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Resurrection of Galeus atlanticus (Vaillant, 1888), 

as a valid species from the NE-Atlantic Ocean 

and the Mediterranean Sea 

p a r R . M U N O Z - C H A P U L I a n d A . P E R E Z O R T E G A 

Abstract. — Galeus atlanticus (Vaillant, 1888) is resurrected as a valid species based on 26 speci
mens from the Alboran Sea. Comparison was made with 50 specimens of the other three species of 
the genus Galeus from the north eastern Atlantic, G. melastomus, G. murinus and G. polli. External 
morphological characters, different modes of reproduction and chondrocranial measurements allow 
separation of all these species. 

Résumé. — Validation de Galeus atlanticus (Vaillant, 1888) fondée sur 26 exemplaires de la mer 
d 'Alboran et comparaison avec 50 exemplaires des trois autres espèces du genre Galeus de l 'Atlantique 
nord-oriental, G. melastomus, G. murinus et G. polli. Des caractères morphologiques externes, les dif
férents modes de la reproduction, et les mesures du chondrocrâne permettent la séparation de ces espè
ces. 
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I N T R O D U C T I O N 

Severa l h u n d r e d t r a w l e d s p e c i m e n s of t h e g e n u s Galeus w e r e o b s e r v e d d u r i n g t h e s u m 

m e r o f 1983 in t h e f i s h m a r k e t of M a l a g a ( S p a i n ) . T h e y were f ished in t h e b a y of M a l a g a 

(fig. 1) b e t w e e n 400 a n d 600 m . d e p t h . O n e t h i r d o f t he se s p e c i m e n s d i f fe red f rom 

FIG. I. — Capture localities of G. atlanticus. Squares : U M D Z specimens. Triangle : locus typicus. 
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G. melastomus, t h e c o m m o n species in t h e M e d i t e r r a n e a n Sea a n d N E - A t l a n t i c O c e a n , a n d 
w e r e very s imi lar t o t h r e e s p e c i m e n s c a u g h t severa l m o n t h s b e f o r e n e a r C e u t a ( S p a i n ; 
fig. 1 ) b e t w e e n 4 0 0 a n d 5 0 0 m . d e p t h . The i r d i f fe rences f r o m G. melastomus we re : size at 
m a t u r i t y , c o l o u r p a t t e r n , h e a d s h a p e , c l a spe r s t r u c t u r e , n u m b e r o f v e r t e b r a l c e n t r a a n d t h e 
l eng th of t h e a n a l fin b a s e . 

A c o m p a r i s o n was m a d e b e t w e e n t h e u n i q u e recen t ly co l lec ted s p e c i m e n a n d severa l 
e x a m p l e s o f G. murinus (Col le t , 1 9 0 4 ) a n d G. polli C a d e n a t , 1 9 5 9 , t h e o t h e r species o f t h e 
g e n u s Galeus in t h e E a s t e r n A t l a n t i c . N o n e o f t he se s h a r e d t h 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 
w i th t h e co l lec ted s p e c i m e n s . 

H o w e v e r , t h e d e s c r i p t i o n o f Pristiurus atlanticus Va i l l an t , 1 8 8 8 , a n o ld t a x o n usua l ly 
s y n o n y m i z e d wi th G. melastomus, co inc ides wi th t he s h a r k s u n d e r s t u d y . Pristiurus atlan
ticus h a s b e e n c o n s i d e r e d as a n inva l id species at least s ince G A R M A N ( 1 9 1 3 ) . T h e t ype 
loca l i ty ( C a p e E s p a r t e l , M o r o c c o ; fig. 1 ) is a l so in a g r e e m e n t wi th o u r un iden t i f i ed spec i 
m e n s . 

A r a d i o g r a p h o f t h e h o l o t y p e , d e p o s i t e d in t he M u s e u m n a t i o n a l d ' H i s t o i r e n a t u r e l l e at 
P a r i s ( M N H N 8 4 - 3 8 7 ) , o b t a i n e d t h a n k s t o t h e c o u r t e s y of D r . M . L . B A U C H O T , c o n f i r m e d 
th i s h y p o t h e s i s . T h e species t a x o n atlanticus s h o u l d b e c o n s i d e r e d as va l i d , wi th co r r ec t 
gene r i c a s s i g n m e n t , as Galeus atlanticus (Va i l l an t , 1 8 8 8 ) . 

A c o m p l e t e r e -de sc r ip t i on of th i s species is he re in p r e s e n t e d , t o g e t h e r wi th a de ta i l ed 
c o m p a r i s o n wi th G. melastomus in ex t e rna l m o r p h o l o g y , c h o n d r o c r a n i u m , p e c t o r a l skele
t o n , v e r t e b r a l c o u n t s , e t c . , a n d w i t h G. murinus a n d G. polli in ex t e rna l m o r p h o l o g y . 
Severa l a spec t s of its b i o l o g y a r e a l so i n c l u d e d . 

F ina l ly , a synops i s of t he g e n u s Galeus is g iven , c o m m e n t i n g o n s imi la r i t i es a n d dif fe
rences b e t w e e n G. atlanticus a n d t h e o t h e r species . 

MATERIAL EXAMINED 

The following specimens were examined in this study (M = male, F = female, total length in mil
limeters) : 

G. atlanticus : U M D Z 83071302, F, 426 ; U M D Z 83073013, M, 316 ; UMDZ 83073014, F, 413 ; 
U M D Z 83073015, M, 402 ; U M D Z 83073016, F, 434 ; U M D Z 83073017, M, 423 ; UMDZ 83073018, 
F, 386 ; U M D Z 83073019, M, 346 ; U M D Z 83073020, M, 384 ; U M D Z 83073021, F, 348 ; U M D Z 
83073023, F, 356 ; U M D Z 83073024, M, 308 ; U M D Z 83073025, M, 415 ; U M D Z 83073026, M, 342 ; 
U M D Z 83073027, M, 341 ; U M D Z 83073028, M, 402 ; U M D Z 83073029, M, 398 ; U M D Z 83080303, 
F, 417 ; U M D Z 83080305, F , 436 ; U M D Z 83080306, F, 396 ; U M D Z 83080307, F, 427 ; U M D Z 
83080308, F, 398 ; U M D Z 83080309, F, 442 ; all caught in the bay of Malaga (Spain). — U M D Z 
83042201, M, 417 ; U M D Z 83042202, F, 415 ; U M D Z 83052601, F, 408 ; caught off Ceuta (Spain). — 
All 26 specimens deposited in the Department of Zoology, University of Malaga (UMDZ). 

G. melastomus : U M D Z 83052602, F, 455 ; U M D Z 83070702, M, 564 ; U M D Z 83071401, F, 600 ; 
U M D Z 83071402, M, 533 ; U M D Z 83071403, M, 409 ; U M D Z 83073002, M, 367 ; U M D Z 83073003, 
F, 418 ; U M D Z 83073004, F, 353 ; U M D Z 83073005, M, 460 ; U M D Z 83073006, F, 373 ; U M D Z 
83073007, M, 367 ; U M D Z 83073008, M, 372 ; U M D Z 83073009, M, 431 ; U M D Z 83073010, F, 430 ; 
U M D Z 83073011, M, 512 ; UMDZ 83080304, M, 500 ; all caught in the bay of Malaga. — U M D Z 
84043001, 3 juvenile F and 1 juvenile M, 358-430, caught in the FRV " Walther Hervig " Stat. 37/84 : 
Rockall Trough (56°37.6' N, 14°06.2' W), 342-343 m depth. UMDZ 84043002, 8 adult F, and 
1 adult M, 617-690, caught in the FRV " W a l t h e r H e r v i g " Stat. 32/84 : Rockall Trough (56°21' N, 
14°20' W), 584-600 m. depth. — These North Atlantic specimens were donated by the Institut fur See-
fischerei Hamburg (ISH) (F. R. Germany) to the U M D Z . 
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G. murinus : ISH 41/65, 2 F and 3 adult M, 479-545, caught off W-Iceland (64°07' N , 27° 16' W), 
800 m depth. — 2 specimens deposited in the ISH and 3 donated by this institute to U M D Z . 

G. polli : ISH 391/64, F, 385, 15°51' N , 16°56' W, 140-250 m ; ISH 1074/64, M, 301, 7°12' N , 
12°46' W, 360 m ; ISH 1116/64, M, 308, 5°38' N , 10°25' W, 400 m ; ISH 1248/64, F, 255, 4°42' N , 
2°47' W, 400 m ; ISH 1368/64, F, 279, 7°12' N , 12°46' W, 360 m ; ISH 1592/64, M, 302, 7°12' N , 
12°46' W, 360 m ; ISH 194/67, F, 236, 11°04' S, 13°30' E, 440 m ; ISH 227/77, M, 357, Cape Blanc, 
about 21° N ; ISH 229/77, F , 275, 21°30' N , 17°08' W ; ISH 231/77, 2 specimens, M, 163 and F, 
154, Cape Blanc, about 21° N ; ISH 233/77, 2 specimens, F, 322 and 368, 21°30' N , 17°08' W ; ISH 
238/77, F, 308, 21°30' N , 17°08' W. — All specimens deposited in ISH. 

Two uncatalogued specimens (M, 353 ; F , 367) out of the J. CADENAT collection, caught off 
Senegal in 1959. Specimens deposited in the Centre ORSTOM in Dakar (Senegal). 

R E D E S C R I P T I O N OF Galeus atlanticus 

B o d y m o d e r a t e l y s l ende r , c a u d a l fin ax is h o r i z o n t a l . T r u n k ( snou t t i p t o a n u s ) a b o u t 
2 / 5 o f t o t a l l e n g t h . H e a d s h o r t , less t h a n 1/5 o f T L , b r o a d at b a s e , s l ight ly p o i n t e d 
t o w a r d s s n o u t , s o m e w h a t v a r i a b l e in s h a p e . N a s a l a p e r t u r e s l a r g e , o b l i q u e , the i r g rea tes t 
l eng th m o r e t h a n 1/3 of p r e o r a l s n o u t l e n g t h . I n t e r n a s a l d i s t a n c e s h o r t , less t h a n nos t r i l 
l e n g t h . M o u t h l a rge , w i d e r t h a n d i s t a n c e o f s n o u t t i p t o m o u t h . S u p e r i o r l ab ia l g r o o v e 
c lear ly s h o r t e r t h a n t h e i n f e r io r . E y e m o d e r a t e l y l a rge , its h o r i z o n t a l l eng th 1/4 of d i s 
t a n c e f r o m s n o u t t i p t o p e c t o r a l o r ig in . Gill o p e n i n g s s h o r t , t h e first m o r e a d v a n c e d t h a n 
r e m a i n i n g , 1 /2 -2 /5 o f t h e eye - l eng th . Firs t d o r s a l o r ig in in f ron t of e n d o f pelvic 
b a s e . S e c o n d d o r s a l fin d i s t inc t ly la rger t h a n the f irs t , wi th its o r ig in p o s t e r i o r t o m a x i 
m u m he igh t o f a n a l f in. F ree b a s a l m a r g i n o f b o t h d o r s a l fins s h o r t e r t h a n he igh t o f these 
f ins . D i s t a n c e b e t w e e n s e c o n d d o r s a l fin b a s e a n d o r ig in of s u p e r i o r c a u d a l l obe less t h a n 
s e c o n d d o r s a l b a s e . A n a l fin l ow a n d very l o n g , i ts b a s e e q u a l t o o r longer t h a n d i s t a n c e 
b e t w e e n p e c t o r a l o r ig in a n d a n t e r i o r t i p o f n a s a l o p e n i n g s . A n a l fin s h o r t e r in a d u l t ma le s 

FIG. 2 . — Galeus atlanticus adult male ( 4 1 5 mm, U M D Z 8 3 0 7 3 0 2 5 ) . 
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( 2 - 3 % o f T L ) . P e c t o r a l fins b r o a d l y t r i a n g u l a r , t h e o u t e r c o r n e r r o u n d e d , t h e a n t e r i o r 
c o n v e x a n d p o s t e r i o r m a r g i n s a l m o s t s t r a igh t ; a n t e r i o r m a r g i n s l ight ly s h o r t e r t h a n t he d i s 
t a n c e b e t w e e n s n o u t a n d first gill o p e n i n g . Pe lv ic fins n a r r o w a n d e l o n g a t e . C a u d a l fin 
long a n d n a r r o w , s l ight ly ben t d o w n w a r d s , t h e d is ta l l obe well m a r k e d . 

D o r s a l c o l o u r g rey , u n i f o r m o n the h e a d a n d a n t e r i o r p a r t o f t r u n k , b u t wi th 
8 - 9 s add le - l ike d a r k b l o t c h e s a l o n g t h e p o s t e r i o r p a r t o f t r u n k a n d c a u d a l r e g i o n . A d d i t i o 
na l sma l l e r s a d d l e b l o t c h e s a l t e r n a t i n g wi th t h e l a rge r o n e s . N a r r o w l ight b o r d e r s de l imi t 
t h e s a d d l e b l o t c h e s a n d s e p a r a t e t h e m f r o m t h e s ides , wh ich a r e g rey i sh . Ven t r a l r eg ion 
w h i t i s h . D o r s a l fins d a r k , t he p o s t e r i o r m a r g i n s e m i t r a n s p a r e n t . I n f e r io r m a r g i n o f c a u 
da l b l a c k . A d a r k s t r i pe a l o n g b a s e of p e c t o r a l f ins . M o u t h cavi ty a n d gill o p e n i n g s 
b l a c k . N a s a l o p e n i n g s w h i t e . 

O n e s p e c i m e n ( U M D Z 8 3 0 4 2 2 0 1 ) s h o w e d s o m e p a r t i c u l a r f e a t u r e s . I ts s n o u t is s h o r t e r 
a n d m o r e p o i n t e d t h a n t he r e m a i n i n g s p e c i m e n s . I ts b o d y is u n i f o r m l y b r o w n , d a r k e r o n 
t h e b a c k a n d f l anks . H o w e v e r , t h e a u t h o r s p r o v i s i o n a l l y c o n s i d e r it as G. atlanticus. 

C O M P A R I S O N W I T H THE OTHER SPECIES OF Galeus 

M o r p h o m e t r i e s 

T a b l e 1 gives t h e m e a s u r e m e n t s o f 8 s p e c i m e n s o f G. atlanticus, o f 2 0 G. melastomus, 
5 G. murinus a n d 1 4 G. polli, exp re s sed as p e r c e n t a g e of T L . T h e s e were m a d e a c c o r d i n g 
t o t h e m e t h o d s desc r ibed by B I G E L O W a n d S C H R O E D E R ( 1 9 4 8 ) . 

T h e d i f fe rences b e t w e e n G. atlanticus a n d G. melastomus a r e o b v i o u s , in t h a t G. atlan
ticus h a s a s h o r t e r h e a d a n d s n o u t , l onger a n d widely s e p a r a t e d nasa l o p e n i n g s , s h o r t e r 
s u p e r i o r lab ia l g r o o v e , m o r e a n t e r i o r first d o r s a l f in , m o r e s e p a r a t e d d o r s a l f ins , l onge r a n d 
lower a n a l f in , a n d a d e e p e r c a u d a l p e d u n c l e t h a n G. melastomus. 

G. murinus is m o r p h o m e t r i c a l l y very d i f fe ren t f r o m t h e r e m a i n i n g spec ies . I ts t i p of 
s n o u t t o a n u s d i s t a n c e is g r e a t e r , h e a d w i d e r , i n fe r io r l ab ia l g r o o v e l a rge r , o r ig in o f first 
d o r s a l fin m o r e p o s t e r i o r , s e c o n d d o r s a l fin n e a r e r t o o r ig in o f s u p e r i o r c a u d a l fin l o b e . 
F u r t h e r m o r e , its p e c t o r a l bases a r e m o r e wide ly s e p a r a t e d , a n d its a n a l fin b a s e s h o r t e r 
t h a n in r e m a i n i n g spec ies . 

G. polli is d i s t inc t in t h e l o n g free basa l m a r g i n of b o t h its d o r s a l f ins , wh ich is l onge r 
t h a n t h e he igh t of t he se f ins . In t h e r e m a i n i n g spec ies , t h e he igh t of t h e d o r s a l fins is lar
ger t h a n t h e free basa l m a r g i n . 

T h e s a m p l e s of G. melastomus f r o m t h e R o c k a l l T r o u g h a n d b a y of M a l a g a were 
m e a s u r e d a n d p roces sed s e p a r a t e l y . O n l y t w o c h a r a c t e r s s h o w e d s igni f icant d i f fe rences in 
t h e t w o s a m p l e s : t h e m i n i m u m i n t e r n a s a l d i s t a n c e a n d t h e free basa l m a r g i n of s e c o n d d o r 
sal fin ; b o t h were sma l l e r in t h e R o c k a l l s p e c i m e n s . 

T a b l e 2 s h o w s t h e t - S t u d e n t test for t he d i f fe rences in t h e a r i t h m e t i c m e a n s o f 
G. atlanticus a n d t h e r e m a i n i n g spec ies . 
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TABLE 1. — Morphometric measurements in percentage of T L . 

S P E C I E S : G. a t l a n t i c u s G. •elastomus G. m r i n u s G. polli 
TL - R a n g e : 3 4 6 - 4 4 2 mm. 3 5 8 - 6 9 0 mi l . 4 7 9 - 5 4 5 mm. 1 5 4 - 3 8 5 mm. 

n X s Jx2 
n ; s Ix 2 

n X s 2x2 n It s £x2 

T i p o f s n o u t t o : 

- U p p e r c a u d a l o r i g i n 8 7 2 . 7 4 0 51 4 2 3 2 4 . 8 5 19 7 1 . 5 8 1 3 2 9 7 3 7 5 . 9 6 5 7 2 . 6 3 0 . 1 1 2 6 3 7 2 . 7 3 14 7 1 . 0 7 1 . 8 0 7 0 7 5 5 . 3 9 

- A n t e r i o r e n d o f a n u s 8 4 0 . 7 7 1 5 9 1 3 3 1 7 . 7 4 2 0 4 2 . 6 2 1 2 9 3 6 3 5 4 . 1 9 5 4 6 . 5 2 1 . 2 9 1 0 8 2 7 . 1 8 14 4 1 . 7 5 0 . 9 2 2 3 8 6 0 . 0 9 

- 1 s t g i l l s l i t 8 1 4 . 6 8 0 7 2 1 7 2 6 . 5 0 2 0 1 5 . 7 5 0 7 5 4 9 7 2 . 9 7 5 1 5 . 7 9 0 . 6 5 1 2 4 8 . 9 7 14 1 6 . 3 2 0 . 7 6 3 7 3 6 . 5 7 

- 5 t h g i l l s l i t 8 1 8 . 6 6 0 4 6 2 7 8 6 . 7 0 2 0 2 0 . 1 4 0 76 B 1 2 6 . 6 8 5 2 0 . 7 6 0 . 8 6 2 1 5 7 . 0 1 14 2 1 . 2 4 0 . 9 4 6 3 9 2 . 4 8 

- A n t e r i o r n a s a l o p e n i n g 8 3 . 6 4 0 3 5 1 0 6 . 9 9 2 0 4 . 4 4 0 3 2 3 9 6 . 3 6 5 4 . 2 6 0 . 3 6 9 1 . 4 2 14 3 . 8 3 0 . 2 6 2 0 5 . 9 7 

- M o u t h 8 7 . 1 6 0 5 0 4 1 2 . 1 6 2 0 7 . 8 5 3 5 3 1 1 7 7 . 0 5 5 7 . 6 6 0 . 4 5 2 9 4 . 4 9 14 7 . 8 9 0 . 5 8 8 7 5 . 8 0 

- E y e 8 6 . 6 1 0 4 2 3 5 0 . 9 2 2 0 7 . 2 9 0 4 1 1 0 6 5 . 6 6 5 7 . 6 0 0 . 6 4 2 9 0 . 4 3 14 7 . 5 1 0 . 5 5 7 9 4 . 3 9 

- P e c t o r a l o r i g i n 8 1 8 . 3 1 0 6 0 2 6 8 3 . 0 9 2 0 1 9 . 6 5 0 7 0 7 7 2 7 . 8 9 5 2 0 . 0 5 0 . 7 2 2 0 1 1 . 7 1 14 2 0 . 8 3 0 . 9 7 6 0 8 5 . 3 5 

- o r i g i n 7 4 4 . 5 1 0 7 6 1 3 8 7 2 . 3 3 19 4 5 . 9 0 1 3 2 4 0 0 6 1 . 6 7 5 4 7 . 7 6 0 . 4 6 1 1 4 0 4 . 0 1 14 4 4 . 4 6 1 . 8 0 2 7 7 2 1 . 2 3 

H e a d w i d t h 8 1 0 . 5 0 0 7 3 8 8 5 . 7 3 15 1 0 . 3 2 0 8 6 1 6 0 9 . 3 2 5 1 2 . 1 8 0 . 8 1 7 4 4 . 6 2 14 1 0 . 8 2 1 . 1 1 1 6 5 3 . 3 8 

O r b i t l e n g t h 8 4 . 4 4 0 2 5 1 5 8 . 0 6 2 0 3 . 9 9 0 16 3 1 9 . 2 2 5 3 . 9 7 0 . 2 7 7 9 . 0 1 14 4 . 3 2 0 . 4 6 2 6 3 . 9 7 

L e n g t h o f n a s a l o p e n i n g s 8 2 . 7 9 0 2 1 6 2 . 5 8 19 2 . 4 2 0 2 9 1 1 3 . 1 0 5 2 . 5 1 0 . 2 9 3 1 . 7 3 14 2 . 9 0 0 . 2 0 1 1 8 . 5 3 

M i n i m u m i n t e r n a s a l d i s t a n c e 8 2 . 3 0 0 15 4 2 . 3 0 19 2 . 7 0 0 2 5 1 3 9 . 3 8 5 2 . 5 4 0 . 1 7 3 2 . 3 7 14 2 . 4 8 0 . 1 7 8 6 . 7 6 

Maximum i n t e r n a s a l d i s t a n c e 8 6 . 6 3 0 3 5 3 5 2 . 6 6 19 6 . 4 7 0 3 8 7 9 7 . 5 0 5 7 . 0 8 0 . 4 7 2 5 1 . 5 2 14 7 . 0 9 0 . 5 4 7 0 7 . 5 2 

M o u t h w i d t h 8 7 . 4 6 0 5 7 4 4 6 . 9 0 2 0 7 . 7 2 0 5 0 1 1 9 7 . 7 0 5 8 . 3 3 3 . 6 8 3 4 9 . 1 4 14 7 . 5 5 0 . 6 2 8 0 1 . 9 3 

M o u t h h e i g h t 8 3 . 2 9 0 5 6 B 8 . 7 8 19 2 . 8 5 0 4 0 1 5 6 . 9 3 5 2 . 5 4 0 . 4 7 3 3 . 1 2 14 3 . 0 6 0 . 4 7 1 3 4 . 1 8 

L e n g t h i n f e r i o r l a b i a l g r o o v e 8 1 . 6 2 0 12 2 1 . 1 0 19 1 . 7 2 0 18 5 6 . 7 7 5 2 . 3 3 0 . 1 6 2 7 . 2 9 14 1 . 8 9 0 . 1 9 5 0 . 3 3 

L e n g t h s u p e r i o r l a b i a l g r o o v e 8 1 . 3 0 0 18 1 3 . 7 2 19 1 . 7 0 0 1 7 5 5 . 3 0 5 1 . 7 0 0 . 1 5 1 4 . 5 4 14 1 . 4 7 0 . 1 3 3 0 . 5 1 

H e i g h t 1 s t g i l l s l i t 8 2 . 0 3 0 26 3 3 . 5 1 19 2 . 2 0 0 22 9 2 . 6 2 5 1 . 5 7 0 . 3 5 1 2 . 7 7 14 1 . 6 4 0 . 2 3 3 8 . 2 6 

H e i g h t 3 r d g i l l s l i t 8 1 . 9 6 0 3 1 3 1 . 2 6 19 2 . 0 8 0 26 B 3 . 3 6 5 1 . 7 8 3 . 1 7 1 6 . 0 0 14 1 . 6 0 0 . 3 9 3 7 . 9 3 

H e i g h t 5 t h g i l l s l i t 8 1 . 4 0 0 21 1 5 . 9 5 19 1 . 5 2 0 12 4 4 . 3 8 5 1 . 2 4 0 . 2 0 7 . 9 0 14 1 . 3 4 0 . 2 2 2 5 . 7 4 

1 s t g i l l - 5 t h g i l l d i s t a n c e 8 4 . 6 9 0 4 8 1 7 7 . 4 8 19 4 . 8 2 0 8 9 4 5 6 . 2 4 5 4 . 8 3 0 . 4 0 1 1 7 . 2 8 14 5 . 0 8 0 . 4 4 3 6 3 . 3 1 

D j b a s e l e n g t h 8 4 . 9 0 0 6 2 1 9 4 . 9 7 2 0 5 . 2 9 0 4 4 5 6 2 . 7 0 5 5 . 2 7 0 . 3 1 1 3 9 . 1 4 14 5 . 6 2 0 . 4 7 4 4 5 . 3 4 

Di h e i g h t 8 3 . 1 6 0 3 3 8 0 . 5 3 19 3 . 1 5 0 4 6 1 9 2 . 7 9 5 3 . 3 3 0 . 3 9 5 6 . 0 4 14 2 . 5 9 0 , 3 4 9 5 . 5 7 

D j f r e e b a s a l m a r g i n 8 3 . 0 3 0 2 4 7 3 . 9 9 19 2 . 8 7 0 2 5 1 5 8 . 1 7 5 2 . 4 3 0 . 3 8 3 0 . 0 6 14 3 . 3 4 0 . 3 2 1 5 7 . 2 8 

D2 b a s e l e n g t h 8 5 . 8 1 0 5 0 2 7 2 . 1 7 2 0 5 . 6 4 0 4 9 6 4 1 . 2 8 5 6 . 2 1 0 . 4 1 1 9 3 . 3 7 14 3 . 3 8 0 . 3 7 4 3 6 . 8 8 

D 2 h e i g h t 8 3 . 3 8 0 2 7 9 1 . 7 6 19 3 . 5 7 0 4 3 2 4 4 . 9 9 5 3 . 9 9 0 . 3 7 8 0 . 3 0 14 2 . 7 1 0 . 3 0 1 0 4 . 0 8 

D 2 f r e e b a s a l m a r g i n 8 3 . 0 9 0 32 7 7 . 1 0 19 2 . 7 1 0 2 7 1 4 0 . 5 4 5 2 . 5 0 0 . 3 9 3 1 . 7 5 14 3 . 1 6 3 . 3 0 1 4 1 . 1 4 

I n t e r d o r s a l d i s t a n c e 8 1 3 . 4 6 0 8 6 1 4 5 4 . 5 4 19 1 2 . 1 9 0 6 3 2 8 2 9 . 0 9 5 1 0 . 4 9 0 . 7 5 5 5 2 . 6 7 14 1 1 . 5 1 0 . 9 4 1 8 6 7 . 4 7 

Do b a s e - u p p e r c a u d a l o r i g i n d i s t a n c e 8 4 . 9 1 0 6 7 1 9 6 . 1 5 19 4 . 0 0 0 4 8 3 0 8 . 8 4 5 3 . 0 2 0 . 5 0 4 6 . 4 7 14 5 . 3 0 0 . 7 8 4 0 0 . 5 5 

I n t e r p e c t o r a l d i s t a n c e 8 4 . 1 5 0 5 7 1 4 0 . 0 8 15 3 . 2 0 0 6 3 1 5 8 . 7 6 5 7 . 2 8 1 . 3 0 2 7 1 . 7 8 14 3 . 6 9 3 . 6 4 1 9 5 . 9 5 

P e c t o r a l b a s e l e n g t h 8 8 . 0 9 0 3 3 5 2 4 . 3 4 2 0 8 . 0 1 0 4 4 1 2 8 6 . 4 2 5 6 . 5 5 0 . 8 1 2 1 6 . 8 6 14 7 . 0 0 0 . 5 6 6 9 0 . 8 5 

P e c t o r a l a n t e r i o r m a r g i n l e n g t h 8 1 3 . 7 8 0 9 4 1 5 2 4 . 1 4 19 1 2 . 9 6 0 75 3 1 9 9 . 3 7 5 1 1 . 4 0 0 . 6 0 6 5 0 . 9 9 14 1 2 . 4 0 1 . 1 0 2 1 6 7 . 2 4 

P e c t o r a l p o s t e r i o r m a r g i n l e n g t h 8 1 0 . 3 9 0 7 0 8 6 6 . 8 2 19 1 0 . 8 7 0 6 0 2 2 5 0 . 7 6 5 9 . 5 3 0 . 4 0 4 5 5 . 1 4 14 e . 7 5 1 . 3 6 1 0 9 6 . 7 7 

P e c t o r a l i n n e r m a r g i n l e n g t h 8 8 . 3 0 1 0 2 5 5 7 . 9 5 19 7 . 3 7 0 5 4 1 0 3 6 . 8 3 5 6 . 4 1 0 . 6 5 2 0 6 . 8 7 1'. 7 . 0 0 1 . 0 2 6 9 9 . 2 3 

P e l v i c l e n g t h 8 1 1 . 8 3 1 0 1 1 1 2 6 . 3 0 2 0 1 1 . 8 6 0 6 4 2 8 1 9 . 1 3 5 1 1 . 6 3 1 . 0 0 6 8 0 . 0 8 14 1 1 . 5 5 1 . 2 5 1 8 8 8 . 3 5 

A n a l f i n b a s e l e n g t h 8 1 6 . 8 9 1 5 0 2 2 9 7 . 8 3 2 0 1 5 . 4 4 1 1 3 4 7 9 4 . 4 9 5 1 1 . 2 7 0 . 4 5 6 3 5 . 4 3 14 1 5 . 3 4 1 . 1 5 3 3 1 3 . 5 8 

A n a l f i n h e i g h t 8 3 . 9 1 0 4 0 1 2 3 . 4 3 2 0 4 . S 6 0 3b 4 8 8 . 8 6 4 5 . 2 4 0 . 1 1 1 0 9 . 8 6 14 3 . 8 2 0 . 6 4 2 0 9 . 0 2 

A n a l f i n f r e e b a s a l m a r g i n l e n g t h 8 1 . 8 5 0 3 1 2 9 . 2 2 19 1 . 7 2 0 2 2 5 7 . 2 5 5 1 . 5 4 0 . 1 9 1 2 . 0 0 13 1 . 8 0 C. 18 4 2 . 4 3 

A n a l f i n b a s e - l o w e r c a u d a l o r i g i n 8 2 . 6 7 0 7 4 6 0 . 8 1 19 2 . 2 9 0 2 5 1 0 0 . 7 3 5 1 . 5 2 0 . 2 3 1 1 . 7 0 14 2 . 9 1 0 . 6 3 1 2 3 . 6 6 

U p p e r c a u d a l l o b e l e n g t h 8 2 7 . 8 0 0 8 4 6 1 8 8 . 2 2 2 0 2 8 . 4 1 1 2 3 1 6 1 7 2 . 4 3 5 2 7 . 3 7 0 . 1 1 3 7 4 6 . 7 3 14 2 8 . 8 9 1 . 8 3 1 1 7 2 4 . 2 1 

L o w e r c a u d a l l o b e l e n g t h 8 9 . 0 1 0 6 4 6 5 1 . 5 7 2 0 9 . 2 3 0 79 1 7 1 6 . 3 7 5 9 . 7 9 0 . 5 7 4 8 0 . 1 4 14 1 0 . 0 2 0 . 7 6 1 4 1 4 . 1 8 

C a u d a l p e d u n c l e h e i g h t 8 4 . 8 3 0 3 6 1 9 1 . 4 1 19 4 . 1 6 0 3 3 3 3 0 . 9 2 5 4 . 0 4 0 . 1 3 8 1 . 8 4 14 3 . 6 : 0 . 3 7 2 0 4 . 6 7 

Specimens measured : G. atlanticus : UMDZ 83042201, UMDZ 83042202, UMDZ 83052601, UMDZ 
83073017, UMDZ 83073019. UMDZ 83073021, UMDZ 83080309, UMDZ 83071301 ; G. melastomus : UMDZ 
83071401, UMDZ 83071402, UMDZ 83071403, UMDZ 83073008, UMDZ 83073009, UMDZ 83073010, UMDZ 
8307301 1, ISH 32/84 (9 specimens), ISH 37/84 (4 spec.) ; G. murinus : All the specimens quoted in "material 
examined " ; G. polli : All the specimens quoted in " material examined ", except those of CADENAT'S collections. 
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TABLE 2. — Comparison of parametric means between G. atlanticus and G. melastomus, G. murinus 
and G. polli. 

Gi. ae las to ius G. i u r i n u s G. p o l l i 

t d . f . t d . f . t d . f 
Tip of snout t o : 

- Upper caudal o r i g i n 2 . , 3 2 2 5 2 ,45 2 0 

- Anterior t i p of anus 3 . 0 8 2 6 6 2 6 11 
- 1s t g i l l s l i t 3 , ; 3 2 2 6 2 , 5 8 11 4 ,73 2 0 

- 5th g i l l s l i t 4 . 9 6 2 6 5 . 2 6 11 6 , 9 4 2 0 

-Anter ior nasal opening 5, 6 0 2 6 2 , 8 3 11 
- Mouth 3 0 5 2 6 2 , , 8 4 2 0 

- Eye 3 79 2 6 3 , . 1 0 11 3 , , 8 2 2 0 

- Pec tora l o r i g i n 4, 59 2 6 4 2 5 11 6 , 35 2 0 

- Dj o r i g i n 2 53 2 4 7 , 7 7 1 0 

Head width 3 , 5 6 11 
Orbit l ength 5, 35 2 6 2 , 8 7 11 
Length of nasal openings 3 . 1 4 2 5 

Minimum i n t e r n a s a l d i s t a n c e 4 0 6 2 5 2 , 45 11 2 , . 3 8 2 0 

Mouth width 2 2 8 11 
Mouth he ight 2 , 3 0 11 
Length i n f e r i o r l a b i a l groove 8 , 3 8 11 3 , 4 6 2 0 

Length super ior l a b i a l groove 5, 2 8 2 5 3 8 2 11 2 , 44 2 0 

Height 1s t g i l l s l i t 2 , 4 9 11 3 , 4 8 2 0 

base length 2 , 9 3 2 0 

Dj height 3 , , 6 5 2 0 

f ree basal margin 3, , 2 1 11 4 , 9 8 2 0 

D2 he ight 3 1 5 11 4 , 9 8 2 0 

D2 f ree basal margin 3 , 0 4 2 5 2 , , 7 3 11 
I n t e r d o r s a l d i s t a n c e 4 .11 2 5 5. 8 5 11 4, 6 0 2 0 

D2base-upper caudal o r i g i n d i s t a n c e 3 8 2 2 5 5, 0 0 11 
I n t e r p e c t o r a l d i s t a n c e 3 , 4 0 21 5, 4 8 11 
Pectora l base length 4, 4 0 11 4 . 7 9 2 0 

Pectora l a n t e r i o r margin length 2 , 3 1 2 5 4 6 5 11 2 , 8 4 2 0 

Pectora l p o s t e r i o r margin length 2 , 3 0 11 3 , 0 3 2 0 

Pectora l inner margin length 2 , 9 6 2 5 3 , 4 0 11 2 7 4 2 0 

Anal f in base length 2 , 6 8 2 6 7 , 5 0 11 2 59 2C 

Anal f in he ight 2 , 6 3 2 6 5, 9 6 to 

Anal f in base- lower caudal o r i g i n 3 , , 1 0 11 
Lower caudal lobe length 3 0 2 2 2 

Caudal peduncle he ight 4 , 8 5 2 5 4. 6 2 11 6 , 2 8 2 0 

All the t-values are significant to a level of confidence superior to 95 °7o. t-values more than 2.80 for 
G. melastomus, 3.11 for G. murinus and 2.84 for G. polli are significant to a level of confidence superior to 
99 %. 

C h o n d r o c r a n i u m 

T h e c h o n d r o c r a n i a o f 11 s p e c i m e n s of G. atlanticus a n d of 13 G. melastomus w e r e 
c l eaned in bo i l i ng w a t e r . T w e l v e c h o n d r o c r a n i a l m e a s u r e m e n t s were t a k e n o f b o t h species 
(fig. 3) ; t h e s e were exp res sed as p e r c e n t a g e s o f t o t a l l eng th o f c h o n d r o c r a n i u m ( T L C ) , 
( t ab le 3) . O u t o f t he se 12 m e a s u r e m e n t s , 7 s h o w s igni f icant d i f fe rences b e t w e e n t h e t w o 
species a f te r t h e t - S t u d e n t test ( t ab l e 4 ) . 
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TABLE. 3. — Chondrocranial measurements of selected specimens of G. atlanticus and G. melastomus 
expressed as percentage of T L C . 

S p e c i e s : 6. atlanticus G. »elastoaus 

Total l ength of chondrocrania (TLC): 4Ï..9- 61 . 5 m m. 48 .8 - 7 3 . 9 mm. 

n Ü s Z x 2 n X s 

P o s t e r i o r t i p - p r e c e r e b r a l f o s s a 11 43 73 1 97 21072.67 13 42 .00 0 .92 22945.58 

Length precerebra l f o s s a 11 26 07 1 09 7409.01 13 24.08 1.04 7551.49 

Width nasal capsulae 11 53 69 1 69 31735.08 13 52 .80 1.69 36271.79 

P o s t o r b i t a l width 11 58 67 2 32 37916.52 13 57 .32 1.05 39434.43 

Width precerebra l f o s s a 11 11 35 1 03 1428.07 13 13.64 0 .81 2425.64 

I n t e r o r b i t a l width 11 12 46 0 59 1711.24 13 14.90 0 .54 2889.57 

Distance between o r b i t a l p r o c e s s e s 11 41 22 1 59 18716.96 13 35 .94 1.65 16826.78 

Width s u b o r b i t a l s h e l v e s 11 44 77 1 97 22083.91 12 43 .72 1.44 22960.20 

I n f e r i o r minimum width 11 28 45 1 33 8921.24 13 28 .16 0 .92 10317.23 

P o s t e r i o r basal width 11 41 90 1 81 19346.87 13 39 .06 1.31 19850.69 

Maximum he ight 11 22 11 0 90 5387.27 13 20.57 0 .53 5504.01 

TABLE 4. — Comparison of chondrocranial means of G. atlanticus (A) and G. melastomus ( B ) . 

A B d.f. t 

Posterior tip-precerebral fossa 43.73 42.00 22 2.70 * 
Length precerebral fossa 26.07 24.08 22 4.37 
Width precerebral fossa 11.35 13.64 22 5.83 
Interorbital width 12.46 14.90 22 10.12 
Distance between processes 41.22 35.94 22 7.60 
Posterior basal width 41.90 39.06 22 4.26 
Maximum height 22.11 20.57 22 4.97 

* Significant to a level of confidence superior to 95 %. Remaining means are différents to a level of confi
dence superior to 99 °7o. 

T h e c h o n d r o c r a n i u m of G. atlanticus h a s a l onge r a n d n a r r o w e r ce r eb ra l cavi ty a n d a 

l o n g e r p r e c e r e b r a l fossa t h a n G. melastomus. T h e d i s t a n c e b e t w e e n a n t o r b i t a l a n d p o s t o r 

bi ta l p roces ses is l a rge r in G. atlanticus, a s w o u l d be expec t ed f r o m its l a rge r eye . T h e 

p o s t e r i o r b a s e o f t h e c h o n d r o c r a n i u m is b r o a d e r , a n d its m a x i m u m he igh t is l a rge r in 

G. atlanticus t h a n in G. melastomus. 

T h e re la t ive inc rease o f t h e c h o n d r o c r a n i a l m e a s u r e m e n t s wi th g r o w t h was a l so s tu 

d i e d . Severa l t r e n d s were o b s e r v e d in t h e s a m p l e of G. melastomus ( t ab le 5) . T h e s e were 

n o t d e t e c t e d in G. atlanticus, p r o b a b l y b e c a u s e o f t h e smal l size r a n g e of t h e s p e c i m e n s s tu 

d ied ( a lmos t exclusively a d u l t s ) . A l l o m e t r y in g r o w t h c a n be expec t ed t o b e g r e a t e r in t h e 

r a n g e of l eng th o f i m m a t u r e i n d i v i d u a l s t h a n t h e r a n g e o f a d u l t s . In t h e c h o n d r o c r a n i u m 

of G. melastomus t h e r e is a re la t ive i nc rea se o f t h e d i s t a n c e b e t w e e n o r b i t a l p roces se s , in 
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l i 

FIG. 3 . — Chondrocrarria of Galeus atlanticus ( U M D Z 8 3 0 7 3 0 2 0 , 3 8 4 mm TL, 5 3 . 0 mm TLC) and G. melasto
mus ( U M D Z 8 3 0 7 3 0 0 4 , 3 5 3 mm TL, 4 8 . 8 mm TLC). At left hand, parameters measured in chondrocrania : 
1 = TLC, 2 = posterior tip-precerebral fossa, 3 = length precerebral fossa, 4 = width nasal capsulae, 
5 = postorbital width, 6 = width precerebral fossa, 7 = interorbital width, 8 = distance between antorbital 
and postorbital processes, 9 = width suborbital shelves, 1 0 = inferior minimum width, 11 = basal posterior 
width, 1 2 = maximum height. 

TABLE 5. — Trends of the relative growth in the chondrocranium of G. melastomus (X = total 
length of chondrocranium ; Y = relative length of parameter in percentage of TLC) . 

Total length chondrocranium / length precerebral fossa : Y = 9.10 X 0 ' 2 4 (r = 0.69) 
Total length chondrocranium / orbital processes distance : Y = 14.75 X° 2 2 (r = 0.62) 
Total length chondrocranium / suborbital shelves width : Y = 19.99 X 0 1 9 (r = 0.66) 
Total length chondrocranium / posterior basal width : Y = 17.75 X 0 1 9 (r = 0.73) 

p o s t e r i o r b a s a l w i d t h , s u b o r b i t a l shelf w id th a n d p r e c e r e b r a l fossa l eng th wi th g r o w t h . It 
is i m p o s s i b l e t o c o m p a r e these resu l t s wi th t h o s e o f o t h e r a u t h o r s , s ince they h a v e n o t yet 
been used for t a x o n o m i c e v a l u a t i o n s , a l t h o u g h p r o p o s e d by H U B B S a n d ISHIYAMA (1968) for 
r a j i d s . T h e h igh yield of in terspec i f ic d i f fe rences in t h e c h o n d r o c r a n i a l m e a s u r e m e n t s 
s h o w s t h a t th i s m e t o d o l o g y s h o u l d b e useful in f u tu r e t a x o n o m i c w o r k . 

P e c t o r a l ske l e ton 

T h e n u m b e r o f r ad i a l ca r t i l ages in t he p e c t o r a l ske l e tons of 9 G. atlanticus a n d 12 
G. melastomus a r e s h o w n in t a b l e 6. G. atlanticus is easi ly s e p a r a b l e f rom G. melastomus 
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by its lower n u m b e r of r a d i a i s . T h e r e is a l so a d i f f e rence in n u m b e r of r ad ia l ca r t i l ages 
fused a n d a r t i c u l a t i n g t o t h e m e s o p t e r y g i u m , n a m e l y 2 in G. atlanticus a n d 3 in G. melasto
mus (f ig. 4 ) . 

TABLE 6. — Comparison of number of pectoral radiais. 

Number of radial cartilages : 17 18 19 20 21 
G. atlanticus (N) : 5 4 
G. melastomus (N) : 2 7 3 

FIG. 4. — Pectoral fin skeletons of G. atlanticus and G. melastomus. 2, 3 = elements of the fused radial carti
lages articulating to the mesopterygium. 

N u m b e r o f vertebral centra 

V e r t e b r a l c e n t r a w e r e c o u n t e d f r o m r a d i o g r a p h s o r d i ssec ted s p e c i m e n s . T h e resul t s 
a r e s h o w n in t a b l e 7 . G. atlanticus, G. murinus a n d G. polli h a v e s imi la r n u m b e r s of 
m o n o s p o n d y l o u s c e n t r a . P r e c a u d a l c e n t r a n u m b e r s , h o w e v e r , a l l ow s e p a r a t i o n of G. muri
nus ( 6 6 - 6 7 ) , G. atlanticus ( 7 0 - 7 3 ) a n d G. melastomus ( 7 8 - 8 1 ) . 

Teeth 

T h e p r e s e n c e of t w o o r m o r e la te ra l c u s p s at each s ide of a t o o t h , w a s a m a i n f e a t u r e 
used b y V A I L L A N T ( 1 8 8 8 ) in his d e s c r i p t i o n o f G. atlanticus. H o w e v e r , t h e s h a p e o f t ee th 
in t h e four species e x a m i n e d w a s very v a r i a b l e . D o u b l e o r t r ip l e l a te ra l cusps w e r e m o r e 
f r equen t in b o t h G. polli a n d G. atlanticus t h a n in G. melastomus o r G. murinus. In all 
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four species t he se l a t e ra l cusps w e r e m o r e d e v e l o p e d in l a te ra l a n d lower j a w tee th t h a n in 
s y m p h y s e a l a n d u p p e r j a w t e e t h . 

T h e t ee th of G. murinus h a v e wide r s t r i a t i ons t h a n t h o s e o f G. melastomus, b u t b o t h 
a r e s imi la r in s h a p e . T h e tee th o f G. atlanticus a n d G. polli a r e i n d i s t i n g u i s h a b l e . 

F i g u r e 5 s h o w s t h e s h a p e of u p p e r a n d lower j a w t ee th in t h e fou r species o f Galeus. 

TABLE 7. — Comparison of number of vertebral centra. 

No. Vertebral centra: 

G. atlanticus (N): 
G. melastomus (N) 

(») 
(N) 

G. murinus 

32 33 34 35 36 37 38 39 

8 4 

G. polli* 

• ( a f t e r Cadenat and Blache , 1981 

1 2 1 1 

2 16 33 18 

N1,341 F ,356 

G. a t lan t i cus 

Lll R8 

1 9 3 

66 67 70 71 72 73 78 79 80 81 

1 1 9 1 

1 1 10 1 

2 3 

G. m e l a s t o m u s 

G p o l l i 

FIG. 5. — Upper and lower teeth of Galeus atlanticus, G. melastomus, G. murinus, and G. polli. M = male, 
F = female. R =.right, L = left. The row which teeth belong is given by the number. Total length in 
mm. Scale = 1 mm. 
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Dermal denticles 

D e r m a l den t ic les a r e very s imi la r in t h e fou r species : s m a l l , i m b r i c a t e , w i t h t h r e e 
p o i n t s , t h e m i d d l e o n e l onges t . Dent ic les of G. melastomus a n d G. murinus a r e s o m e w h a t 
s t r o n g e r . T h e den t ic les of G. melastomus s h o w a n in t e re s t ing r e t i cu l a t i on o n the i r su r f ace . 
T h i s f e a t u r e is s l ight ly d e v e l o p e d in t h e den t i c l e s o f G. atlanticus (fig. 6) . T h e d i f fe rences 
in den t ic les of t he se t w o species as s t a t ed b y V A I L L A N T (1888) , i .e . m i d d l e r idge n a r r o w e r 
a n d m o r e sa l i en t , a n d l a t e ra l p o i n t less d ive rgen t in G. atlanticus, we re n o t o b s e r v e d by t h e 
a u t h o r s . 

FIG. 6. — S E M photographs of denticles from right shoulder of Galeus atlanticus (left) and G. melastomus 
(right). White line = 0.1 mm. 

Claspers 

A first i nves t i ga t ion of t h e ex t e rna l c l a spe r m o r p h o l o g y of t h e fou r N E - A t l a n t i c species 
of Galeus i nd ica te s t h a t in te rspec i f ic d i f fe rences exis t . H o w e v e r , d u e la rge ly t o t h e lack of 
c o m p a r a t i v e s tud ies of t h i s c h a r a c t e r c o m p l e x (except for t h e R a j o i d e i ) , a n ana lys i s of t he 
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ex t e rna l a n d ske le ta l s t r u c t u r e of t h e c lasper is no t yet pos s ib l e . T h i s will be t he sub jec t o f 
a spec ia l i nves t i ga t ion t o be p u b l i s h e d l a t e r . 

R e p r o d u c t i o n 

U n l i k e G. polli, w h i c h is a n o v o v i v i p a r o u s species ( C A D E N A T , 1 9 5 9 ; C A D E N A T a n d 
B L A C H E , 1 9 8 1 ) , G. atlanticus is o v i p a r o u s . N i n e egg c a p s u l e s , r e a d y t o be l a id , we re 
o b s e r v e d in o n e f ema le of G. atlanticus. T h e f r e q u e n c y of f ema le s wi th egg capsu l e s in t he 
s a m p l e s tud i ed was very h i g h , a b o u t t he 8 0 % of t h e t o t a l n u m b e r of f e m a l e s . 

T h e egg c a p s u l e of G. atlanticus is c o r i a c e o u s , h a s n o t e n d r i l s , a n d is very s imi la r in 
s h a p e t o t h a t o f G. melastomus, b u t it is sma l l e r , 3 8 - 4 0 by 1 1 - 1 3 m m . T h e usua l size o f 
egg capsu le s of G. melastomus, 6 0 0 - 6 4 0 m m T L f r o m t h e M e d i t e r r a n e a n , is 5 0 - 5 3 b y 
1 6 - 1 7 m m . A n egg c a p s u l e f rom a f ema le of G. melastomus 6 5 0 m m T L f rom t h e R o c k a l l 
T r o u g h m e a s u r e d 6 9 by 2 1 m m . 

Sexua l m a t u r i t y is r e a c h e d in G. atlanticus at a size i n t e r m e d i a t e t o G. polli a n d G. 
melastomus. T h e smal les t m a t u r e m a l e a n d f e m a l e of G. atlanticus m e a s u r e d 3 8 4 a n d 
3 9 8 m m T L respec t ive ly . T h e la rger f e m a l e s p e c i m e n was s l ight ly o v e r 4 5 0 m m T L . 
S p e c i m e n s w e r e c o n s i d e r e d sexual ly m a t u r e in t he p re sen t s t u d y w h e n m a l e s s h o w e d fully 
calcif ied c l a s p e r s , a n d females c o n t a i n e d egg capsu le s in o v i d u c t s . 

T h e smal les t m a t u r e s p e c i m e n of G. melastomus m e a s u r e d 4 8 0 m m a l t h o u g h s o m e 
m a l e s of m o r e t h a n 5 0 0 m m did n o t yet h a v e fully calcif ied c l a spe r s . T h e m a x i m u m leng th 
r e c o r d e d in t h e l i t e r a tu re for G. melastomus is 1 0 0 0 m m T L ( B O U G I S , 1 9 5 9 , q u o t e d by 
C A D E N A T a n d B L A C H E , 1 9 8 1 , a r e a n o t s t a t e d ) . H o w e v e r t h e la rges t s p e c i m e n s f o u n d by t h e 
p r e s e n t a u t h o r s off M o r o c c o m e a s u r e d a b o u t 7 3 0 m m . 

A c c o r d i n g t o C A D E N A T ( 1 9 5 9 ) , G. polli r e a c h e s sexual m a t u r i t y b e t w e e n 3 0 0 - 3 5 0 m m 
T L . H o w e v e r , t h e s p e c i m e n I S H 1 2 4 8 / 6 4 , a f e m a l e 2 5 5 m m T L , c o n t a i n e d o n e ear ly 
e m b r y o , a t t a c h e d to t h e yolk sac . T h e r e f o r e , G. polli is o n e o f t h e smal les t species o f 
Galeus a t sexua l m a t u r i t y . 

T h e r e is lit t le d a t a a b o u t r e p r o d u c t i o n o f G. murinus. M a l e s p e c i m e n s s tud i ed ( 4 7 9 -
5 4 5 m m T L ) h a d fully calcif ied c l a spe r s . 

D I S C U S S I O N 

T h e iden t i f i ca t ion of s p e c i m e n s as G. atlanticus, c a u g h t in t h e Sea of A l b o r a n , is b a s e d 
o n t h e d e s c r i p t i o n by V A I L L A N T ( 1 8 8 8 ) of a f e m a l e , 4 4 0 m m T L , t a k e n n e a r t h e G i b r a l t a r 
S t r a i t , 8 0 k m west of C e u t a ( S p a i n ) . T h e o r ig ina l d e s c r i p t i o n is i n c o m p l e t e , bu t t h e length 
o f s n o u t , t o o t h s h a p e a n d re la t ive size of d o r s a l fins a r e in a g r e e m e n t wi th t he s p e c i m e n s 
s t u d i e d h e r e . T h e r a d i o g r a p h of t h e t ype a l l owed us t o c o u n t 3 3 m o n o s p o n d y l o u s a n d 
7 1 p r e c a u d a l v e r t e b r a l c e n t r a . W e c o n c l u d e t h a t t he M e d i t e r r a n e a n s p e c i m e n s a r e c o n s p e c i -
fic wi th t h e t y p e o f G. atlanticus, a val id spec ies . 

G. murinus is a l i t t le k n o w n spec ies , recen t ly c o n s i d e r e d as a subspec ies of G. melasto-
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mus (Sp r inge r , 1 9 7 9 ) . T h e m e a s u r e m e n t s o f s p e c i m e n s a n d c lasper s t r u c t u r e p r o v e t h a t it 
is a va l id species , easily d i s t i n g u i s h a b l e f r o m t h e r e m a i n i n g species in t h e E a s t e r n A t l a n t i c . 

T h e a c t u a l n u m b e r o f species o f t h e g e n u s Galeus a f te r t h e b i b l i o g r a p h y , r a n g e s f r o m 9 
( S P R I N G E R , 1 9 7 9 ) t o 1 1 ( N A K A Y A , 1 9 7 5 , p l u s G. schultzi S p r i n g e r , 1 9 7 9 ) . 

A g r o u p of t he se species s h o w s a t r o p i c a l o r s u b t r o p i c a l d i s t r i b u t i o n , a n d cons i s t s of 
smal l s h a r k s , less t h a n 4 2 0 m m T L . T h e s e species a r e a rb i t r a r i l y g r o u p e d by d i s t r i b u t i o n : 

— In t h e E - A t l a n t i c , G. polli. 
— In t h e W - A t l a n t i c , G. arae N i c h o l s , 1 9 2 7 , u n d e r s t o o d as a subspec i f ic c o m p l e x by 

S P R I N G E R ( 1 9 7 9 ) , i n c l u d i n g G. arae arae, G. arae cadenati S p r i n g e r , 1 9 6 6 , a n d G. arae 
antillensis S p r i n g e r , 1 9 7 9 (an i s l and f o r m o f G. arae). G. cadenati was a c c e p t e d as a val id 
species unt i l t h e review o f S P R I N G E R ( 1 9 7 9 ) , w h o g a t h e r e d all t h e W - A t l a n t i c Galeus in t he 
species G. arae, wi th t h r e e s u b s p e c i e s . H o w e v e r , t h e s t a t u s of these is still u n c e r t a i n , 
b e c a u s e G. arae, c a u g h t off H o n d u r a s is o v o v i v i p a r o u s (BULLIS j r . in GILBERT et al., 1 9 6 7 ) 
b u t egg capsu le s were f o u n d in G. arae antillensis (Sp r inge r , 1 9 7 9 ) . T h e d i f fe ren t m o d e of 
r e p r o d u c t i o n w o u l d seem t o be a specif ic c h a r a c t e r . 

— In t he Pac i f i c , t h r e e species s h o w s imi lar i t ies in size a n d d i s t r i b u t i o n : G. piperatus 
Spr inge r a n d W a g n e r , 1 9 6 6 (gulf of C a l i f o r n i a ) ; G. sauteri J o r d a n a n d R i c h a r d s o n , 1 9 0 9 
( F o r m o s a ) ; G. schultzi S p r i n g e r , 1 9 7 9 ( P h i l i p p i n e s ) . T h e y a p p e a r t o b e o v i p a r o u s species 
( N A K A Y A , 1 9 7 5 ; S P R I N G E R 1 9 7 9 ) . 

A second g r o u p o f species , c o n s i d e r e d t h e g i an t s of t he g e n u s , cons i s t s of G. melasto
mus a n d G. nipponensis N a k a y a , 1 9 7 5 (Sea of J a p a n ) . B o t h h a v e t h e s a m e a d u l t sizes 
( 6 0 0 - 8 0 0 m m T L ) , t h e s a m e ve r t eb ra l n u m b e r ( 3 8 - 4 0 m o n o s p o n d y l o u s c e n t r a ) a n d b o t h 
o c c u r in h igh l a t i t u d e s . 

T w o species c a n n o t be i n c l u d e d in t h e a b o v e g r o u p s : G. murinus (= G. jenseni Sae-
m u n d s s o n , 1 9 2 2 ) , a m o d e r a t e l y r a r e species f r o m d e e p w a t e r o f t h e n o r t h e r n - n o r t h e a s t e r n 
A t l a n t i c , a n d G. eastmani ( J o r d a n a n d S n y d e r , 1 9 0 4 ) , de sc r ibed f r o m t h e Sea of J a p a n , 
wi th a v e r t e b r a l n u m b e r i n t e r m e d i a t e b e t w e e n G. sauteri a n d G. nipponensis ( N a k a y a , 
1 9 7 5 ) . 

G. boardmani (Whi t l ey , 1 9 2 8 ) is a n e n i g m a t i c species ; it is t h e o n l y Galeus i n h a b i t i n g 
t he t e m p e r a t e z o n e of t he s o u t h e r n h e m i s p h e r e , specif ical ly t he coas t of s o u t h e r n 
A u s t r a l i a . T h e p re sence of a d e n t i c u l a r cres t o n t h e lower side of t he c a u d a l p e d u n c l e a n d 
l ead ing lower c a u d a l fin l o b e , t he la rger sp i rac le a n d the c la spe r m a y sugges t a n a s s i g n m e n t 
of th i s species t o t he g e n u s Figaro W h i t l e y , 1 9 2 8 ( S P R I N G E R , 1 9 7 9 ) . H o w e v e r , t he d e n t i c u 
lar cres t at t h e u n d e r s i d e of t he c a u d a l p e d u n c l e is a l so p resen t in G. murinus. 

G. atlanticus is s igni f icant ly d i f fe ren t f r o m G. boardmani a n d easi ly d i s t i n g u i s h a b l e 
f r o m the melastomus-nipponensis g r o u p by its smal le r size a n d v e r t e b r a l n u m b e r . G. sauteri 
a n d G. murinus h a v e u n i f o r m c o l o u r a t i o n a n d s h o r t e r a n a l fin t h a n G. atlanticus. T h e 
species of t h e t r o p i c a l - s u b t r o p i c a l g r o u p h a v e a s h o r t e r ana l fin b a s e (except G. arae cade
nati a n d G. polli), a n d t h e y a r e smal le r t h a n G. atlanticus (except for G. arae antillensis 
a n d G. polli). 

G. arae cadenati h a s a longer h e a d a n d smal le r eye t h a n G. atlanticus (af ter m e a s u r e 
m e n t s of S P R I N G E R , 1 9 6 6 ) . Bo th d o r s a l fins a r e r o u g h l y of t h e s a m e size in G. arae cade
nati, b u t in G. atlanticus t he s e c o n d d o r s a l is la rger t h a n t h e f irst . G. arae antillensis h a s 
a very sho r t a n a l fin b a s e ( 1 0 . 9 % T L ) in c o n t r a s t t o a n a v e r a g e o f 1 6 . 8 9 % T L for 
G. atlanticus. 
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G. polli is m o s t s imi la r t o G. atlanticus, b u t it h a s a longer h e a d , sma l l e r a n d c loser set 

d o r s a l fins a n d n a r r o w e r c a u d a l p e d u n c l e t h a n G. atlanticus. F u r t h e r m o r e , t h e m o d e of 

r e p r o d u c t i o n c lear ly s e p a r a t e s t he se t w o spec ies . 

T h e s imi la r i ty b e t w e e n G. atlanticus a n d G. polli m a y be t h e r e a s o n fo r t he mis iden t i f i -

c a t i o n in s o m e s tud i e s . T h e s p e c i m e n s desc r ibed by M A U R I N a n d B O N N E T ( 1 9 7 0 ) f r o m the 

M a u r i t a n i a n c o a s t , ident i f ied as G. polli, b u t of la rger size t h a n t h e s p e c i m e n s de sc r ibed by 

C A D E N A T ( 1 9 5 9 ) , m a y t o t a l l y o r pa r t i a l l y b e G. atlanticus. S P R I N G E R ( 1 9 7 9 ) i n c luded in his 

a c c o u n t o f G. polli t h r e e s p e c i m e n s ( two m a l e s , 3 6 0 a n d 3 8 5 m m T L , o n e y o u n g f e m a l e , 

3 2 0 m m T L ) t a k e n of f C e u t a (Spa in ) wh ich a r e p r o b a b l y G. atlanticus. 

It is a l so poss ib le t h a t G. atlanticus h a s been occas iona l l y mis iden t i f i ed as G. melasto

mus. R E L I N I a n d W U R T Z ( 1 9 7 5 ) g a v e a size o f 3 8 0 m m for sexual ly m a t u r e G. melastomus 

in t h e L i g u r i a n Sea ( I t a ly ) . C A P A P E a n d Z A O U A L I ( 1 9 7 6 ) f o u n d m a t u r e spec imens of 4 2 c m 

(females ) a n d 4 3 cm (ma le s ) . T h e s e o b s e r v a t i o n s , especial ly t h o s e of RELINI a n d W U R T Z , 

m a y h a v e been b a s e d , in p a r t , o n G. atlanticus. C E R V I G O N ( 1 9 6 0 ) r e c o r d e d t h e c a p t u r e of 

n u m e r o u s s p e c i m e n s of Galeus off C a p e B lanc ( M a u r i t a n i a ) . H e ident i f ied t h e m as 

G. melastomus, a l t h o u g h he p o i n t e d o u t t h a t t h e y m a y be long to a var ie ty o f th is 

spec ies . It is no t pos s ib l e t o dec ide if these spec imens were G. polli o r G. atlanticus. 

T h e r e c o g n i t i o n o f G. atlanticus as a va l id species will a l l ow t he b i o g e o g r a p h i c a l r a n g e 

o f th is species t o b e es t ab l i shed in t h e f u t u r e , a n d to de l imi t c lear ly t he n o r t h e r n b o r d e r o f 

t h e d i s t r i b u t i o n of G. polli. 

A c k n o w l e d g m e n t s 

W e w o u l d l ike t o t h a n k t he fo l lowing p e r s o n s for the i r v a l u a b l e h e l p in t h e c o m p l e t i o n 

of th is p a p e r . 

B e r n a r d S E R E T , C e n t r e O R S T O M ( D a k a r , Senega l ) , sent us t w o s p e c i m e n s of G. polli. 

D r . M . L . B A U C H O T , M u s e u m n a t i o n a l d ' H i s t o i r e n a t u r e l l e , P a r i s , p r o v i d e d a r a d i o g r a p h 

a n d d a t a o n t h e type o f G. atlanticus. M a D o l o r e s L I N A R E S , D e p a r t m e n t of P a l e o n t o l o g y , 

F a c u l t y of Sciences ( M a l a g a , S p a i n ) m a d e t h e S E M p h o t o g r a p h s of the d e r m a l 

den t i c l e s . T h e d r a w i n g o f G. atlanticus was m a d e by F e r n a n d o R A M O S . 

W e a re specia l ly g ra t e fu l t o G u i d o D I N G E R K U S at t h e A m e r i c a n M u s e u m of N a t u r a l 

H i s t o r y N e w Y o r k , a n d D r . M a t t h i a s S T E H M A N N at t h e Ins t i tu t fiir Seef ischerei H a m b u r g . 

T h e y m a d e an i m p o r t a n t cr i t ical rev i s ions of t h e m a n u s c r i p t . A l s o D r . S T E H M M A N p r o v i d 

ed us s p e c i m e n s of G. murinus, G. polli a n d G. melastomus. 
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