e s . 
2 (3). S u p e r o e x t e r n a l s u r f a c e of p r o p o d u s of r i g h t c h e l a wi th t h r e e long i -

tud ina l r o w s of s p i n e s . Middle of p r o p o d u s of l e f t c h e l a wi thou t a 
sp ine t l . H . g r e b n i t z k i i S c h a l f e e w . 

3 (2). S u p e r o e x t e r n a l s u r f a c e of p r o p o d u s of r i g h t c h e l a wi th f o u r long i -
tud ina l r o w s of s p i n e s . Middle of p r o p o d u s of l e f t c h e l a wi th a 
sp ine 2. H. m e r t e n s i i B r a n d t . 
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4 ( 1 ) . L a t e r a l edge of c a r a p a c e wi th s e v e n s p i n e s beyond the c e r v i c a l 
g r o o v e . S u r f a c e of j o i n t s of c h e l i p e d c o v e r e d wi th t u b e r c u l i f o r m 
p r o m i n e n c e s t 3 . H. d e n t a t a (de Haan) . 

t l . H a p a l o g a s t e r g r e b n i t z k i i Scha l f eew ( F i g u r e s 76, 77a) . 
Hapalogaster grebnitzkii Schalfeew, 1892 : 329, Figures 3a, 3b; Holmes, 1900: 115; Rathbun, 1904: 

163; Brashnikow, 1907: 64; Schmitt, 1921: 150, Figure 96, PI.29, Figure 2. 

The c a r a p a c e i s e v e n l y c o v e r e d wi th s h o r t h a i r s . T h e r o s t r u m i s t r i -
a n g u l a r , po in ted , and e x t e n d s beyond the s p i n e s a t t he o r b i t a l a n g l e s 
which a r e d i r e c t e d s o m e w h a t o u t w a r d . It a l s o e x t e n d s beyond the s t r o n g 
d e n t i c l e s a t the a n t e r o l a t e r a l a n g l e s , w h i c h in t u r n a r e d i r e c t e d f o r w a r d 
and s o m e w h a t i n w a r d . Beh ind the c e r v i c a l g r o o v e , the l a t e r a l edge of t he 
c a r a p a c e b e a r s f i v e s p i n e s w h i c h g r a d u a l l y d e c r e a s e in s i z e p o s t e r i o r l y . 
The s c a p h o c e r i t e h a s the f o r m of a n a r r o w pointed p l a t e wh ich s l i g h t l y e x -
c e e d s the s t r o n g sp ine on the e x t e r n a l s i de of the f i r s t j o i n t s of the a n t e n n a l 
s t a l k s ; the i n t e r n a l edge of the s c a p h o c e r i t e i s h a i r y . A l l t he p e r e i o p o d s 
a r e p u b e s c e n t . The i s c h i u m of the r i g h t che l iped b e a r s t h r e e s p i n e s c l o s e 
t o g e t h e r on i t s i n n e r d i s t a l edge ; the m e r u s i s s h o r t and swo l l en , b e a r i n g 
t h r e e s t r o n g s p i n e s on i t s i n t e r n a l edge ; of t h e s e the m e d i a n one i s t h e long-
e s t ; it a l s o b e a r s a n a d d i t i o n a l s m a l l e r sp ine on the a n t e r i o r edge ; o u t w a r d , 
beyond the s m a l l i nc i s i on , t he a n t e r i o r edge b e a r s a s m a l l sp inu le ; t he s u -
p e r o e x t e r n a l s u r f a c e b e a r s a t r a n s v e r s e row of t h r e e s p i n e s . T h e c a r p u s 
b e a r s two s p i n e s on i t s i n t e r n a l edge and t h r e e s p i n e s on i t s a n t e r i o r edge , 
t he i n f e r o e x t e r n a l sp ine be ing the l a r g e s t . T h e s u p e r o e x t e r n a l s u r f a c e 
b e a r s t h r e e low s p i n e s o r t u b e r c l e s , d i s p o s e d in a row p a r a l l e l t o the i n t e r -
na l edge , and a n o t h e r s i m i l a r row m o r e l a t e r a l l y . In the l a t t e r r o w , the 
d i s t a l sp ine i s f a i r l y s t r o n g ; beh ind t h i s s p i n e , a t the i n f e r o a n t e r i o r a n -
gle , a s m a l l sp ine i s found . T h e c h e l a i s s t r o n g c o m p a r e d wi th the o t h e r 
j o i n t s . The i n t e r n a l s u r f a c e of the p r o p o d u s i s s l i g h t l y swo l l en and s m o o t h ; 

237 the s u p e r i o r edge b e a r s a l ong i tud ina l r o w of f o u r s m a l l s p i n e s . I m m e d i a t e l y 
beyond, t h e r e i s a row of f i v e s p i n e s , ex t end ing to t h e v e r y b a s e of t he m o v -
ab le d a c t y l u s . F o u r of t h e s e s p i n e s a r e l a r g e , wh i l e t he f i f t h - the p r o x i -
m a l one - i s s m a l l . T h e i n f e r o e x t e r n a l edge b e a r s a row of f i v e s p i n e s on 
i t s p r o x i m a l two t h i r d s ; h e r e , a l s o , the p r o x i m a l sp ine i s s m a l l e r . B e -
tween t h e s e r o w s , the e x t e r n a l s u r f a c e a p p e a r s f l a t and s m o o t h . T h e i n f e -
r i o r s u r f a c e of t he p r o p o d u s and of t he m o v a b l e d a c t y l u s i s f l a t t e n e d . T h e 
m o v a b l e d a c t y l u s h a s a s t r o n g sp ine on i t s s u p e r i o r edge , n e a r the b a s e ; 
i t s p r e h e n s i l e edge b e a r s f r o m 12 to 14 t u b e r c l e s which ex tend a l s o onto 
the p a r t l y s p a t u l a t e t i p . T h e p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s 
h a s a f a i r l y s t r o n g f l a t t u b e r c l e in the m i d d l e ; behind t h i s t u b e r c l e , n e a r 
t he b a s e , two s m a l l t u b e r c l e s a r e found , and in f r o n t of i t , t h e e n t i r e m a r g i n 
b e a r s a f i n e d e n t i c u l a t i o n . The t ip h a s two l a r g e r t u b e r c l e s - a s shown by 
S h a l f e e v [Scha l f eew] (1892). On the f l a t i n f e r i o r s u r f a c e of t h e p r o p o d u s 
- in t he l a r g e r s p e c i m e n s - an ova l open ing i s a l w a y s found n e a r t he b a s e 
of the i m m o v a b l e d a c t y l u s ; t h i s opening i s c o v e r e d by a t h i c k , n o n c a l c i f i e d 
m e m b r a n e . It i s d i f f i c u l t to a t t r i b u t e to t h i s f o r m a t i o n a s p e c i f i c p h y s i o l o -
g i c a l f unc t ion ; it s i m p l y s e e m s tha t the h a r d c o v e r w a s r u b b e d a w a y by the 
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Figure 76. Hapalogaster 
grebnitzkii Schalfeew 

c o n s t a n t f r i c t i o n be tween the m a s s i v e c h e l a and the h a r d s u b s t r a t u m , and 
tha t the wound w a s c i c a t r i z e d by t h i s m e m b r a n e . T h e s a m e th ing i s found 

in H. m e r t e n s i i . The m e r u s 
of the l e f t che l i ped b e a r s two 
l a r g e s p i n e s on i t s i n t e r n a l 
edge , a s w e l l a s two v e r y s m a l l 
s p i n e s a t the p r o x i m a l and d i s -
t a l e n d s of t h i s edge ; the a n t e -
r i o r edge a l s o b e a r s a sp ine , 
w h i c h i s , h o w e v e r , l a r g e r . The 
s u p e r o e x t e r n a l s u r f a c e b e a r s 
t h r e e s p i n e s in a t r a n s v e r s e 
r o w . The c a r p u s h a s two s p i n e s 
on i t s i n t e r n a l edge , t h r e e on 
the a n t e r i o r edge , and f o u r on 
i t s s u p e r o e x t e r n a l s u r f a c e . The 
c h e l a i s m o r e f l a t t e n e d and i t s 
a x i s i s c l e a r l y ben t a t the l eve l 
of the b a s e of the d a c t y l i . The 
s u p e r i o r edge of the p r o p o d u s 
b e a r s two r o w s of t h r e e s p i n e s 
e a c h ; a t t he p r o x i m a l e n d s of 
both r o w s , s m a l l t u b e r c l e s a r e 

found; the i n f e r o e x t e r n a l edge b e a r s f o u r l a r g e , s t r o n g s p i n e s ; the d a c t y l i 
a r e d i s t i n c t l y f l a t t e n e d , and t h e i r t i p s a r e bent downward ; the s u p e r i o r edge 
of the m o v a b l e d a c t y l u s d o e s not b e a r any t u b e r c l e s ; i t h a s a c r e s t of s m a l l 
c o r n e o u s p l a t e s , and t h e r e i s a g r a n u l e on i t s i n f e r i o r edge b e n e a t h the a c t u a l 
t ip ; the p r e h e n s i l e edge of t he m o v a b l e d a c t y l u s b e a r s s m a l l t u b e r c l e s , 
whi le t he s p a c e s be tween t h e s e t u b e r c l e s a l s o b e a r c o r n e o u s p l a t e s ; a f a i r l y 
l a r g e t u b e r c l e i s found on the i n f e r i o r edge , u n d e r t h e t i p . The a n t e r i o r 
e d g e s of the m e r a l , c a r p a l and p r o p o d a l j o i n t s of t he t h r e e s u b s e q u e n t f l a t -
t ened l e g s e a c h b e a r a po in ted d e n t i c l e . T h e p o s t e r i o r edge of the m e r u s 
of t he f i r s t wa lk ing l e g s i s a r m e d wi th po in ted d e n t i c l e s . T h e p o s t e r i o r 
edge of the m e r u s of t he f i r s t wa lk ing l e g s b e a r s a sp ine n e a r i t s d i s t a l end, 
whi le the s u b s e q u e n t j o i n t s b e a r m a n y s p i n e s . T h e d a c t y l i a r e s h o r t , wi th 
c o r n e o u s s p i n u l e s on the i n f e r i o r edge and s l i g h t l y c u r v e d c o r n e o u s t i p s . 
A l l the j o i n t s a r e h a i r y , and the h a i r c o v e r m u s t be r e m o v e d in o r d e r to 
s tudy the s p i n e s ; the h a i r s a r e e s p e c i a l l y long on the i n f e r o e x t e r n a l e d g e s 
of the c h e l a e and on the a n t e r i o r e d g e s of the j o i n t s of the wa lk ing l e g s ; t he 
s h o r t e r h a i r s have t h i c k e n e d , c l a v a t e t i p s . T h e d o r s a l s u r f a c e of the a b d o -
m e n i s c o v e r e d wi th s h o r t h a i r s . 

S p e c i m e n s p r e s e r v e d in a l coho l have a r e d d i s h - y e l l o w c o l o r a t i o n . 
T h e d a c t y l u s of the r i g h t c h e l a h a s a r a t h e r b r i g h t r e d c o l o r , but t h e s p i n e s 
and l a t e r a l d e n t i c l e s a r e w h i t e . 

D i m e n s i o n s 
Leng th of c a r a p a c e 19.0 m m 
Width of c a r a p a c e 18.0 m m 
Length of m e r u s of r i g h t che l i ped 8.0 m m 
Length of c a r p u s of r i g h t che l iped 10.5 m m 
Leng th of c h e l a of r i g h t che l iped 25 .5 m m 
Leng th of m o v a b l e d a c t y l u s of r i g h t che l iped 12.0 m m 
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D i s t r i b u t i o n . B e r i n g Sea , n o r t h w a r d no f a r t h e r t han B e r i n g S t r a i t ; 
on the w e s t e r n c o a s t of N o r t h A m e r i c a s o u t h w a r d to Humbold t Bay ( C a l i f o r -
nia) ; t he A l e u t i a n s ; e a s t e r n s h o r e s of K a m c h a t k a ; Sea of Okhotsk ; n o r t h -
e r n p a r t of the Sea of J a p a n , on the Sovie t s h o r e s to S ib i ryakov I s l a n d . Not 
r e p o r t e d f r o m J a p a n ( s o u t h e r n Sakha l in exc luded) . C h i e f l y on r o c k y bo t -
t o m s . L i t t o r a l , to a depth of 90 m . 

2. H a p a l o g a s t e r m e r t e n s i i B r a n d t ( F i g u r e 77b) 

Hapalogaster mertensii Brandt, 1850: 50; Schalfeew, 1892: 307, Figures 4, 5a; Holmes, 1900: 115; 
Rathbun, 1904: 162; Way, 1917: 382, PI. 80, Figure 6. 

T h i s s p e c i e s g r e a t l y r e s e m b l e s H. g r e b n i t z k i i . T h e s u r f a c e of t he c a r a -
p a c e b e a r s t u f t s of l o n g e r h a i r s ; the s h o r t h a i r s a r e c l a v a t e a s in H. g r e b -

n i t zk i i . T h e d i f f e r e n c e s be tween the two s p e c i e s 
c o n s i s t c h i e f l y in the d i f f e r e n t sp inu l a t i on of t he c h e -
l i p e d s . The c a r p u s of the r i g h t che l iped i s m o r e 
s p i n o s e , a s h e r e a l l the s p i n e s a r e po in ted and 
t o n i c a l , wh i l e in H. g r e b n i t z k i i s o m e of the s p i n e s 
a r e t u b e r c u l i f o r m . On t h e e x t e r n a l s u r f a c e , in t he 
s p a c e b e t w e e n the two r o w s of s p i n e s - which i s 
s m o o t h and f l a t in H. g r e b n i t z k i i - a t h i r d row of 
f i v e s p i n e s i s found in t h i s s p e c i e s ; c o n s e q u e n t l y , 
t h e r e a r e f o u r long i tud ina l r o w s of s p i n e s on the 
p r o p o d u s in H. m e r t e n s i i , whi le in H. g r e b n i t z k i i 
t h e r e a r e only t h r e e such r o w s . In add i t ion , t he 
i n f e r i o r row in H. m e r t e n s i i h a s s i x s p i n e s , and 
t h e r e f o r e e x t e n d s c l o s e r to the b a s e of the i m m o v -
ab le d a c t y l u s . The s u p e r i o r edge of the m o v a b l e 
d a c t y l u s b e a r s two b a s a l s p i n e s ; t h i s c h a r a c t e r , 
h o w e v e r , i s not a c o n s t a n t one, a s two of t he s p e c i -

m e n s s tud ied b o r e only a s ing le b a s a l sp ine ; in m o s t of t he c a s e s , h o w e v e r , 
t h e r e w e r e two s u c h s p i n e s . T h e l e f t che l iped d i f f e r s f r o m tha t of H. g r e b -
n i t zk i i by the s t r o n g sp ine w h i c h o c c u p i e s the m i d d l e of the p r o p o d u s , a p -
p r o x i m a t e l y in f r o n t of the gape b e t w e e n the two dac ty l i . In o t h e r r e s p e c t s , 
t h i s s p e c i e s c o m p l e t e l y r e s e m b l e s H. g r e b n i t z k i i . 

T h e c o l o r a t i o n ( a c c o r d i n g to Way, 1917) i s b r o w n i s h r e d o r g r a y i s h 
b rown; the v e n t r a l s i d e s of the l e g s a r e r e d . 

D i s t r i b u t i o n . The A l e u t i a n s w e s t w a r d to A tka I s l and in the A n d r e -
anof I s l a n d s ; s o u t h w a r d a long the w e s t e r n c o a s t of N o r t h A m e r i c a to P u g e t 
Sound (Washing ton) . L i t t o r a l , to a depth of 35 m . 

Figure 77. Chelae of right 
chelipeds (superoexternal 
view) of: 
a—Hapalogaster grebnitzkii; 
b—Hapalogaster mertensii . 
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t 3 . H a p a l o g a s t e r d e n t a t a (de Haan) ( F i g u r e 78) 
Lomis dentata de Haan, 1850: 219, PI. 48, Figure 2. - Hapalogaster dentata (-tus) Miers, 1879 : 47; 

Ortmann, 1892: 323; Stimpson, 1907: 198; Balss, 1913: 71; Yokoya, 1928: 758. 

T h i s s p e c i e s d i f f e r s f r o m the two p r e c e d i n g o n e s by i t s s l i g h t e r p u b e s -
c e n c e . T h e g a s t r i c a r e a i s m a r k e d l y swo l l en . The r o s t r u m i s n a r r o w , 
t r i a n g u l a r and po in ted . The s p i n e s of t he e x t e r n a l o r b i t a l a n g l e s a r e 
s m a l l and a r e d i r e c t l y s l i gh t l y d o w n w a r d . T h e s p i n e s on the a n t e r o l a t e r a l 
a n g l e s of t he c a r a p a c e have a b r o a d t r i a n g u l a r f o r m . T h e l a t e r a l edge of 
the c a r a p a c e b e a r s s e v e n - s p i n e s behind the c e r v i c a l g r o o v e ; t h e s e s p i n e s 
d e c r e a s e in s i z e p o s t e r i o r l y . The e y e s t a l k s a r e m a r k e d l y f l a t t e n e d on 
t h e i r s u p e r i o r s i d e . T h e s c a p h o c e r i t e s a r e f l a t and l a n c e o l a t e , t h e i r t i p s 

Figure 78. Hapalogaster dentata (de Haan) 

c u r v i n g s l i gh t ly u p w a r d . T h e m e r u s of the r i gh t che l i ped b e a r s two o r 
t h r e e s p i n e s on i t s i n t e r n a l edge , a s m a l l sp ine on t h e a n t e r i o r edge , and 
two o r t h r e e add i t i ona l s m a l l s p i n e s o r t u b e r c l e s on the s u p e r i o r s u r f a c e . 
The i n t e r n a l edge of the c a r p u s b e a r s a s t r o n g sp ine on i t s p r o x i m a l end 
and a b r o a d d e n t i c l e a t the i n f e r o d i s t a l ang l e ; t he s u p e r o e x t e r n a l s u r f a c e 
h a s l a r g e t u b e r c u l i f o r m p r o m i n e n c e s , wh ich in t u r n b e a r s m a l l r ound g r a -
n u l e s . T h e i n t e r n a l edge of the p r o p o d u s b e a r s f i v e b lunt t u b e r c l e s ; t e n 
o t h e r t u b e r c u l i f o r m p r o m i n e n c e s a r e d i s p o s e d l a t e r a l l y in d i s t i n c t l ong i tu -
d ina l r o w s ; t h e s e t u b e r c l e s b e a r round , blunt g r a n u l e s , and a r e s e p a r a t e d 
f r o m e a c h o t h e r by s m o o t h s p a c e s . Roughly in f r o n t of t he gape b e t w e e n the 
two dac ty l i , the s u r f a c e of the p r o p o d u s b e a r s a s m o o t h , n a r r o w , l ong i tu -
d ina l f u r r o w ; beyond t h i s f u r r o w a r e s ix round p r o m i n e n c e s a n a l o g o u s to 

240 t h o s e m e n t i o n e d above ; in f r o n t of e a c h of t h e s e p r o m i n e n c e s , s i x po in ted 
d e n t i c l e s a r e found on the i n f e r o e x t e r n a l edge ; t h e a n t e r i o r edge of t he p r o -
podus b e a r s a t r a n s v e r s e , p r o m i n e n t , c y l i n d r i c a l t h i c k e n i n g c o v e r e d wi th 
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g r a n u l e s ; t he i n f e r o i n t e r n a l s u r f a c e of the p r o p o d u s i s s m o o t h . T h e s u p e -
r i o r edge of the m o v a b l e d a c t y l u s b e a r s t h r e e t u b e r c l e s o r l a r g e g r a n u l e s , 
which d e c r e a s e in s i z e d i s t a l l y ; on the i n n e r s i de of t h e s e t u b e r c l e s a n i r -
r e g u l a r row of round g r a n u l e s i s found; the p r e h e n s i l e edge b e a r s f o u r 
l a r g e t u b e r c l e s and s e v e r a l add i t i ona l s m a l l e r t u b e r c l e s on i t s r o u n d e d t ip; 
t he p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s r e s e m b l e s t ha t of H. g r e b -
n i t zk i i , wi th the only d i f f e r e n c e tha t the m e d i a n t u b e r c l e i s l a r g e . T h e m e -
r u s of the l e f t che l iped b e a r s a l a r g e d e n t i c l e a t the i n n e r d i s t a l a n g l e ; 
add i t i ona l s p i n e s a r e s o m e t i m e s found h e r e ; the c a r p u s g e n e r a l l y r e s e m -
b l e s tha t of the r i g h t l eg . T h e p r o p o d u s b e a r s t h r e e s p i n e s on i t s i n t e r n a l 
edge ; the p r o x i m a l one m a y be v e r y s m a l l . T h i s i s fo l lowed by a s m o o t h , 
long i tud ina l f u r r o w , f i v e round p r o m i n e n c e s , and in f r o n t of t h e m , on the 
e x t e r n a l edge , f i ve d e n t i c l e s . T h e s e p r o m i n e n c e s a r e s o m e t i m e s not v e r y 
p r o n o u n c e d , and t h e r e f o r e the longi tud ina l f u r r o w s e e m s b r o a d e r . T h e 
m o v a b l e d a c t y l u s and the i m m o v a b l e d a c t y l u s e a c h b e a r a sp ine a t the b a s e 
of the i n t e r n a l edge ; t he p r e h e n s i l e e d g e s a r e a s in H. g r e b n i t z k i i . T h e 
t h r e e s u b s e q u e n t p a i r s of p e r e i o p o d s have the s a m e a r m a t u r e a s in H. g r e b -

241 n i tzk i i ; the s p i n e s of the a n t e r i o r e d g e s a r e , h o w e v e r , b r o a d e r , a l m o s t 
d e n t i f o r m ; the d a c t y l i have l o n g e r , m o r e c u r v e d c l a w s . T h e s u r f a c e of 
the c a r a p a c e and of the a p p e n d a g e s i s c o v e r e d wi th s h o r t b r o w n h a i r s ; l ong-
e r and l i g h t e r h a i r s b o r d e r the i n f e r o e x t e r n a l e d g e s of the c h e l a e and the 
a n t e r i o r edge of the wa lk ing l e g s . 

D i s t r i b u t i o n . Sou the rn J a p a n n o r t h w a r d to A o m o r i and H a k o d a t e . 
On the Soviet s h o r e s of t he Sea of J a p a n , t h i s s p e c i e s d o e s not ex tend f a r -
t h e r n o r t h t han P e t e r the G r e a t Bay , w h e r e it i s e n c o u n t e r e d f a i r l y s e l d o m . 
L i t t o r a l , t o a depth of 180 m . 

We s tud ied a f e m a l e which , a c c o r d i n g to Sha l feev , w a s d e t e r m i n e d 
by B r a n d t a s be ing H. d e n t a t a (No 844). A l l t he f e a t u r e s of t h i s s p e c i m e n 
indeed c o r r e s p o n d to the c h a r a c t e r s of t h i s s p e c i e s . T h e only i nd i ca t i on of 
l oca l i t y on the l abe l w a s M R u s s 0 7 A m e r i c a n co lony" wi thout e v e n the n a m e 
of the c o l l e c t o r . As t h i s s p e c i e s h a s not b e e n r e p o r t e d s i n c e t h e n off 
t he A m e r i c a n c o a s t , and Rathbun l i s t e d it (1904, p 162) only on the b a s i s 
of t h i s s p e c i m e n , i t s e e m s a l m o s t c e r t a i n tha t the i nd ica t ion on the l abe l i s 
e r r o n e o u s and tha t t h i s s p e c i e s i s indeed not found on the w e s t e r n c o a s t of 
N o r t h A m e r i c a . 

2. G e n u s DERMATURUS B r a n d t 
Dermaturus Brand [sic], 1850: 267; Holmes, 1900: 116. -Hapalogaster Schalfeew, 1892: 326 (part). 

Type s p e c i e s : D e r m a t u r u s m a n d t i i B r a n d t . 

D i m e n s i o n s 
Leng th of c a r a p a c e 
Width of c a r a p a c e 
Leng th of m e r u s of r i g h t che l iped 
Leng th of c a r p u s of r i g h t che l i ped 
Leng th of c h e l a of r i g h t che l iped 
Leng th of m o v a b l e d a c t y l u s of r i g h t che l i ped 

15.0 m m 
16.0 m m 

6.0 m m 
9.0 m m 

21.0 m m 
9.5 m m 
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The c a r a p a c e i s h a r d and f a i r l y swol len ; the s u r f a c e of the c a r a p a c e 
b e a r s l a r g e , t r a n s v e r s e w r i n k l e s ; t h e l a t e r a l e d g e s a r e s m o o t h . T h e r o s -
t r u m i s t r i a n g u l a r and s i m p l e . The s c a p h o c e r i t e s a r e s t r a i g h t and l a n c e o -
l a t e . The c h e l i p e d s a r e s t r o n g ; t h e r i g h t leg i s l a r g e r t h a n the l e f t . The 
a r t i c u l a t i o n with the c a r p u s i s ob l ique , and the c h e l a c a n t h e r e f o r e m o v e 
d i agona l ly (downward and o u t w a r d ) . T h e l a s t two j o i n t s of the t h i r d m a x i l -
l iped a r e not b r o a d e n e d . T h e wa lk ing l e g s a r e not c o m p r e s s e d , but a r e a l m o s t 
c y l i n d r i c a l . T h e f e m a l e h a s a p a i r of r u d i m e n t a r y p l e o p o d s on the f i r s t a b -
d o m i n a l s e g m e n t . The s econd a b d o m i n a l s e g m e n t i s c o m p o s e d of a p a i r of 
n a r r o w m a r g i n a l p l a t e s and a p a i r of n a r r o w l a t e r a l p l a t e s . I n s t e a d of the 
u n p a i r e d m e d i a n p l a t e , a f a i r l y l a r g e m e m b r a n o u s s e c t o r i s l e f t . In o t h e r 
r e s p e c t s , the a b d o m e n in both the f e m a l e and the m a l e i s l ike tha t of H a p a l o -
g a s t e r , the only d i f f e r e n c e be ing tha t in the f e m a l e , s e g m e n t s t h r e e to f i v e 

242 a r e p e r h a p s l e s s c a l c i f i e d . T h e high d e g r e e of c a l c i f i c a t i o n of the c a r a p a c e 
and the f a c t tha t the body i s not f l a t t e n e d m a k e u s b e l i e v e t ha t t h i s a n i m a l 
l e a d s a f r e e l y c r e e p i n g l i f e . 

t l . D e r m a t u r u s m a n d t i i B r a n d t ( F i g u r e 79) 
Dermaturus mandtii Brandt, 1850: 50; Stimpson, 1858: 232; Holmes; 1900: 116; Rathbun, 1904: 163; 

Brashnikov, 1907: 65. — Hapalogaster mandtii Schalfeew, 1892: 332, Figures 2, 5c . 

The s u r f a c e of the c a r a p a c e i s s l i gh t l y swol len ; the c a r a p a c e b r o a d e n s 
v e r y s l i gh t ly p o s t e r i o r l y . The r o s t r u m i s d i s t i n c t and t r i a n g u l a r , wi th a 
f a i r l y pointed t ip and a g r o u p of g r a n u l e s on i t s s u p e r i o r s u r f a c e , n e a r the 
t ip . The f r o n t a l edge b e a r s a l a r g e g r a n u l e above the b a s e of t he a n t e n n u l e s . 
T h e a n t e r o l a t e r a l ang le of the c a r a p a c e h a s the f o r m of a f a i r l y b r o a d d e n -
t i c l e , wi th a p i c a l g r a n u l e s in l a r g e r s p e c i m e n s . The s u r f a c e of the c a r a p a c e 
i s c o v e r e d with t r a n s v e r s e w r i n k l e s which b e a r s h o r t , e r e c t h a i r s . The 
l a t e r a l e d g e s of the c a r a p a c e a r e s m o o t h . The e y e s t a l k s b e a r a t r a n s v e r s e 
row of s h o r t h a i r s . T h e s c a p h o c e r i t e h a s the f o r m of a n a r r o w , s l i gh t l y 
concave p l a t e , wi th a f a i r l y rounded t i p and h a i r y e d g e s . The sp ine on the 
e x t e r n a l edge of the second joint of t h e a n t e n n a l s t a l k h a s a b r o a d t r i a n g u l a r 
f o r m , and e x t e n d s s o m e w h a t beyond the m i d d l e of the s c a p h o c e r i t e ; it h a s 
a s m o o t h i n t e r n a l edge and a d e n t i c u l a t e d e x t e r n a l one . T h e m e r u s of the 
r i g h t che l iped h a s a s m a l l d e n t i c u l a t e d lobe on i t s i n t e r n a l edge . T h e i n t e r -
na l edge of the c a r p u s b e a r s t h r e e d e n t i c l e s , the p r o x i m a l one be ing the 
l a r g e s t . The s u p e r i o r s u r f a c e s of the m e r u s , the c a r p u s and the p r o p o d u s 
a r e c o v e r e d wi th s l igh t ly d i agona l t r a n s v e r s e c r e s t s b e a r i n g round g r a n u l e s . 
T h e s e g r a n u l e s a r e p a r t i c u l a r l y l a r g e on the s u r f a c e of the p r o p o d u s , and 
r e s e m b l e b e a d s . The f u r r o w s be tween the c r e s t s a r e c o v e r e d wi th s h o r t 
e r e c t h a i r s , a r i s i n g f r o m the a n t e r i o r e d g e s of the b a s e of t h e c r e s t s . The 
c r e s t s b e c o m e s h o r t e r a t the b a s e of the i m m o v a b l e d a c t y l u s , and r e s e m b l e 
a g r o u p of l a r g e g r a n u l e s . On the i n t e r n a l edge of the p r o p o d u s , e a c h of 
t h e s e c r e s t s b e a r s a l a r g e r g r a n u l e ( s o m e t i m e s two); the c r e s t s ex tend on-
to the i n f e r i o r s u r f a c e of the p r o p o d u s , a l m o s t u p to the m i d d l e . At the 
b a s e of the m o v a b l e d a c t y l u s i s an i r r e g u l a r l y f o r m e d c r e s t and a g r o u p of 
g r a n u l e s . T h e t i p s of both dac ty l i a r e s m o o t h and b e a r a tu f t of f a i r l y long 
h a i r s ; the i n f e r i o r s u r f a c e of the p r o p o d u s and of the dac ty l i a l s o b e a r s 
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t u f t s of h a i r s ; the p r e h e n s i l e e d g e s b e a r l a r g e t u b e r c l e s ; the t i p s of the 
dac ty l i a r e s l igh t ly c o n c a v e and a p p e a r bi f id owing to t h e i r t u b e r c l e s . T h e 
l e f t che l iped h a s the s a m e f o r m a s the r i g h t one; the d a c t y l i , h o w e v e r , a r e 
f l a t t e r , s m o o t h and c l o s e t o g e t h e r , and a r e c o v e r e d by t u f t s of long, s o f t 
h a i r s . The t h r e e s u b s e q u e n t p a i r s of l e g s a r e f a i r l y f l a t , s m o o t h and, l ike 
the c a r a p a c e , a r e c o v e r e d wi th t r a n s v e r s e h a i r y w r i n k l e s ; the i n f e r i o r 
e d g e s of the p r o p o d i and of the d a c t y l i b e a r t u f t s of f a i r l y long h a i r s ; the 
d a c t y l u s i s s h o r t , wi th c o r n e o u s s p i n u l e s on the i n f e r i o r edge and a s t r o n g l y 
c u r v e d c o r n e o u s c l aw . 

D i m e n s i o n s 

D i s t r i b u t i o n . In the e a s t e r n half of B e r i n g Sea , n o r t h w a r d to the 
P r i b i l o f I s l a n d s ; a long the A s i a t i c c o a s t s n o r t h w a r d to Cape O l y u t o r s k . 
Along the w e s t e r n c o a s t of N o r t h A m e r i c a , s o u t h w a r d to Si tka; e a s t e r n 
s h o r e s of K a m c h a t k a ; Sea of Okho t sk ; n o r t h e r n p a r t of the Sea of J a p a n . 
Up to the p r e s e n t t i m e , t h i s s p e c i e s h a s not b e e n r e p o r t e d f a r t h e r sou th 
than the s o u t h e r n end of Sakha l in . In the c o l l e c t i o n s of the Z o o l o g i c a l I n s t i -
tu te of the A c a d e m y of S c i e n c e s we found f o u r s p e c i m e n s c o l l e c t e d by M. 
P a v l e n k o , 3 to 4 m i l e s f r o m the m o u t h of t he T u m a n - U l a R i v e r . In a d d i -
t ion , we found f i v e s p e c i m e n s c o l l e c t e d by R o s h k o v s k i i in J a p a n (30 J u l y 
1917, Misak i , d r e d g i n g a t a depth of 15 to 20 m ) . It i s d i f f i cu l t to d e c i d e 

Leng th of c a r a p a c e 
Width of c a r a p a c e 
Leng th of m e r u s of r i g h t che l i ped 
Leng th of c a r p u s of r i g h t che l i ped 
Length of c h e l a of r i gh t che l iped 
Leng th of m o v a b l e d a c t y l u s of r i gh t che l iped . 
Leng th of f i r s t wa lk ing leg 

23.0 m m 
23.0 m m 
13.5 m m 
17.5 m m 
33.0 m m 
18.0 m m 
41.0 m m 

Figure 79. Dermaturus mandtii Brandt 
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w h e t h e r the i n f o r m a t i o n on t h e s e l a b e l s i s c o r r e c t . T h e l a t t e r r e c o r d 
s e e m s p a r t i c u l a r l y doubt fu l , s i n c e no o t h e r r e c o r d i s a v a i l a b l e c o n c e r n -
ing the p r e s e n c e of D. m a n d t i i in J a p a n , and M i s a k i i s one of the b e s t s tud -
ied a r e a s of J a p a n . 

L i t t o r a l and to a dep th of 72 m , c h i e f l y on r o c k y b o t t o m s . 

244 3. G e n u s OEDIGNATHUS B e n e d i c t 
Oedignathus Benedict, 1894:487; Holmes, 1900: 117. - Hapalogaster Schalfeew, 1892: 326 (part).-

Dermaturus Balss, 1913: 71 (part). 

Type s p e c i e s : Oed igna thus i n e r m i s (S t impson) . 
T h i s genus r e s e m b l e s D e r m a t u r u s . T h e c a r a p a c e i s h a r d and swol len , 

and i s c o v e r e d with s e m i c i r c u l a r s q u a m o u s p r o m i n e n c e s . The l a t e r a l e d g e s 
of the c a r a p a c e a r e s m o o t h . The r o s t r u m i s t r i a n g u l a r and s i m p l e . The 
s c a p h o c e r i t e i s f l a t , s t r o n g l y c u r v e d , and c r e s c e n t - s h a p e d . The l a s t two 
jo in t s of the t h i r d m a x i l l i p e d s a r e m a r k e d l y b r o a d e n e d . The c h e l i p e d s a r e 
s t r o n g and unequa l , the r i g h t l e g s l o n g e r t han the l e f t . The wa lk ing l e g s 
a r e a l m o s t c y l i n d r i c a l ; t he f e m a l e h a s a p a i r of p l eopods on the f i r s t a b d o -
m i n a l s e g m e n t . The a b d o m e n h a s the s a m e s t r u c t u r e a s in D e r m a t u r u s . 

t l . O e d i g n a t h u s i n e r m i s (S t impson) ( F i g u r e 80) 
Hapalogaster inermis Stimpson, 1860: 243. - Hapalogaster brandti Schalfeew, 1892: 330. Figures 1, 

5b. - Oedignathus gi l l i Benedict, 1894 : 487 . - Oedignathus brandti Holmes, 1900: 118, P l . l , Figures 17-
20. - Oedignathus inermis Holmes, 1900: 119; Rathbun, 1904: 163; Schmitt, 1921: 151, Figure 97, PI. 19, 
Figure 1; Yokoya, 1928: 759. - Dermaturus inermis Balss, 1913: 71. 

The length of the c a r a p a c e s o m e w h a t e x c e e d s i t s w id th . It i s s l i gh t l y 
h e a r t - s h a p e d , t r u n c a t e a t i t s a n t e r i o r edge and b r o a d e n e d in i t s p o s t e r i o r 
p a r t . I t s s u p e r i o r s u r f a c e i s c o v e r e d wi th s m o o t h , low, m o r e o r l e s s 
rounded s q u a m o u s p r o m i n e n c e s , which b e a r s h o r t , e r e c t h a i r s on t h e i r 
a n t e r i o r e d g e s . The c e r v i c a l g r o o v e i s sha l low; the a r e a s a r e g e n e r a l l y 
i nd i s t i nc t , ye t d i s c e r n i b l e . The l a t e r a l e d g e s of the c a r a p a c e a r e s m o o t h . 
The r o s t r u m h a s a n a r r o w t r i a n g u l a r f o r m ; it i s s l i gh t ly bent downward and 
a l m o s t r e a c h e s the m i d d l e of t he e y e s t a l k s . I n s t e a d of a sp ine , a s m a l l , 
round g r a n u l e i s found at the o u t e r o r b i t a l a n g l e s . The a n t e r o l a t e r a l 
a n g l e s of the c a r a p a c e have the f o r m of s h o r t , blunt o u t g r o w t h s , e a c h 
with two a p i c a l g r a n u l e s . T h e s c a p h o c e r i t e s have the f o r m of b r o a d c r e s -
c e n t - s h a p e d p l a t e s , wi th c o n c a v e i n t e r n a l e d g e s , and convex e x t e r n a l ones ; 
the e x t e r n a l edge b e a r s f o u r round g r a n u l e s , one of which i s a p i c a l . The 
r igh t che l iped i s v e r y s t r o n g ; i t s i s c h i u m i s s m o o t h ; the i n t e r n a l edge of 
the m e r u s b e a r s a d e n t i c u l a t e d lobe and h a s a d e e p t r a n s v e r s e f u r r o w ; the 
i n t e r n a l edge of the c a r p u s h a s a p r o m i n e n c e n e a r i t s p r o x i m a l end and a 
t r a n s v e r s e f u r r o w on the e x t e r n a l half of the s u p e r i o r s u r f a c e , n e a r the 
d i s t a l end; the p r o p o d u s h a s a n a r r o w b a s e , but i s v e r y b r o a d e n e d d i s t a l l y . 
Shor t t u b e r c u l i f o r m p r o m i n e n c e s c o v e r the s u p e r i o r s u r f a c e s of the m e r u s , 
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the c a r p u s , and the p r o p o d u s , a s w e l l a s m o s t of the s u r f a c e of the d a c t y l i . 
T h e s e p r o m i n e n c e s b e a r m i n u t e g r a n u l e s , and t h u s r e s e m b l e s t r a w b e r r i e s ; 
b e t w e e n the l a r g e p r o m i n e n c e s , s m a l l round g r a n u l e s a r e found; e a c h p r o -

245 m i n e n c e i s e n c i r c l e d by a c r o w n of s h o r t , e r e c t h a i r s , and f r o m the s u p e -
r i o r s u r f a c e of t he l a r g e p r o m i n e n c e s , s p a r s e , s h o r t , d a r k e r h a i r s a r i s e 
b e t w e e n the g r a n u l e s ; the t u b e r c l e s g r a d u a l l y d i s a p p e a r on the d a c t y l i . 
T h e i n f e r i o r s u r f a c e s of a l l the j o i n t s i s naked , and c o v e r e d wi th s m a l l , 
low g r a n u l e s . T h e p r e h e n s i l e e d g e s of the d a c t y l i have low, s l i gh t ly p r o -
m i n e n t t u b e r c l e s , t he m o s t p r o n o u n c e d be ing the one n e a r the m i d d l e of the 
p r e h e n s i l e edge of the i m m o v a b l e d a c t y l u s . The .broad i n t e r n a l e d g e s a r e 
c o n c a v e , p a r t i c u l a r l y n e a r t he ends ; t h e s e c o n s e q u e n t l y a p p e a r s o m e w h a t 
spoon l ike . A f a i r l y b r o a d gape i s l e f t open when the d a c t y l i a r e c l o s e d . T h e 
l e f t che l iped i s m u c h s m a l l e r , but i t s s t r u c t u r e i s i d e n t i c a l t o tha t of the 

r i g h t che l i ped , excep t tha t t he dac ty l i c l o s e t igh t ly , and t h e i r p r e h e n s i l e 
e d g e s have a d i f f e r e n t a r m a t u r e . T h e p r o m i n e n c e s on the s u p e r i o r s u r f a c e 
of the j o i n t s do not r e s e m b l e s t r a w b e r r i e s , s i n c e t h e y u s u a l l y b e a r but a 
s i ng l e g r a n u l e in the c e n t e r . T h e t h r e e s u b s e q u e n t p a i r s of l e g s a r e only 
s l i gh t l y f l a t t e n e d , a l m o s t c y l i n d r i c a l , and s m o o t h ( a p a r t f r o m a s m a l l p r o -
m i n e n c e on the s u p e r i o r e d g e s of the m e r i , n e a r the d i s t a l end, which h a s 
the f o r m of a s m a l l , b lunt d e n t i c l e ) . T h e l e g s a r e c o v e r e d by the s a m e 
p r o m i n e n c e s a s the c a r a p a c e and the l e f t che l i ped ; the d a c t y l i a r e s tou t , 
b e a r i n g t u f t s of f a i r l y long h a i r s ; t h e y have s t r o n g c o r n e o u s s p i n e s on the 
i n f e r i o r edge and a l a r g e , c u r v e d , c o r n e o u s c l a w . In a s m a l l e r but adu l t 
s p e c i m e n wh ich we s tud ied , t he s p i n e s a t the a n t e r o l a t e r a l a n g l e s of the 
c a r a p a c e w e r e m o r e rounded and the s c a p h o c e r i t e s n a r r o w e r , wi th a r o u n d -
ed t ip , and wi thout g r a n u l e s on the convex e x t e r n a l e d g e . 

246 D i m e n s i o n s 

Figure 80. Oedignathus inermis (Stimpson) 

Length of c a r a p a c e 
Width of c a r a p a c e 
Leng th of m e r u s of r i g h t che l i ped 

17.0 m m 
16.0 m m 

9.0 m m 
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Leng th of c a r p u s of r i g h t che l iped . . . . 
Leng th of c h e l a of r i g h t che l i ped 
Leng th of m o v a b l e d a c t y l u s of che l i ped . . 
Length of f i r s t wa lk ing leg 

11.0 m m 
24.0 m m 
14.5 m m 
31.0 m m 

D i s t r i b u t i o n . The w e s t e r n c o a s t of N o r t h A m e r i c a , f r o m U n a l a s -
ka to the P a c i f i c Grove , C a l i f o r n i a ; J a p a n : f r o m the T s u s h i m a S t r a i t to 
A o m o r i ( T s u g a r u S t r a i t ) ; P a t r o c l e s Bay, P e t e r the G r e a t Bay . 

Placetron Schalfeew, 1892: 333. - Lepeopus Benedict, 1894: 487. 

Type s p e c i e s : P l a c e t r o n w o s n e s s e n s k i i S c h a l f e e w . 
T h e c a r a p a c e i s f l a t and s l i g h t l y c a l c i f i e d , and - l ike a l l the a p p e n d a g e s 

- i s c o v e r e d wi th p e c u l i a r s c a l e l i k e p r o m i n e n c e s ; t he l a t e r a l e d g e s of the 
c a r a p a c e a r e s m o o t h . The s c a p h o c e r i t e s a r e s h o r t and f l a t . The l a s t two 
jo in t s of t he o u t e r m a x i l l i p e d s a r e not b r o a d e n e d . T h e c h e l i p e d s a r e not 
v e r y s t r o n g in c o m p a r i s o n wi th the long wa lk ing l egs , w h i c h a r e a l -
m o s t the s a m e l eng th . T h e a x i s of the a r t i c u l a t i o n b e t w e e n the c h e l a 
and the c a r p u s i s in the h o r i z o n t a l p l ane . The d a c t y l i a r e long, and s p o o n -
l ike ( concave ) on t h e i r i n t e r n a l e d g e s . The wa lk ing l e g s a r e long and p a r t l y 
f l a t t e n e d ; the p r o p o d i b e a r t h r e e s p i n e s a t t h e d i s t a l e n d s of the i n f e r i o r 
s i de . The s t e r n a l s u r f a c e of the c e p h a l o t h o r a x b e a r s a t u b e r c l e b e t w e e n 
the b a s e s of the c h e l i p e d s . T h e m a r g i n a l p l a t e s of the s econd a b d o m i n a l 
s e g m e n t a r e f u s e d wi th the b r o a d l a t e r a l p l a t e s , w h i c h a p p r o x i m a t e a long 
the m e d i a n l ine ; t he m e d i a n p l a t e i s l a c k i n g . On the l e f t s i de of s e g m e n t s 
t h r e e t o f i ve in the f e m a l e , f a i r l y b r o a d w e l l - c a l c i f i e d p l a t e s a r e found; on 
the r i gh t s ide , the d o r s a l s u r f a c e of the a b d o m e n i s m e m b r a n o u s . In the 
m a l e , the e n t i r e a b d o m e n i s m e m b r a n o u s , wi th the excep t ion of t he s econd 
and s ix th s e g m e n t s and the t e l s o n . The g e n e r a l f o r m of the a b d o m e n i s 
f l a t and t h e r e f o r e d i f f e r e n t f r o m a l l the o t h e r g e n e r a of the H a p a l o g a s t r i n a e . 
U n f o r t u n a t e l y , s i nce m o s t of the a v a i l a b l e s p e c i m e n s of t h i s g e n u s a r e v e r y 
old and m o s t of the so f t p a r t s of the body w e r e not p r e s e r v e d , we could not 
a s c e r t a i n w h e t h e r the f e m a l e s have p a i r e d p l eopods on the f i r s t a b d o m i n a l 
s e g m e n t o r not ; i t s e e m s , h o w e v e r , t ha t t h e r e a r e s u c h p l e o p o d s . 

1. P l a c e t r o n w o s n e s s e n s k i i Scha l f eew ( F i g u r e 81) 
Placetron wosnessenskii Schalfeew, 1892: 333, Figure 6; Rathbun, 1904: 163, Plate 6, Figure 1 . -

Lepeopus forcipatus Benedict, 1894: 488 . 

The i n t egumen t of the e n t i r e body i s p o o r l y c a l c i f i e d . The c a r a p a c e 
i s f l a t t e n e d , i t s wid th e x c e e d i n g i t s l eng th , and b r o a d e n i n g m a r k e d l y 

248 in a p o s t e r i o r d i r e c t i o n ; in s m a l l e r s p e c i m e n s , h o w e v e r , the s m o o t h 

4. G e n u s P L A C E T R O N Scha l f eew 
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l a t e r a l e d g e s a r e a l m o s t p a r a l l e l . T h e s u r f a c e of t he c a r a p a c e i s c o v e r e d 
with round, r a i s e d , s q u a m o u s p r o m i n e n c e s , wh ich a r e f u s e d on t h e g a s t r i c 
a r e a and the p o s t e r i o r p a r t of the c a r a p a c e to f o r m longe r , t r a n s v e r s e 
c r e s t s . Short , e r e c t h a i r s a r i s e f r o m the a n t e r i o r e d g e s of t h e s e c r e s t s . 
The r o s t r u m i s t r i a n g u l a r , ex t end ing s l i g h t l y beyond the e y e s , it h a s a 
rounded t ip and a deep longi tud ina l f u r r o w on i t s s u p e r i o r s u r f a c e ; s e e n in 
p r o f i l e i t s t i p i s c l e a r l y bent downward . The a n t e r o l a t e r a l a n g l e s of t he 
c a r a p a c e have the f o r m of l a r g e , po in ted s p i n e s . The f r o n t a l edge - above 
the b a s e of the a n t e n n a e - b e a r s a d i s t i n c t sp ine , which, h o w e v e r , i s s o m e -
t i m e s m i s s i n g . The s c a p h o c e r i t e h a s the f o r m of a s h o r t , f a i r l y th ick , a p i c -
a l l y rounded p l a t e . The c h e l i p e d s a r e subequa l , t he r i g h t leg be ing s o m e -
what t h i c k e r than the le f t . T h i s d i f f e r e n c e b e c o m e s m o r e p r o n o u n c e d with 
i n c r e a s i n g s i z e . The c h e l i p e d s a r e s o m e w h a t s h o r t e r than the walk ing legs , 
and a r e by no m e a n s a s s t r o n g a s in the o t h e r g e n e r a of the H a p a l o g a s t r i n a e ; 
the s u r f a c e s of t h e i r j o i n t s a r e c o v e r e d with s c a l e s s i m i l a r to t h o s e on the 
c a r a p a c e , but h e r e the s c a l e s a r e s m a l l e r . The m e r u s b e a r s t h r e e s p i n e s 
on i t s i n t e r n a l edge and f o u r on i t s s u p e r i o r s u r f a c e . The s t r u c t u r e of t h e s e 
s p i n e s i s a p e c u l i a r one: e a c h sp ine s l i gh t ly r e s e m b l e s a l a r g e , s e m i c i r c u l a r 
s c a l e u n d e r which a pin h a s b e e n i n t r o d u c e d and then r a i s e d to an ang le of 
a l m o s t 45° , r e s t i n g on i t s point ; the r e s u l t i s a p l a t e r e s e m b l i n g a hut, the 
s lop ing s ide of which i s d i r e c t e d f o r w a r d . The c a r p u s b e a r s a s p i n e on i t s 
a n t e r i o r edge . The p r o p o d u s i s long and n a r r o w , h a r d l y b r o a d e n i n g d i s t a l -
ly. The dac ty l i a r e long and equal ; t h e y a r e a l m o s t e q u a l in l eng th to the 
p ropodus , and have a deep ly concave i n t e r n a l edge and b r o a d l y rounded t i p s . 
The p r e h e n s i l e e d g e s b e a r s m a l l t u b e r c l e s ; above the e d g e s t h e r e i s a row 
of s m a l l t u f t s of h a i r s . Both dac ty l i have po in ted c o r n e o u s c l a w s . The 
dac ty l i of the le f t che la a r e m a r k e d l y l o n g e r t han the p r o p o d u s . The t h r e e 
s u b s e q u e n t p a i r s of l egs a r e d i s t i n c t l y f l a t t ened , and the s u r f a c e of t h e i r 
j o i n t s i s c o v e r e d with l a r g e r s c a l e s than t h o s e on the c h e l i p e d s ; the a n t e -
r i o r edge of the m e r i b e a r s f r o m f ive to e ight s p i n e s ; the c a r p i a r e s m o o t h ; 
the p o s t e r i o r edge of the p r o p o d i b e a r s n e e d l e l i k e s p i n e s a t the d i s t a l end; 
when bent , the d a c t y l u s i s s h e l t e r e d be tween t h e s e two s p i n e s ; behind t h e m 
is a s i m i l a r , t h i rd , u n p a i r e d spine. The d a c t y l i a r e f la t , wi th t en to twe lve 
c o r n e o u s s p i n u l e s on the p o s t e r i o r edge , which i n c r e a s e in s i z e t o w a r d the 
s t r o n g t e r m i n a l c law. Consequen t ly , the whole a n i m a l h a s a p e c u l i a r s q u a -
m a t e a p p e a r a n c e . The a b d o m e n i s f l a t . The s e c o n d s e g m e n t i s c o m p o s e d 
of a p a i r of m a r g i n a l p l a t e s which a r e f u s e d wi th a p a i r of l a r g e l a t e r a l 
p l a t e s , touch ing a long the m e d i a n l ine . The d o r s a l s u r f a c e of the p l a t e s i s 
c o v e r e d with p u b e s c e n t c r e s t s l ike t h o s e on the p o s t e r i o r p a r t of the c a r a -
pace . T h e r e i s a d e p r e s s i o n in the c e n t e r of e a c h of the l a t e r a l p l a t e s . 

249 The r e s t of the a b d o m e n in the m a l e i s m e m b r a n o u s , wi th the e x c e p t i o n 
of the s ix th s e g m e n t and the t e l s o n ; in the f e m a l e , the le f t s i d e of t he a b d o -
m e n b e a r s t h r e e f a i r l y we l l c a l c i f i e d p l a t e s ; the d o r s a l s u r f a c e of t h e s e 
p l a t e s shows a r c u a t e d h a i r y s t r i p e s . 

D i m e n s i o n s 
Leng th of c a r a p a c e 
Width of c a r a p a c e 
Leng th of r i gh t che l iped 
Leng th of m e r u s of r igh t che l iped 
Length of che l a of r i gh t che l iped . 

61.5 m m 
73.3 m m 

131.8 m m 
31 .0 m m 
57.7 m m 
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Leng th of m o v a b l e d a c t y l u s of che l iped . . 31 .0 m m 
L e n g t h of l e f t che l iped 128.0 m m 
Leng th of f i r s t wa lk ing leg 152.8 m m 

D i s t r i b u t i o n . The Aleu t i ans , and s o u t h w a r d to B r i t i s h C o l u m b i a 
( G r a h a m Is land) . 

S u b f a m i l y LITHODINAE 
Lithodinae Ortmann, 1901: 1147. 

The c a r a p a c e i s swol len , ova l o r t r i a n g u l a r , we l l c a l c i f i e d , c o v e r e d 
on the d o r s a l s u r f a c e wi th t u b e r c l e s , o t h e r l a r g e r p r o m i n e n c e s and s p i n e s . 
In r a r e c a s e s the d o r s a l s u r f a c e i s s m o o t h . The r o s t r u m i s u s u a l l y l o n g e r 
than the e y e s ; it i s po in ted and s p i n i f o r m , b e a r i n g a c c e s s o r y s p i n e s . S o m e -
t i m e s it s p p e a r s l ike a blunt p r o m i n e n c e ; in r a r e c a s e s i t i s f l a t and b i f id . 
The d o r s a l s i de of the s e c o n d a b d o m i n a l s e g m e n t i s a l w a y s c o m p l e t e l y c o v e r -
ed by two m a r g i n a l p l a t e s , two l a t e r a l p l a t e s , and one m e d i a n p la te , which 
m a y be c l e a r l y s e p a r a t e d by s u t u r e s , o r in s o m e c a s e s c o m p l e t e l y f u s e d . 
The d o r s a l s u r f a c e of t he s u b s e q u e n t t h r e e s e g m e n t s i s c o v e r e d wi th h a r d , 
w e l l - c a l c i f i e d p l a t e s and a l s o wi th s m a l l e r c a l c i f i e d g r a n u l e s o r nodu l e s ; 
t he s u r f a c e of the p l a t e s i s f r e q u e n t l y c o v e r e d with t u b e r c l e s , and in the 
m i d d l e of the p l a t e s t h e r e i s s o m e t i m e s a m e m b r a n o u s s e c t o r . The f e m a l e s 
have p a i r e d p l eopods on the f i r s t a b d o m i n a l s e g m e n t . The a b d o m e n , on the 
whole, h a s a f l a t t e n e d f o r m . 

The g e n e r a of t h i s s u b f a m i l y a r e r e p r e s e n t e d in a l m o s t a l l the s e a s , 
but a r e s p e c i f i c c h i e f l y to the n o r t h e r n p a r t of the P a c i f i c O c e a n . T h e i r 
b a t h y m e t r i c a l d i s t r i b u t i o n i s v e r y b r o a d . 

Key to the G e n e r a 
L a t e r a l p l a t e s of t h i r d to f i f t h a b d o m i n a l s e g m e n t s wi thout 
m e m b r a n o u s a r e a s in the c e n t e r . 
S u p e r i o r s u r f a c e of c a r a p a c e c o v e r e d wi th po in ted o r b lunt s p i n e s . 
R o s t r u m sp ine l i ke , a r m e d with,a v a r y i n g n u m b e r of s p i n e s . 
A b d o m e n w e l l c a l c i f i e d . Median p l a t e s of t h i r d to f i f t h a b d o m i n a l 
s e g m e n t s r e p l a c e d by m e m b r a n o u s i n t e r s p a c e b e a r i n g a v a r y i n g 
n u m b e r of c a l c a r e o u s n o d u l e s , s o m e t i m e s f u s i n g into m i n u t e 
p l a t e s . C a r a p a c e u s u a l l y a r m e d wi th s h a r p s p i n e s ; g a s t r i c 
r e g i o n b e a r i n g not l e s s t h a n f o u r s p i n e s . 
Second a b d o m i n a l s e g m e n t c o v e r e d by f i v e d i s t i n c t p l a t e s : an u n -
p a i r e d m e d i a n p l a t e and p a i r e d l a t e r a l and m a r g i n a l p l a t e s . S c a -
p h o c e r i t e s we l l deve loped 6. P a r a l i t h o d e s B r a n d t . 
P l a t e s of s econd a b d o m i n a l s e g m e n t c o m p l e t e l y , o r p a r t l y f u s e d 
i . e . , m e d i a n p l a t e f u s e s wi th the l a t e r a l ones , o r the l a t e r a l 
p l a t e s f u s e wi th the m a r g i n a l o n e s . S c a p h o c e r i t e s r u d i m e n t a r y . . . 

7. L i t h o d e s L a t r e i l l e . 

1 (14). 
2 (7). 

250 3 (6). 

4 (5). 

5 (4). 
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6 (3). A b d o m e n m o r e o r l e s s s l i gh t ly c a l c i f i e d . Med ian p l a t e s of t h i r d to 
f i f t h a b d o m i n a l s e g m e n t s d i s t i n c t . C a r a p a c e u s u a l l y a r m e d wi th 
n u m e r o u s s h o r t and blunt s p i n e s ; g a s t r i c r e g i o n b e a r i n g one 
s t r o n g l y p r o m i n e n t sp ine 8. P a r a l o m i s Whi te . 

7 (2). S u p e r i o r s u r f a c e of c a r a p a c e smoo th , o r c o v e r e d with l a r g e p r o -
m i n e n c e s of d i f f e r e n t shape and m i n u t e t u b e r c l e s . R o s t r u m in the 
s h a p e of a m o r e o r l e s s l a r g e , blunt p r o c e s s , o r f l a t and t r u n -
c a t e d . 

8 (13). C a r a p a c e not f o r m i n g l a r g e l a t e r a l e n l a r g e m e n t c o v e r i n g t h e a m b u -
l a t o r y l egs ; i t s s u r f a c e not s m o o t h , but b e a r i n g p r o m i n e n c e s of d i f -
f e r e n t s h a p e s , and d e p r e s s i o n s . R o s t r u m n e i t h e r f l a t n o r t r u n c a t e d . 

9 (12). Second a b d o m i n a l s e g m e n t e n t i r e . M a r g i n a l p l a t e s of t h i r d t o 
f i f t h s e g m e n t s p r e s e n t . C a r a p a c e c a r d i f o r m [ s i c ] o r of p e n t a -
g o n a l - h e x a g o n a l s h a p e , i t s p o s t e r i o r l a t e r a l a n g l e s wi thou t blunt 
p r o m i n e n c e s . U p p e r s u r f a c e of c a r a p a c e wi thou t d e e p h e m i -
s p h e r i c a l c a v i t y . 

10 (11). C a r a p a c e c a r d i f o r m , i t s s u r f a c e wi th l a r g e p r o m i n e n c e s of 
d i f f e r e n t s h a p e . R o s t r u m wi th b r o a d , rounded apex , and of a 
m a c e l i k e s h a p e . A m b u l a t o r y l e g s l o n g e r t han the w i d e s t p a r t 
of c a r a p a c e 10. Scu lp to l i t hodes M a k a r o v . 

11 (10). C a r a p a c e of p e n t a g o n a l - h e x a g o n a l s h a p e , i t s s u r f a c e wi th m i n u t e 
t u b e r c l e s . R o s t r u m s h o r t . A m b u l a t o r y l e g s s h o r t e r t han the 
w i d e s t p a r t of c a r a p a c e 11. Lopho l i t hodes B r a n d t . 

12 (9). Second a b d o m i n a l s e g m e n t c o n s i s t s of f ive d i s t i n c t p l a t e s ; m a r g i -
na l p l a t e s of t h i r d to f i f t h a b d o m i n a l s e g m e n t s wan t ing . C a r a -
p a c e of t r i a n g u l a r s h a p e wi th highly p r o m i n e n t p o s t e r i o r l a t e r a l 
a n g l e s . U p p e r s u r f a c e of c a r a p a c e wi th d e e p h e m i s p h e r i c a l 
cav i ty 9. Rh ino l i t hodes B r a n d t . 

13 (8). C a r a p a c e f o r m s wide l a t e r a l e n l a r g e m e n t s a l m o s t c o m p l e t e l y 
c o v e r i n g a m b u l a t o r y l e g s ; i t s s u r f a c e a l m o s t s m o o t h . 

251 R o s t r u m b r o a d , f l a t , wi th t r u n c a t e d o r m o r e o r l e s s r o u n d e d 
a p e x 12. C r y p t o l i t h o d e s B r a n d t . 

14 (1). L a t e r a l p l a t e s of t h i r d to f i f t h a b d o m i n a l s e g m e n t s w i th c o n -
c a v e m e m b r a n o u s a r e a s in the c e n t e r . . 5. P h y l l o l i t h o d e s B r a n d t . 

5. Genus P H Y L L Q L I T H O D E S B r a n d t ^ f 
Phyllolithodes Brandt, 1849: 175; Holmes, 1900: 121; Schmitt, 1921: 153. - Petalocerus White, 

1§56: 134. 

Type species-. P h y l l o l i t h o d e s p a p i l l o s u s B r a n d t . 
T h e c a r a p a c e i s t r i a n g u l a r , i t s s u r f a c e c o v e r e d with l a r g e g r a n u l e s ; 

in the m i d d l e of the d o r s a l s u r f a c e of the c a r a p a c e i s a d e p r e s s i o n , which 
i s a c t u a l l y c o m p o s e d of two s m a l l ho l lows ; the l a t e r a l e d g e s of t h e c a r a -
pace b e a r s p i n e s . The r o s t r u m i s long, wi th two swo l l en a p i c a l p r o m i -
n e n c e s . The s c a p h o c e r i t e i s we l l deve loped , and i s m a d e up of t h r e e fo l ia-
c e o u s lobes . The c h e l i p e d s and the wa lk ing l e g s a r e c o v e r e d with long, 
c y l i n d r i c a l , b lunt s p i n e s , and s h o r t e r , e r e c t s p i n e s on the s u r f a c e s of the 
j o i n t s . The s econd a b d o m i n a l s e g m e n t i s m a d e up of a m e d i a n p la te and 
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two l a t e r a l p l a t e s , which a r e f u s e d with the m a r g i n a l p l a t e s . The l a t e r a l 
p l a t e s of the t h r e e s u b s e q u e n t s e g m e n t s have a hollow, m e m b r a n o u s m e d i a n 
s e c t o r , which i s c o v e r e d with c a l c i f i e d nodu le s ; t he m e m b r a n o u s s p a c e s 
be tween the l a t e r a l p l a t e s a r e a l s o c o v e r e d with nodu les , which a r e , h o w e v e r , 
m o r e o r l e s s f u s e d with e a c h o t h e r to f o r m s m a l l , n a r r o w , m e d i a n p l a t e s . 

1. P h y l l o l i t h o d e s p a p i l l o s u s B r a n d t ( F i g u r e 82) 
Phyllolithodes papillosus Brandt, 1849: 175; Holmes, 1900: 122 (from the literature); Rathbun, 

1904: 104; Way, 1917: 354, Figure 7; Schmitt, 1921: 153, Figure 99, PI.22, Figure 2. 

T h e c a r a p a c e h a s a t r i a n g u l a r f o r m ; the g a s t r i c r e g i o n i s e l e -
va ted ; it b e a r s c y l i n d r i c a l t h i c k e n i n g s , d i r e c t e d b a c k w a r d ; the t h i c k e n -
ings f o r m a h e a r t - s h a p e d p a t t e r n on the s u r f a c e of the c a r a p a c e , p a r a l l e l 
to the e d g e s of the c a r a p a c e ; t he c e n t e r of t h i s p a t t e r n i s o c c u p i e d by two 
deep hol lows , connec t ed in t h e i r a n t e r i o r p a r t by m e a n s of a d e e p f u r r o w . 
The r o s t r u m i s f a i r l y long, d i g i t i f o r m , o r i e n t e d ob l ique ly upward , and b e a r -
ing two swol l en a p i c a l p r o m i n e n c e s ; the s u p e r i o r edge b e a r s two t u b e r c l e s 
n e a r t he b a s e ; the a j r t e r i o r t u b e r c l e i s l a r g e r and l a t e r a l l y c o m p r e s s e d , 
while t he p o s t e r i o r one i s rounded ; n e a r the b a s e the i n f e r i o r edge b e a r s 
a s p i n i f o r m outgrowth , d i r e c t e d f o r w a r d and bent u p w a r d ; above the b a s e 
of t h i s ou tg rowth a p a i r of s m a l l s p i n e s i s found. The a n t e r o l a t e r a l ang le 
of the c a r a p a c e b e a r s a long, blunt sp ine , and the f r o n t a l edge b e a r s a s i m i -
l a r s m a l l e r sp ine above the b a s e of the a n t e n n a e ; t h i s sp ine i s d i r e c t e d 
s l i gh t ly downward . The swol len l a t e r a l edge of t he c a r a p a c e , beh ind the 
c e r v i c a l g roove , b e a r s t h r e e long, b lunt s p i n e s which a r e d i r e c t e d ob l ique ly 
u p w a r d and ou tward ; the a n t e r i o r one of the t h r e e s p i n e s i s s h o r t e r than 

252 the o t h e r two. The p o s t e r o l a t e r a l a n g l e s of t he c a r a p a c e a r e t h i c k e n e d , 
and b e a r t h r e e blunt p r o m i n e n c e s ; the s t r o n g e s t of t h e s e - the a n t e r i o r 
one - i s o r i e n t e d upward , ou tward , and f o r w a r d ; t he p o s t e r i o r sp ine i s 
s m a l l , s h o r t , and rounded . The p o s t e r i o r edge of the c a r a p a c e i s s t r a i g h t , 
with no m e d i a n cavi ty , c y l i n d r i c a l l y th i ckened , and s l i gh t l y swol l en on both 
s i d e s of the m e d i a n l ine . The s u r f a c e of the l o w e r p a r t s of the c a r a p a c e 
i s c o v e r e d with f l a t g r a n u l e s with a f l o w e r l i k e con tou r ; the s u r f a c e of the 
r a i s e d p a r t of the c a r a p a c e , of the r o s t r u m , and of the s p i n e s i s c o v e r e d 
with s m a l l e r g r a n u l e s , which have the f o r m of s t r a w b e r r i e s . T h e e y e s t a l k s 
a r e c o v e r e d with f l a t s p i n e s , p a r t i c u l a r l y on the s u p e r i o r s ide , n e a r t he 
c o r n e a . The s c a p h o c e r i t e i s m a d e up of t h r e e f o l i a c e o u s lobes ; t h e i n n e r -
m o s t lobe i s d i r e c t e d f o r w a r d , the o t h e r two f o r w a r d and o u t w a r d ; the e d g e s 
of the lobes a r e v e r y s l i gh t l y den t i cu l a t ed . The c h e l i p e d s have a s i m i l a r 
f o r m , the r i g h t leg be ing s o m e w h a t l a r g e r than the le f t ; the m e r u s and the 
c a r p u s b e a r two t y p e s of s p i n e s : long s p i n e s , which ex tend v e r t i c a l l y and 
have the s a m e f o r m a s t h o s e of the l a t e r a l e d g e s of the c a r a p a c e , and s p a r s e 
s h o r t s p i n e s , which ex tend v e r t i c a l l y u p w a r d and then c u r v e in a r i g h t ang le 
p a r a l l e l t o the s u r f a c e of t he c a r a p a c e ; in addi t ion , t he t i p s of t h e s e l a t t e r 
s p i n e s a r e a l w a y s p a r a l l e l to the long i tud ina l a x i s of the jo in t . The i n t e r n a l 
edge of t h e p r o p o d u s b e a r s long s p i n e s , whi le t he s u p e r i o r s u r f a c e and a 
p a r t of the i n f e r i o r s u r f a c e n e a r the i n t e r n a l edge a r e c o v e r e d with e r e c t 
s p i n e s of the s econd type; t h e s e s p i n e s f r e q u e n t l y b e a r a p i c a l t u f t s of h a i r s . 
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The dac ty l i a r e smooth , and b e a r t u f t s of r e d h a i r s ; the e x t e r n a l edge of 
the m o v a b l e d a c t y l u s h a s a blunt b a s a l sp ine ; the p r e h e n s i l e e d g e s of t he 
dac ty l i of the r i gh t che l a b e a r l a r g e whi te t u b e r c l e s ; on the i m m o v a b l e d a c -
t y l u s t h e s e t u b e r c l e s a r e d i s p o s e d in two r o w s ; the t i p s a r e blunt , rounded , 
and c o r n e o u s ; t he t u b e r c l e s of t he p r e h e n s i l e e d g e s a r e s m a l l e r on the l e f t 
che la , and they a r e not d i s p o s e d in two r o w s on the i m m o v a b l e d a c t y l u s . 
The walk ing l egs a l s o b e a r s p i n e s of the two a b o v e - m e n t i o n e d types ; the 
long s p i n e s a r e p a r t i c u l a r l y we l l deve loped on the m e r a l and c a r p a l j o i n t s . 
The dac ty l i a r e c o v e r e d at t h e i r b a s e s wi th s p i n e s , which a r e p a r a l l e l t o 
the a x i s of the dac ty lu s ; the i n f e r i o r edge b e a r s s h o r t c o r n e o u s s p i n u l e s ; 
the t ip b e a r s a s t r o n g l y c u r v e d , c o r n e o u s c law. T h e s e c o n d a b d o m i n a l s e g -
m e n t i s m a d e up of a m e d i a n p l a t e and two l a t e r a l p l a t e s , which a r e f u s e d 
qui te c l o s e l y wi th the m a r g i n a l p l a t e s : the s u t u r e be tween t h e m i s b a r e l y 
v i s i b l e ; the c e n t r a l p a r t s of the l a t e r a l p l a t e s a r e d e p r e s s e d on both s i d e s 
of the m e d i a n p la te ; t h e i r bo t tom i s f o r m e d of a m e m b r a n e c o v e r e d by s e v -
e r a l c a l c i f i e d nodu le s . The t h r e e s u b s e q u e n t s e g m e n t s have l a r g e l a t e r a l 
p l a t e s , and a r e a l s o d e p r e s s e d in the m i d d l e ; t h e r e a r e s m a l l m a r g i n a l 
p l a t e s which, in the f e m a l e , a r e f u s e d on the l e f t s i de wi th the l a t e r a l p l a t e s . 
Be tween the l a t e r a l p l a t e s of t h e s e t h r e e s e g m e n t s , n a r r o w m e d i a n p l a t e s 
a r e found; e a c h of t h e s e p l a t e s i s b i p a r t i t e , and i s s e p a r a t e d f r o m the a d -
j a c e n t p l a t e s by a m e m b r a n o u s s p a c e ; a l l the m e m b r a n o u s s p a c e s a r e 

253 c o v e r e d with c a l c a r e o u s nodu le s . The t e l s o n of the m a l e b e a r s two t e r m i -
na l s p i n e s . The c y l i n d r i c a l t h i c k e n i n g s of t he d o r s a l s u r f a c e of the c a r a -
pace a r e l e s s d i s t i n c t in the y o u n g e r s p e c i m e n s , the p a p i l l a e s t i l l have the 
s a m e f o r m , and the s p i n e s b e a r n u m e r o u s a d d i t i o n a l s p i n u l e s ; the s m a l l e r 
s p i n e s of the a p p e n d a g e s a r e s t i l l v e r t i c a l ; the r o s t r u m i s s h o r t and h a s 
the f o r m of an ou tg rowth b e a r i n g t h r e e round, a p i c a l s w e l l i n g s ; on ly the 
two a n t e r i o r lobes of the s c a p h o c e r i t e a r e s t i l l deve loped and have d e n t i c u -
la ted e d g e s . 

Figure 82. Phyllolithodes papillosus Brandt 

D i m e n s i o n s 
Leng th of c a r a p a c e 
Width of c a r a p a c e 

31.0 m m 
31.0 m m 
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L e n g t h of m e r u s of r i g h t che l i ped 8.5 m m 
L e n g t h of c a r p u s of r i g h t che l iped . . . . 6 .0 m m 
Leng th of che l a of r i gh t che l i ped 13.0 m m 
Leng th of f i r s t wa lk ing l eg 32.0 m m 

D i s t r i b u t i o n . W e s t e r n c o a s t of N o r t h A m e r i c a , f r o m U n a l a s k a 
s o u t h w a r d to M o n t e r e y , C a l i f o r n i a . On r o c k y b o t t o m s , f r o m the t i d a l zone , 
t o a dep th of 30 m . 

6. Genus P A R A L I T H O D E S B r a n d t 
Paralithodes Brandt 1849: 173. 

Type s p e c i e s : P a r a l i t h o d e s b r e v i p e s (A. M i l n e - E d w a r d s and L u c a s ) . 
The r o s t r u m is , a s a r u l e , f a i r l y long and s p i n i f o r m , wi th a po in ted 

t ip ( in a few c a s e s , a blunt t ip) , b e a r i n g s e v e r a l a d d i t i o n a l s p i n e s . T h e 
s c a p h o c e r i t e s a r e we l l deve loped and s p i n i f o r m ; t hey a r e e i t h e r s i m p l e o r 

254 b i f id . The d o r s a l s u r f a c e of the c a r a p a c e i s s p i n u l o s e . The d o r s a l s u r -
f a c e of the s e c o n d a b d o m i n a l s e g m e n t i s m a d e up of f ive p l a t e s s e p a r a t e d 
by d i s t i n c t s u t u r e s , n a m e l y , two m a r g i n a l and two l a t e r a l p l a t e s , and a 
m e d i a n p l a t e . The t h r e e s u b s e q u e n t a b d o m i n a l s e g m e n t s a r e m a d e up of 
t h r e e p a i r s of l a t e r a l p l a t e s and a v a r i a b l e n u m b e r of m a r g i n a l p l a t e s ; t he 
a n t e r i o r and p o s t e r i o r e d g e s of t he l a t e r a l p l a t e s of t h e s e s e g m e n t s a r e a d -
j a c e n t . The m i d d l e of the d o r s a l s u r f a c e of t he a b d o m e n , b e t w e e n t h e s e 
t h r e e p a i r s of l a t e r a l p l a t e s , i s m e m b r a n o u s , and b e a r s s o m e c a l c i f i e d nod -
u l e s , wh ich a r e d i s p o s e d in m o r e o r l e s s r e g u l a r t r a n s v e r s e r o w s . 

P a r a l i t h o d e s , e s t a b l i s h e d by B r a n d t a s a s u b g e n u s of L i t h o d e s , w a s 
s u b s e q u e n t l y r a i s e d to the r a n k of an independen t genus . T h e s p e c i e s of 
t h i s genus a r e e x c l u s i v e l y l i m i t e d to the n o r t h e r n P a c i f i c * . 

Key to the S p e c i e s 
1 (2). S c a p h o c e r i t e s i m p l e , s h a r p , sp ine l ike in s h a p e . D o r s a l s u r f a c e of 

r o s t r u m b e a r i n g s t r o n g u n p a i r e d sp ine , t h e a p e x of which i s u s u a l l y b i -
f u r c a t e ; t i p of s t r o n g l o w e r p r o c e s s s h a r p . C a r a p a c e r a t h e r u n i -
f o r m l y c o v e r e d w i th s p i n e s ; g a s t r i c r e g i o n b e a r s s i x l a r g e r s p i n e s , 
s e t in two long i tud ina l r o w s wi th t h r e e s p i n e s in e a c h 

t l . P . c a m t s c h a t i c a ( T i l e s i u s ) . 
2 ( 1 ) . S c a p h o c e r i t e of d i f f e r e n t s h a p e s , b i f u r c a t e o r wi th f o u r b r a n c h e s . 

R o s t r u m s h o r t e r and wi thou t s t r o n g u n p a i r e d sp ine on d o r s a l s u r -
f a c e . Sp ines on s u r f a c e of c a r a p a c e m o r e s p a r s e . 

3 (4). S c a p h o c e r i t e of the s h a p e of a long sp ine wi th two b r a n c h e s ; t i p of 
l o w e r p r o c e s s of r o s t r u m s h o r t ; s m a l l sp ine be tween it and the 
p a i r of d o r s a l s p i n e s wan t ing . C a r d i a c r e g i o n of c a r a p a c e wi th 
s i x s p i n e s . A m b u l a t o r y l egs sp iny , t he f i n g e r s c o m p a r a t i v e l y long. 

t 2 . P . p l a t y p u s B r a n d t . 
* On the economic importance of the species of Paralithodes. see Introduction. 
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4 (3). S c a p h o c e r i t e of the s h a p e of a sp ine wi th f o u r b r a n c h e s . T i p of 
l o w e r p r o c e s s of r o s t r u m blunt , o f t e n m a c e l i k e and swol len ; 
b e t w e e n i t and t h e p a i r of d o r s a l s p i n e s , s m a l l sp ine u s u a l l y 
found . C a r d i a c r e g i o n of c a r a p a c e wi th f o u r s p i n e s . A m b u l a t o r y 
l e g s h ighly s p i n o u s , t he f i n g e r s c o m p a r a t i v e l y s h o r t 

t 3 . P . b r e v i p e s (M. E d w a r d s and L u c a s ) . 

t l . P a r a l i t h o d e s c a m t s c h a t i c a ( T i l e s i u s ) ( F i g u r e s 83, 84, 85) 
Maja camtschatica Tilesius, 1815: 336, PI. 5, 6 - Lithodes spinosissimus Brandt, 1849: 172. - Lithodes 

camtschatica (-us) de Haan. 1850: 217, P1.47; Brandt, 1 8 5 1 : 9 4 ; Benedict, 1894 : 483; Rathbun, 1904: 
165. — Paralithodes camtschatica Brashnikow, 1907 : 54, Figure 1, PI. 2, Figure 3. 

T h e width of the c a r a p a c e in adul t s p e c i m e n s s l i g h t l y e x c e e d s i t s length; 
256 the s u p e r i o r s u r f a c e of the c a r a p a c e i s evenly , but not d e n s e l y , c o v e r e d 

with f a i r l y s h o r t , pointed, c o n i c a l s p i n e s ; t he s p i n e s of the l a t e r a l e d g e s 
of the c a r a p a c e a r e v e r y s l i gh t l y l a r g e r than t hose of the s u r f a c e ; t he s u r -
f a c e s p i n e s a r e of two t y p e s : l a r g e r s p i n e s , w i th s m a l l e r s p i n e s s c a t t e r e d 
a m o n g t h e m . T h e g a s t r i c a r e a b e a r s s i x l a r g e r s p i n e s d i s p o s e d in two 
p a r a l l e l long i tud ina l r o w s of t h r e e s p i n e s each . T h e c a r d i a c a r e a h a s s i x 
s u c h s p i n e s d i s t r i b u t e d in the s a m e way. The r o s t r u m i s p r o v i d e d with 
f o u r s p i n e s : a s t r o n g i n f e r i o r o u t g r o w t h with a po in ted t ip, d i r e c t e d f o r -
w a r d and ex tend ing c o n s i d e r a b l y beyond the e y e s ; a s t r o n g u n p a i r e d s p i n e -
d i r e c t e d ob l ique ly u p w a r d and f o r w a r d , and u s u a l l y hav ing a b i f id t i p - r i s e s 
f r o m the d o r s a l s i de of t he r o s t r u m , a l m o s t a t the l e v e l of t h e e y e s t a l k s ; 
t h e r e a r e , howeve r , s p e c i m e n s in which the t i p of t h i s sp ine i s s i m p l e and 
pointed; f ina l ly , t he l a t e r a l e d g e s of the b r o a d e n e d b a s a l p a r t of the r o s t r u m 
e a c h b e a r a s m a l l sp ine behind t h e u n p a i r e d d o r s a l s p i n e . T h e s c a p h o c e r i t e 
h a s the f o r m of a s i m p l e po in ted s p i n e . The c h e l i p e d s and the wa lk ing l e g s 
a r e c o v e r e d with s p i n e s s i m i l a r to t h o s e of the c a r a p a c e ; the i n f e r i o r e d g e s 
of the dac ty l i of the wa lk ing l e g s a r e f r e q u e n t l y s m o o t h in the adu l t s p e c i -
m e n s , a s the s p i n e s found in the young s p e c i m e n s g r a d u a l l y d i s a p p e a r . A n o -
t h e r d i f f e r e n c e be tween young s p e c i m e n s and a d u l t s i s tha t the c a r a p a c e h a s 
a s l i gh t ly d i f f e r e n t f o r m : in the young, t he leng th e x c e e d s the width and it 
i s , t h e r e f o r e , m o r e t r i a n g u l a r ; the m o s t s t r i k i n g d i f f e r e n c e i s t he g r e a t 
length of the s p i n e s on the c a r a p a c e - t h i s induced B r a n d t to s e p a r a t e the 
s p e c i e s s p i n o s i s s i m u s ; the d i s p o s i t i o n of the s p i n e s i s , h o w e v e r , s i m i l a r 
to tha t of adu l t s p e c i m e n s ; the r e l a t i v e length of t h e r o s t r u m i s a l s o g r e a t -
e r in young s p e c i m e n s than in a d u l t s . 

D i m e n s i o n s 
Leng th of c a r a p a c e ( inc lud ing r o s t r u m ] 
Width of c a r a p a c e 
Leng th of m e r u s of r igh t che l iped . . 
Leng th of c a r p u s of r i g h t c h e l i p e d . . 
Leng th of c h e l a of r igh t che l iped . . 
L e n g t h of m e r u s of f i r s t wa lk ing l e g . 

275 Leng th of c a r p u s of f i r s t wa lk ing leg. 
Leng th of p r o p o d u s of f i r s t wa lk ing l eg 
L e n g t h of d a c t y l u s of f i r s t wa lk ing leg 

105.0 m m 
92.0 m m 
35.0 m m 
3 0.0 m m 
56 .0 m m 
64.0 m m 
39.0 m m 
45 .0 m m 
34.0 m m 
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Figure 84. Paralithodes camtschatica 
(Tilesius) rostrum, lateral view 

Figure 85. Paralithodes 
camtschatica (Tilesius), 
right scaphocerite 

D i s t r i b u t i o n . J a p a n , c o a s t s of Hokkaido; in the Soviet w a t e r s of 
the Sea of J a p a n t h i s s p e c i e s e x t e n d s to Cape G a m o v a ; Sea of Okhotsk ; 
e a s t e r n s h o r e s of K a m c h a t k a ; s o u t h e r n p a r t of B e r i n g Sea; a long the A s i a -
t i c c o a s t it p r o b a b l y e x t e n d s no f a r t h e r than Cape O l y u t o r s k ; the A l e u t i a n s ; 
a long the w e s t e r n s h o r e s of N o r t h A m e r i c a f r o m Nor ton Sound to Queen 
C h a r l o t t e I s l ands , B r i t i s h C o l u m b i a . T h e r e p o r t m a d e by M. Ra thbun(1919) 
f r o m the r e g i o n of P o i n t B a r r o w i s b a s e d on ly on the f ind ing of a p r o p o d u s 
of the le f t che l iped , but t h i s p r o b a b l y b e l o n g s to P . p l a t y p u s . At dep ths 
r a n g i n g f r o m 14 to 250 m . 

t 2 . P a r a l i t h o d e s p l a typus B r a n d t ( F i g u r e s 86 to 91) 
Lithodes platypus Brandt, 1850:236; 1 8 5 1 : 9 4 . - Lithodes camtschaticus Richters, 1 8 8 3 : 4 0 4 , 

Figures 9, 10. - Lithodes brevipes Benedict, 1894: 484 (part). - Paralithodes platypus Brashnikow, 
1907: 58, Figure 2, PI. 1, Figure 2. 

The c a r a p a c e i s h e a r t - s h a p e d ; t he s u p e r i o r s u r f a c e i s c o v e r e d with a 
few s h o r t , f a i r l y blunt s p i n e s . The g a s t r i c a r e a - a s in P . c a m t s c h a t i c a -
b e a r s s ix s p i n e s d i s p o s e d in two long i tud ina l r o w s of t h r e e s p i n e s each . In 
the l a r g e r s p e c i m e n s an add i t i ona l f a i r l y s t r o n g sp ine i s found beh ind the 
p o s t e r i o r p a i r . The c a r d i a c a r e a b e a r s f o u r s p i n e s ; e a c h b r a n c h i a l a r e a 
b e a r s s ix s p i n e s . Be tween the s p i n e s , t he s u r f a c e of the c a r a p a c e i s c o v e r -
ed with s m a l l f l a t g r a n u l e s , which i m p a r t to i t a r o u g h [ s h a g r e e n e d ] a p p e a r -
a n c e . T h e l a t e r a l and p o s t e r i o r e d g e s of the c a r a p a c e b e a r s p i n e s which 
a p p e a r a s a b o r d e r , owing to the f a c t tha t the s p i n e s on the a c t u a l s u r f a c e 
a r e s p a r s e . The s p i n e s of the p o s t e r i o r edge and of the r o u n d e d p o s t e r o -
l a t e r a l c o r n e r s a r e s m a l l e r than t h o s e on the edge of the a n t e r i o r p a r t of 
the b r a n c h i a l a r e a s . T h e r e i s a c e r t a i n v a r i a b i l i t y in the n u m b e r and d i s -
pos i t i on of the s p i n e s on the c a r a p a c e . Thus , f o r i n s t a n c e , in a l a r g e f e -
m a l e s p e c i m e n e a c h b r a n c h i a l a r e a b e a r s s e v e n s p i n e s , the c a r d i a c a r e a 
b e a r s t h r e e s p i n e s in the le f t row, two s p i n e s in the r i g h t row, and two 
o t h e r s m a l l , but v i s i b l e s p i n e s beh ind t h e s e r o w s . The r o s t r u m i s r e l a t i v e -
ly s h o r t , d i r e c t e d s l i gh t l y downward , and b e a r s on ly t h r e e l a r g e poin ted 
sp ike s : the u n p a i r e d i n f e r i o r ou tg rowth i s s h o r t and h a s a po in ted t ip ; above 
it, on the d o r s a l s ide , a p a i r of poin ted c o n i c a l s p i n e s i s found. Beh ind 
t h e s e s p i n e s the r o s t r u m b e c o m e s b r o a d e r and t h i c k e r and b e a r s f o u r m i -
nute s p i n e s which a r e v i s i b l e only in l a r g e s p e c i m e n s . One of t h e s e s p i n u l e s 
i s s i t u a t e d in the midd le , behind the p a i r of l a r g e s p i n e s , two a r e s i t u a t e d 
on the l a t e r a l edge s o m e w h a t beyond the m e d i a n sp ine , whi le the fou r th , a 
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v e r y s m a l l one, and not a l w a y s v i s i b l e , i s a l s o s i t u a t e d in the m i d d l e , b e -
hind the l a t e r a l s p i n u l e s . One of the s p e c i m e n s h a s an a b n o r m a l l y s h a p e d 
r o s t r u m . I n s t e a d of a p a i r of s t r o n g s p i n e s on the d o r s a l s ide , i t b e a r s a 

(259) 

Figure 87. Paralithodes 
platypus Brandt, lateral 
view of rostrum 

Figure 88. Paralithodes platypus Brandt, superolateral 
view of rostrum: a-abnormal form; b -normal form 

Figure 89. Paralithodes 
platypus Brandt, right 
scaphocerite 

Figure 90. Paralithodes platypus Brandt, 
abnormal form of left scaphocerite 

260 s tout c o n i c a l sp ine wi th a b i f id t ip . The s c a p h o c e r i t e h a s the f o r m of a 
b i f id sp ine , the i n n e r b r a n c h be ing s o m e w h a t l a r g e r t han the o u t e r one . 
The e x t e r n a l edge of the s c a p h o c e r i t e s o m e t i m e s b e a r s one o r two a d d i t i o n a l 

Figure 91. Paralithodes platypus Brandt, young specimen 
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m i n u t e s p i n u l e s . In a l a r g e f e m a l e both s c a p h o c e r i t e s have an a b n o r m a l 
f o r m : the r i gh t s c a p h o c e r i t e i s s tout , r a m i f i e d on ly at i t s v e r y tip, the l e f t 
one i s a l s o s tou t but not r a m i f i e d a t a l l . In a n o t h e r f e m a l e the r i g h t s c a p h o -
c e r i t e i s n o r m a l , the l e f t one h a s a n o r m a l i n n e r b r a n c h , but i n s t e a d of an 
o u t e r b r a n c h it b e a r s only two s h o r t a d j a c e n t s p i n u l e s . T h e c h e l i p e d s and 
the wa lk ing l e g s a r e s p a r s e l y sp inu la ted , the s p i n e s b e i n g s i t u a t e d c h i e f l y 
on the s u p e r i o r e d g e s of the j o i n t s . The j o i n t s of the wa lk ing l e g s of the 
s m a l l e r s p e c i m e n s a r e a p p r e c i a b l y c o m p r e s s e d . A young s p e c i m e n of 
P . p l a typus i s c h a r a c t e r i z e d by the l a c k of s p i n e s on the s u r f a c e of t he c a r a -
p a c e and on the l egs . I n s t e a d of s p i n e s t h e r e a r e r o u n d t u b e r c l e s , t h e i r n u m -
b e r and d i s p o s i t i o n c o r r e s p o n d i n g e x a c t l y to the n u m b e r and d i s p o s i t i o n of 
the s p i n e s in a d u l t s . Thus , in P . p l a typus , the p r o c e s s of f o r m a t i o n of t he 
s p i n e s i s i n v e r s e c o m p a r e d to the p r o c e s s which t a k e s p l a c e in the o t h e r 
two s p e c i e s of P a r a l i t h o d e s . In t h e s e s p e c i e s , the young s p e c i m e n s a r e 
t h o s e b e a r i n g l o n g e r and m o r e po in ted s p i n e s ; t h e s e s p i n e s b e c o m e s h o r t e r 
with i n c r e a s i n g age, f i n a l l y b e c o m i n g t u b e r c l e s in the l a r g e s t s p e c i m e n s . 
In P . p la typus , h o w e v e r , t he l a r g e s t s p e c i m e n s a r e t h o s e t ha t b e a r the m o s t 
po in ted s p i n e s . In young s p e c i m e n s , the s u r f a c e of the c a r a p a c e i s t h i c k l y 
c o v e r e d with s m a l l r ound g r a n u l e s . The r o s t r u m of young s p e c i m e n s i s 
d i s t i n g u i s h e d by the f a c t tha t the two l a r g e d o r s a l s p i n e s s t i l l have the f o r m 
of r ounded t u b e r c l e s . 

D i m e n s i o n s 
L e n g t h of c a r a p a c e ( inc lud ing r o s t r u m ) . 90.0 m m 
Width of c a r a p a c e 82 .0 m m 
L e n g t h of m e r u s of r i g h t che l iped . . . 33.0 m m 
Leng th of c a r p u s of r i gh t c h e l i p e d . . . 28.0 m m 
Leng th of che l a of r i gh t che l i ped . . . 55 .0 m m 
L e n g t h of m e r u s of f i r s t walk ing l e g . . 45 .0 m m 
L e n g t h of c a r p u s of f i r s t wa lk ing leg. . 30 .0 m m 
L e n g t h of p r o p o d u s of f i r s t wa lk ing leg. 36 .0 m m 
L e n g t h of d a c t y l u s of f i r s t wa lk ing l eg . 33 .0 m m 

D i s t r i b u t i o n . N o r t h e r n p a r t of the Sea of J a p a n , a long the Soviet 
s h o r e s s o u t h w a r d to Cape Gamova ; not r e p o r t e d f r o m J a p a n ; Sea of Okhotsk ; 
e a s t e r n s h o r e s of K a m c h a t k a ; B e r i n g Sea n o r t h w a r d not f a r t h e r t h a n B e r i n g 
S t r a i t . T h e p r o b l e m of the d i s t r i b u t i o n of P . p l a typus on the A m e r i c a n 
s h o r e s of B e r i n g Sea i s s o m e w h a t u n c l e a r . T h i s s p e c i e s i s no t m e n t i o n e d 
a t a l l in the A m e r i c a n w o r k s ; it i s on ly on the b a s i s of R i c h t e r ' s da t a (1883) 
t ha t we can ind i ca t e the p r e s e n c e of P . p l a typus in the r e g i o n of the P r i b i l o f 
I s l a n d s . It i s found a t dep ths r a n g i n g f r o m 12 to 500 m . T h e r e p o r t by 
J . Z a c h s (1936) of t h i s s p e c i e s a t d e p t h s of 800 to 1,000 m i s e r r o n e o u s . 
The B e r i n g Sea Exped i t i on of the H y d r o b i o l o g i c a l I n s t i t u t e found t h i s s p e c i e s 
a t a m a x i m u m dep th of 93 m . 

t 3 . P a r a l i t h o d e s b r e v i p e s (M. E d w a r d s and L u c a s ) 
Lithodes brevipes A. Milne-Edwards and Lucas, 1 8 4 1 : 4 6 5 ; PI. 24, 25, 26, 27; Brandt, 1 8 5 1 : 9 9 ; 

Benedict, 1894: 484 (part); Rathbun, 1904: 165. 

246 



(261) 

247 



The width of the c a r a p a c e s o m e w h a t e x c e e d s i t s l eng th . B e t w e e n a 
few l a r g e s p i n e s , the s u r f a c e of the c a r a p a c e i s c o m p l e t e l y s m o o t h . T h e 
g a s t r i c a r e a b e a r s t e n s p i n e s , d i s p o s e d d i f f e r e n t l y t h a n in P . c a m t s c h a t i c a 
and P . p l a typus : the a n t e r i o r p a r t b e a r s two p a i r s of s p i n e s ; beyond t h e m 

Figure 93. Paralithodes 
brevipes (M. -Edw. and 
Lucas), lateral view of 
rostrum 

Figure 94. Paralithodes 
brevipes (M. -Edw. and 
Lucas), right scaphoce-
rite 

a n o t h e r p a i r of m o r e w ide ly s p a c e d s p i n e s i s found; t h e s e a r e fo l lowed by an u n -
p a i r e d m e d i a n sp ine , then by a p a i r of s p i n e s v e r y c l o s e t o g e t h e r , and f i n a l l y by 1 
a p o s t e r i o r u n p a i r e d m e d i a n s p i n e . T h e b r a n c h i a l a r e a u s u a l l y b e a r s s e v e n 
s p i n e s ; s o m e t i m e s , a n u m b e r of s p i n e s on the p o s t e r i o r p a r t of the b r a n c h i a l 
a r e a a r e b i f id . T h e l a t e r a l e d g e s of "the c a r a p a c e b e a r l a r g e s p i n e s , w h i c h f o r m 
an even m o r e d i s t i n c t b o r d e r t han in P . p l a t y p u s . T h e a n t e r i o r edge of the 
n a r r o w e r a n t e r i o r p a r t of the c a r a p a d e b e a r s t h r e e s p i n e s on e a c h s i d e of 
the r o s t r u m . Two of t h e s e s p i n e s a r e d i r e c t e d f o r w a r d , whi le the t h i r d i s 
a l r e a d y found on the l a t e r a l edge . B e t w e e n t h e s e s p i n e s , s m a l l a d d i t i o n a l 
s p i n e s a r e s o m e t i m e s found . E a c h l a t e r a l edge a l s o b e a r s f o u r l a r g e s p i n e s , 
the a n t e r i o r one of w h i c h i s s t i l l found on the n a r r o w a n t e r i o r p a r t of t h e 
c a r a p a c e in f r o n t of the c e r v i c a l g r o o v e , wh i l e the s u b s e q u e n t t h r e e s p i n e s 
a r e found on the edge of the r o u n d e d , b r o a d e n e d p k r t . F i n a l l y , t he r o u n d e d 
p o s t e r o l a t e r a l c o r n e r s and the p o s t e r i o r edge of t h e c a r a p a c e b e a r 12 o r 
13 s m a l l e r and d e n s e r s p i n e s on both s i d e s . T h e r o s t r u m i s f a i r l y s h o r t , 
c o m p o s e d of an i n f e r i o r , u n p a i r e d ou tg rowth , wh ich i s c u r v e d , d i r e c t e d 
downward , and h a s a c l a v a t e , b r o a d e n e d t e r m i n a l end . T h e d o r s a l s u r -
f a c e of t he r o s t r u m b e a r s a p a i r of s p i n e s , d i r e c t e d u p w a r d ; in f r o n t of 
t h e m , on the s lop ing d o r s a l p a r t of the r o s t r u m , i s a s m a l l sp ine which , 
h o w e v e r , ig s o m e t i m e s l ack ing . T h e t i p of the r o s t r u m i s m o r e poin ted 
in young s p e c i m e n s . In a s p e c i m e n c a p t u r e d by M. Yu. B e k m a n and K. A. 
Vinogradov in A k h o m t e n B a y ( e a s t e r n s h o r e s of K a m c h a t k a ) , t he t i p of the 
r o s t r u m i s poin ted a s in P . p l a t y p u s , though a l l i t s o t h e r f e a t u r e s r e f e r 
the s p e c i m e n to P . b r e v i p e s . T h e s c a p h o c e r i t e h a s the f o r m of an ou tg rowth 
wi th f o u r s p i n e s : t h r e e l a r g e s p i n e s d i r e c t e d f o r w a r d and o u t w a r d , and a 
f o u r t h , s m a l l e r sp ine l oca t ed on the i n t e r n a l edge . T h e c h e l i p e d s and the • 
wa lk ing l e g s b e a r n u m e r o u s l a r g e s p i n e s . E x c e p t i o n a l l y long s p i n e s a r e £ 
found on the i n t e r n a l edge of t he m e r u s and the c a r p u s of t he c h e l i p e d s . 

263 The wa lk ing l e g s a r e a l s o v e r y s p i n o s e , the s p i n e s on the p r o p o d a l j o i n t s 
d i s p o s e d in f o u r long i tud ina l r o w s ; the d a c t y l i of t he wa lk ing l e g s a r e s h o r t 
and b r o a d , b e a r i n g d a r k , poin ted s p i n e s a long t h e i r i n f e r i o r e d g e . T h e 
s p i n e s on the m e d i a n p la te of the a b d o m i n a l s e g m e n t a r e d i s p o s e d d i f f e r e n t l y 
t han in P . c a m t s c h a t i c a and P . b r e v i p e s ; in t h e s e l a t t e r s p e c i e s the f o u r 
l a r g e s p i n e s f o r m a s q u a r e , and the two i n f e r i o r s p i n e s a r e s i t u a t e d on the 
p o s t e r i o r edge of t he p la te ; in P . b r e v i p e s the f o u r s p i n e s f o r m a r h o m b u s , 
which i s l oca t ed in the c e n t e r of the p l a t e . 
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D i m e n s i o n s 
Leng th of c a r a p a c e ( inc lud ing r o s t r u m ) . 83.0 m m 
Width of c a r a p a c e 86.0 m m 
Leng th of m e r u s of r i g h t che l iped . . . 35.0 m m 
Leng th of c a r p u s of r i g h t che l iped . . . 3 5.0 m m 
Leng th of c h e l a of r i g h t c h e l i p e d . . . . 62.0 m m 
Leng th of m e r u s of f i r s t wa lk ing l eg . . 48 .0 m m 
Leng th of c a r p u s of f i r s t wa lk ing l e g . . 34.0 m m 
Leng th of p r o p o d u s of f i r s t wa lk ing l e g . 32.0 m m 
Leng th of d a c t y l u s of f i r s t wa lk ing l eg . 27.0 m m 

D i s t r i b u t i o n . N o r t h e r n p a r t of Sea of J a p a n , not p a s s i n g south of 
Cape P o v o r o t n y i ; Sea of Okhotsk ; e a s t e r n s h o r e s of K a m c h a t k a ; s o u t h e r n 
p a r t of B e r i n g Sea ( in the r e g i o n of the A l e u t i a n Range) . We canno t a d m i t 
the e x i s t e n c e of P . b r e v i p e s in a l l p a r t s of t he B e r i n g Sea . A s poin ted out 
by J . Z a c h s (1936) , t h i s s p e c i e s p r o b a b l y d o e s not ex tend f a r t h e r t han the 
C o m m a n d e r I s l a n d s and U n a l a s k a . C o n s e q u e n t l y , it d o e s not ex tend f a r t h e r 
n o r t h than the A l e u t i a n Range . In the l i t t o r a l zone , and to a dep th of 50 m . 

7. G e n u s LITHODES L a t r e i l l e 
Lithodes Latreille, 1806: 39; Milne-Edwards, 1837: 184; Bell, 1853: 163. 

Type s p e c i e s : L i t h o d e s m a j a (L inne ) . 
T h e r o s t r u m i s long and s p i n u l a t e d . The c a r a p a c e i s b r o a d , and c o v e r -

ed with s p i n e s . The s c a p h o c e r i t e s a r e r u d i m e n t a r y o r l ack ing (only in two 
c a s e s a r e t h e r e w e l l - d e v e l o p e d s c a p h o c e r i t e s , n a m e l y , in L . a n t a r c t i c a and 
L. p a n a m e n s i s , but h e r e t h e r e a r e a l s o d e v i a t i o n s in the s t r u c t u r e of t he 
second a b d o m i n a l s e g m e n t ; both c a s e s a r e c o n s i d e r e d by B o u v i e r a s be ing 
a t a v i s m s ) . The m e d i a n p la te of the second a b d o m i n a l s e g m e n t i s f u s e d wi th 
the l a t e r a l p l a t e s , which in t u r n a r e a l s o v e r y f r e q u e n t l y f u s e d wi th the m a r -
g ina l p l a t e s . In such c a s e s the whole s e g m e n t looks a s though f o r m e d of a 
s ing le p l a t e . A s in P a r a l i t h o d e s , the t h r e e s u b s e q u e n t a b d o m i n a l s e g m e n t s 
b e a r m a r g i n a l p l a t e s , and the c e n t r a l p a r t i s c o v e r e d wi th c a l c i f i e d n o d u l e s . 
The s p e c i e s of t h i s g e n u s a r e found in the o c e a n s of both h e m i s p h e r e s . 

Key to the S p e c i e s 
C a r a p a c e even ly c o v e r e d wi th s p i n e s of a l m o s t e q u a l s i z e ; s p i n e s 
on l a t e r a l m a r g i n s of s a m e s i z e a s s u r f a c e s p i n e s o r only 
s l igh t ly l o n g e r . R o s t r u m a r m e d wi th n ine s p i n e s . S c a p h o c e r i t e 
h a s the f o r m of a f a i r l y long b i f id s p i n e . . t l . L . a e q u i s p i n a B e n e d i c t . 
S u r f a c e of c a r a p a c e c o v e r e d wi th r e l a t i v e l y l a r g e and s m a l l 
s p i n e s ; s p i n e s on l a t e r a l m a r g i n s d i s t i n c t l y l o n g e r t h a n s p i n e s 
on s u r f a c e of c a r a p a c e . R o s t r u m a r m e d wi th e igh t s p i n e s . 
S c a p h o c e r i t e r u d i m e n t a r y . 

264 

1 (2). 

2 (1). 
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3 (4). A n t e r o l a t e r a l m a r g i n of c a r a p a c e a r m e d wi th long s p i n e s ; no 
l a r g e s p i n e s on m a r g i n s of b r a n c h i a l r e g i o n . T e r m i n a l p a r t of 
r o s t r u m r e l a t i v e l y s tou t , w i th bif id t ip . C h e l i p e d s and wa lk ing 
l e g s c o v e r e d wi th r e l a t i v e l y long s p i n e s . D a c t y l u s of f i r s t wa lk ing 
l eg c o n s i d e r a b l y m o r e than half t he leng th of t he p r o p o d u s . S u r f a c e 
of second a b d o m i n a l s e g m e n t s p i n o s e . . . . t 2 . L . m a j a (L inne ) . 

4 (3). A n t e r o l a t e r a l m a r g i n of c a r a p a c e a r m e d wi th m o d e r a t e l y long s p i n e s ; 
only on rounded m a r g i n s of b r a n c h i a l r e g i o n two v e r y long s p i n e s p r o -
j e c t on e a c h s i d e . T e r m i n a l p a r t of r o s t r u m s l e n d e r , wi th b i f id t i p . 
C h e l i p e d s and wa lk ing l e g s c o v e r e d wi th s h o r t s p i n e s . D a c t y l u s of 
f i r s t wa lk ing leg b a r e l y half the length of t h e p r o p o d u s . S u r f a c e of s e c -
ond a b d o m i n a l s e g m e n t c o v e r e d with t u b e r c l e s 

3. L . c o u e s i B e n e d i c t . 

t l . L i t h o d e s a e q u i s p i n a Bened ic t ( F i g u r e s 95 to 97). 
Lithodes aequispinus (-na) Benedict, 1894 : 481; Rathbun, 1904: 166; Yokoya, 1 9 3 3 : 9 4 . -

Paralithodes longirostris Navosov -Lavroff, 1929: 174, Figures 3 to 5. 

T h e c a r a p a c e i s even ly and f a i r l y d e n s e l y c o v e r e d wi th c o n i c a l , pointed 
s p i n e s which a r e only s l i gh t ly l o n g e r on the l a t e r a l e d g e s of the c a r a p a c e 
than on the s u r f a c e . The a r e a s of the c a r a p a c e a r e f a i r l y d i s t i n c t . T h e e x -
t e r n a l o r b i t a l a n g l e s b e a r long s p i n e s , d i r e c t e d f o r w a r d and u s u a l l y r e a c h -
ing the t i p s of the e y e s t a l k s . T h e r o s t r u m h a s a f a i r l y b r o a d b a s e and b e a r s 
n ine s t r o n g s p i n e s . Two s p i n e s a r e found on each of i t s l a t e r a l e d g e s . T h e r e 
a r e two m o r e on the d o r s a l s u r f a c e of t h e r o s t r u m , d i r e c t e d ob l ique ly u p -
w a r d and f o r w a r d ; t he f i r s t of t h e s e s p i n e s i s s i t u a t e d in f r o n t of the a n t e -
r i o r p a i r of l a t e r a l s p i n e s , whi le the second i s s i t u a t e d in the s p a c e b e t w e e n 
the f i r s t and s econd p a i r of l a t e r a l s p i n e s . On the t i p of the t e r m i n a l p a r t 

266 of the r o s t r u m a r e two s p i n e s d i r e c t e d h o r i z o n t a l l y f o r w a r d and o u t w a r d , 
the d i s t a l end of the r o s t r u m t h u s a p p e a r i n g b i f i d . F i n a l l y , u n d e r the 
b a s e of the r o s t r u m i s a s t r o n g c u r v e d sp ine d i r e c t e d s o m e w h a t d o w n w a r d . 
T h e s c a p h o c e r i t e h a s the f o r m of a b i f id sp ine w h o s e i n n e r b r a n c h i s l o n g e r 
t han the o u t e r one . The c h e l i p e d s a r e r e l a t i v e l y w e a k , the r i g h t leg only 
s l igh t ly l a r g e r than the l e f t one; a l l the j o i n t s a r e s p i n o s e , the l o n g e s t 
s p i n e s be ing t h o s e at the i n n e r d i s t a l ang le of the m e r u s and on the i n t e r -
na l edge of the c a r p u s . The wa lk ing l e g s a r e d e n s e l y c o v e r e d wi th r e l a t i v e l y 
long poin ted s p i n e s . The m e d i a n p l a t e of the second a b d o m i n a l s e g m e n t i s 
f u s e d wi th the l a t e r a l p l a t e s ; the s u t u r e s b e t w e e n the l a t e r a l and the m a r g i -
na l p l a t e s a r e s t i l l d i s t i n c t . The t h r e e s u b s e q u e n t s e g m e n t s a r e m a d e u p 
of l a t e r a l and m a r g i n a l p l a t e s ; the s p a c e b e t w e e n the l a t e r a l p l a t e s i s c o v e r -
ed with s m a l l p l a t e s b e a r i n g c o n i c a l s p i n e s . The s u r f a c e of t he s econd s e g -
m e n t b e a r s s p i n e s ; the s p i n e s on t h e l a t e r a l p l a t e s a r e m a r g i n a l . T h e 
s p i n e s of the s u r f a c e a r e r e l a t i v e l y l o n g e r and m o r e s l e n d e r in the young 
s p e c i m e n s , which s o m e w h a t r e s e m b l e , t h e r e f o r e , young s p e c i m e n s of P a r a -
l i t h o d e s c a m t s c h a t i c a . 
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D i m e n s i o n s 
L e n g t h of c a r a p a c e 
Width of c a r a p a c e 
Leng th of r o s t r u m 
Leng th of m e r u s of r i g h t c h e l i p e d . 
L e n g t h of c a r p u s of r i g h t che l i ped . 
Leng th of c h e l a of r i g h t che l iped . . 
Leng th of f i r s t wa lk ing l eg 

101.0 m m 
80.0 m m 
20.0 m m 
30.0 m m 
24.0 m m 
46.0 m m 

161.0 m m 
D i s t r i b u t i o n . B e r i n g Sea , in the r e g i o n of t he P r i b i l o f I s l a n d s ; 

Sea of Okhotsk ; J a p a n : e a s t of Siwoya Cape . At d e p t h s r a n g i n g f r o m 315 
to 730 m . 

Lithodes maja Leach, 1815, P1.24; Bell, 1858: 165; Ortmann, 1892: 320; Hansen, 1908: 22. -
Lithodes arctica Milne-Edwards, 1837: 186; Boas, 1880: 117; Bouvier, 1894: 181, P1.10, Figure 7, PI. 12, 
Figures 5a, 5b. 

T h e c a r a p a c e h a s a f a i r l y r e g u l a r p e a r - s h a p e d o r h e a r t - s h a p e d f o r m , 
wi th c l e a r l y de f ined a r e a s . T h e s u r f a c e i s c o v e r e d with s m a l l g r a n u l e s 
and r e l a t i v e l y s h o r t c o n i c a l s p i n e s ; on each b r a n c h i a l a r e a , f i v e o r s i x of 
the l o n g e s t s p i n e s a r e found; t h e r e a r e f o u r s p i n e s on the s w o l l e n c a r d i a c 
a r e a , whi le on the g a s t r i c a r e a , s ix s p i n e s a r e d i s p o s e d in two long i tud ina l 
r o w s of t h r e e s p i n e s e a c h . T h e r o s t r u m b e a r s e ight s p i n e s ; i t i s e i t h e r 
h o r i z o n t a l o r d i r e c t e d s l i gh t ly u p w a r d . Two p a i r s of s p i n e s a r e found on 
the l a t e r a l edges of the r o s t r u m , the p o s t e r i o r p a i r s m a l l in c o m p a r i s o n 
with the s t r o n g a n t e r i o r p a i r ; the s p i n e s of t h i s p a i r a r e f u s e d by t h e i r 
b r o a d b a s e s . Be tween t h e s e l a t e r a l p a i r s of s p i n e s on the d o r s a l s u r f a c e , 
but n e a r e r to the p o s t e r i o r p a i r , a s m a l l u n p a i r e d s p i n e i s found . In f r o n t 
of the a n t e r i o r p a i r of l a t e r a l s p i n e s the r o s t r u m h a s the f o r m of a s m o o t h 
t i p , which i s s l i gh t l y f l a t t e n e d d o r s o v e n t r a l l y and a p p e a r s b i f id owing to 
i t s two a p i c a l s p i n e s . F i n a l l y , be low the b a s e , t h e r e i s a s t r o n g u n p a i r e d 
s p i n e , d i r e c t e d downward and f o r w a r d . T h e l eng th of the s m o o t h e longa ted 
p a r t of the r o s t r u m , b e t w e e n the d i s t a l b i f u r c a t i o n and the a n t e r i o r p a i r of 
l a t e r a l s p i n e s i s equa l to the l eng th f r o m t h i s point to the b a s e of the r o s -
t r u m . T h e a n t e r o l a t e r a l edge of the c a r a p a c e b e a r s s i x l o n g , poin ted s p i n e s 

Figure 96. Lithodes aequispina 
Benedict, lateral view of rostrum 

Figure 97. Lithodes aequispina 
Benedict, right scaphocerite 

267 t 2 . L i t h o d e s m a j a (Linne) ( F i g u r e s 98 to 100) 
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which a r e d i r e c t e d u p w a r d and ou twa rd ; t he l o n g e s t of t h e s e s p i n e s a r e the 
two p o s t e r i o r o n e s , whi le t he a n t e r i o r s p i n e , l o c a t e d a t the e x t e r n a l a n -
gle of the o r b i t , i s the s m a l l e s t ; t he p o s t e r o l a t e r a l and p o s t e r i o r edges 
b e a r s m a l l , but s t r o n g s p i n e s with s o m e w e a k e r s p i n e s a m o n g t h e m ; the 
m e d i a n p a i r of s p i n e s on the c o n c a v e p o s t e r i o r edge of the c a r a p a c e i s m o r e 
e r e c t than the o t h e r l a t e r a l s p i n e s . In the m i d d l e , b e t w e e n the s p i n e s of 
th i s p a i r and s l i gh t ly in f r o n t of them, i s a n o t h e r s m a l l u n p a i r e d s p i n e , 
which i s a l s o e r e c t . T h u s , the p o s t e r o l a t e r a l e d g e s each b e a r s o m e 15 
s p i n e s , a l l of t hem c o n s i d e r a b l y l o n g e r than t h o s e on the s u r f a c e of the 
c a r a p a c e . T h e e y e s t a l k s a r e s m a l l . E a c h s c a p h o c e r i t e h a s the f o r m of a 
s h o r t , f l a t t e n e d sp ine with two s m a l l s p i n u l e s on the i n t e r n a l edge . T h e 
r i g h t che l i ped i s l a r g e r than the l e f t one ; t he m e r u s b e a r s n u m e r o u s p o i n t -
ed s p i n e s , t he l o n g e s t of which i s s i t u a t e d on the i n t e r n a l e d g e , n e a r the 
d i s t a l end; t he c a r p u s b e a r s two s t r o n g s p i n e s on i t s i n t e r n a l edge ; the 
c h e l a i s even ly swol l en ; the dac ty l i a r e s tou t and b e a r s t r o n g t u b e r c l e s 
on t h e i r p r o x i m a l e d g e s . The wa lk ing l e g s a r e f a i r l y s l e n d e r , long, f l a t -
t ened , and sp inu lose , p a r t i c u l a r l y a long the e d g e s of the j o i n t s ; t he d a c t y l i 
a r e long and c u r v e d , v e r y s l i gh t ly a r m e d , and a r e c o n s i d e r a b l y m o r e than 
half the length of the p r o p o d i . T h e r e a r e f o u r s p i n e s on the d i s t a l end and 
two o r t h r e e s m a l l s p i n e s on the s u p e r i o r edge ; the c law i s long and po in ted . 
T h e f i r s t a b d o m i n a l s e g m e n t h a s a p a i r of m e d i a n s p i n e s on the p o s t e r i o r 
edge . The second s e g m e n t i s not d iv ided , though s o m e t i m e s the m a r g i n a l 
p l a t e s a r e qu i te c l e a r l y d e f i n e d . T h e two round l a t e r a l d e p r e s s i o n s on the 
s u r f a c e of t h i s s e g m e n t a r e connec t ed by a t r a n s v e r s e f u r r o w ; two s t r o n g 

269 m e d i a n s p i n e s a r e found on the p o s t e r i o r edge ; in add i t i on , the p o s t e r i o r 
edge b e a r s f o u r s t r o n g s p i n e s ; the two m e d i a n s p i n e s a r e s i t u a t e d one above 
the o t h e r ; the rounded a n t e r i o r edge b e a r s s e v e r a l s t r o n g e r s p i n e s n e a r 
t he l a t e r a l c o r n e r , whi le the s u r f a c e of the s e g m e n t i s c o v e r e d wi th s m a l l -
e r s p i n e s . The t h r e e s u b s e q u e n t s e g m e n t s have l a r g e l a t e r a l p l a t e s and 

s e v e r a l m a r g i n a l ones ; t he s u r f a c e of a l l t h e s e p l a t e s i s c o v e r e d wi th s h o r t 
s p i n u l e s ; the m e m b r a n o u s m e d i a n s e c t o r i s c o v e r e d wi th l a r g e and s m a l l 
c a l c a r e o u s nodu le s , wh ich a r e s o m e t i m e s f u s e d to f o r m s m a l l i r r e g u l a r 
p l a t e s . 

s 

Figure 99. Lithodes maja (Linne) 
lateral view of rostrum 

Figure 100. Lithodes maja 
(Linn£), right scaphocerite(s) 
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D i m e n s i o n s 
Leng th of c a r a p a c e ( inc luding r o s t r u m ) 
Width of c a r a p a c e 
Leng th of r o s t r u m 
Leng th of m e r u s of r i g h t che l iped . . 
Leng th of c a r p u s of r i g h t che l iped . . 
Leng th of che l a of r i g h t che l iped . . 
Leng th of m e r u s of f i r s t walk ing l eg . 
Leng th of c a r p u s of f i r s t walk ing l e g . 
Leng th of p ropodus of f i r s t wa lk ing l e g 
Leng th of d a c t y l u s of f i r s t walk ing l eg 

A l a r g e m a l e s p e c i m e n be longing to th i s s p e c i e s i s found in the C o l l e c -
t ions of the Zoo log ica l In s t i t u t e of t he A c a d e m y of S c i e n c e s (No 4 ,020 , c o l -
l e c t e d by G r e v i n g ) , and i s l a b e l e d " v a r i e t y " , p r o b a b l y b e c a u s e of the f o r m 
of i t s r o s t r u m ; it s e e m s , h o w e v e r , tha t t h i s f o r m i s t he r e s u l t of a r e g e -
n e r a t i o n of the r o s t r u m , and t h e r e f o r e d o e s not j u s t i f y the c r e a t i o n of a 

270 v a r i e t y . A s h o r t sp ine i s d i r e c t e d f o r w a r d f r o m the b r o a d b a s e of the r o s -
t r u m , which — a s in n o r m a l c a s e s — b e a r s t h r e e s p i n e s on the d o r s a l s u r -
f a c e . N e i t h e r the u n p a i r e d v e n t r a l sp ine n o r the two d o r s a l s p i n e s a r e 
p r e s e n t , and the r o s t r u m d o e s not h a v e a b i f id t ip . Al l the o t h e r f e a t u r e s 
of t h i s s p e c i m e n c o r r e s p o n d to the t yp i ca l L . m a j a . The exac t l o c a l i t y 
w h e r e th i s s p e c i m e n w a s c a p t u r e d i s not m e n t i o n e d ; it i s p o s s i b l e tha t t h i s 
i s o l a t e d f ind i s due to a c h a n c e a p p e a r a n c e , s i n c e th i s s p e c i e s i s unknown 
in the Whi te Sea and no a u t h o r h a s r e p o r t e d i t f r o m t h e r e . 

D i s t r i b u t i o n . T h e She t l ands and the F a r o e s ; the s h o r e s of E n g -
land; r a r e l y on the Be lg ian s h o r e s ; N o r t h Sea; S k a g e r r a k and Ka t t ega t ; 
s h o r e s of Norway ; w e s t M u r m a n c o a s t ( a s f a r a s T e r i b e r k a ) . T h e n o r t h -
e r n m o s t loca l i ty : 74°25 'N 1 7 ° 3 6 ' E and on the w e s t e r n c o a s t of S p i t s b e r g e n 
( th is r e p o r t i s s o m e w h a t doubtfu l ) ; I ce l and ; e a s t e r n and w e s t e r n G r e e n -
land . E a s t e r n c o a s t of N o r t h A m e r i c a f r o m Newfoundland to 40° N. l a t i -
tude . Usua l ly at dep ths be tween 40 and 80 m , but m a y r e a c h a depth of 
500 m . 

108.0 m m 
79.0 m m 
30.0 m m 
35.0 m m 
28.0 m m 
58.0 m m 
67.0 m m 
35.0 m m 
51.0 m m 
42.0 m m 

3. L i t h o d e s c o u e s i Bened ic t ( F i g u r e 101) 
Lithodes couesi Benedict, 1894 : 481; Rathbun, 1904: 166; Schmitt, 1921: 162, PI. 28, PI. 29, 

Figures 3 to 5. 

[Or ig ina l d e s c r i p t i o n of B e n e d i c t , 1894] 
" T h i s s p e c i e s r e m i n d s one of L . m a i a . The l a r g e s t s p i n e s of t he 

c a r a p a c e a r e a r r a n g e d about the m a r g i n ; t h e y a r e s l e n d e r and s h a r p . The 
longes t a r e s i t ua t ed at t he o u t e r o r b i t a l a n g l e s , t h e a n t e n n a l a n g l e s , t h e 
hepa t i c r e g i o n s , and t h r e e on the m a r g i n of the b r a n c h i a l r e g i o n s . The 
s p i n e s on the i n t e r v e n i n g s p a c e s of the m a r g i n a r e m o r e n u m e r o u s and m u c h 
s m a l l e r . The s u r f a c e of the c a r a p a c e i s s e t wi th s h o r t , s h a r p , c o n i c a l 
s p i n e s . The g a s t r i c r e g i o n i s swo l l en and w e l l d e f i n e d . The c a r d i a c r e g i o n 
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i s b a r e l y i nd i ca t ed be tween the conf luen t b r a n c h i a l r e g i o n s . The d e p r e s s i o n 
b e t w e e n the g a s t r i c and c a r d i a c r e g i o n s i s v e r y d e e p . The r o s t r u m i s 20 
m m long, and m a d e up a s in L . m a i a , but the t e r m i n a l p o r t i o n beyond the 
d i s t a l l a t e r a l b r a n c h e s i s s l e n d e r and bif id r a t h e r t han b i f u r c a t e a s in 
L . m a i a ; t he b a s a l b r a n c h e s a r e a l i t t l e f u r t h e r f o r w a r d . The s c a l e i s 
r u d i m e n t a r y ; the sp ine at the o u t e r ang le i s b r a n c h e d a t t he b a s e , the b r a n c h 
c o n s i s t i n g of a s i ng l e s h o r t , s h a r p sp ine on the o u t e r s u r f a c e . The a b d o m e n 
i s wi thout s p i n e s ; t he s p i n e s of L. m a i a a r e r e p l a c e d by t u b e r c l e s ; t h o s e 
of the f i r s t s e g m e n t a r e v e r y m u c h c l o s e r t o g e t h e r t h a n the c o r r e s p o n d i n g 
s p i n e s in L . m a i a . The t u b e r c l e s on the l o w e r m a r g i n of the second s e g -
m e n t a r e low and s o m e w h a t oblong at b a s e ; t h o s e in the c e n t e r of t h e s e g -
m e n t a r e l a r g e r . 

" T h e c h e l i p e d s a r e s l e n d e r and w e a k . The a r m a t u r e of t he f i n g e r s of 
t he r i g h t hand i s s l igh t ; the f i n g e r s gape . The f i n g e r s of the l e f t hand a r e 
long and s l e n d e r and gape at b a s e . The s p i n e s of the c h e l i p e d s and a m b u l a -
t o r y l egs a r e n u m e r o u s and a r r a n g e d about a s in L . m a i a , but a r e s h o r t e r " 
(Benedic t ) . 

[ F r o m S c h m i t t , 1921] 
" F r o m the Shumag in Banks , A l a s k a ( ' A l b a t r o s s 1 s t a t i o n 3338), 

Bened i c t r e c o r d s t h r e e young s p e c i m e n s wh ich he r e f e r s t o t h i s s p e c i e s 
'wi thout h e s i t a t i o n . ' R e g a r d i n g t h e m he s a y s : ' T h e r o s t r u m d i f f e r s in b e -
ing b i f u r c a t e a s in L . m a i a . It i s p o s s i b l e t ha t add i t i ona l s p e c i m e n s of t h e 
adul t m i g h t show the r o s t r u m to be b i f u r c a t e r a t h e r t han b i f i d . ' T h i s d o e s 
not p r o v e to be the c a s e , h o w e v e r , f o r two adul t m a l e s f r o m off San Diego 
( ' A l b a t r o s s ' s t a t i o n s 4400 and 4333) have t h e c h a r a c t e r i s t i c r o s t r u m of the 
t ype . Two o t h e r young s p e c i m e n s w e r e a l s o t a k e n off San Diego in 500 to 
530 f a t h o m s ( ' A l b a t r o s s ' s t a t i o n 4 3 3 5 ) . " (Schmit t) . 

T h e leng th of the c a r a p a c e (type cf), the r o s t r u m inc luded , i s 105 m m , 
and i t s wid th 81 m m . 

Figure 101. Lithodes couesi Benedict (From Schmitt, 1921) 

D i s t r i b u t i o n . B e r i n g Sea , n o r t h of U n a l a s k a n e a r the Shumagin 
I s l a n d s , A l a s k a ; n e a r San D i e g o , C a l i f o r n i a . At d e p t h s of 542 to 1 ,125 m . 
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8. Genus PARALQMIS Whi te 
Paralomis White, 1856: 134; Stimpson, 1858: 69; Henderson, 1 8 8 8 : 4 4 ; Schmitt, 1921: 158. 

Leptolithodes Benedict, 1894 : 484. - Pristopus Benedict, 1894 : 486. 

Type s p e c i e s : P a r a l o m i s a c u l e a t a ( H e n d e r s o n ) . 
T h e c a r a p a c e h a s a rough g r a n u l a t i o n , o r b e a r s n u m e r o u s , s h o r t and 

o f t en blunt s p i n e s . The g a s t r i c a r e a u s u a l l y b e a r s a s t r o n g sp ine which 
m a y be c l e a r l y d i s t i n g u i s h e d , s i n c e i t s s i z e g r e a t l y e x c e e d s the o t h e r s u r -
f a c e s p i n e s . The c a r a p a c e d o e s not f o r m l a t e r a l e x p a n s i o n s . The r o s -
t r u m u s u a l l y b e a r s t h r e e s p i n e s ; two of t h e m a r e s y m m e t r i c a l , t he m e d i a n 
one, be ing a s y m m e t r i c a l . The s c a p h o c e r i t e i s m o r e o r l e s s t r i a n g u l a r ; 
i t s e x t e r n a l edge i s u s u a l l y s p i n o s e . The wa lk ing l e g s a r e e i t h e r f l a t t e n -
ed and s p i n o s e on the a n t e r i o r and p o s t e r i o r e d g e s , o r they a r e a n g u l a r 

272 and have a t r i a n g u l a r c r o s s s e c t i o n , with s p i n e s on the c r e s t s . T h e s e c o n d 
a b d o m i n a l s e g m e n t i s und iv ided . T h e m a r g i n a l p l a t e s of the t h i r d a b d o m i -
nal s e g m e n t a r e f u s e d with the r e s p e c t i v e l a t e r a l p l a t e s . T h e m a r g i n a l 
p l a t e s of the s u b s e q u e n t s e g m e n t s a r e o f t en f u s e d . T h e m e d i a n p l a t e s of 
the t h i r d to f i f t h s e g m e n t s a r e d i s t i n c t , o f t en s e p a r a t e d f r o m each o t h e r by 
m e m b r a n o u s s p a c e s ; the nodu le s which c o v e r t h e s e s p a c e s a r e o f t e n f u s e d , 
f o r m i n g s o m e t h i n g l i k e s m a l l p l a t e s . 

T h e s p e c i e s of t h i s genus a r e c h i e f l y a b y s s a l f o r m s . 

Key to the S p e c i e s 
1 (2). C a r a p a c e s p i n o s e , p a r t i c u l a r l y on the m a r g i n s , and on the g a s t r i c 

and r o s t r a l a r e a s . Walk ing l egs a n g u l a r , not a l l f l a t t e n e d , wi th s p i n e s 
d i s p o s e d in r o w s on the a n g l e s o r on the c r e s t s 

t l . P . m u l t i s p i n a (Bened i c t ) . 
2 (1). C a r a p a c e t u b e r c u l a t e d , m a r g i n s s p i n o s e ; a s i n g l e po in ted sp ine i s 

found on the g a s t r i c a r e a . Walking l e g s m a r k e d l y f l a t t e n e d ; a n t e r i o r 
and p o s t e r i o r e d g e s b e a r pointed s p i n e s . . 2. P . v e r r i l l i (Bened ic t ) . 

t l . P a r a l o m i s m u l t i s p i n a (Benedic t ) ( F i g u r e 102) 
Leptolithodes multispinus (~na) Benedict, 1894 : 484; Rathbun, 1904: 165. - Paralomis multispina 

Schmitt, 1921: 159, PI. 23, PI. 3o7 Figures 7, 8. 

[Or ig ina l d e s c r i p t i o n of B e n e d i c t , 1894] 
" T h e c a r a p a c e i s about a s b r o a d a s long; t he a r e o l a t i o n s a r e w e l l d e -

f i n e d . On the m e d i a n l ine a t the s u m m i t of the g a s t r i c r e g i o n t h e r e i s a 
s h a r p sp ine about f o u r m m in l eng th . The l a t e r a l m a r g i n s a r e a r m e d wi th 
f r o m twe lve to s i x t e e n s p i n e s about t h r e e m m in l eng th . In the young and 
in s o m e of the a d u l t s t h e r e a r e s m a l l s p i n e s on the b r a n c h i a l r e g i o n . A 
s e m i c i r c u l a r l ine of s i x o r s e v e n s p i n e s m a r k s the l i m i t s of the b r a n c h i a l 
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and i n t e s t i n a l r e g i o n s . The c a r a p a c e i s t h i ck ly s tudded wi th blunt s p i n e s , 
e a c h t e r m i n a t i n g in a f l a t t e n e d f a c e o r s u r f a c e cut ob l ique ly to the s u r f a c e 
of the c a r a p a c e ; t h i s f a c e i s e n c i r c l e d by a f r i n g e of s h o r t st iff b r i s t l e s . 
The r o s t r u m c o n s i s t s of a s i m p l e m e d i a n sp ine wi th two b a s a l s p i n e s . Un-
d e r the r o s t r u m p r o p e r t h e r e i s a v e r y s h o r t c o n i c a l s p i n e h o m o l o g o u s 
wi th the s u b r o s t r a l sp ine of L i t h o d e s ; beh ind the sp ine a r e one o r m o r e 
s p i n u l e s . The a b d o m e n in the m a l e i s c o m p o s e d , a f t e r the s econd s e g m e n t , 
of s e v e r a l r o w s of l e a t h e r y p l a t e s ; the" second s e g m e n t i s b e t t e r c a l c i f i e d 
and h a r d e r . The a b d o m e n of t he f e m a l e i s t w i s t e d to the r i g h t a s in L i t h o d e s . 

"The c h e l i p e d s a r e m o d e r a t e l y s l e n d e r and ex tend a l m o s t t o the d i s t a l 
end of the c a r p a l j o i n t s . The s p i n e s on the i n n e r m a r g i n of the c a r p a l s e g -
m e n t s a r e the m o s t p r o m i n e n t . The a m b u l a t o r y l e g s a r e long and s l e n d e r 
and th i ck ly s e t wi th s p i n e s . The s p i n e s of the m e r u s a r e not so d i s t i n c t l y 

273 a r r a n g e d in r o w s a s on the c a r p a l and p r o p o d a l s e g m e n t s ; t h e r e i s , how-
e v e r , a d i s t i n c t row on t h e u p p e r m a r g i n . The s p i n e s of t he c a r p u s a r e a r -
r a n g e d in e ight m o r e o r l e s s d i s t i n c t r o w s ; on the p r o p o d a l s e g m e n t the 
s p i n e s a r e a r r a n g e d in s i x f u l l r o w s and two half r o w s . T h e r e a r e f o u r 
s h o r t r o w s of s p i n e s on the p r o x i m a l end of the d a c t y l u s . The dac ty l i a r e 
c o m p r e s s e d , s l igh t ly ben t and a l i t t l e t w i s t e d . An a v e r a g e - s i z e d s p e c i m e n 
m e a s u r e s 80 m m in length , 78 m m in b r e a d t h , and the d i s t a n c e f r o m t ip 
t o t i p of t he a m b u l a t o r y l e g s i s 360 m m " (Bened ic t ) . 

Figure 102. Paralomis multispina (Benedict) (From Schmitt, 1921) 

D i s t r i b u t i o n . W e s t e r n c o a s t of N o r t h A m e r i c a , f r o m the S h u m a -
gin I s l ands to San D i e g o , C a l i f o r n i a ; a t dep ths r a n g i n g f r o m 1,125 to 1,577 
[ m e t e r s ] . A s p e c i m e n of t h i s s p e c i e s ( juven i l e ma le ) w a s c a p t u r e d by the 
B e r i n g Sea Exped i t ion of the H y d r o b i o l o g i c a l I n s t i t u t e , on the e a s t e r n s h o r e s 
of K a m c h a t k a , 5 2 ° 4 2 . 5 ' N , 1 5 9 ° 0 3 . 5 ' E , at a depth of 830 m . 

2. P a r a l o m i s v e r r i l l i (Benedic t ) ( F i g u r e 103) 
Pristopus verrilli Benedict, 1 8 9 4 : 4 8 6 ; Rathbun, 1904: 165. - Paralomis verrilli Schmitt, 1921: 159, 

PI. 24, PI. 30, Figures 5, 6. 
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[Or ig ina l d e s c r i p t i o n of B e n e d i c t , 1894] 

"The c a r a p a c e i s v e r r u c o s e , t he a r e o l a t i o n s p r o m i n e n t . The g a s t r i c 
r e g i o n i s m u c h e l e v a t e d and i s s u r m o u n t e d by a s m a l l s p i n e . On e a c h s ide , 
on the b o r d e r of the b r a n c h i a l r e g i o n , t h e r e i s a d e e p p i t . A g r o o v e r u n s 
f r o m the p i t s to the d e p r e s s i o n be tween the g a s t r i c and c a r d i a c r e g i o n s . 
T h e r e a r e about twe lve s p i n e s , two to t h r e e m m in leng th on the l a t e r a l 
b o r d e r of the c a r a p a c e . The p o s t e r i o r b o u n d a r y of the i n t e s t i n a l r e g i o n i s 
m a r k e d by a s e m i c i r c u l a r row of t u b e r c l e s . The c a r d i a c r e g i o n i s t r i a n g u -
l a r ; the a p e x of the t r i a n g l e c u t s w e l l in to the i n t e s t i n a l r e g i o n w h e r e the 
d e p r e s s i o n tha t m a r k s it r u n s in to a d e e p s l i t o r oblong m e d i a n d e p r e s s i o n . 

274 The f r o n t a l m a r g i n i s b r o a d and s t r a i g h t . The s p i n e s of t h e a n t e r i o r a n g l e s 
and the o r b i t a l s p i n e s point f o r w a r d ; t he o r b i t a l s p i n e s a r e a l i t t l e t he 
l o n g e r . Be tween the sp ine on the ang le and the o r b i t t h e r e i s a r o w of 
s m a l l e r s p i n e s and one o r two g r a n u l e s . The t r i s p i n o s e r o s t r u m i s c o m -
posed of a b i f u r c a t e r o s t r u m p r o p e r and the s u b r o s t r a l sp ine wh ich e x t e n d s 
m u c h beyond the two u p p e r r o s t r a l s p i n e s . The a n t e n n a l s c a l e t a p e r s to a 
s h a r p point and h a s t h r e e s h a r p s p i n e s o r b r a n c h e s on e a c h s i d e . The l a -
t e r a l p l a t e s on the l e f t of the a b d o m e n in the f e m a l e a r e f r i n g e d w i t h s h o r t , 
s l e n d e r , b lunt s p i n e s . 

"The c h e l i p e d s ex tend a l i t t l e beyond the m i d d l e of the p r o p o d a l s e g -
m e n t of the f i r s t p a i r of a m b u l a t o r y f e e t . The r i g h t che l iped i s s t o u t e r than 
the l e f t . The p r e h e n s i l e e d g e s of i t s f i n g e r s a r e s t r o n g l y t u b e r c u l a r . T h e 
u p p e r m a r g i n of the p a l m i s sp iny; t h e r e a r e a l s o s o m e s m a l l s p i n e s on 
the m i d d l e and on the l o w e r m a r g i n . T h e r e a r e t h r e e long s p i n e s on the in -
n e r m a r g i n of the c a r p u s . The l e f t c h e l i p e d i s s i m i l a r but s m a l l e r , and 
t h e p r e h e n s i l e e d g e s of t he f i n g e r s a r e s h a r p . T h e a m b u l a t o r y f e e t a r e wide 
and m u c h c o m p r e s s e d . The a n t e r i o r and p o s t e r i o r m a r g i n s a r e a r m e d wi th 
s h a r p s p i n e s , a l t e r n a t i n g in g e n e r a l l a r g e and s m a l l . On the u p p e r s u r f a c e 
of the p r o x i m a l end of the m e r u s of the f o u r t h p a i r of f e e t t h e r e i s a r o w of 
f i n e s p i n e s ; the c o r r e s p o n d i n g s p i n e s on the t h i r d p a i r of f e e t a r e s m a l l e r , 
and on the second p a i r s t i l l s m a l l e r " (Bened ic t ) . 

Leng th of c a r a p a c e , inc lud ing r o s t r u m , 90 m m ; l eng th of r o s t r u m 
9 m m ; wid th of c a r a p a c e 82 m m . 

D i s t r i b u t i o n . B e r i n g Sea , f r o m the r e g i o n of t he P r i b i l o f I s l a n d s 
s o u t h w a r d to C o r t e z B a n k , C a l i f o r n i a . At dep ths f r o m 1,238 to 1,480 m . 
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9. Genus RHINOLITHODES B r a n d t 
Rhinolithodes Brandt, 1847: 174; Schmitt, 1921: 157. 

Type s p e c i e s : Rh ino l i t hodes w o s n e s s e n s k i i B r a n d t . 
T h e c a r a p a c e h a s a c l u m s y t r i a n g u l a r f o r m wi th v e r y p r o d u c e d p o s t e r o -

l a t e r a l a n g l e s ; the c e n t r a l p a r t of the d o r s a l s u r f a c e i s o c c u p i e d by a d e e p 
s e m i c i r c u l a r d e p r e s s i o n which s e p a r a t e s the f a i r l y s m o o t h , s p h e r i c a l c a r -
d iac a r e a f r o m the o t h e r r e g i o n s of t he c a r a p a c e , which a r e c o v e r e d wi th 
f l a t , s l i gh t ly p r o m i n e n t g r a n u l e s . T h e r o s t r u m i s s h o r t and b lun t . T h e 
s econd a b d o m i n a l s e g m e n t i s m a d e up of f i v e d i s t i n c t p l a t e s . E a c h of t he 
t h r e e s u b s e q u e n t s e g m e n t s i s m a d e up of a m e d i a n p l a t e and a p a i r of l a t e r -
a l p l a t e s ; t he m a r g i n a l p l a t e s a r e m i s s i n g , a s they a r e c o m p l e t e l y f u s e d 
wi th the l a t e r a l p l a t e s . 

1. Rh ino l i thodes w o s n e s s e n s k i i B r a n d t ( F i g u r e 104). 
Rhinolithodes wosnessenskii Brandt, 1849: 174; Rathbun, 1904: 164; Way, 1917: 354, Figure 11; 

Schmitt, 1921: 158, Figure 103, PI. 22, Figure 1. 

T h e g e n e r a l a p p e a r a n c e of the a n i m a l i s v e r y c l u m s y . T h e c a r a p a c e 
h a s a t r i a n g u l a r f o r m , wi th a v e r y i n f l a t e d g a s t r i c a r e a . Behind t h i s a r e a 
i s a d e e p s e m i c i r c u l a r d e p r e s s i o n , t he convex p a r t of which i s d i r e c t e d 
a n t e r i o r l y , the p o s t e r i o r ends r e a c h i n g the p o s t e r i o r edge of t he c a r a p a c e ; 
the c e n t e r of t h i s d e p r e s s i o n i s occup ied by the s p h e r i c a l , i n f l a t e d c a r d i a c 
a r e a . T h i s a r e a i s c o v e r e d with l o w , f l a t p a p i l l a e , though to t h e naked eye 
i t a p p e a r s a b s o l u t e l y s m o o t h . T h e r o s t r u m h a s t h e f o r m of a f a i r l y s h o r t 
c y l i n d r i c a l p r o m i n e n c e b e a r i n g a s t r o n g d e n t i f o r m a p i c a l s p i n e , wh ich i s 

276 o r i e n t e d a n t e r i o r l y . Both s i d e s of t h i s s p i n e a r e c o v e r e d wi th s m a l l s p i n -
u l e s , a n d , in d o r s a l v i e w , i t s t ip e x c e e d s the s w o l l e n p a r t of t he r o s t r u m . 

Figure 104. Rhinolithodes wosnessenskii Brandt 
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The f r o n t a l edge of the c a r a p a c e b e a r s i r r e g u l a r s p i n e s d i s p o s e d in a r a t h e r 
i r r e g u l a r m a n n e r . T h e m o s t d i s t i n c t a r e t h o s e of t he a n t e r o l a t e r a l a n g l e s 
of the c a r a p a c e and t h o s e above the b a s e of the a n t e n n a l s t a l k . T h e l a t e r a l 
edge of the c a r a p a c e b e a r s s e v e n r a t h e r s h o r t c o n i c a l s p i n e s behind the c e r -
v i ca l g r o o v e . The p o s t e r o l a t e r a l a n g l e s of the c a r a p a c e a r e e longa t ed to 
f o r m c o n i c a l , b lun t , e x t r e m e l y p r o m i n e n t o u t g r o w t h s . T h e s u r f a c e of the 
c a r a p a c e i s c o v e r e d with f l a t , round g r a n u l e s hav ing the f o r m of s t r a w b e r -
r i e s ; the m e d i a n s e m i c i r c u l a r d e p r e s s i o n h a s a c o m p l e t e l y s m o o t h s u r f a c e . 
The e y e s t a l k s b e a r n u m e r o u s s p i n e s on t h e i r s u p e r i o r s u r f a c e . T h e second 
joint of the an t enna l s t a l k b e a r s a n e x t e r n a l ou tg rowth c o m p o s e d of t h r e e 
s p i n e s : the a n t e r i o r one , the s t r o n g e s t , i s d i r e c t e d f o r w a r d ; t he s e c o n d , 
t he s m a l l e s t , and the t h i r d , the b a s a l one, a r e d i r e c t e d o u t w a r d . T h e 
i n t e r n a l ou tg rowth a l s o b e a r s t h r e e s l m o s t equal s p i n e s . Tl je s c a p h o c e r i t e 
i s a long , s l i gh t ly c u r v e d o u t g r o w t h , which b e a r s blunt s p i n e s ; t he t h i r d 
jo int of the s t a l k s b e a r s a d i s t a l sp ine on i t s s u p e r i o r s u r f a c e ; the l a s t long 
d i s t a l jo int of t he s t a l k h a s f o u r s p i n e s on i t s s u p e r i o r edge . T h e c h e l i p e d s 
and the wa lk ing l e g s a r e c o v e r e d with l o n g , s o f t h a i r s ; the r i g h t c h e l i p e d 
i s l o n g e r than the l e f t . The s u p e r i o r s u r f a c e of the m e r u s and the c a r p u s 
of t he r i g h t che l iped i s s p a r s e l y c o v e r e d wi th s t r o n g con i ca l s p i n e s , p a r t i -
c u l a r l y n e a r the i n t e r n a l e d g e s ; the l o n g e s t s p i n e i s s i t u a t e d on the i n n e r 
p r o x i m a l ang le of the c a r p u s ; t he p r o p o d u s i s b r o a d and s p i n o s e , m a i n -
ly on i t s i n t e r n a l edge ; the dac ty l i a r e s m o o t h , and b e a r t u f t s of h a i r s ; the 
m o v a b l e d a c t y l u s h a s a blunt s p i n e on i t s e x t e r n a l edge n e a r the b a s e ; t he 
p r e h e n s i l e e d g e s b e a r s t r o n g whi te t u b e r c l e s ; t he t i p s h a v e blunt c o r n e o u s 
c l a w s . T h e p r o p o d u s of the l e f t c h e l a i s s l i gh t ly s p i n o s e ; the p r e h e n s i l e 
edges of the dac ty l i b e a r a m i n u t e den t i cu l a t i on ; t he t i p s h a v e s p a t u l a t e , 
c o r n e o u s c l a w s . T h e m e r i , the c a r p i and the p r o p o d i of the wa lk ing l e g s 
have s p i n e s s i m i l a r to t h o s e on the c h e l i p e d s ; the dac ty l i a r e m a r k e d l y 
f l a t t e n e d , wi th f o u r b a s a l s p i n e s , c o r n e o u s s p i n u l e s on the i n f e r i o r e d g e , 
and poin ted c l a w s . T h e s econd a b d o m i n a l s e g m e n t i s m a d e up of d i s t i n c t 
m e d i a n , l a t e r a l , and m a r g i n a l p l a t e s ; the l a t e r a l p l a t e s h a v e a d e p r e s s i o n 
n e a r the i n t e r n a l s i d e . E a c h of the t h r e e s u b s e q u e n t s e g m e n t s i s m a d e up 
of a m e d i a n p l a t e and a p a i r of l a t e r a l o n e s ; m a r g i n a l p l a t e s a r e l a c k i n g . 
The t e l s o n i s s h o r t and t r i a n g u l a r . T h e s u r f a c e s of a l l the a b d o m i n a l p l a t e s 
a r e c o v e r e d wi th f a i r l y l a r g e g r a n u l e s ; on t h e l a t e r a l p l a t e s , p a r t i c u l a r l y 
on t h o s e of t he t h i r d s e g m e n t , s l i g h t , b a r e l y v i s i b l e d e p r e s s i o n s a r e found . 

T h e c o l o r a t i o n of the c a r a p a c e i s g r a y i s h b r o w n , wi th o r a n g e s p o t s in 
the d e p r e s s i o n s on the d o r s a l s u r f a c e , on the t u b e r c l e s of t he p o s t e r i o r 
p a r t of the c a r a p a c e , on the b r a n c h i a l a r e a s , and on the a b d o m e n . T h e 
l e g s a r e l e s s b r i g h t l y c o l o r e d ; they a r e g r a y i s h b r o w n , s i m i l a r to the g e -
n e r a l tone of the c a r a p a c e . 

277 D i m e n s i o n s 
Leng th of c a r a p a c e 
M a x i m u m width of c a r a p a c e . . . . 
Leng th of m e r u s of r i gh t che l i ped . 
Leng th of c a r p u s of r i gh t che l iped . 
Leng th of che l a of r i g h t che l i ped . . 
Leng th of f i r s t wa lk ing l eg 

38.0 m m 
47.0 m m 
13.0 m m 
10.0 m m 
23.5 m m 
48.0 m m 
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D i s t r i b u t i o n . W e s t c o a s t of N o r t h A m e r i c a ; Kodiak I s l and ; P o r t 
E t c h e s ; Si tka; C r e s c e n t C i t y , C a l i f o r n i a . C h i e f l y on r o c k y b o t t o m s and 
on s h e l l s a t dep ths r a n g i n g f r o m 20 to 72 m . 

10. Genus S C U L P T O L I T H O D E S M a k a r o v 
Sculptolithodes Makarov, 1934: 251. 

Type s p e c i e s : Scu lp to l i thodes d e r j u g i n i M a k a r o v . 
T h e c a r a p a c e h a s a f a i r l y r e g u l a r h e a r t - s h a p e d f o r m . T h e r o s t r u m 

i s c l a v a t e , with a b lun t , r ounded t i p . The d o r s a l s u r f a c e of the c a r a p a c e 
and of the a p p e n d a g e s b e a r s a n u m b e r of o u t g r o w t h s and p r o m i n e n c e s of 
v a r i o u s f o r m s . T h e l a t e r a l e d g e s of the c a r a p a c e b e a r b lunt s p i n e s . T h e 
s c a p h o c e r i t e s a r e r u d i m e n t a r y . T h e walk ing l e g s a r e m u c h l o n g e r than 
the m a x i m a l width of the c a r a p a c e . T h e p l a t e s of the s e c o n d a b d o m i n a l 
s e g m e n t a r e f u s e d to f o r m a s i n g l e p l a t e which c o v e r s t he whole s u r f a c e of 
the s e g m e n t . E a c h of t he t h r e e s u b s e q u e n t s e g m e n t s i s c o m p o s e d of a m e -
d ian p l a t e , two l a t e r a l p l a t e s , and two m a r g i n a l p l a t e s ; the l a t e r a l p l a t e s 
a r e s t r o n g l y c a l c i f i e d , and h a v e a m a r k e d c e n t r a l d e p r e s s i o n . 

t l . Scu lp to l i thodes d e r j u g i n i M a k a r o v ( F i g u r e 105) 
Sculptolithodes derjugini Makarov, 1934: 251, Figures 1 ,2 . 

T h e c a r a p a c e i s h e a r t - s h a p e d . T h e r o s t r u m i s m a s s i v e and c l a v a t e , 
with a b lun t , r ounded t ip and with a d e p r e s s i o n in t h e m i d d l e of i t s s u p e r i o r 
s u r f a c e ; t he i n f e r i o r s u r f a c e h a s a f a i r l y r e g u l a r c o n i c a l f o r m ; i t s t ip i s 
o r i e n t e d f o r w a r d and l o c a t e d be tween the e y e s . T h e s u p e r i o r s u r f a c e of 
the c a r a p a c e h a s a r i c h s c u l p t u r e ; t he e n t i r e g a s t r i c a r e a i s m a r k e d l y 
r a i s e d , wi th a s lop ing l a t e r a l s u r f a c e and a f a i r l y d i s t i n c t t u b e r c l e on i t s 
h i g h e s t p a r t ; at the l e v e l of i t s f u s i o n wi th the r o s t r u m , t h i s a r e a f o r m s 
a kind of s a d d l e which c o v e r s t he a n t e r i o r p a r t of the c a r a p a c e . I m m e d i a t e -
ly behind the r o s t r u m , the edge of the c a r a p a c e i s a r m e d with two blunt 
s p i n e s . T h e r e m a i n d e r of the c a r a p a c e i s m a r k e d l y d e p r e s s e d , and b e a r s 
f ive r a i s e d t u b e r c l e s , d i s p o s e d a s f o l l o w s : a t r i a n g u l a r t u b e r c l e on the c a r -
d iac a r e a , a p a i r of h e a r t - s h a p e d t u b e r c l e s on the b r a n c h i a l a r e a s , and a 
p a i r of k i d n e y - s h a p e d t u b e r c l e s on the m e t a b r a n c h i a l a r e a s . T h e l a t e r a l 
edge of the c a r a p a c e i s r a i s e d beyond the c e r v i c a l g r o o v e , and b e a r s f i ve 

278 o r s ix b lunt s p i n e s , whi le in the s p a c e b e t w e e n t h e s e s p i n e s , s m a l l e r a d d i -
t iona l s p i n e s m a y be found . T h e edge of the c a r a p a c e bu lges m a r k e d l y on 
i t s p o s t e r o l a t e r a l ang le and f o r m s a t u b e r c l e s i m i l a r t o t ha t d e s c r i b e d 
a b o v e , and l e a d s d i r e c t l y in to the c y l i n d r i c a l l y t h i c k e n e d p o s t e r i o r edge of 
the c a r a p a c e . T h i s edge i s i n t e r r u p t e d at the l e v e l of the i n t e s t i n a l a r e a by 
a p r o n o u n c e d concav i t y . The s u r f a c e of the p r o m i n e n t p a r t of the c a r a p a c e i s 
r e l a t i v e l y s m o o t h , r o u g h l y s h a g r e e n e d , whi le the s u r f a c e of t he d e p r e s s e d 
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p a r t of the c a r a p a c e i s c o v e r e d wi th round g r a n u l e s . T h e e y e s t a l k s r e a c h 
the t ip of the cone on the i n f e r i o r s u r f a c e of the r o s t r u m o r s o m e w h a t e x -
ceed i t ; the c o r n e a s a r e s m a l l ; the s u p e r o e x t e r n a l d i s t a l ang le of the 
s t a l k b e a r s a few s p i n e s . The a n t e n n u l e s ex tend beyond the t ip of the l eng th 
of the d i s t a l jo in t of the s t a l k ; the e x t e r n a l f l a g e l l u m i s s t o u t , s h o r t and 
highly p u b e s c e n t on i t s i n f e r i o r s i d e ; the i n t e r n a l f l a g e l l u m i s s h o r t e r than 
the e x t e r n a l one and a l m o s t c o m p l e t e l y naked ; the a n t e n n a e a r e s l i g h t l y 
l o n g e r than the a n t e n n u l e s ; t he s c a p h o c e r i t e s a r e s m a l l s q u a m i f o r m o u t -
g r o w t h s , each with a t e r m i n a l sp ine and a d e n t i c u l a t e d i n t e r n a l edge . The 
c h e l i p e d s a r e s h o r t e r than the walk ing l e g s ; both l e g s h a v e the s a m e s t r u c -
t u r e , but t he l e f t l e g i s s l i gh t l y s m a l l e r than the r i g h t . T h e m e r u s h a s a 
t r i a n g u l a r c r o s s s e c t i o n , a r ounded s u p e r i o r c r e s t , and a m a r k e d f u r r o w 
on the l a t e r a l s i d e s , s o m e d i s t a n c e f r o m the d i s t a l edge . T h e i n n e r p r o x i -
m a l ang le of the c a r p u s b e a r s a p l a t e l i ke p r o m i n e n c e which b e a r s f o u r o r 
f ive d e n t i c l e s on i t s e d g e s ; e a c h of t he o t h e r a n g l e s b e a r s one t u b e r c l e ; 
t h e s e t u b e r c l e s m a y f u s e wi th e a c h o t h e r , t hus c r e a t i n g a s m o o t h e r s u r f a c e . 
T h e che l a h a s an even ly s w o l l e n s u p e r i o r s u r f a c e , wi th a g r o u p of s p i n e s 
a t the i n n e r d i s t a l ang le , the d a c t y l i a r e d i r e c t e d ob l ique ly o u t w a r d , and 
a r e c o v e r e d with t u f t s of s o f t ye l low h a i r s ; t he p r e h e n s i l e e d g e s b e a r f a i r l y 
s t r o n g whi te t u b e r c l e s ; the t i p s a r e b l a c k and c o r n e o u s . T h e s u p e r i o r s u r -
f a c e of each jo int of t he c h e l i p e d s i s g r a n u l a t e d , whi le the i n f e r i o r s u r f a c e 
i s s m o o t h . T h e f i r s t t h r e e walk ing l e g s a r e s i m i l a r in s t r u c t u r e and a l m o s t 
equal in l e n g t h , the s e c o n d p a i r , h o w e v e r , s l i gh t l y l o n g e r than the f i r s t and 
t h i r d p a i r s ; the f o u r t h p a i r of wa lk ing l e g s a r e r u d i m e n t a r y , a s in a l l t he 
g e n e r a of t h i s f a m i l y , and bent u n d e r the p o s t e r o l a t e r a l ang le of the c a r a -
pace . E a c h of the a n t e r i o r and p o s t e r i o r e d g e s of the m e r u s of t h e f i r s t 
t h r e e p a i r s of wa lk ing l e g s b e a r s a d e n t i c l e of an i r r e g u l a r f o r m ; the d i s -
ta l end of the m e r u s b e a r s a s m o o t h p r o m i n e n t t u b e r c l e on i t s s u p e r i o r 
s u r f a c e ; t he e d g e s of the s u p e r i o r s u r f a c e of t h e c a r p u s a r e t h i c k e n e d c y -
l i n d r i c a l l y , the th i cken ing be ing i m p e r f e c t l y d iv ided in to t h r e e t u b e r c l e s 
on the a n t e r i o r edge ; the p r o p o d u s i s c o m p r e s s e d , wi th a l ong i tud ina l f u r -
r o w on the s u p e r i o r s u r f a c e a long the a n t e r i o r e d g e , and wi th a r o u g h l y 
den t i cu l a t ed p o s t e r i o r edge; the d a c t y l u s i s s h o r t and c o m p r e s s e d , wi th a 
long i tud ina l f u r r o w on the a n t e r i o r and p o s t e r i o r s u r f a c e s , a r o w of poin ted 
s p i n u l e s , and a b l a c k c o r n e o u s c l aw . T h e e n t i r e s u r f a c e of t he l e g s i s g r a n -
u l a t ed , t he p r o m i n e n t p a r t s of the m e r a l and c a r p a l j o i n t s e x c e p t e d ; t he i n -
f e r i o r s u r f a c e i s a l s o g r a n u l a t e d , but wi thout v i s i b l e p r o m i n e n c e s . T h e 
f i r s t a b d o m i n a l s e g m e n t i s h idden u n d e r the p o s t e r i o r edge of the c a r a p a c e ; 
a l l the p l a t e s of t he s e c o n d s e g m e n t a r e f u s e d ; the whole s e g m e n t thus a p -

279 p e a r s undivided; on both s i d e s of the m e d i a n l i ne d e p r e s s i o n s a r e found . 
The t h r e e s u b s e q u e n t s e g m e n t s h a v e m e d i a n , l a t e r a l and m a r g i n a l p l a t e s 
(in the f e m a l e the m a r g i n a l p l a t e s a r e found only on the r i g h t s i d e ) . T h e 
m e d i a n p l a t e s of t he f o u r t h and f i f t h s e g m e n t s a r e e a c h d iv ided in to two. 
Be tween the m e d i a n p l a t e s , s o m e s m a l l p l a t e s and c a l c i f i e d n o d u l e s a r e 
found. T h e s u r f a c e of a l l t he p l a t e s i s d e n s e l y c o v e r e d wi th round g r a n u l e s ; 
the c e n t r a l p a r t s of the l a t e r a l p l a t e s a r e m a r k e d l y d e p r e s s e d . T h e t e l s o n 
i s s e m i c i r c u l a r . 

C o l o r a t i o n of s p e c i m e n s p r e s e r v e d in a l c o h o l : the p r o m i n e n t p a r t s of 
the d o r s a l s u r f a c e of the c a r a p a c e , t he c a r p a l j o i n t s of the c h e l i p e d s , and 
the m e r a l and c a r p a l j o i n t s of the wa lk ing l e g s a r e o r a n g e - r e d ; t he g e n e r a l 
c o l o r of t he c h e l i p e d s i s pa l e r o s e , of the wa lk ing l e g s pa le v i o l e t . T h e i n -
f e r i o r s u r f a c e h a s a l i g h t e r c o l o r a t i o n . 
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Figure 105. Sculptolithodes derjugini Makarov 

As f a r a s s e x u a l d i m o r p h i s m i s c o n c e r n e d , a p a r t f r o m the a s y m m e t r y 
of the a b d o m e n , which i s c h a r a c t e r i s t i c of t he f e m a l e of t h i s f a m i l y , the 
c h e l i p e d s a r e r e l a t i v e l y s t r o n g e r and t h e i r dac ty l i m o r e p u b e s c e n t in the 
m a l e ; the edges of the a b d o m e n , on the c o n t r a r y , a r e m o r e p u b e s c e n t in 
tlr? f e m a l e , and the c e n t r a l p a r t of t h e l a t e r a l p l a t e s i s l e s s d e p r e s s e d in 
the f e m a l e than in the m a l e . T h e s t r a n g e s c u l p t u r e and the c o l o r of t h i s 
s p e c i e s h a r m o n i z e s a m a z i n g l y wel l wi th the f o r m and c o l o r of L i t h o t h a m -
n i u m , a b io tope in which t h e s e a n i m a l s u s u a l l y dwel l ; t h u s , t h i s s p e c i e s 
i s an e x c e l l e n t e x a m p l e of m i m i c r y . 

D i s t r i b u t i o n . T h i s s p e c i e s is" known at p r e s e n t on ly f r o m the n o r t h -
e r n p a r t of t he Sea of J a p a n : n e a r S i l a n t ' e v Bay and in the a r e a of N e l ' m a 
Bay . In t h e c o l l e c t i o n s of the Zoo log ica l I n s t i t u t e of t he A c a d e m y of S c i e n c e s , 
we found a s p e c i m e n f r o m the a r e a of A n d r e e v Bay ( U s s u r i Bay) and a n o t h e r 
f r o m R i s h i r i I s l a n d . It i s ch i e f l y e n c o u n t e r e d on r o c k y b o t t o m s a t d e p t h s 
of 20 to 35 m . T h i s s p e c i e s p r o b a b l y e n t e r s t h e Sea of J a p a n f r o m the s o u t h -
w e s t e r n p a r t of the Sea of O k h o t s k . 

Lopholithodes Brandt, 1849 (1848): 174; Holmes, 1900: 127; Schmitt, 1921: 155. - Echinocerus 
White, 1 8 4 8 : 4 7 . - Ctenorhinus Gibbons, 1 8 5 5 : 4 8 . 

Type s p e c i e s : Lopho l i thodes m a n d t i i B r a n d t . 

D i m e n s i o n s 
L e n g t h of c a r a p a c e 
M a x i m u m width of c a r a p a c e . . . . 
L e n g t h of m e r u s of r i g h t che l i ped . 
L e n g t h of c a r p u s of r i gh t che l iped . 
L e n g t h of c h e l a of r i g h t c h e l i p e d . . 
Leng th of f i r s t wa lk ing l e g . . . . 

38.0 m m 
36.0 m m 
14.0 m m 
11.0 m m 
22.0 m m 
51.0 m m 

11. Genus L O P H O L I T H O D E S B r a n d t 
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[ H o l m e s ' d i a g n o s i s , 1900] 
" C a r a p a c e b r o a d , p e n t a g o n a l o r h e x a g o n a l , c o n v e x above ; w i th the 

m a r g i n s and u p p e r s u r f a c e a r m e d wi th s e t o s e t u b e r c l e s . R o s t r u m s h o r t , 
sp iny . A c i c l e of t he a n t e n n a e wi th the m a r g i n s and g e n e r a l l y the u p p e r s u r -
f a c e sp iny . The t e r m i n a l jo int of the m a n d i b u l a r pa lp i s e longa ted and f l a t -
t e n e d , and bent b a c k w a r d so a s to l ie b e t w e e n the c o n c a v e i n n e r f a c e s of 
t he m a n d i b l e s . C h e l i p e d s unequa l , t u b e r c u l a t e d ; c a r p u s wi th a p r o m i n e n t 
lobe on the i n n e r s i d e . A m b u l a t o r y l e g s s h o r t , t u b e r c u l a t e d , and c a p a b l e 
of be ing fo lded u n d e r the c a r a p a c e . B a s a l s e g m e n t of the a b d o m e n e n t i r e , 
t he t h r e e fo l lowing s e g m e n t s wi th l a t e r a l p l a t e s and a l s o s m a l l m a r g i n a l 
p l a t e s on one o r both s i d e s ; p e n u l t i m a t e jo int devoid of l a t e r a l p l a t e s ; 
t e l s o n v e r y s m a l l " (Ho lmes ) . 

1. Lopho l i t hodes m a n d t i i B r a n d t ( F i g u r e s 106, 107). 
Lopholithodes mandtii Brandt, 1849: 174; Holmes, 1900: 128 (literature); Rathbun, 1904: 164; Way, 

1917: 356, Figure 12; Schmitt, 1921: 156, Figure 101, PI.21, Figure 1. 

[ H o l m e s ' d e s c r i p t i o n , 1900] 
" C a r a p a c e s t r o n g l y convex , w i d e r t h a n long, t he whole s u r f a c e — t h e 

l a r g e t u b e r c l e s a s w e l l a s the i n t e r v e n i n g s p a c e s — r o u g h e n e d by s m a l l , 
s h o r t , s e t o s e t u b e r c l e s w h i c h v a r y g r e a t l y in s i z e f r o m low, n e a r l y s m o o t h 

282 s w e l l i n g s t o rough , s u b c o n i c a l p r o j e c t i o n s . Med ian r e g i o n v e r y p r o m i n e n t , 
hav ing a s u b c o n i c a l a p e x a l i t t l e in f r o n t of the m i d d l e and a c l u s t e r of s m a l l , 
r o u n d e d , o r s u b a c u t e t u b e r c l e s n e a r the p o s t e r i o r end; a l a r g e , s u b c o n i c a l 
e l e v a t i o n on t h e c a r d i a c r e g i o n in f r o n t of wh ich , on e i t h e r s i d e , i s a d e -
p r e s s e d , c o m p a r a t i v e l y s m o o t h a r e a ; m e d i a n and c a r d i a c a r e a s s e p a r a t e d 
by a c o m p a r a t i v e l y s m o o t h s u l c u s ; a l a r g e s u b c o n i c a l e l e v a t i o n on the 
b r a n c h i a l r e g i o n s and two s m a l l e r t u b e r c l e s on t h e p o s t e r i o r m a r g i n of t he 
c a r a p a c e . A p e c u l i a r s m o o t h w a r t - l i k e p r o m i n e n c e on e i t h e r s i d e of the 
m e d i a n a r e a . R o s t r u m s h o r t and c o n s i s t i n g of a s t r o n g s u b c o n i c a l sp ine 
above the b a s e of w h i c h i s a knob b e a r i n g two l a t e r a l s p i n e s o r t u b e r c l e s 
wi th (gene ra l l y ) a sp ine o r t u b e r c l e above and below the no tch b e t w e e n t h e m . 
A deep , rounded s i n u s on e i t h e r s i de of the f r o n t w h i c h s e r v e s a s a n o r b i t , 
e x t e r n a l to w h i c h i s an a c u t e s p i n e ; beyond t h i s s p i n e i s a l a r g e sp ine which 
e x t e n d s n e a r l y a s f a r f o r w a r d s a s the r o s t r u m and in the s i n u s b e t w e e n the 
l a t t e r sp ine and the p o s t o r b i t a l t h e r e i s g e n e r a l l y a s m a l l sp ine o r too th . 
The a n t e r o - l a t e r a l m a r g i n i s a r m e d wi th a v a r i a b l e n u m b e r (about e ight ) of 
p r o m i n e n t s p i n e s and s e v e r a l s m a l l e r o n e s ; t h e m i d d l e p o r t i o n i s convex , 
f l a t t e n e d , and p r o d u c e d . A l a r g e , k n o b - l i k e p r o m i n e n c e a t the p o s t e r o -
l a t e r a l a n g l e s w h i c h i s s e p a r a t e d f r o m t h e l a s t a n t e r o - l a t e r a l sp ine by a 
c o n s p i c u o u s s i n u s . O c u l a r p e d u n c l e s t w o - j o i n t e d , t h i c k l y s e t w i th s p i n e s 
above , and not n e a r l y r e a c h i n g the t i p of the r o s t r u m . A c i c l e of t h e a n t e n n a e 
n a r r o w , t a p e r i n g , m u c h e x c e e d i n g the t i p of t he pedunc l e , and f u r n i s h e d wi th 
about t h i r t y s t r o n g , s m o o t h , s h a r p s p i n e s . I s c h i u m of the m a x i l l i p e d s 
a r m e d wi th in wi th d a r k - c o l o r e d t e e t h ; a tooth on the o u t e r s u r f a c e n e a r the 
a n t e r o - i n t e r n a l ang le ; exogna th s o m e w h a t e x c e e d i n g the m e r u s . C h e l i p e d s 
s h o r t , the f i r s t and s econd j o i n t s wi th i r r e g u l a r t u b e r c u l o u s p r o j e c t i o n s on 
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Figure 107. Lopholithodes mandtii 
Brandt, right scaphocerite 

t he u n d e r s ide ; one o r m o r e p r o m i n e n t s p i n e s on the a n t e r o - i n t e r n a l ang le 
of the m e r u s ; t he lobe on the i n n e r s i de of the c a r p u s i s v e r y l a r g e and 
acu te and m a r g i n e d wi th s h a r p , s p i n e - l i k e t u b e r c l e s ; s p i n e s on the o u t e r 
s u r f a c e of the hands l a r g e and n u m e r o u s ; f o u r o r f i v e l a r g e s p i n e s on the 
u p p e r m a r g i n of the l a r g e r hand and t h r e e o r f o u r on t ha t of the s m a l l e r . 
A m b u l a t o r y l e g s subequa l , s t r o n g l y t u b e r c u l a t e d , q u a d r a n g u l a r a t the b a s e ; 
c a r p i and p r o p o d i s u b c y l i n d r i c a l but v e r y i r r e g u l a r ; d a c t y l s s h o r t and s t o u t . 
The b a s a l a b d o m i n a l s e g m e n t i s s t r o n g l y c o n c a v e behind, e s p e c i a l l y in the 
f e m a l e , and n e a r l y a t r i g h t a n g l e s to the c a r a p a c e ; t h e r e a r e two p r o m i n e n t 

283 t u b e r c l e s n e a r the m i d d l e and s e v e r a l on the m a r g i n s ; the r e m a i n i n g s e g -
m e n t s a r e s tudded wi th n u m e r o u s s u b c o n i c a l t u b e r c l e s ; b e t w e e n t h e m e d i a n 
p l a t e s t h e r e a r e s m a l l , t r a n s v e r s e , s e c o n d a r y p l a t e s wh ich m a y be d iv ided 
by long i tud ina l f i s s u r e s ; p e n u l t i m a t e s e g m e n t oblong and d i s t a l l y c o n c a v e . 
The abdomen of the m a l e i s s u b t r i a n g u l a r behind the b a s a l s e g m e n t ; t ha t 
of the f e m a l e rounded a t the s i d e s and t i p and ben t to one s i d e . 

"Leng th , 200 m m ; b r e a d t h , 245 m m ; length of l a r g e r c h e l i p e d , 202 
m m ; length of f i r s t a m b u l a t o r y leg , 195 m m . Some s p e c i m e n s a r e w i d e s t 
be tween the t u b e r c l e s a t the p o s t e r o - l a t e r a l a n g l e s , whi le o t h e r s a r e w i d e s t 
be tween the t i p s of the l a s t s p i n e s on the a n t e r o - l a t e r a l m a r g i n " ( H o l m e s ) 

D i s t r i b u t i o n . F r o m Sitka (Alaska) to M o n t e r e y ( C a l i f o r n i a ) . 

12. Genus C R Y P T O L I T H O D E S B r a n d t 
Cryptolithodes Brandt, 1849: 185; Holmes, 1900: 123; Balss, 1913: 79; Schmitt, 1921: 154. 

Type s p e c i e s : C r y p t o l i t h o d e s t y p i c u s B r a n d t . 
T h e width of t he c a r a p a c e e x c e e d s i t s l eng th ; the d o r s a l s u r f a c e j s 

s m o o t h , r a i s e d in i t s m e d i a n p a r t , and b r o a d l y p r o d u c e d on e i t h e r s i d e ; 
t h u s , the c a r a p a c e c o v e r s a l l the l e g s l i k e a roof when they a r e r e t r a c t e d . 
The r o s t r u m i s u s u a l l y b r o a d and c o m p r e s s e d , wi th a t r u n c a t e t i p , and i s 
m a r k e d l y bent d o w n w a r d . The a n t e r o l a t e r a l edges of the c a r a p a c e a r e 
a r c u a t e d a n d , in m o s t c a s e s , b e a r s m a l l , o f t en h a r d l y v i s i b l e d e n t i c l e s o r 
t u b e r c l e s , the e d g e s r e a c h i n g the p o s t e r i o r edge at an obvious ang le ; in 
o t h e r c a s e s , the t r a n s i t i o n i s g r a d u a l and r o u n d e d . T h e e y e s t a l k s a r e s l e n -
d e r a t the d i s t a l end and b r o a d e n m a r k e d l y a t t he b a s e . T h e s c a p h o c e r i t e s 
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a r e b r o a d and p l a t e l i k e . T h e c h e l i p e d s a r e unequa l and c a n be r e t r a c t e d 
u n d e r the c a r a p a c e . T h e walk ing l e g s a r e f l a t t e n e d , wi th s h a r p e d g e s . 
T h e a b d o m e n , beyond the second s e g m e n t , i s m a r k e d l y ben t u n d e r the 
c e p h a l o t h o r a x ; it i s t r i a n g u l a r , and i s c l o s e l y a p p r e s s e d to a d e p r e s -
s ion f o r m e d by the t h o r a c i c s t e r n i t e s . The s e c o n d a b d o m i n a l s e g m e n t i s 
e i t h e r und iv ided , o r c o m p o s e d of two p l a t e s . E a c h of the t h r e e s u b s e q u e n t 
s e g m e n t s i s m a d e up of a m e d i a n p la te and a p a i r of l a t e r a l p l a t e s ; s e c o n d -
a r y p l a t e s m a y be p r e s e n t o r l ack ing ; the m a r g i n a l p l a t e s a r e l a ck ing . The 
s ix th s e g m e n t i s e longa ted ; t he t e l s o n i s s h o r t and t r i a n g u l a r . The a b d o -
m e n of t he f e m a l e i s l e s s a s y m m e t r i c a l t han in the o t h e r g e n e r a of t h i s 
f a m i l y . 

Key to t h e S p e c i e s 
1 (2) . C h e l a e s m o o t h . R o s t r u m b r o a d e n s d i s t a l l y , wi th d i s t i n c t a n t e r o -

l a t e r a l a n g l e s . A b d o m i n a l p l a t e s s m o o t h . 1. C . s i t c h e n s i s B r a n d t . 
2 ( 1 ) . C h e l a e t u b e r c u l a t e d . R o s t r u m not b r o a d e n i n g d i s t a l l y , and wi th 

a f a i r l y rounded t i p . A b d o m i n a l p l a t e s wi th u p t u r n e d e d g e s . 
284 3 (4). R o s t r u m m a r k e d l y inc l ined d o w n w a r d . L a t e r a l l o b e s of c a r a p a c e 

t u b e r c u l a t e d . L a t e r a l e d g e s of c a r a p a c e m e e t a t a d i s t i n c t 
a n g l e . Secortd a b d o m i n a l s e g m e n t not d iv ided . In the m a l e a n a d d i -
t i o n a l p l a t e p r e s e n t be tween m e d i a n and l a t e r a l p l a t e s of t h i r d s e g -
m e n t and p o s t e r i o r edge of s econd s e g m e n t . .2. C . t y p i c u s B r a n d t . 

4 ( 3 ) . R o s t r u m s l igh t ly inc l ined d o w n w a r d . L a t e r a l l o b e s of c a r a p a c e 
s m o o t h . L a t e r a l e d g e s f o r m i n g a b road , r o u n d e d edge . Second 
a b d o m i n a l s e g m e n t c o m p o s e d of two p l a t e s . No add i t i ona l p l a t e s . . 

. 3. C . e x p a n s u s M i e r s . 

1. C r y p t o l i t h o d e s s i t c h e n s i s B r a n d t ( F i g u r e s 108, 109) 
Cryptolithodes sitchensis Brandt, 1853:245; Holmes, 1900: 125, PI. 2, Figures 21 to 25; Rathbun, 

1904: 164; Schmitt, 1921: 155, Figure 100, PI. 20, Figures 3 ,4; Queen, 1930: 393, Figure 1. 

T h e c a r a p a c e i s t r a n s v e r s e l y oval ; t he m e d i a n p a r t i s r a i s e d , and 
b o r d e r e d by a longi tud ina l r i d g e o r c r e s t which r e a c h e s the m i d d l e of t he 
r o s t r u m ; the hepa t i c a r e a s b e a r l e s s m a r k e d t r a n s v e r s e c r e s t s ; the c a r -
d iac a r e a i s swo l l en . The s u r f a c e of t he c a r a p a c e i s s m o o t h and c o v e r e d 
wi th m i n u t e round punc t ae , v i s i b l e only wi th a m a g n i f y i n g g l a s s ; the l a t e r -
a l e d g e s a r e v e r y b r o a d and c o m p l e t e l y c o v e r the a p p e n d a g e s . The r o u n d -
ed a n t e r o l a t e r a l edge b e a r s f r o m e ight to t e n blunt d e n t i c l e s , the s i z e of 
which i s v e r y v a r i a b l e ; t h e s e d e n t i c l e s a r e s o m e t i m e s s o s m a l l tha t the 
edge m e r e l y a p p e a r s to be s l igh t ly undu la t ed ; t he l a t e r a l a n g l e s of t he 
c a r a p a c e a r e d i s t i n c t ; the p o s t e r i o r edge of the c a r a p a c e i s r o u n d e d , e i t h e r 
wi thout d e n t i c l e s , o r wi th one o r two s m a l l , b a r e l y v i s i b l e o n e s n e a r t he 
l a t e r a l ang le . T h e r o s t r u m i s m a r k e d l y bent downward , d i s t i n c t l y b r o a d -
en ing d i s t a l l y and hav ing m a r k e d a n t e r o l a t e r a l a n g l e s ; the t r u n c a t e a n t e -
r i o r edge of the r o s t r u m b e a r s a s m a l l den t i c l e in the m i d d l e . On both 
s i d e s of the r o s t r u m a d e e p o r b i t a l s i n u s i s found . T h e e y e s t a l k s a r e s m a l l , 
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f l a t t e n e d on t h e i r s u p e r i o r s ide and wi th a m u c h b r o a d e n e d b a s e ; t h e y a r e 
c o m p l e t e l y c o v e r e d by the r o s t r u m . T h e second jo in t of the a n t e n n a l s t a l k 

b e a r s on i t s i n t e r n a l s ide a f l a t 
ou tg rowth , d i r e c t e d u p w a r d ; the 
e x t e r n a l s ide a l s o b e a r s a p l a t e -
l ike ou tg rowth , ex tend ing both f o r -
w a r d and b a c k w a r d ; the s c a p h o -
c e r i t e i s a v e r y b r o a d , th in , h a r d , 
a l m o s t r o u n d p l a t e , w i th a r o u n d e d 
e x t e r n a l edge , an undu la t ed i n t e r -
na l edge , and a s l i gh t ly c o n c a v e 
s u p e r i o r s u r f a c e ; the s u p e r i o r 
edge of t he l a s t jo int of the s t a l k 
b e a r s a c r e s t which h a s the f o r m 
of a t h in p l a t e . T h e i s c h i u m of 
the t h i r d m a x i l l i p e d s i s s m a l l and 
t r i a n g u l a r ; the e x t e r n a l ang le 
b e a r s a s m a l l d e n t i c l e , the i n t e r -
na l edge i s m i n u t e l y d e n t i c u l a t e d , 
and the e x t e r n a l edge b e a r s two 
round t u b e r c l e s ; the m e r u s i s 
f l a t , wi th a v e r y p r o m i n e n t ou t -
g rowth on i t s e x t e r n a l edge ; the 
o t h e r j o i n t s a r e a l s o f l a t t e n e d and 
have m a r g i n a l c a r i n a e . T h e r i g h t 
che l iped i s l a r g e r t han the l e f t , 
but the s t r u c t u r e of both l e g s i s 
i d e n t i c a l . The i n t e r n a l edge of the 

285 i s c h i u m i s s h a r p ; the i n t e r n a l edge of the m e r u s b e a r s a f l a t o r a l m o s t 
c o n i c a l d e n t i c l e . T h e s u p e r i o r s u r f a c e of the c a r p u s b e a r s a c r e s t n e a r i t s 
e x t e r n a l edge; the rounded a n t e r i o r edge i s s h a r p ; the i n n e r d i s t a l ang le 
b e a r s a blunt d e n t i c l e . The c h e l a m a r k e d l y b r o a d e n s d i s t a l l y ; the p r o p o -
dus h a s a s l ight long i tud ina l m e d i a n c r e s t ; the i n t e r n a l edge of t he p r o p o -
dus i s s h a r p and h a s a r ounded p r o m i n e n c e a t i t s d i s t a l end; t he e x t e r n a l 
edge of the p r o p o d u s i s t h i ck and rounded ; t he d a c t y l i a r e s h o r t and s tou t ; 
the e x t e r n a l edge of the m o v a b l e d a c t y l u s i s c r e s t l i k e , s h a r p , and v e r y 
b r o a d n e a r i t s p r o x i m a l end , owing to a r ounded p r o m i n e n c e ; the e n t i r e 
d a c t y l u s h a s a s o m e w h a t h o o k - s h a p e d f o r m ; the p r e h e n s i l e e d g e s a r e c o n -
cave , o f t en wi th f u s e d t u b e r c l e s , and b o r d e r e d on t h e i r e x t e r n a l s i de by 
t u f t s of s h o r t h a i r s . T h e wa lk ing l e g s a r e s m o o t h , naked , and f l a t t e n e d ; 
the s u p e r i o r e d g e s of the j o i n t s a r e s h a r p , t he i n f e r i o r s ide of the m e r u s 
f l a t t e n e d ; the i n f e r i o r e d g e s of the c a r p u s and the p r o p o d u s end d i s t a l l y in 

a s m a l l d e n t i c l e ; the d a c t y l i a r e f l a t , and a r e 
m u c h n a r r o w e r t h a n the p r o p o d u s . T h e second 
a b d o m i n a l s e g m e n t i s und iv ided , wi th d e p r e s -
s i o n s on i t s l a t e r a l p a r t s . E a c h of t h e t h r e e 
s u b s e q u e n t s e g m e n t s i s m a d e u p of one m e d i a n 
p l a t e and two l a t e r a l o n e s ; the m a r g i n a l p l a t e s 
a r e m i s s i n g . In the m a l e , a t t h e b o r d e r b e t w e e n 
the m e d i a n and l a t e r a l p l a t e s and the p o s t e r i o r 
edge of the second s e g m e n t , a s m a l l add i t i ona l 
t r i a n g u l a r p l a t e i s found on e a c h s i d e . T h e 

Figure 109. Cryptolithodes 
sitchensis Brandt, outer 
surface of right chela 
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s ix th s e g m e n t i s e longa ted , b r o a d e n e d d i s t a l l y , and c o n c a v e a t i t s d i s t a l 
end . T h e t e l s o n i s s m a l l and t r i a n g u l a r , o f t en h idden u n d e r t h e d i s t a l end 

286 of the s ix th a b d o m i n a l s e g m e n t . T h e s u r f a c e of a l l t he a b d o m i n a l p l a t e s i s 
c o v e r e d wi th m i c r o s c o p i c punc tae . 

T h e p o s t e r i o r edge i s s t r a i g h t e r in young s p e c i m e n s t h a n in a d u l t s ; 
the c r e s t s on the s u p e r i o r s u r f a c e of t he c h e l a a r e m o r e d i s t i n c t , and a r e 
s o m e t i m e s s u b s t i t u t e d by one o r s e v e r a l m o r e o r l e s s ev iden t add i t i ona l 
c r e s t s . The p o s t e r i o r p a r t of t he c a r a p a c e i s v e r y swol l en in the f e m a l e , 
and the p o s t e r i o r edge p r o j e c t s f a r t h e r b a c k w a r d than in the m a l e . 

The c o l o r ( a c c o r d i n g to Queen) i s d a r k r e d ; s o m e s p e c i m e n s a r e b rown , 
whi le a s m a l l s p e c i m e n w a s wh i t e wi th b r o w n i s h - r e d s p o t s . H o l m e s (1900) 
s t a t e d , "The m a l e s I have s e e n in a f r e s h condi t ion w e r e a l l of a u n i f o r m , 
b r igh t r e d c o l o r . Two f e m a l e s s e e n w e r e r e d but wi th a p u r p l i s h t inge i r -
r e g u l a r l y m a r k e d wi th b l o t c h e s of a l i g h t e r c o l o r . T h i s s p e c i e s i s o f t en 
s e e n at low t ide on the s i d e s of r o c k s w h e r e , a t s o m e d i s t a n c e , i t m i g h t 
r e a d i l y be m i s t a k e n f o r a s p e c i e s of b r i g h t r e d i n c r u s t i n g sponge wh ich i s 
found in s i m i l a r s i t u a t i o n s . " 

T h e s p e c i m e n s p r e s e r v e d in a l coho l have a p a l e - y e l l o w o r s l igh t ly r e d -
d i sh c o l o r a t i o n . 

D i m e n s i o n s 
Length of c a r a p a c e 24.0 m m 
Width of c a r a p a c e 38.0 m m 
Length of m e r u s of r igh t che l iped . . . . 5.0 m m 
Leng th of c a r p u s of r i g h t che l iped . . . . 6.0 m m 
Length of p r o p o d u s of r i g h t che l i ped . . . 10.0 m m 
Leng th of m o v a b l e d a c t y l u s of r i g h t 

che l iped 4 .0 m m 
Leng th of f i r s t wa lk ing l eg 18.0 m m 

D i s t r i b u t i o n . F r o m Si tka , A l a s k a , t o P a c i f i c Grove , C a l i f o r n i a . 
F r o m the l i t t o r a l to a depth of 13 m . 

2. C r y p t o l i t h o d e s t y p i c u s B r a n d t ( F i g u r e s 110, 111) 
Cryptolithodes typicus Brandt, 1849: 185; Holmes, 1900: 124; Rathbun, 1904: 164; Way, 1917: 352, 

Figure 5; Schmitt, 1921: 154, Plate 20, Figures 1, 2. 

The width of the c a r a p a c e c o n s i d e r a b l y e x c e e d s i t s l eng th . It h a s 
b lunt ly rounded l a t e r a l a n g l e s ; the p o s t e r i o r edge i s not a s a r c u a t e d a s 
in C . s i t c h e n s i s ; behind the t r a n s v e r s e h e p a t i c c r e s t s t he s u r f a c e of the 
c a r a p a c e i s m a r k e d l y concave ; the d e n t i c l e s on the a n t e r o l a t e r a l and p o s -
t e r i o r e d g e s a r e s m a l l . T h e r o s t r u m d o e s not w iden d i s t a l l y , and it h a s 
rounded a n t e r o l a t e r a l a n g l e s ; it i s inc l ined downward and e x t e n d s c o n s i -
d e r a b l y beyond the a n t e r i o r edge of the c a r a p a c e ; b e c a u s e of t h i s the o r b i t -
a l s i n u s e s a r e v e r y sha l low. N e a r the l a t e r a l a n g l e s the s u r f a c e of t he 
c a r a p a c e i s c o v e r e d wi th s m a l l , low p r o m i n e n c e s . T h e s c a p h o c e r i t e i s a 
t r a n s v e r s e p la te wi th a s t r a i g h t , t r u n c a t e a n t e r i o r edge . T h e c h e l i p e d s d i f -
f e r f r o m t h o s e of C . s i t c h e n s i s in tha t the s u p e r i o r s u r f a c e of the p r o p o d u s 
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i s c o v e r e d wi th f a i r l y s t r o n g , round t u b e r c l e s and in p a r t i c u l a r t ha t of t he 
287 r igh t che l a , and p a r t l y the s u r f a c e of the c a r p u s . T h e i n f e r i o r edge of the 

m e r a l j o i n t s of the wa lk ing l e g s b e a r s two c r e s t s wi th a f a i r l y d e e p f u r r o w 
be tween t h e m . The e d g e s of a l l t he a b d o m i n a l p l a t e s a r e r a i s e d , and t h e i r 
s u r f a c e i s c o v e r e d wi th s m a l l g r a n u l e s . T h e o t h e r c h a r a c t e r s a r e i den t i -
ca l wi th t h o s e of C . s i t c h e n s i s . T h e m a l e s b e a r add i t i ona l p l a t e s be tween 
the m e d i a n and l a t e r a l p l a t e s of the t h i r d s e g m e n t and the p o s t e r i o r edge of 
the second a b d o m i n a l s e g m e n t ; B o u v i e r (1895) c o n s i d e r s t h a t t h e s e a d d i -
t i ona l p l a t e s a r e c h a r a c t e r i s t i c of t he m a l e s of a l l s p e c i e s of t h i s g e n u s . 

T h e c o l o r a t i o n ( a c c o r d i n g to Way) i s d a r k i s h b r o w n on the d o r s a l s i d e 
and l ight g r a y on the v e n t r a l s i d e . S p e c i m e n s p r e s e r v e d in a l c o h o l a r e pa le 
ye l lowi sh , s o m e t i m e s wi th a g r e e n i s h t i n t . 

Figure 110. Cryptolithodes typicus 
Brandt, dorsal view 

Figure 111. Cryptolithodes typicus 
Brandt, outer surface of right chela 

D i m e n s i o n s 
Leng th of c a r a p a c e 14.0 m m 
Width of c a r a p a c e 23.0 m m 
Leng th of m e r u s of r i gh t che l iped . . . . 4 .0 m m 
Leng th of c a r p u s of r i g h t che l iped . . . . 3 .5 m m 
Length of c h e l a of r i g h t che l i ped 8.0 m m 
Leng th of m o v a b l e d a c t y l u s of r i g h t 

che l iped 4.0 m m 
Leng th of f i r s t wa lk ing leg 12.0 m m 

D i s t r i b u t i o n . F r o m U n a l a s k a ( A l a s k a ) to M o n t e r e y B a y ( C a l i f o r -
n ia ) . F r o m the l i t t o r a l to a depth of 13 m . 

3. C r y p t o l i t h o d e s e x p a n s u s M i e r s ( F i g u r e s 112, 113) 
Cryptolithodes expansus Miers, 1879: 47; Rathbun, 1902: 32, Figure 1; Balss, 1913: 79, Figure 55; 

Yokoya, 1928: 759. 

T h e c a r a p a c e i s t r a n s v e r s e l y e longa t ed , wi th b r o a d l y r o u n d e d a l i f o r m 
l a t e r a l e x p a n s i o n s w h i c h do not f o r m l a t e r a l a n g l e s ; t he s u r f a c e of the 
c a r a p a c e i s c o v e r e d wi th s m a l l punc t ae f r o m w h i c h a r i s e m i n u t e s e t a e . 

271 



T h e r e a r e l a r g e r punc tae on the c a r a p a c e . On the c a r d i a c a r e a a p r o m i -
nent e l eva t i on i s found . On the b r a n c h i a l a r e a t h e r e a r e two m o r e ou t -

288 g r o w t h s (one on e a c h s ide ) . The t h r e e e l e v a t i o n s f o r m a t r a n s v e r s e r o w . 
A s i m i l a r e l eva t i on i s found on the g a s t r i c a r e a ; a long i tud ina l m e d i a n 
c r e s t e x t e n d s f r o m the g a s t r i c e l eva t i on to the d i s t a l half of t he r o s t r u m . 
T h e a n t e r i o r half of e a c h l a t e r a l e x p a n s i o n i s occup ied by a low, t u b e r c u l a t -
ed p r o m i n e n c e ( a c c o r d i n g to M i e r s the l a t e r a l w i d e n i n g s a r e s m o o t h , and 
l ack t u b e r c l e s ) . T h e edge of the c a r a p a c e b e a r s s o m e t h r e e o r f o u r blunt 
d e n t i c l e s o r t u b e r c l e s , wi th l a r g e , i r r e g u l a r i n t e r v a l s be tween t h e m . The 
l a r g e s t d e n t i c l e s a r e found on the e x t e r n a l a n g l e s of t he sha l low o r b i t a l 
s i n u s e s . The r o s t r u m i s inc l ined s l i gh t ly downward and , a s a r u l e , e x t e n d s 

Rathbun, 1902) 

beyond the a n t e r i o r edge of the c a r a p a c e . I t s e d g e s g r a d u a l l y c o n v e r g e , 
and a r e s l igh t ly a r c u a t e d ; the t i p i s t r a n s v e r s e l y t r u n c a t e , and b e a r s a 
s m a l l m e d i a n t u b e r c l e . The e y e s r e a c h half the length of t he r o s t r u m . The 
second joint of the an t enna l s t a lk b e a r s an e x t e r n a l c r e s t wi th two s p i n e s , 
one of which i s d i r e c t e d f o r w a r d and the o t h e r b a c k w a r d . T h e s c a p h o c e r i t e 
i s c o n s i d e r a b l y b r o a d e r than it i s long; i t s d i s t a l edge i s c o n c a v e and h a s 
an obl ique d i r e c t i o n . The b a s i s and the i s c h i u m of the l e f t c h e l i p e d * a r e 
t u b e r c u l a t e d on the i n f e r i o r s ide ; t he m e r u s h a s t h r e e c r e s t s , the i n t e r n a l 
one divided into f o u r i r r e g u l a r d e n t i c l e s ; a s i m i l a r c r e s t e x t e n d s onto the 
i s c h i u m ; the s u p e r i o r s u r f a c e of the c a r p u s i s r o u g h , t he i n t e r n a l edge 
blunt . A blunt d e n t i c l e i s found a t the i n f e r o d i s t a l a n g l e . The p r o p o d u s 
and the dac ty l i a r e t u b e r c u l a t e d on the e x t e r n a l and the i n t e r n a l s i d e s . The 
s u p e r i o r s u r f a c e of the p r o p o d u s b e a r s a d i s t i n c t c r e s t which t e r m i n a t e s 
d i s t a l l y in a po in ted , c o n i c a l d e n t i c l e . T h e i n f e r i o r edge of the p r o p o d u s 
b e a r s a blunt c r e s t . T h e dac ty l i a r e m u c h l o n g e r t h a n t h e s u p e r i o r edge 
of the p r o p o d u s ; t h e i r e d g e s a l m o s t touch when c l o s e d ; the m o v a b l e d a c -
t y l u s b e a r s c r e s t s on i t s s u p e r i o r s i de , t he c r e s t on the p r o x i m a l end f o r m -
ing a p r o m i n e n c e . T h e i s c h i u m of the wa lk ing l e g s b e a r s a d e n t i c l e on the 
d i s t a l c o r n e r of t he s u p e r i o r edge; the s i z e of t h i s den t i c l e i n c r e a s e s f r o m 
the f i r s t to the t h i r d p a i r of l e g s . The e d g e s of the s u b s e q u e n t j o i n t s a r e 

289 b r o a d and f l a t ; the m e r i have one s u p e r i o r p l a t e and two i n f e r i o r ones ; the 
c a r p i have one s u p e r i o r p l a t e ; the p r o p o d i and the d a c t y l i e a c h have a s u p e -
r i o r and an i n f e r i o r p l a t e . In the n a t u r a l p o s i t i o n the l e g s a r e h idden u n d e r 

* The description is adopted in its main points from M. Rathbun, who studied a specimen whose right 
cheliped was missing. In his diagnosis Miers states only that "the anterior legs have the palms 
tuberculated externally. " 

Figure 112. Cryptolithodes expansus 
Miers, contour of the carapace (From 

Figure 113, Cryptolithodes expansus 
Miers, abdomen (From Balss, 1913) 
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the c a r a p a c e , but , when ex tended , the l a s t jo in t and half of the p e n u l t i m a t e 
joint extend beyond the edge of t he c a r a p a c e . T h e leng th of the a b d o m e n 
s l igh t ly e x c e e d s i t s b a s a l wid th . The f i r s t s e g m e n t i s v e r y s h o r t and t r a n s -
v e r s e l y e longa t ed . T h e second s e g m e n t is m a d e u p of two p l a t e s s e p a r a t e d 
by a m e d i a n s u t u r e ; the e d g e s of both p l a t e s a r e r a i s e d . T h e m e d i a n p l a t e 
of the t h i r d s e g m e n t i s n a r r o w , wi th a t r a n s v e r s e f u r r o w ; the l a t e r a l p l a t e s 
a r e l a r g e r . T h e r e a r e no add i t i ona l p l a t e s be tween the m e d i a n and l a t e r a l 
p l a t e s and the p o s t e r i o r edge of the second s e g m e n t . T h e m e d i a n p l a t e of 
the f o u r t h s e g m e n t i s b r o a d ; the l a t e r a l p l a t e s a r e pen t agona l . T h e f i f t h 
s e g m e n t i s l ike the f o u r t h . T h e s u t u r e s be tween the l a t e r a l p l a t e s a l t e r n a t e 
wi th the i n t e r s e g m e n t a l s u t u r e s . On the e x t e r n a l edge of t he s ix th s e g m e n t 
i s a c a v i t y in which the t e l s o n i s h o u s e d . 

D i m e n s i o n s 

D i s t r i b u t i o n . N o r t h e r n J a p a n ( M i e r s ) ; Minyako, R i k u z e n P r o v i n c e 
(Rathbun) ; A o m o r i ( B a l s s ) ; n e a r H a n a g u r i Cape ; b e t w e e n A o m o r i a n d F u t a g o 
Cape and be tween Ben ten I s l and and Cape K u r o s a k i (Yokoya) . 

Leng th of c a r a p a c e 
Width of c a r a p a c e 
Leng th of r o s t r u m 

51.6 m m 
78.9 m m 

9.5 m m 
Leng th of c a r a p a c e f r o m e x t e r n a l o r b i t a l 

ang le to p o s t e r i o r edge 45.0 m m 
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INDEX OF LATIN NAMES 

NOTE. This index has been photographically reproduced from the Russian text . The 
page numbers appearing in the lef t -hand margin of the translation correspond 
to page numbers in the Russian text . 

acadianus, Eupagurus 183. 
Acantholithus 26. 
acanthomera, Galathea 83, 86. 
aculeata, Paralomis 271. 
Aeglea 7. 
Aegleidae 79. 
aeguispina, Lithodes 264. 
affinis, Axiopsis 47, 48. 
affinis, Gebia 57. 
alaskensis, Eupagurus 199. 
alaskensis, Pagurus 201. 
alaskensis, Pagurus 199. 
Albuneidae 6, 114. 
aleuticus, Eupagurus 202. 
aleuticus Pagurus, ochotensis 173, 202. 
Amphipoda 135,148. 
amurensis spinulicauda, Axiopsis 48. 
antonii, Munidopsis 102. 
anomalus, Eupagurus 196. 
anomalus, Pagurus 172, 196, 197, 198. 
Anomura 2, 4, 10, 16,19, 20, 28, 29, 30,31. 
antarctica, Lithodes 263. 
arctica, Lithodes 267. 
armatus, Bernhardus 213. 
armatus, Eupagurus 213. 
armatus, Pagurus 174, 201. 202, 203, 213. 
arrosor, Dardanus 167, 168. 
arrosor, Cancer 168. 
arrosor, Pagurus 168. 
Axiopsis 47. 
Axiidae 19, 46, 47. 
balsii, Ctenocheles 76. 
bamffica, Munida 92, 93, 96, 97. 
bamfficus, Astacus 93. 
beringana, Munidopsis 30, 31, 101. 
beringanus, Eupagurus 186. 
beringanus, Pagurus 171, 186, 206. 
Bernhardus, 169. 
bernhardus. Cancer 183. 
bernhardus, Pagurus 135, 169, 171, 183, 184, 

201. 

bernhardus Eupagurus 178. 
Blepharipoda 144. 
bouvieri Callinassa, californensis, 30, 63, 69, 71, 

72, 73. 
brachiomastus, Eupagurus 211. 
brachiomastus, Pagurus 173, 211. 
Brachyura 118,140. 
brandti, Eupagurus 208. 
brandti, Hapalogaster 244. 
brandti, Oedignathus 244 
brandti, Pagurus 208. 
brandti, Pagurus 210. 
brevipes, Lithodes 262. 
brevipes, Paralithodes 253, 254, 262, 263. 
Calocaris 16. 
Callichirus 62, 73. 
Caliiactites 62. 
Callianassa 2, 54, 61, 62, 76. 
Callianassidae 14, 39, 40, 47, 49. 
Callianassinae 19, 50, 61. 
Callianidea 8, 76, 
camtschatica, Lithodes 254. 
camtschatica, Maja 254. 
camtschatica, Paralithodes 14, 15, 18, 254, 257, 

262, 263, 266. 
camtschaticus, Lithodes 257. 
Cancel! us 120, 148. 
capillatus, Eupagurus 219. 
capillatus, Pagurus 174, 210, 215, 218, 219, 

221. 
Caprella 15. 
Carcinus 9. 
cavicauda, Hapalogaster 24, 26. 
cavimanus, Eupagurus 178. 
cavimanus, Pagurus 170, 177, 178. 
Cervimunida 82, 103. 
Cheramus 62, 63. 
Cirripedia 176. 
Clibanarius 157, 162. 
Coenobita 10. 
Coenobitidae 18. 
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constans, Eupagurus 221. 
constans, Pagurus 174, 221. 
cornutus, Eupagurus 191. 
cornutus, Pagurus 172, 191, 195. 
couesi, Lithodes 264, 270 
crassa, Callianassa 62. 
Cryptolithodes 6, 26, 251, 283. 
Ctenocheles 61, 76. 
Ctenorhinus 280. 
curvirostra, Munidopsis 100. 
dalli, Eupagurus 206. 
dalli. Pagurus 173, 206, 208. 
Dardanus 157, 167, 170. 
Decapoda 1,16,18, 36,138,148. 
dentata, Hapalogaster 236, 239, 241. 
dentata, Lomis 239. 
derjugini, Sculptolithodes 277. 
Dermaturus 22, 26, 27, 30, 31, 234, 235, 241, 

244. 
depressus, Dardanus 167. 
depressus, Clibanarius 162. 
digitalis, Paguristes 165, 166. 
Diogenes 157, 167. 
Diogeninae 157. 
diomedae, Lithodes 36. 
drenarius, Pagurus 160. 
dubius, Eupagurus 188. 
dubius, Pagurus 172, 188. 
Echinocerus, 280. 
edwardsii, Diogenes 158. 
edwardsii, Pagurus 158. 
Emerita 2, 4. 
eoa, Callianassa gigas 63, 68. 
Eupagurus 169, 170. 
expansus, Cryptolithodes 284, 287. 
fauriana, Blepharipoda 115. 
forcipatus, Lepeopus 246. 
Galathea 9, 12, 13, 81, 82, 92. 
Galatheidae 79, 80, 105. 
Galatheidea 4, 12. 15, 16,19, 20, 45, 78, 79, 

114. 
Galatheinae 81, 82. 
Gastropoda 118. 
Gebicula 50. 
Gebiopsis 51. 
gigas, Callianassa 69. 
gilberti, Hemilepidotus 40. 
gilli, Eupagurus 176. 
gilli, Oedignathus 244. 
gilli, Pagurus 170, 176, 178, 179. 
gotoi, Eupagurus 178. 
gracilipes, Eupagurus 185. 

gracilipes, Pagurus 171, 185. 
granosimanus, Pagurus 205. 
granosimanus, Pagurus 173, 205, 
grebnitzkii, Hapalogaster 236, 238, 239, 240. 
grossimanus, Pachycheles 110. 
Hapalogaster, 234, 235, 241. 
Hapalogastrinae 11, 34, 233, 234, 248. 
harmandi, Callianassa 30,31.63. 66, 68, 69. 
heteracantha, Munida 97, 98. 
heteracantha Munida japonica, 98. 
Hippidae 6. 
Hippidea 2, 45, 113,114. 
hirsutiusculus, Bernhardus 181. 
hirsutiusculus, Eupagurus 181* 
hirsutiusculus, Pagurus 171, 181, 227. 
hirtus, Paguristes 165, 166. 
Homaridea 46. 
incisus, Pagurus 168* 
inermis, Dermaturus 244. 
inermis, Hapalogaster 244. 
inermis, Oedignathus 32, 244. 
issaeffi, Gebia 59. 
issaeffi, Upogebia 52, 59. 
integra, Galathea 83, 88. 
japonica, Blepharipoda 115, 117. 
japonica, Callianassa 63, 67, 70, 71, 72, 73. 
japonica, Cucumaria 14. 
japonicus, Clibanarius 162, 163. 
japonica, Munida 93, 97, 98. 
jeffreysii, Mixtopagurus 120. 
jeffrejsii, Pomatocheles 120. 
kennerlyi, Eupagurus 218» 
kennerlyi, Pagurus 174, 217, 218. 
kriczagini, Porcellana 109. 
kroyeri, Eupagurus 208. 
kroyeri, Pagurus 208. 
laevis, Aeglea 79. 
lanuginosus, Eupagurus 212. 
lanuginosus, Pagurus 173, 212. 
laticauda, Callianassa 63, 64, 73. 
latro, Birgus 40. 
Lepeopus 246. 
Leptolithodes 271. 
Lithodes 22, 23, 24, 250, 254, 263, 272. 
Lithodidae 14, 17,18, 27, 28, 29, 32, 34, 35,36, 

118, 233, 234. 
Lithodinae, 2 ,14, 26, 27, 233, 234, 249. 
littoralis, Cebios 52. 
littoralis, Thalassina 52. 
littoralis, Upogebia 51, 52, 54. 
longicornis. Cancer 107, 109, 110. 
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longicornis, Porcellana 107. 
longimana, Porcellana 107, 110. 
longirostris, Paralithodes 264. 
Lopholithodes 67, 250, 280. 
Macrnra 47, 92, 140, 223. 
maja, Lithodes 35,36,263,264,267, 270,271. 
major, Gebia 54. 
major, Upogebia 30, 52, 54, 59, 60. 
mandtii, Dermaturus 40, 241, 242, 243, 
mandtii, Hapalogaster 242. 
mandtii, Lopholithodes 280. 
Mastigochirus 6. 
maxima, Callianassa 62. 
mertensii, Eupagurus 181. 
mertensii, Hapalogaster, 235, 236,237,238, 

239. 
mertensii, Pagurus 226. 
mertensii, Parapagurus 220, 226, 227. 
middendorffii, Eupagurus 174. 
middeitdorffi, Pagurus 170, 174. 
miles, Diogenes. 157. 
minimus, Orthopagurus 227, 229. 
minimus, Pagurus 227. 
minitus, Pylopagurus 227. 
misanthropus, Clibanarius 144, 162. 
misanthropus, Pagurus 160. 
Mixtopagurus 119, 12a 
multispina, Paralomis 272. 
miltispinus (— na), Leptolithodes 272. 
Munida 9, 82, 92,100, 103. 
Munidopsinae 81, 92, 100. 
Munidopsis 82, 100. 
munitus, Eupagurus 178. 
munitus, Pagurus 178. 
Natantia 10. 
Nematopagurus 23, 24. 
Neolithodes 11, 26, 35. 
newcombei, Eupagurus 186. 
nigritarsis, Pagurus 162. 
nipponensis, Eupagurus 185. 
obtusifrons, Eupagurus 216. 
obtusifrons, Pagurus 174, 216. 
ochotensis, Pagurus 173, 199, 201, 202, 213, 

214. 
ochotensis, Eupagurus 199, 213. 
occidentalis, Blepharipoda 114. 
Oedignathus 235, 244. 
orientalis, Galathea 86, 88. 
Orthopagurus 157, 227. 
ortmtihni, Eupagurus 199. 
Pachycheles 105, 110. 
Pagurus 167. 

Paguridae 11. 21, 27, 28, 29, 118, 119, 144, 
145, 147, 150, 152,156, 196, 222, 223, 
234. 

Paguridea 5,15, 16, 19,20, 45,46,79,117. 
Pagurinae 157, 169. 
Paguristes 165, 
Paguristinae 157. 
Pagurus 21, 22, 23, 24, 26, 27, 156, 169, 

170. 
Pagurus 167. 
paradoxus, Mixtopagurus 119. 
Paralithodes 23, 28, 250, 253, 254, 260, 

263. 
Paralomis 26, 250, 271, 
Parapaguridae 156. 
Parapagurus 157, 223. 
panamensis, Lithodes 263. 
papillosus, Phyllolithodes, 26, 251. 
pectinatus, Eupagurus 214. 
pectinatus, Pagurus 174, 214, 216. 
penicillatus, Diogenes 158, 159. 
Pentacheles 76. 
pestae, Callianassa 73. 
Petalocerus 251. 
petalura, Callianassa 71. 
Phyllolithodes 251. 
pilosimanus, Parapagurus 223, 225. 
pilosus, Paguristes 167. 
Pinnotheridae 41. 
Pisidia 106. 
Placetron 234, 235, 246, 316. 
platycheles, Porcellana 8, 106, 107. 
platypus, Lithodes 257. 
platypus, Paralithodes 32, 254, 257, 260, 

262, 
polaris, Eupagurus 203b 
Pomatocheles 119. 
pontica, Callianassa 63, 64, 73. 
ponticus, Pagurus 160. 
Porcellana 9, 13, 14, 105, 106, 107. 
Porcellanella 106. 
Porcellanidae 2, 4, 10, 16, 20, 21, 79, 104, 

105, 
Porcellanides 106, 107. 
princeps, Axiopsis 48. 
princeps, Axius 48. 
princeps, Cervimunida 103. 
Pristopus 271. 
pubescens, Eupagurus 208. 
pubescens, Galathea 83, 91. 
pubescens, Pagurus 173,184, 207,208,210, 221. 
pugilator, Pagurus 160. 
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Pylocheles 119, 120. 
Pylochelidae 10, 11, 118, 119. 
Pylopagurus 27 
Raninidea 114. 
rethbuni, Eupagurus 203. 
rathbuni, Pagurus 173, 203. 
Rhinolithodes 26, 250, 275. 
rondeletii, Munida 93, 97. 
rugosa, Galathea 93. 
rugosa, Munida 93. 
Sabellidae 109. 
sagamiensis, Munida 100. 
samuelis, Eupagurus 189. 
samuelis, Pagurus 172, 189. 
schmitti, Qrthopagurus 227, 228, 229, 230. 
schmitti, Pylopagurus 229. 
Scallasis 62. 
Sculptolithodes 250, 277. 
seriespinosus, Eupagurus 214. 
setosus, Eupagurus 216. 
setosus, Paguristes 165, 167. 
setosus, Pagurus 174, 216, 218. 
setosus, Pagurus 167. 
sitchensis, Cryptolithodes 283, 284, 286, 287. 
spinifrons, Pagurus 159. 
spinimanus, Eupagurus 199. 
spinulicauda, Axiopsis 48. 
spiriger, Pagurus 231. 
spiriger, Spiropagurus 230, 231. 
Spiropagurus 23, 157, 230. 
splendescens, Eupagurus 197. 
splendescens, Pagurus 173, 197. 
stellata, Upogebia 50. 
stevensii, Pachycheles 111. 
streblonyx, Pagurus 183. 
striatus, Pagurus 168. 
strigosa, Galathea 82, 83, 86. 
strigosus, Cancer 83, 168. 

subterranea, Callianassa 61, 62, 63, 64, 71, 
73. 

sulcatus, Peltogaster 151. 
superba, Cynthia 14. 
Sympagurus 223. 
tanneri, Eupagurus 194. 
tanneri, Pagurus 172, 194. 
tenuimanus, Bernhardus 179. 
tenuimanus, Eupagurus 179. 
tenuimanus, Pagurus 171, 179. 
Thalassinidae 49. 
Thalassinidea 10, 19, 21, 45, 46, 79. 
Thaumastocheles 76. 
thompsoni, Pagurus 208. 
Tomopagurus 27. 
trigonocheirus, Eupagurus 192, 208. 
trigonocheirus, Pagurus 210. 
tropicalis, Lithodes 35. 
Trypaea 62, 66, 73. 
tubularis, Pagurus 162. 
turgidus, Paguristes 166. 
turnerana, Callianassa 18. 
typicus, Cryptolithodes 283, 284, 286. 
typica japonica Munida, 98. 
undosus, Eupagurus 192. 
undosus, Pagurus 172, 192, 
Upogebia 14, 50, 51. 
Upogebiinae 6,19, 20, 50. 
Uroptychus 80. 
varians, Diogenes 158, 160, 161, 163. 
varians, Pagurus 160. 
verrilli, Paralomis 272, 273. 
verrilli, Pristopus 273. 
wosnessenskii, Placetron 246. 
wosnessenskii, Rhinolithodes 275. 
yokoyai, Upogebia 52, 57. 
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